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Prevalence of Allergic Diseases and Sensitization to Common Aeroallergens in University
Students of Nakhon Ratchasima, Thailand

Abstract
Background: Allergic discases have been found to be increasing around the world, particularly in
developing countries. Many studies in Thai children by ISAAC questionnaire found an increase in
the prevalence of asthma, allergic rhinitis and eczema. Nevertheless very few studies in Thai adults
have been done, especially in northeastern Thailand. Allergic sensitization often precedes the
development of allergic disease. Identification of the most prevalent aecroallergen has a very
important role in diagnosis and treatment of allergic discases.
Objective: To evaluate the prevalence of asthima, allergic rhinitis, cczema and allergic sensitization
demonstrated by skin prick test among Suranaree University of Technology students.
Methods: An analytical cross sectional study was carried out from October 2012 to May 2013, The
Thai translated version ISAAC questionnaires were administered to participants. Skin prick tests
were performed with 10 common aeroallergens. Data was analyzed by using frequency, percentage,
proportion, Chi-Square Test and Fisher’s exact test. Odds Ratio and 95% confidence intervals
between gender and allergic discases were caleulated. Values of p < 0.05 were considered
statistically significant.
Results: Five hundred and six students (111 males and 395 females) completed ISAAC
standardized written and video questionnaires. The mean age was 20 years 11 months. The
cumulative and 12-month prevalence of different diseases according to the written questionnaires
were: 12.1% and 6.1% for wheezing, 56.1% and 47.6% for rhinitis, and 19.6% and 17.0% for rash,
respectively.  The prevalence of diagnosed asthma was 7.9%, which in males were significantly
higher than in females (14.4% VS 6.1%; OR 2.60, 95%CI (1.33-5.10), p = 0.004). A large number
of students reported symptoms of rhinitis with the majority indicating that sympioms were severe
enough to limit their daily activities {(40.7%). The 12-month prevalence of flexural eczema was
13.0%. Skin prick tests were examined in 122 subjects, Fifty-three point three percent were
sensitized to at least one allergen. The prevalence of sensitization to various allergen were as follow

D.pteronyssinus 43.7%, D farinae 42.7%, American cockroach 41.7%, Bermuda grass 17.7%, cat




pelt 11.5%, Johnson grass 8.3%, dog dander 2.1%, carcless weed 2.1%, Acacia 1.0% and mixed
mold 1.0%.

Discussion: Our findings suggested that there are high prevalence of allergic discases among
university students in Northeastern Thailand. However, compared to the previous survey in other
part of Thailand, the prevalence of asthma and allergic rhinitis has slightly decreased, whereas
eczema has remained stable during the last 10 years. The common allergens, house dust mite and
cockroach, were similar to the previous studies in Thailand. So therapeutic efforts should be kept

focusing on the avoidance of mite allergen in allergic patients and predisposed atopic individuals.

Keywords: Allergic discase, aeroallergen, sensitization, skin prick test, university students,

Nakhon Ratchasima, northeastern Thailand
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A1519% 3.2 uaraeeeazveseinis lsadannuuuaovoiy lsadaludninyuniinese

malulabgsuls
2IMsvealsntia 11U Youny
(N=506) | (¥remuiorilonas 95)
mevelafiFusaniaifoindounialunsason 61 12.1
(wheeze ever) (9.5-15.2)
wolasunsitadelsnvouiia 40 7.9
(diagnosed asthma) {5.9-10.6)
o1ms w12 Heufirman
- wwhildedientenioleihifsndie 31 6.1
WA IUNT 0N {current wheeze) (4.3-8.7)
- fewmssufia 24n¥a (>4 attacks) 2 0.4
(0.1-1.4)
- duninnsueundumseninlefiFedie 6 12
(night wake) (0.1-2.6)
- youvionelefieriaguus 8 1.6
{severe wheeze) (0.1-4.1)
e e — 40 7.9
induced wheeze) (5.9-10.6)
- lenounansiiu 139 27.5
(night cough) (23.8-31.5)
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i 97 o = ar
A1719% 3.3 uanadosazvederni lanrannuuugeunty Isade luilndny v ino sy

o A < o
mn I Tadgsuis Suunaiume

=\
2IMsvBelInHa

LS
181 KA
$uau | Semaz (¥ | S | Sewaz (109
(N=11D | anmdeif | (N=395) | anuieih
Sowaz 95) Sonaz 95)
menili st eliFoende 15 13.5 46 11.6
UNHIA 114M52900 (wheeze ever) (8.4-21.1) (8.8-15.2)
weldfunisiietelsaneuiia 16 14.4 24 6.1
(diagnosed asthma) (9.1-22.1) (4.1-8.9)
M3 lugae 12 Heuiisn
- wwleiliEeaianienioled 5 4.5 26 6.6
woendounndalunsisen (1.9-10.1) (4.5-9.5)
{current wheeze)
- Temstudia > 4nfe 0 0.0 2 0.5
( 2 4 attacks) (0.1-1.8)
C AUIINAISHBUNALINI 1 0.9 5 1.3
v lefiFodia (night wake) (0.1-4.9) (0.5-2.9)
- wountenialafiFeeia 1 0.9 7 1.8
THLTY (severe wheeze) (0.1-4.9) (0.9-3.6)
- wwlefliBedinvazoondids 7 6.3 33 8.4
1118 (exercise-induced wheeze) (3.1-12.4) {6.0-11.5)
- loneunarsiu {night cough) 20 18.0 119 30.1
(12.0-26.2) (25.8-34.8)
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#1519% 3.4 Elﬂ'ﬂ\‘i%jﬂﬂfwsli@ﬂ@"lﬂﬁi‘iﬂﬁ@flﬂﬂm_lUﬁ@ﬂﬂ?hi‘iﬂﬁﬂiuﬂlﬂﬁﬂy'liJﬁ']f.i‘Vlf_l'li%

ona TuTabgauns Suunamugiidun

913V sAtia gidmn
unsoy3uns wonwaunsToyduns
I | Feear (13 | dmu | Jeway (309
(N=256) | amaubiosiy | (N=250) | anudoris
Soway 95) Yosnz 95)
wonielafiFeaiantofiFoendn 29 11.3 32 12.8
unInlunszeen (wheeze ever) (8.0-15.8) (9.2-17.5})
o lasun1silednlsaveuiia 20 7.8 20 8.0
(diagnosed asthma) (5.1-11.8) (5.2-12.00
9101511939 12 Beufinnn
- wwlilidvsiavieniolad 1 43 20 8.0
@oandeunndaluniien (2.4-7.5) (5.2-12.0)
{current wheeze)
- femstuiia 2 4afe 0 0 2 0.8
(2 4 attacks) (0.2-2.9)
- AuInnIsURUNALINGIE 3 1.2 3 1.2
melliFde (night wake) (0.4-3.4) (0.4-3.5)
~ weuwiewislaiiFuaia 2 0.8 6 24
THUTY (severe wheeze) (0.2-2.8) {1.1-5.1)
- weleilGediavnsoeniids 15 5.9 25 10.0
11l (exercise-induced wheeze) (3.6-9.4) {6.9-14.4)
- lonauna1edy (night cough) 66 25.8 73 29.2
(20.8-31.5) (23.9-35.1)




A1319% 3.5 uaeedouazundeInIs IsafannuuugeuaNdus1a 1w lszneuiale (video

R . o =& = o = =4
questto:mau’es) “luuﬂ?fﬂymmmmaﬂmﬂiuia qums

anymzmviglolulsn

AT DA AN anmynlea 12 dewfirman
ﬁﬂ {cumulative prevalence) (12 month prevalence)
F1uIU feuaz (Y3921 Fua | Iewaz (VRN
(N=506) | fesiuonaz 95) | (N=506) | iesdons 95)
wiwlednnnunzn 38 7.5 16 32
(wheeze at rest) (5.5-10.1) (2.0-5.1)
viwledivinvazoon 2 4.4 9 1.8
A1R4NY (excrcise- (2.9-6.5) (1.0-3.4)
induced wheeze)
mwladinaeunarsfu 11 22 3 0.6
(night wheeze) (1.2-3.9) (0.2-1.7)
Tonanefiv 94 18.6 61 12.1
(night cough) (15.4-22.2) {9.5-15.2)
nwladinguusa 25 4.9 14 2.8
(severe wheeze) (3.4-7.2) (1.7-4.6)




#1519 3.6 LAAIT BUAZVRIDINT 1SR Ao INUULEBUMNEIUA 1D INYTENBUIA 1o (video

questionnaires) T UUNATHIWA

anyatzmsmelo

WA
Tulsnfin %18 (N = 111) R (N=395)
cumulative 12 month cumulative 12 month
prevalence prevalence prevalence prevalence
$1u Goway) | 91w Gesay) | fwmau Gewaz) | 911 (Gosay)
(95%CI) (95%CI) (95%CID) (95%CI)
mgladiunymey 12 (10.8) 4(3.6) 26 (6.6) 12 (3.0)
Wn (wheeze at rest) (6.3-18.0) (1.4-8.9) (4.5-9.5) (1.8-5.2)
migladuinume 9(8.1) 302.7) 13 (3.3) 6(1.5)
DBNNAINIY (4.3-14.7) (0.9-7.6) (1.9-5.6) {0.7-3.3)
(exercise-induced
wheeze)
g ledruinasu 3(2.7) 0 8 (2.0) 3(0.7)
naIAY (0.9-7.6) (1.0-3.4) (0.2-2.2)
(night wheeze)
lonansfiu 28 (25.2) 14 (12.6) 66 (16.7) 47 (11.9)
{(night cough) (18.1-34.0) (7.7-20.1) (13.4-20.7) (9.1-15.5)
wiwladiuingusa 8(7.2) 5 (4.5) 17 (4.3) 9(2.3)
(severe wheeze) (3.7-13.6) {1.9-10.1} (2.7-6.8) (1.2-4.3)
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A1314% 3.8 waasfosazvedens lsaukenmminuuyaeve 1y Tsauternialutndne

umaneduma Iu Tabgsus

amsyelsauieIms Sy Sy
(N=506) | (Saeanuseifuonns 95)
inefiermanu vhynna uduaynrseAnyn lay | 284 56.1
"Lai”!ﬁ’aﬂuwﬁ’@ (nose symptoms, ever) (51.8-60.4)
e lasunsiiane Isaudoma 170 33.6
{diagnosed hay fever) (29.7-37.9)
01m3luE19 12 Aoufrman
- v, shyn lna, winaynriedanyn 241 47.6
(nose symptoms within the past 12 months) (43.3-52.0)
- El’iﬂ‘]ﬁ’ﬂ’]@m%ﬂé??JfTTJf‘J']ﬂTE‘VﬂQﬂ'E 113 223
{nose together with eye symptoms) (18.9-26.2)
- Tagmaaynsunauns inslsssiin 207 40.9
(symptoms interfere with daily activity) (36.7-45.3}
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A15190 3.9 uaesfesazvedeIns laaukornignnsuuasuety Isautermalundnu

TUUNA TN
21msvealsauionia h
at WY
au | Fesaz (a9 | dmau | Fewaz (11
(N=111) | asmubesiy | (N= 395) | amudeihy
Souny 95) Sownz 95)
wofiermsew shyn'lna wduoyn | 69 62.2 215 54.4
wienaayn Taalu 185U in (nose (52.9-70.6) (49.5-59.3)
symploms, ever)
weldTums et Tsaukeimer 42 37.8 128 324
(diagnosed hay fever) (29.4-47.1) (28.0-37.2)
o115 Tuas 12 @eufinan

- o, dhynlva, udueyn 56 50.4 185 46.8
WI0AA N (nose symptoms (41.3-59.6) (42.0-51.8)
within the past 12 months)

- BINTNIIYNIAVBING 24 21.6 89 22.5
NHAT {nose iogether with (15.0-30.2) (18.7-26.9)
eye symptoms)

- Jaymimisaynsuniufaiag 53 47.8 154 39.0
Usg817u (symptoms (38.7-57.0) (34.3-43.9)
interfere with daily activity)
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f13147 3.10 ugnaderazyednrns Isaudemannuuuasuou Isauiernialuiindnua

TuunAUgIEuI
oIn1sveslsauio 1M gl
HATTRYIUNS uenuaunsiayIuns
DRLTRLY Zowaz (¥4 d1an | Fewas (¥
(N=256) | mmeiesiu | (N=250) | arnubeihs
founz 95) Souny 95)
mofiermso dhynlna uduagn | 135 52.7 149 59.6
vianaayn  Taola1dfumia (nose (46.6-58.9) (53.4-56.5)
symptoms, ever)
melasumsidatulsaudoins 75 293 95 38.0
(diagnosed hay fever) (24.1-35.2) (32.2-442)
01015 a2 12 Feufirnan

- i}'l&J,‘lEWilgﬂllﬁﬁ, AT ETE 118 46.1 123 49.2
ﬂ%ﬂﬁ@%yjﬂ (nose symptoms (40.1-52.2) (43.1-55.4)
within the past 12 months)

- BIMINHIYNTINAUDING 45 17.6 68 27.2
NHRT (nose together with eye (13.4-22.7) (22.1-33.0)
symptoms)

- U InaaynIunIuneIng 101 39.5 106 42.4
1l52d97U  (symptoms (33.7-45.6) (36.4-48.6)

interfere with daily activity)
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19149 3.11 uarpadosaznonts lsnAugiuindmisnnuuuaeunwdmiulsniu

= 9 @ @ o =2 ) as L=} ]
QNELWV}NW'J‘HHGGLUHﬂf’fﬂ‘HTMT‘i”I'J‘V]El'mﬂmﬂzuiﬂﬂ'@"iu'ﬁ

ewnsueslsniuniuimeianids DRYeIY Seuoy
(N=506) @rnnuieshtonns 95)
wedluiiudiudiu 9 wis q szozna litos 99 19.6
171 6 (AU (rash ever) (16.4-23.3)
e lasumaitesudluTsngluinafiid 120 23.7
(diagnosed eczema) (20.2-27.6)
a5 luga 12 @eufirun
- fwhardnammwzdeiuus 66 13.0
naua suntident seuns v (10.4-16.3)
{rash at eczema-specific site)
- ﬁ"uﬁ’u (rash within the past 12 86 17.0
months) (14.0-20.5)
- HUMIOHTIN (rash cleared) 75 14.8
(12.0-18.2)
C AuAusuUnIUAISUOU (rash 46 9.1

interfering with sleep)

(6.7-11.9)
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m17190 3.12 werasfesazsvetnints lsabugludmeiaminauuureuoiudm o lsniy

giiwdmsiamilslsindnu Sunaumwer

t!ri o Y sy ar
?)1?]1‘5‘“331‘5?!541&@3\115‘1"{?]}\1%'J?'i’tN

LA
St WAk
a b 1 o “© r
I | Feway (B9 | U Jeeay (31
(N=111) | annweiy | (N=395) | anudeiiu
Lornz 95) Soaaz 95)
d A w &
woitluAuAWIy 9 e q sseziaem 19 17.1 80 20.2
ludoendi 6 fou (rash ever) (11.2-25.2) (16.6-24.5)
molasumaitiosuih Isagiudng 22 19.8 98 24.8
AN (diagnosed eczema) (13.5-28.2) (20.8-29.3)
91T B9 12 R OUNHIUN
- Hwfausnauawiztowy 10 9.0 56 14.2
YO MU Arumiinde (5.0-15.8) (11.1-18.0)
kD
M1 59UMND 1 A1 (rash  at
eczema-specific site)
- HUAY (rash within the past 13 11.7 73 18.5
12 months) (7.0-19.0) (15.0-22.6)
- Huneeiin {(rash cleared) 13 11.7 62 15.7
(7.0-19.0) (12.3-19.8)
- AUAUTUNIUAITUDY (rash 5 4.5 41 10.4
interfering with sleep) (1.9-10.1) (7.7-13.8)
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HUDILWN I

o

giudmeimisludnfne Swunamgiidun

=

ey aeunIndImsuIsany

owmsvedlaniugiudinaiomile gidun
unstayIuns uemuauAsTEYTUNS
fau | Jewaz (W39 | Swnu | Fewaz (e
(N=256) | anubosie | (N=250) | anuiesiy
Somny 95) Souaz 95)
wedlufumuiiu 9 we 9 szezna’l 43 16.8 56 22.4
WBUnT 6 1ADU (rash ever) (12.7-21.9) (17.5-28.2)
woldFumsitedodlulsagiivdnie | 44 17.2 76 30.4
A9 (diagnosed eczema) (13.1-22.3) (25.0-36.4)
a5 e 12 deufinmn
- AwReudnamwizdoiuue 32 10.2 43 17.2
WU MR A runTdein (7.0-14.5) (13.0-22.4)
UMD ﬂ @1 {rash at cczema-
specific site)
- Huf (rash within the past 12 40 15.6 46 18.4
months) (11.7-20.6) (14.1-23.7)
- fiumeddin (rash clearcd) 32 12.5 43 17.2
(9.0-17.1) (13.0-22.4)
- AuAUIUNIUNITUBN (rash 19 8.2 27 10.8
interfering with sleep) (5.4-12.2) (7.5-15.3)
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3.4 thishmedesnulanginid

[

28 o oA 3 ar =y 9 e =2 =Y o =1 =1
mrfndedsiiferiesdulsagiivduesindnyiumiIneidoma TuTadgsus
& l?l 2 d‘ o =3 fvc; [} [=Y o LR =1 q)
FIUIUNIVUA 506 AU Iﬂﬂﬂ’ﬂ‘}ﬂﬁﬂﬂ’}]ﬂﬁIiﬂﬂ"ilil‘!ﬂl‘ﬂW‘]J‘U’ﬂU 3 BUR EﬂLLﬂ bsave T‘iﬂLLW'ﬂ'lﬂ'lﬁ
o =3 3 =Y @ o o [V 4 o e e gt 9 ) a
Liﬁ%ISﬂWHQNLiWWNNT}’TMQ nazmnInegouANnNdunLivestitannedes VLﬂLLﬂ Hady

<o

L
AumA waggiiau Hnvaviduadsil

s ci g or &
3.4.1 adamedeaiueimsvadlsntia
7] ar d T @ W W =1

3.4.1.1 ANNANHHE Tz e wadua I suaslsatnanuuuaeyanlsh
24 = o
#n (5reazealuasien 304

=% Yas - a o r=] ¥ = Y
WA danugnveantsng lasunisitess lsaita Sovaz 14.4 nozmemdedon

' = [+)

4 @ w 1 o o o s @ aaal Qs
¥ 6.1 Lﬁﬂﬂﬂﬁﬂﬁﬂ?’!ﬂﬂﬂi%u‘ﬁ W‘mlfﬁﬂ31ut’ruwu“n"ﬂuaﬂNmu&ﬂmm%Nﬁﬂmﬁﬁmﬂ 05(p=

' v
L) ar T

0.004) Iagdin1 Odd Ratio IMIAU 2.60 LATAT 95% ¥29ANUADITHUYO Odd Ratio MINU 1.33,
5.10
-d'i o a o T o 9 @ :d.i =)
WenagaunNUTUWLT Iz Tasoa 1unAN UM TULUDY 9 vaalsnfianin
1 1 Q ar o e ] o o e esen ol o
puveeumn lsatia wu lullanuduiuiduetsiiofdyneatansedy os
@ er s (%)
3.4.1.2 ANUFRE Iz dud At IMsvosARAYINUD LT U INT Y
o £ £ . . - = : cil
mﬂmﬂ‘;mamﬂia (video questionnaire) (ﬁaaxmﬂﬂiumﬂaw 3.15)
menglinnugnazeuvatemsmelagnnvassondidanie Sovay ¢.1 nayly
= 4 o @ o 3 as @ oW [} w g o PR |
AN @a3eaz 0.2 denadounnuduius wunilanuduiusiuedltvddgyneadan
SR .05 (P = 0.028) 1afln1 Odd Ratio (1701 2.59 UAZAT 95% ¥1IAUFDIUUSS Odd Ratio
IR 1.08, 6.22
= = 9 = g
measliaNuynaEaNYadsINg lanalsiiu Sosaz 25.2 wazlumandjeieoay
4 [ w o T ar @ o a 1 - oaw g o 2 eyt @t
16.8 fonagouanuduius wunfinnuduiusiuodeiideddymeadafisedu os @ =
0.043) IapllA1 Odd Ratio 1NINY 1.68 LALAT 95% FIANIFDUUUIDY Odd Ratio WIAY 1.01,
2.77
d'! o a J 1 ar 9 s A 21
WHoNATDUAMNTUWUETE T IT0A UWAAUBINIT LUV q waaTiafinnn
3 o oY t tat Q@ @ oo T 5w 6 o enes
puveunINAIUMnINYsneuIa To wun lulanuduiuiiuedeiiiodidgnieadan
LAY .05

3

3413  anuguwusszrstasaduaiidmnsueimsveddsatinoin

u

o ~ ~
gyuyaeumulsatia (GwazBualumsned 3.16)
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dlenagounnuduiusszn haloivdunidndueinisan q e1nisvesisaiia

a

o o Q

1 ] ar q & o ] 4 PR
nnuyugaumu lsatia wun lulianuduuiivedisiilvdsaamieasdnsedy os

s o d qQ s o (¥
3.4.1.4 anufuiuisznindadadmiugiduuiueinisveslsatinoin
T o = . . . I=3 ci
spumeuammumaINlszaouifle (video questionnaire) (T1oaxBualunisd 3.17)
Y [y @ 4 [ 9 g ar
Wenarouanuduiuisynindidodugidindueinamn 4 oimsveslsadia
o e @ N

nnuulgeuwEIumolsenouIa le woh lifianuduius dusdnivdedwymeadan

FA1 .05
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m13197 3.14 anuduiuiszrTliedumesueimsves Isnftannuuuasuou safia

pImsuedlsniia e x2 or P | Odd Ratio
¥18 | WUS | Fisher’s | value | (95%CI)
(%) | (%) Exact
wmemelafliFodianiofidandwunndalu | 135 | 116 | 0285 | 0.593 1.18
N3 MON (wheeze ever) (0.63-2.21)
woldsumsiftiadolsaveufin (diagnosed | 144 | 6.1 | 8276 | 0.004 2.60
asthima) (1.33-5.10)
21m19 159 12 @oufium
- welefidecianienioloiifoa | 45 | 66 | 1150 | 0282 0.67
adwunndnlunsiaon  (current (0.25-1.78)
wheeze)
- flemstudia 2 4nfe 0.0 | 05 | 0354 | 1.000 0
(2 4 attacks)
- Auvinnrsveundumsizviladl | 09 | 13 | 0034 | 1.000 0.71
Fodia (night wake) (0.08-6.13)
- ﬁaim%wwhﬁx%ﬂa%ﬂguma 09 | 1.8 | 0027 | 1.000 0.50
(severe wheeze) (0.06-4.13)
- wwlefiRoiavazeandidens | 65 | s4 | 0499 | 0480 0.74
{exercise-induced wheeze) (0.32-1.72)
- lomauna1sfiu (night cough) 18.0 | 30.1 | 6376 | 0.012 0.51
(0.30-0.87)
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i at w oo 1 s s 1 o
A15199 3.15 anuduRu iz haldsdumasueinsves IsafaonuuLaa UL a LA 91

1sznauiale (video questionnaire)
q

a1malsntannuuureus g Iude K or P | Odd Ratio
sznevinle 9518 R4 | Fisher’s | value | (95%CI)
(%) (%) Exact
wigladruinumeWn | anuynasen 10.8 0.6 2208 | 0.137 1.72
{(wheeze at rest) {0.84-3.52)
anugnlua 3.6 3.0 0.091 | 0.761 1.19
12 A8 (0.38-3.77)
mladnnvmzesn | anuynaza 8.1 0.2 4.806 | 0.028 2.59
A189n18 (exercise- (1.08-6.22)
induced wheeze) anugnluye | 27 1.5 0.695 | 0.419 1.80
12 (R (0.44-7.32)
misladruinaeu | anuynazay 2.7 2.0 0.184 | 0.713 1.34
AA198MU (night (0.35-5.14)
wheeze) AN U39 0 0.7 0.848 | 1.000 0
12 tR0U
Tona19du (night | Anugnazeay | 252 168 | 4.105 | 0.043 1.68
cough) (1.01-2.77)
anugnluang | 126 1.9 | 0042 | 0.838 1.07
12 fou (0.56-2.02)
w1olad 1IN UUT S | AN AN 7.2 4.3 1.540 | 0.215 1.72
(severe wheeze) (0.72-4.10)
AN UL 4.5 23 0313 | 0576 2.02
12 1fan (0.66-6.16)
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i o o ' @ =) at
MINA 3.16 anvduiuisenihedesednigddundueimsueslsafannuuugeuandsa

fin
amsvedlaniia pidmn xz or | P | 0ddRatio
URIHeE 5"1; 9 Fisher’s | value | (95%CI)
:‘i‘tﬂlé {%) (%) Exact
memolaflidoaianiefiFoend 1.3 12.8 0.258 | 0.611 0.87
UAMIA NI 2900 {wheeze ever) (0.51-1.49)
molasunisifiadelsanoudia 7.8 8.0 0.006 | 0938 | 097
(diagnosed asthma) (0.51-1.86)
o115 lugae 12 @eufeun
- mehilEedaniomelad 43 8.0 1.609 | 0.205 0.52
Foendrounnialunsleen (0.24-1.10)
{current wheeze)
~ fiomssuiie = 4 nd 0 0.8 1.414 | 0.506 0
(2 4 attacks)
C AUMINMITUBUNAUINT 1Y 1.2 1.2 0.302 | 0.583 0.98
wolafifede (night wake) (0.20-4.88)
- weundentsliiFoaia 0.8 2.4 0.972 | 0431 0.32
TULIA (scvere wheeze) (0.06-1.60)
- wieleilEsdinvarzeon 5.9 10.0 2.979 | 0.084 0.56
A1a9n1 (exercise-induced (0.29-1.09)
wheeze)
- 'lenaunans®u (night cough) 25.8 29.2 0.742 | 0389 | 0.84
(0.57-1.24)
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= w o o ' a =g ar [}
AT19N 3.17 ?l')']llﬁﬂdwllri'ﬁix‘ﬂ'Q'Nﬁﬂﬂﬂﬁ?f'luﬂvlm']&u'}ﬂ“]_ii‘}'lﬂ'i'i"llﬂ\‘iTﬁﬂﬁ@ﬂ’iﬂuﬂﬂﬁﬂﬂﬂﬁlﬂﬁﬂu

o ey . . -
A10101s 3ﬂ‘€)1.l’miﬂ (video questionnaire)

pIMslsnfaaInuuLTOUMNT I gidwn x2 or | P | OddRatio
ﬁmmﬁ‘sznﬂﬁﬁia UATHE %2‘14 9 Fisher’s | value (95%CI)
q'%u‘n%(%) (%) Fxact
muladinnuazdn | anugnazay 7.0 8.0 0.182 | 0.670 0.87
{(wheeze at rest) (0.45-1.68)
AN T 3.1 32 0.002 | 0.962 0.98
12 ey (0.36-2.64)
vigladruinvae | anugnazau 3.5 5.2 0.881 | 0.348 0.66
aanNnN1aInN1Y (0.28-1.58)
{exercise-induced A1 ATUTEg 2.0 1.6 0.090 1.000 1.22
wheeze) 12 10U (0.32-4.62)
wisladiuinnou | anugnazay 1.6 2.8 0.924 | 0.376 0.55
Aa14AY (night (0.16-1.90)
wheeze) anugn U 0.4 0.8 0360 | 0.620 0.49
12 1R0Y (0.05-5.40)
lonatefiu  (night | anugnezay 15.6 217 | 3.062 | 0.080 0.67
cough) (0.42-1.05)
A0 T 10.2 140 | 1763 |0.184 0.69
12 iU (0.40-1.19)
nigladuinguuss | anugnezay 4.7 5.2 0.076 | 0.782 0.89
(severe wheeze) (0.40-2.00)
Aanuynlua 2.7 28 | 0310 |0578 0.98
12 1ABY (0.34-2.82)
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ar n:; s @ W
3.4.2 Haduendasnuoimsvedsauiionnia

ar s d 1 9s Y o L4 =4
3.4.2.1 mmm&wm'szmmﬂmammmanvmmwaﬂﬁmmEnmﬂ (318@3!@8?11‘“

M5 3.18)

[

4 a a o 1 @
dienagouanuduiuisenialafednunadueinime 4 emisvoelsaud

)

2ma wu lilanuduiusiueteiisdhdymeadanizdn os

3/

w e ¢ @ o 2
3422 anuduiussznnefadedugismniveimsvelsauioinia

(Gwazen lua1s199 3.19)

@

a - [4 Y oo w5
dnfinmnvauasteyiuns Innugnussnaneléfunsidite lsandene Joo

o

ar o o : @ w =
ar 293 udg Uﬂﬁﬂ‘ﬂ?ﬂ@ﬂ&ﬂ]ﬂuﬂﬁ“ﬁﬂﬁﬁumﬁ %}?}ﬂ?ﬂﬁ 38 %ﬁﬂ“ﬂﬂﬁ@ﬂﬂ"]’lhﬂﬂjwu‘g WUINY

' =

anwduriutAusdulitedwamaadansedu o5 (P = 0.035) Taafid 0dd Ratio t1f 0.67
HAZA1 95% F19A1MAFBNUVDI Odd Ratio (1181 0.46, 0.97
@ [ =Y a t o ]
WnANE YRR TYI UM UANUYNYOI0INTN NI INAVBINTN YA T

{ ar ar <5 o 4
12 dsuidimm feoaz 17.6  uaz WnAnyuenwauasdolFung Yosas 27.2 denameu

o o o

o o ' as w o ar 1 as o ar 1
AVUTURYT wuNBAuduW S iued ildud Ry atfiTedy .05 P = 0.017) Taeiian

Odd Ratio 11111 0.57 HAZA1 95% THAMUFRUVSI Odd Ratio W11 0.37, 0.87
4 as w 1 Y = o @ |
Wenagsunnuduwussenhalteaugidunduemsuuudy o veelsaud

1]
1 14 o  ar & w P o o o oo o
810 WUQﬂZJﬂJﬂ’J'}MﬁM‘WHﬁﬂuﬂEINNHﬂﬁ'lﬂ@lﬂ'!&ﬁﬂﬁﬂ‘i&iﬂ‘]) 05

{ o e o 1 o ar
Gﬂ‘i']\‘i“ﬁ 3.18 ‘ﬂ’J’mE!"J.JW‘L.!'E'J'$WGWGﬂﬁlﬂﬂﬁluLWﬁﬂ‘UﬂTﬂﬁﬂJﬁNIﬁﬂ&iﬁ}’ﬁnﬂiﬁ

pImsuedlsauiernia LT xz P | Odd Ratio
I8 (%) | WA (%) value | (95%CI)

wofionisan shyn na wiwaynuie | 622 544 | 2.104 | 0147 1.38

Anoynlaolaldiflun¥a (nose symptoms, (0.89-2.11)

ever)

mo ld5unsiteie Isauema 37.8 3224|1110 2.92 2.64

{diagnosed hay fever) (0.82-1.96)

o129 12 deufirin

- o, thyna, wduaynvdeda | 504 468 | 1.959 | 0.162 |  L16

YN (nose symptoms within the (0.76-1.76)
past 12 months)
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@1919% 3.18 AnuduiuT sz naidedumadueinisues Tsaukaime (@e)

sImavedlsauioIme Wl *¥* | P | 0adRatio
B (%) | KA (%) value | (95%CI)

- BIMEWNIYATINAVDINTNNAT | 216 22.5 0.596 | 0.440 0.95
(nose together with cye symptoms) {0.57-1.58)

- daynimaynsuniuiadag | 478 39.0 0995|0319 | 143
sed1du (symptoms interfere {0.94-2.18)
with daily activity)

314 3.19 arwduiutsznhalded g isandueimsves Isaudeinis

amsvodlsnuioms gidwn v* | P | 0ddRatio

UATYE G 9 value | (95%CI)

Fund (%) | (%)

AaBINTIN ﬁwgﬂqwa YN 52.7 59.6 | 2.421 | 0.120 0.76

ionnoyn  Taolaldfunsa (nose (0.53-1.08)

symptoms, ever)

wolATunsiiete lsauien s 293 38.0 | 4.433 | 0.035 0.67

(diagnosed hay fever) (0.46-0.97)

o3 luaae 12 @oufidn

-, thynlna, udusyniie 46.1 492 | 1.033 {0310 |  0.88
ﬁ)ﬂﬁlﬂgﬂ (nose symptoms within {0.62-1.25)
the past 12 months)

- INTINHIYNIINAVBING 17.6 272 | 571810017 | 057
N19617 (nose together with eye (0.37-0.87)
symptoms)

- Jammeynsuniufaiag 39.5 424 | 0.169 | 0.681 0.88
U52917u {symptoms interfere (0.62-1.25)
with daily activity)
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3.4.3 fhidanedesiveimsvedsaiuglinimaetionia
er o o ¥ o Y s £ o = s
3.4.3.1 A svnNeihduhumanuoimsveslsaiugiindimaionida
(1wazBalums 19 3.20)

& % o o 1 a a &
dionageuanuduiufsznihafitedunadueiniaygn 9 e1msvesTsain

LA o <

= o s r ' v o d o T @ o [y
giudmaimls wuhhiflnnuduinsdusdidhividameadanszdy os

ar o d 1 a3 [ ot dg = L
3432 mmﬁuwuﬁxw&wfh%ﬂﬂmﬂumsmnumm‘smaﬂsﬂwugmzwma

£+

MU (T0az0en Ia15199 3.21)

o ar < =] o ma =)
dndnuuvauasdoysiuns TanuynvesnismeldfuniaitdsTsngiuing

as L) o

= ar w 4 v w
HIN U %’ﬂﬁlﬁg 17.2 ung uﬂﬁﬂmuanm%um%umm %85?33 30.4 Lﬁ@%ﬂﬂﬂﬂﬂ??ﬂﬁ‘ﬂwuﬁ

1
o ar Xl

wonfianududuiiustnifodfaymesianszdu o5 ¢ = 0.000) Taaild1 Odd Ratio 1AL
0.47 1Az 95% FANUFDIUVD Odd Ratio 1611 0.31, 0.72
dionameuaruduiniszriedeisdunidunduoinsuuudu o veslsadin

=%

gldmaiamls wuh liflerwduiusfuedadhlvd dymeaddfissay .os
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P o a o 1 o 9 ar P o 3t 2 a
ATINNN 3.20 ﬂ"3'33Jﬁ3JWU‘§‘§$‘PT’3'N‘iji}‘ﬂEJ@I'l‘mwﬁﬂﬂ@?ﬂWi%@ﬁI‘iﬂwuﬂmﬁJHWﬂNN’J‘HHQ

mm‘;ﬁuaﬂ‘;ﬂﬁuga‘iuﬁmaﬁmﬁa N x2 P | Odd Ratio
I8 (%) | W (%) value | (95%CI)
woidluiudislu o wie « szeznall | 17 203 | 0.558 | 0.455 |  0.81
Woun 6 MoU (rash ever) (0.47-1.41)
meldfumsdisdoilulsngindnie | 198 249 | 12210269 | 275
ARTIIN {diagnosed eczema) (0.44-1.25)
o113 11929 12 Beufinun
- HuReuinamwizdeRuves 9.0 14.2 0.409 | 0.522 0.60
LY MUY ATUNT 1T oA (0.30-1.22)
J0URD 4§ @1 (rash at  eczema-
specific site)
- ﬁ'uﬁ’u (rash within the past 12 117 18.5 2.815 | 0.093 0.58
months) (0.31-1.10)
- ﬁuﬁwﬁﬁﬂ (rash cleared) 11,7 15.7 0.144 | 1.000 1.36
(0.27-6.78)
- HufusuAIUATTUOY (rash 4.5 10.4 2.277 | 0.131 0.41
interfering with sleep) (0.16-1.06)
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I 9r  ar & 1 o g oo ar 4 - 3/ = ar
AN 3.21 ﬂ??ﬂ&ﬁhwu‘ﬁigﬁ'Q'lﬂﬂ‘ﬂ’ﬂﬂﬂ'ﬁﬂfﬂ]ﬂﬁ%“'iﬂ‘ﬂﬂ?ﬂ?ﬁﬂlﬂﬁiﬁﬂwuf}vﬁEL‘WV}NNTP‘TUQ

simavetaniugiluimaiamits gidum x2 P | Odd Ratio
HUATHY o 9 value | (95%CI)
Fund (%) | (%)
weailufiudndlu g wie g szezna 16.8 224 | 2.596 | 0.107 0.70
laifeend1 6 (Aou (rash ever) (0.45-1.08)
welasumsiienuilulsagiudma 17.2 30.4 | 12389 | 0.000 0.47
ARPIIE (diagnosed eczema) (0.31-0.72)
1M 29 12 Foufiren
~ iReuSnamwdeuusg 10.2 17.2 | 2,557 | 0.110 0.59
WU WA AU e (0.35-1.00)
IDUAD 1 A1 (rash at eczema-
specific site)
- ?éuﬁ’u (rash within the past 12 15.6 184 | 0.650 | 0.4006 0.82
months) (0.52-1.31)
- Humeaiin (rash cleared) 12.5 172 1 0.576 | 0.448 0.69
(0.42-1.13)
- HuAUSUNIUAITUBN (rash 8.2 10.8 | 0.376 | 0.540 0.66
interfering with sleep) (0.36-1.22)
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3.5 anilsema

ar <t -] ar

= Ci ar = = LY 9K [} E
msanpfeItuszineIneves lsagiud ludlng hulszmalnedsfiogdina
9 o =% a o g o v o w A o
pMziimIfnEIszueIngIves laagiuwiuauann lumnlussddiniuufais vdaonh 14
e 9 B . o & o 2 = A
11719 ISAAC questionnaire iHlutuiaUn MR FIURDIASARET YR INmvDe Tsaiia
5 3 =4 o Y o o 9 1 P =t Lo -1
uazgiiudludn SehldimusmsauaniweyanaudazanuinuBeofeudu1é
¥
AN ISAAC asausnluindneuminedeling FawiTas 1Jfa Jeeuuni
A A @ & . 1
unzamz Wol a.a. 1998 wuaNwynuad lsaitalwindnmifnysgluvanyunwumiuns
1o ¥ g i e as
Taguuaifuetns melalidedialueae 12 Boudisuu (current wheeze) uay naldsunns
Fianelsaia (diagnosed asthma) wuaNuynioens: 10.1 Laziouay 8.8 mudieu” Fawuany
3 [ ¢'g = o = o 8 = o oy P=1 4 9f
PRI 2 1M Waeudunsfnyusn o lwdndnywvinodouraalull a.9.1995 Taold
asaetuuUdaua1ui 1419 ISAAC questionnaire wunuynuodlsnfinfoeny 4.8° msfnm
1 = Qs =4 G =2 = o d‘ﬁ 1¢] ar or
asu1 lan qa3sdl gvisuaegy lutl ae 2003 TwinfinuiumInerdehdneieglusinia
= 3 = 4 ] ﬁ' )
fiwg lan wuanugnuIndu Taewuanugnuesniswieloiifeialuee 12 @euiinin
(current wheeze) A we ldsumsitenaliniia {diagnosed asthma) Wiy fesax 12.1 uay Sou
as 9.8 mud1AY"

2 g r af ar =y ey a =
msfnunseilluswmdauasnaim woanugnusamsiag ldsunsitedn Tsafia

¥ ar = | 1 H 1
(diagnosed asthma) 38waz 7.9 wenfFoufsusumsfnuniiuineund @1319% 3.22) wu

1
2

anugnludmiaunssdunlndifvidudandadulualszme lne wazilodwunaugiiduu
1 e 1 ar T ar | = o o o o ar
wu lifinnuuanaenuszrnainfnu diglduusauasfoyF unuasuenvauns iy
=3 I o ] cs(. T
Y5un Josaz 7.8 naz Jevns 8.0 mudia) mndeyantdiwui lduusennuynveslsn
! w A g 4 A A w = ' 1oy skt [ =4 a
e o Tegfuisuey lunasined ofounumsfne luee 10 anTnrmuL wu@ay
< < & = a oy
MIANYY ISAAC phase 1T lunaigilszmenalan uilunisfnuissinedIneveeliagiuy
= a’ = 1 p=1 3 d‘i o
uaz Tsnka aunaIn1sAnET ISAAC phase 1 ¥1nn31 5 Yl ieguus Tduanugnueslsa
= =3 1 - 2 2 S 3 P
giiud Anunanuynyes Isafalnsmuduuiniuuazniuisoas Tasmmigtssmaipudl
A 3 '3 Y t o oA o7 4 o a
anugnyeslsafasg lunamige Gunuanugneylunamaiviedosas’ dmsulszinea
et 1 d o = 21y o 1
lnglafin1sfing1 ISAAC phase TE Tunguianie 6-7 T uaz 13-14 1 ingumwannuas Goalnal
13930 2 A w [ -
uazvouunu”” Gullomoufu ISAAC phase T Wi @n51901g 13-14 3 Tungunwuniuasi
24 o pEar =4 [ ¥ 1 A
anuynued Isaransd Tuvasianludedniuazveuuny wundanugnveslsniiaanag
=4 A oo A 1 2 =t 1
MIAnyINTIl nuanugnveantsmielelidedialueae 12 @euiirIu (current

Ay L o 1A A Y ) Al '
wheeze) IWENIBHRE 6.1 WQ@?Q?W%M@LWﬂUﬂUﬂ'ﬁﬁﬂH']SLUﬂ']ﬂ'E]‘H ! Eluﬁﬁxicﬂﬁ]l'ﬂﬂ IVELH AL
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o = [y o { ¥ 3 o ’
msdniiulsnvesdsznnilumanz fusonfeunielinenso lsnfigndr i ldfismaudile
- o ' @ 1 T ¥ =] f ot i
Tsafiandenslionisey a dagiiudesndt udesielstan Weannlumsfnufdssosma
[ ar A ] { = LY 4
#1901 10 U 39 lunauanugnveddsafianudessludagiuesanndu 9 ludszmelnean

alFauiousu

1371971 3.22 Anuynueslsaiia Tsndoyayndneruangiiud uaz Tsaimisdnaunagiiud

Twsindauuv inodaued szne e

Tsngiiud PFUNWUMIMAS | DFunwarIHAs | Tiwadan | uesswdn
1l n.a. 1995 Yam 1998 | Uaa 2003 | Uaa 2013
(Gouny) (Gowaz) (Goeny) (Gewaz)
Tsniia
- current wheeze NA 10.1 12.1 6.1
- diagnosed asthma 4.8 8.8 0.8 7.9

Tsnidoyayndmanan

iR
- nose symptoms within 12 NA 61.0 57.4 47.6
months
- diagnosed hay fever 21.9 41.7 343 33.6
-symptoms interfere with NA 48.7 46.9 40.9

daily activity

Tsnfimedniruaingliuid

- rash at eczema-specific sites NA 9.4 15.0 13.0

9 s a ¥ o = ' A i chﬁlif o 1 '
dwivihtedenmutlulsnite wun lsakann lanamanonazvags uArzuana
ar ' o g @ 1 <3 (= o o ar '
Auamaeey Taslududnnewdivmjua wuludnmeunniudnugaiiudnngiu 15
A 9 o t Qe o 2 It w A .:liv
2:1 @ isnynaeewuglanisal luns 2 malndifeenu uazilostgnniuzwy luwe
at 4
NI wwdranu lumsinundell widn meolanugnresmsny 185 ums
-
Fatelsnfiadaudifin nnaimemds sdniitdvdhdymueedd ooy 144 wazdouns 6.1
AN (OR = 2.60, 95%CI 1.33-5.10, P=0.004) 0518 IUWATIWADIUAND 1A 2.3:]

WAt U NUENazaNvaInIIigladiuinvayeaniidineuaze1ns lonaleiuain
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a o =

puureualsene1iale nulumamentnniunruiedniiod iy mada (OR =2.59,
95%CI 1.08-6.22, P=0.028 118y OR=1.68, 95%CI 1.01-2.77, P=0.043 A 1ua18Y) Tuwmehnay
@ PR 4 t e el
grupe1n T ety Ao mameleilifodialudag 12 WouRr1uan (current wheeze) wuln
= 2 ' 1 ar 1 o 8 ey
wAeiouns 4.5 mands Seoaz 6.6 #¢ hilinrmuanaeiueiihindfymadda ¢ =0.67)
-5 A T A aly @ T A .

MSANENUNDIIATINENVDIN1T LsnHad ldvinunvaeuaiuauTsnfia (written

questionnaire) %ﬁﬂ:mJﬂ;ﬂmma’umuﬁﬂumudmﬁmmﬁﬁzﬂauﬁaia (video questionnaire)
] ¥
Taemwizonislueas 12 @eudrianvesmameludesdain Fooas 6.1 vs Tovaz 3.2) uaz
e ladinnunzesniiaenis Govaz 7.9 vs Yeoaz 1.8) udihmaudsznouiale 2
g 5 o 4 1 = A ] o
aputiazlamu luazaiudumzgs’ uamstinu 1SAAC AirhwinTudsamsee o Awuany
ﬂgﬂ%@%ﬂimﬂﬁﬂﬁﬂ 917 video questionnaire #1031 written questionnaire URBINY H9819
L) ey ar T =Y e - =8 et
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