Supplementary Table1. The response rate of questionnaire for each year
	year
	2011
	2012
	2013
	2014
	2015
	2016

	Response rate (%)
	1335/2597
(51.4 %)
	2111/2600
(81.2 %)
	2351/2591
(90.7 %)
	2107/2569
(82.0 %)
	2183/2575
(84.8 %)
	2121/2597
(81.7 %)
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Supplementary Table 2. Questionnaire used in this survey (translated into English)

Hometown

1) Hokkaido, 2) Outside of Hokkaido

Allergic diseases and smoking status

1) Have you had wheezing or whistling in your chest at any time in the last 12 months?

     1) Yes, 2) No

2) Have you ever had the following allergic diseases?

     1) asthma, 2) allergic rhinitis (by hay fever), 3) allergic rhinitis (other than hay fever)

     4) atopic dermatitis, 5) food allergy, 6) drug allergy, 7) other

3) Have you ever smoked for as long as a year?

     1) Yes, 2) No

4) Do you now smoke, as of 1 month ago?

     1) Yes, 2) No

5) Have you ever had any pets?

     1) Yes, 2) No
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																				Figure1.

																				Map of Japan and the location of Hokkaido.
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				Number of subjects				Table 1.		Number of subjects

				n=11917						n=11917

		Male		8208 (68.9%)				Male, n (%)		8208 (68.9%)

		Age (years) median (range)		18 (18-25)				Age median range, years		18 (18-25)

		Hometown						Hometown†

		     Hokkaido		4830 (40.5%)				     Hokkaido, n (%)		4830 (40.5%)

		     Out side of Hokkaido		7087 (59.4%)				     Outside of Hokkaido, n (%)		7087 (59.4%)

		BMI (kg/m2) mean±SD		21.3±3.07				BMI (kg/m2) mean±SD		21.3±3.07

		Current wheeze		661 (5.5%)				Current wheeze, n (%)		661 (5.5%)

		Perennial allergic rhinitis (PAR)		2903 (24.4%)				Perennial allergic rhinitis (PAR), n (%)		2903 (24.4%)

		Seasonal allergic rhinitis (SAR)		3909 (32.8%)				Seasonal allergic rhinitis (SAR), n (%)		3909 (32.8%)

		Atopic dermatitis		2092 (17.6%)				Atopic dermatitis, n (%)		2092 (17.6%)

		Food allergy		1154 (9.7%)				Food allergy, n (%)		1154 (9.7%)

								BMI: body mass index.

								†Main location where subjects had lived from elementary school to high school
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				生データ		未回答削除後		不備削除		喫煙者削除後		26歳以上削除後						3321						Year

		23－38		15529		12208		11986		11949		11917				78.6142056797								2011		0.5140546785

		23		2597		1335		1320		1314		1312				51.4054678475								2012		0.8119230769

		24		2600		2111		2070		2063		2059				81.1923076923								2013		0.9073716712

		25		2591		2351		2315		2306		2291				90.7371671169								2014		0.8201634877

		26		2569		2107		2038		2032		2027				82.0163487738								2015		0.8477669903

		27		2575		2183		2132		2125		2121				84.7766990291								2016		0.8167115903

		28		2597		2121		2111		2109		2107				81.6711590296

				51.4054678475		81.1923076923		90.7371671169		82.0163487738		84.7766990291		81.6711590296

				2011		2012		2013		2014		2015		2016

				0.5140546785		0.8119230769		0.9073716712		0.8201634877		0.8477669903		0.8167115903

				0.5140546785		0.8119230769		0.9073716712		0.8201634877		0.8477669903		0.8167115903

				2011		2012		2013		2014		2015		2016

																		Figure 2.

																		Response rate of quesionnaire sheets.





2011	2012	2013	2014	2015	2016	0.51405467847516362	0.81192307692307697	0.90737167116943274	0.82016348773841974	0.84776699029126201	0.81671159029649598	
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				Figure3		Flowchart of selection of subjects for analysis. Respondents who pro-

						vided incomplete answers (n = 222), smokers or those with unknown

						smoking status (n = 38), and those older than 26-years-old (n = 31) 

						were excluded. Finally, 11917 first-year students were analyzed.

						Figure3. Flowchart of selection of subjects for analysis. Respondents

						 who provided incomplete answers (n = 222), smokers or those with 

						unknown smoking status (n = 38), and those older than 26-years-old

						(n = 31) were excluded. Finally, 11917 first-year students were anal-

						yzed.



						Figure3. Flowchart of selection of subjects for analysis. Respondents who pro-

						vided incomplete answers (n = 222), smokers or those with unknown smoking 

						status (n = 38), and those older than 26-years-old (n = 31) were excluded. 

						Finally, 11917 first-year students were analyzed.
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				Table 2. Questionnaire used in this survey (translated into English) 

				Hometown

				1) Hokkaido, 2) Outside of Hokkaido		 

				Allergic diseases and smoking status

				1) Have you had wheezing or whistling in your chest at any time in the last 12 months?

				 		1) Yes, 2) No

				2) Have you ever had the following allergic diseases?

				 		1) asthma, 2) allergic rhinitis (by hay fever), 2) allergic rhinitis (other than hay fever), 3) atopic dermatitis

						4) food allergy, 5) drug allergy, 6) other

				3) Have you ever smoked for as long as a year?

				 		1) Yes, 2) No

				4) Do you now smoke, as of 1 month ago?

				 		1) Yes, 2) No

				5) Have you ever had any pets?

				 		1) dog, 2) cat, 3) guinea pig or hamster, 4) none



				Supplementary Table 2. Questionnaire used in this survey (translated into English) 

				Hometown

				1) Hokkaido, 2) Outside of Hokkaido

				Allergic diseases and smoking status

				1) Have you had wheezing or whistling in your chest at any time in the last 12 months?

				     1) Yes, 2) No

				2) Have you ever had the following allergic diseases?

				     1) asthma, 2) allergic rhinitis (by hay fever), 3) allergic rhinitis (other than hay fever)

				     4) atopic dermatitis, 5) food allergy, 6) drug allergy, 7) other

				3) Have you ever smoked for as long as a year?

				     1) Yes, 2) No

				4) Do you now smoke, as of 1 month ago?

				     1) Yes, 2) No

				5) Have you ever had any pets?

				     1) Yes, 2) No
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		北海道 ホッカイドウ

		wheeze

				6.45		4.25		5.84		4.78		7.67		5.11

				男 オトコ		女 オンナ		男 オトコ		女 オンナ		男 オトコ		女 オンナ

				2011-2012		2011-2012		2013-2014		2013-2014		2015-2016		2015-2016

				0.0645		0.0425		0.0584		0.0478		0.0767		0.0511

				0.0645		0.0425		0.0584		0.0478		0.0767		0.0511

				2011-2012		2011-2012		2013-2014		2013-2014		2015-2016		2015-2016

		北海道以外 ホッカイドウ イガイ

		wheeze

				5.94		4.28		6.05		4.37		5.31		3.45

				男 オトコ		女 オンナ		男 オトコ		女 オンナ		男 オトコ		女 オンナ

				2011-2012		2011-2012		2013-2014		2013-2014		2015-2016		2015-2016

				0.0594		0.0428		0.0605		0.0437		0.0531		0.0345

				0.0594		0.0428		0.0605		0.0437		0.0531		0.0345



2011-2012	2011-2012	2013-2014	2013-2014	2015-2016	2015-2016	6.4500000000000002E-2	4.2500000000000003E-2	5.8400000000000001E-2	4.7800000000000002E-2	7.6700000000000004E-2	5.1100000000000007E-2	





2011-2012	2011-2012	2013-2014	2013-2014	2015-2016	2015-2016	5.9400000000000001E-2	4.2800000000000005E-2	6.0499999999999998E-2	4.3700000000000003E-2	5.3099999999999994E-2	3.4500000000000003E-2	







F42

		北海道 ホッカイドウ

		PAR

				29.92		22.2		28.17		23.13		25.41		23.17

				男 オトコ		女 オンナ		男 オトコ		女 オンナ		男 オトコ		女 オンナ

				2011-2012		2011-2012		2013-2014		2013-2014		2015-2016		2015-2016

				0.2992		0.222		0.2817		0.2313		0.2541		0.2317

				0.2992		0.222		0.2817		0.2313		0.2541		0.2317

		北海道以外 ホッカイドウ イガイ

		PAR

				25.9		25.88		24.76		20.42		21.84		18.73

				男 オトコ		女 オンナ		男 オトコ		女 オンナ		男 オトコ		女 オンナ

				2011-2012		2011-2012		2013-2014		2013-2014		2015-2016		2015-2016

				0.259		0.2588		0.2476		0.2042		0.2184		0.1873

				0.259		0.2588		0.2476		0.2042		0.2184		0.1873



2011-2012	2011-2012	2013-2014	2013-2014	2015-2016	2015-2016	0.29920000000000002	0.222	0.28170000000000001	0.23129999999999998	0.25409999999999999	0.23170000000000002	





2011-2012	2011-2012	2013-2014	2013-2014	2015-2016	2015-2016	0.25900000000000001	0.25879999999999997	0.24760000000000001	0.20420000000000002	0.21840000000000001	0.18729999999999999	
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		北海道 ホッカイドウ

		SAR

				19.06		17.37		18.16		17.86		22.72		18.91

				男 オトコ		女 オンナ		男 オトコ		女 オンナ		男 オトコ		女 オンナ

				2011-2012		2011-2012		2013-2014		2013-2014		2015-2016		2015-2016

				0.1906		0.1737		0.1816		0.1786		0.2272		0.1891

				0.1906		0.1737		0.1816		0.1786		0.2272		0.1891

		北海道以外 ホッカイドウ イガイ

		SAR

				40.35		38.33		47.37		37.18		42.82		36.52

				男 オトコ		女 オンナ		男 オトコ		女 オンナ		男 オトコ		女 オンナ

				2011-2012		2011-2012		2013-2014		2013-2014		2015-2016		2015-2016

				0.4035		0.3833		0.4737		0.3718		0.4282		0.3652

				0.4035		0.3833		0.4737		0.3718		0.4282		0.3652



2011-2012	2011-2012	2013-2014	2013-2014	2015-2016	2015-2016	0.19059999999999999	0.17370000000000002	0.18160000000000001	0.17859999999999998	0.22719999999999999	0.18909999999999999	





2011-2012	2011-2012	2013-2014	2013-2014	2015-2016	2015-2016	0.40350000000000003	0.38329999999999997	0.47369999999999995	0.37180000000000002	0.42820000000000003	0.36520000000000002	
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		Χ^2

				Table 3. Factors associated with wheeze, PAR, and SAR.

				χ2 test				wheeze (%)		p value		PAR (%)		p value		SAR (%)		p value

				Sex

						male (n = 8208)		6.1				25.4				34.8

						female (n = 3709)		4.3		<0.001		22.0		<0.001		28.3		<0.001

				Hometown

						Hokkaido (n = 4830)		6.0				26.0				19.3

						Outside Hokkaido (n = 7087)		5.3		0.101		23.2		<0.001		42.0		<0.001

				BMI

						BMI<18.5 (n = 1736)		5.1				26.3				32.3

						18.5≦BMI<25 (n = 8892)		5.3				23.8				33.0

						25≦BMI (n = 1289)		8.1		<0.001		25.8		0.041		32.5		0.83

				Current wheezes

						Yes (n = 661)		NA		NA		46.3				41.8

						No (n = 11256)		NA		NA		23.1		<0.001		32.3		<0.001

				PAR

						Yes (n = 2903)		10.5				NA		NA		39.3

						No (n = 9014)		3.9		<0.001		NA		NA		30.7		<0.001

				SAR

						Yes (n = 3909)		7.1				29.2				NA		NA

						No (n = 8008)		4.8		<0.001		22.0		<0.001		NA		NA

				Atopic dermatitis

						Yes (n = 2092)		10.3				37.2				39.9

						No (n = 9825)		4.5		<0.001		21.6		<0.001		31.3		<0.001

				Food allergy

						Yes (n = 1154)		10.7				33.6				51.7

						No (n = 10763)		5		0.0001		23.4		0.0001		30.8		0.0001

				BMI: body mass index, PAR: Perennial allergic rhinitis, SAR: Seasonal allergic rhinitis
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		Wheeze		Table 4. Factors associated with wheeze, PAR, and SAR. (multivariate analysis)

				Current wheezes          n=661		OR		95%CI		p value

				Age		1.09		0.98-1.20		0.11

				Sex (Male)		1.33		1.11-1.62		0.002

				Hometown (Hokkaido)		1.2		1.01-1.42		0.36

				BMI		1.04		1.02-1.07		<0.001

				Atopic dermatitis		1.86		1.55-2.23		<0.001

				Food allergy		1.64		1.32-2.05		<0.001

				PAR		2.46		2.09-2.90		<0.001

				SAR		1.29		1.08-1.53		0.004

		PAR

				PAR                          n=2903		OR		95%CI		p value

				Age		0.99		0.93-1.05		0.76

				Sex (Male)		1.2		1.09-1.32		<0.001

				Hometown (Hokkaido)		1.24		1.14-1.37		<0.001

				BMI		1		0.98-1.01		0.67

				Atopic dermatitis		1.92		1.73-2.13		<0.001

				Food allergy		1.24		1.08-1.42		0.002

				Current wheezes         		2.48		2.10-2.91		<0.001

				SAR		1.42		1.29-1.56		<0.001

		SAR

				SAR                          n=3909		OR		95%CI		p value

				Age		0.98		0.92-1.03		0.44

				Sex (Male)		1.28		1.17-1.40		<0.001

				Hometown (Hokkaido)		0.3		0.27-0.33		<0.001

				BMI		0.98		0.97-1.00		0.027

				Atopic dermatitis		1.27		1.14-1.41		<0.001

				Food allergy		2.77		2.42-3.16		<0.001

				Current wheezes         		1.3		1.09-1.54		0.003

				PAR		1.42		1.29-1.55		<0.001

				OR: odds ratio,BMI: body mass index

				PAR: Perennial allergic rhinitis, SAR: Seasonal allergic rhinitis
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		wheeze		の割合 ワリアイ



						0.03507		0.09416		0.04912		0.12281

						3.507		9.416		4.912		12.281

						p-s-		p+s-		p-s+		p+s+



				y		219		166		136		140

				all		6245		1763		2769		1140

						PAR (-) SAR (-)              n = 6245		PAR (+) SAR (-)               n = 1763		PAR (-) SAR (+)              n = 2769		PAR (+) SAR (+)              n = 1140

								Figure 5. Prevalence of wheeze sorted by AR status.

								* p<0.001



PAR (-) SAR (-)              n = 6245	PAR (+) SAR (-)               n = 1763	PAR (-) SAR (+)              n = 2769	PAR (+) SAR (+)              n = 1140	3.5070000000000004E-2	9.4160000000000008E-2	4.9119999999999997E-2	0.12281	
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		PAR％										SAR%

				32.28		41.75								23.07		46.29

				wheeze-		wheeze+								wheeze-		wheeze+

						p<0.0001										p<0.0001



32.28	41.75	



23.07	46.29	
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				結果 ケッカ		Χ^2

								n		割合 (%) ワリアイ		wheeze (%)		p value		PAR (%)		p value		SAR (%)		p value

				Sex

						male		8208		68.9		6.1				25.4				34.8

						female		3709		31.1		4.3		0.0001		22		0.01		28.3		0.0001

				Hometown†

						hokkaido		4830		40.5		6				26				19.3

						x hokkaido		7087		59.5		5.3		0.1014		23.2		0.0005		42		0.0001

				BMI

						BMI<18.5		1736		14.6		5.1				26.3				32.3

						18.5≦BMI<25		8892		74.6		5.3				23.8				33

						25≦BMI		1289		10.8		8.1		0.0002		25.8		0.0411		32.5		0.8295

				wheeze

						y		661		5.6		NA		NA		46.3				41.8

						n		11256		94.5		NA		NA		23.1		0.0001		32.3		0.0001

				PAR

						y		2903		24.4		10.5				NA		NA		39.3

						n		9014		75.6		3.9		0.0001		NA		NA		30.7		0.0001				以下 イカ

				SAR

						y		3909		32.8		7.1				29.2				NA		NA

						n		8008		67.2		4.8		0.0001		22		0.0001		NA		NA

				Atopic dermatitis

						y		2092		17.6		10.3				37.2				39.9

						n		9825		82.4		4.5		0.0001		21.6		0.0001		31.3		0.0001

				Food allergy

						y		1154		9.7		10.7				33.6				51.7

						n		10763		90.3		5		0.0001		23.4		0.0001		30.8		0.0001

				Having pet§

						y		5300		44.5		6.3				24.4				34

						n		6617		55.5		4.9		0.0013		24.3		0.9346		31.8		0.0113

				BMI=body mass index

				†main location where subjects had lived from elementary to high school

				§dog, cat, guinea pig, or hamster
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