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KaTepMHa D. CTaspM" BIlV1JAHV1E HA V1CXPAHATA BP3 ACTMATA BD AETCKA B03PACT 

BOBei\: ):(HeTeTcKaTa XllIIoTe3a IIpeTIIOCTaBY
Ba l1eKa IIcxpaHaTa co IIpexpaH6eHII rrpOI1YKTII 011 
paCTIITeJIHO IIOTeKJIO l1ejCTBYBa IIpeBeHTIIBHO Bp3 
aCTMaTa 11 aJIeprlljaTa. 

IJ;eJI 11 MaTeplljaJI: l.(eJITa Ha OBaa cTYl1l1ja 6e
IIIe l1a ce aHaJIII311pa BJIlljaHlleTo Ha KOHcYMllpa
lbeTO pa3JIM'1H1I IIpexpaH6eHII IIPOI1YKTII Bp3 IIpe
BaJIeHlllljaTa Ha caMopetPepllpaHa aCTMa 11 Hej311-
HHTe CIIMIITOMII Kaj 302611el1a Ha B03pacT 01113114 
rOl1l1HII 011 CKoIIje, BO CKJIOII Ha TpeTaTa tPa3a Ha 
MHTepHal1110HaJIHaTa cTYl1l1ja 3a aCTMa 11 aJIeprll1l 
BO l1eTcTBOTO. 3a cTaTIICTM'IKa aHaJIII3a Ha IIOl1a
TOl1l1Te KoplICTeH e BKpCTeH OI1HOC BO 611HapHa JIO
rllCTllqKa perpeCII)a. 

Pe3ymaTII: YTBPl1eHO e l1eKa qeCTOTO KOHCYMII
palbe Ha MJIeKO 3HaqllTeJIHO ro HaMaJIYEa Pll311KOT 011 
IIojaBa Ha wheezing Kora 611JIO (OR=0.78 95%CI 0.62-
0.98, p=0.034), wheezing BO IIOCJIel1HIITe 12 Mec. 
(OR=O.65 0.48-0.89, p=o.0004), IIOCToelbe Ha HaIIaljll Ha 
wheezing BO IIOc,JIel1HllTe 12 Mec. (OR=O.57 0.38-0.88, 
p=O.OI) 11 HOKHO 6YI1elbe IIOpal111 Te)KOK wheezing 
(OR=0.54 0.30-0.96, p=0.035). qeCTo KOHCYMrrpalbe Ha 
)KIITapKII 3HaqmeJIHO ro HaMaJIYBa Pll311K0T 3a whee
zing Kora 611JIO (OR=0.62 0.46-0.84, p=0.002), wheezing 
BO IIOCJIel1HllTe 12 Mec. (OR=0.56 0.38-0.82, p=0.003), 
wheezing IIpOBOl1llpaH 011 tPII311QKII HaIIOp BO nOCJIel1-
HllTe 12 Mec. (OR=0.68 0.48-0.96, p=O.027) 11 cYEa HOK
Ha KalIDIHJja (OR=0.63 0.46-0.86, p=0.003), a MopcKIITe 
IIJI0l10BII ro HaMaJIYBaaT Pll31IK0T 011 cYEa HOKHa KaIII
JIHJja (OR=O.46 0.21-0.99, p=0.046). HacIIpoTIlTOa, Qe
CTOTO KOHCYMHpalbe Ha MeIIIYHKaCTII paCTeHllja 6eIIIe 
IIOBp3aHO co 3roJIeMYBalbe Ha Pll311K0T 3a IIO)aBa Ha 
wheezing BO IIOCJIel1Hl1Te 12 Mec. (OR=1.62 1.09-2.41, 
p=O.O 16), a Ha TeCTeHllHll co 3roJIeMYEalbe Ha Pll31IK0T 
3a JIllMllTllpaH roBOP IIOpa1111 wheezing (OR=2.57 1.06-
6.23, p=0.037) 11 cYEa HoKlia KalIDIHJja (OR=1.55 1.17-
2.05, p=0.002). He e YTBpgeHa 3HllQajHa IIoBp3aHoCT Me
ty HCIIIITYBaHllTe IIpexpaH6eHII IIpOI1YKTII co aCTMa 
Kora 6l1JIO BO )KIIBOTOT. 

3aKJIYQOK: HaIIIIITe pe3YJITaTlIja IIOTBpgYBa
aT AMeTeTCKaTa XMflOTe3a, ogHOCHO npeBeHTIIBHO

TO l1ejCTBO lIa KOHCYMlIpalbe Ha )KIITapKII Bp3 CIIMII
TOMIITe Ha aCTMa. IIpeBeHTIIBHoTO l1ejCTBO Ha MJIe
KOTO Bp3 CIIMIITOMIITe Ha aCTMa BepO)aTHO ce 110JI
)1(11 Ha MOl1l1tPlIl1l1paHa IIcxpaHa, a IIPOMOBllpaQKO
TO ge)CTBO Ha TeCTeHlIHIITe II MeIIIYHKaCTlITe pac
TeHlI)a Ha IIOCJIel1l1QHaTa 3rOJIeMeHa Te)KIIHa. 
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Abstract 

Introdnction: Diet hypothesis supposes that 
plant based diet is protective against asthma and 
allergy. 

Aim and material: The aim of this study was 
to analyze the impact of consumption of dietary 
products on the prevalence of self reported asthma 
and asthma symptoms. A total number of 3026 
children aged 13114 years included in ISAAC 
phase 3 were evaluated for prevalence of self
reported asthma and asthma symptoms was the past 
12 months and the relationship between the 
frequent intake of dietary products with asthma and 
asthma symptoms. The Odds Ratio in binary 
logistic regression for each dietary product was 
used for the statistical analysis. 

Results: Consumption of milk "Three or more 
times a week", significantly decreases the risk of 
wheezing 'ever' (W) (OR 0,63 95%CI 0.48-0.82, 
p=0.0004); wheezingower the past 12 months 
(OR=0.65 0.48-0.89, p=0.0004); wheezing attacks 
in the last 12 months (OR=0.57 0.38-0.88, p=0.0!) 
and night wake up (OR 0.54 95%CI 0.30-0.96, 
p=0.035). "Three or more times a week" intake of 
cereals significantly decreases risk for W ever (OR 
0.62 95%CI 0.46-0.83, p=0.002); W in the last 12 
months (OR=0.56 0.38-0.82, p=0.003); wheezing 
provoked by physical activity in the last 12 months 
(OR 0.68 95%CI 0.48-0.96, p=0.027) and dry cough 
during night (OR 0.63 95%CI 0.46-0.85, p=0.003), 
while sea food intake (OR 0.46 95%CI 0.21-0.99, 
p=0.046) decreases the risk of dry cough during 
night. "Three or more times a week" consumption 
of pulses increases the risk for W in the last 12 
months (OR=1.62 1.09-2.41, p=0.016) and pasta 
intake increases the risk for limited speech W 
(OR=2.57 1.06-6.23, p=0.037) and dry cough during 
sleep (OR 1.55 95%CI 1.17-2.05, p=0.002). A 
significant association between all the investigated 
dietary products and asthma ever was not 
deteimined. 

Conclusion: Our results support the diet 
hypothesis, about the protective effect of cereal 
consumption on asthma symptoms. Protective effect 
of milk consumption on asthma symptoms is 
probably due to modified nutrition, while promoted 
effect of pasta and pulses intake is due to increased 
weight. 
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BOBell: 

3rOJleMYBalheTO Ha rrpeBaJleHI.\HjaTa Ha aCT
MaTa H aJleprnCKIITe 3a60JlYBalha Kaj gel\aTa BO 
CBeTcKH pa3MepH rrpeTCTaBYBa cepll03eH rrp06J1eM. 
CTygHHTe Ha Elwood P, Smit HA, Hijazi N, Troisi RJ 
YKa)l{YBaaT AeKa Toa e IIoBp3aHo co ,,3anaAIDIoT" 
Ha'lIlH Ha )l(HBeelhe (1, 2, 3, 4). ,l.l;lIeTeTCKaTa XIIrro
Te3a rrpeTrroCTaBYBa geKa IICXpaHaTa co rrpexpaM-
6eHH rrpogyKTII og paCTHTeJlHO rrOTeKJIO gejcTBY
Ba rrpeBeHTIIBHO Bp3 aCTMaTa H aJleprnjaTa 3a pa3-
JUIKa O,l:{ ,,3ana,!:{HHOT" THfl Ha HcxpaHa, Koj e n03H

T1IBHO rrOBp3aH co OBHe 60JleCTH (1). KaKo Hcxpa
Ha co rrpexpaH6eHH rrpogyKTH og paCTHTeJlHO rro
TeKJlO ce cMeTa KOHcYMHpalhe Ha oBOlrrje, 3ap3a
BaT, MeIllYHKaCTH pacTeHHja, pH6a, )l(HTapKII, Tec
TeHllHH, OpH3, KOMrrHp, opeBH, JleIllHHl\H HJlH 6a
geMH TpH HJlH rroBeKe nUH HegeJlHo H KOHCYMH
palhe Ha Meco, MJleKO, nyTep, jajl\a 11 6p3a xpaHa 
caMo rrOHeKoraIll 111-2 rraTH HegeJlHO. 

l.(eJITa Ha TpygOT 6eIlle ga ce aHaJlH3Hpa 
BJllIjaHlIeTo Ha KOHCYMHpalheTO Ha ogpegeHII rrpe
xpaH6eHH rrpogyKTII Bp3 3aCTarreHOCTa Ha caMope
cjJepHpaHaTa aCTMa 11 Hej311l1HTe CHMrrTOMH Kaj 
IIlKOJlCKH gel.\a. 

,l.l;HeTeTCKaTa XlIrrOTe3a e TeCTHpaHa Kaj 3026 
gel\a Ha B03paCT og13114 rogHHII og17 OCHOBHII 
Y'lllJlHIIlTa BO CKonje, H36paHH no cJlY'laeH 1I360p, 
BO rrepHogoT Ha 200112002 rogllHa, KaKO geJl og Tpe
TaTa cjJa3a Ha HHTepHal\HOHaJlHaTa cTygllja 3a aCT
Ma 11 aJleprHH BO geTcTBoTO (ISAAC cjJa3a 3). Ee
IIle KopHCTeH cTaHgapgll3HpaH ISAAC rrpaIllaJlHHK 
Ha MaKegoHcKH ja3l1K 3a caMopecjJepHpaHH rroga
TOl\H 3a aCTMaTa H Hej3MHlITe CIIMnToMII. Co or
Jleg Ha g06HeHlITe HIICKH rrpeBaJleHI.\HH 3a HeKOIl 
CHMrrTOMII Ha aCTMa, co l.\eJl ga ce 1I36erHaT MaJlH 
rpynH BO CTaTHCTII'IKaTa aHaJlH3a H CTaTHCTII'IKH 
6Hac, KaTeropllHTe BO rrpaIllalhaTa co nOBeKe 0)1 
)1Be KaTeropHII 6ea ageKBaTHO rpyrrHpaHII BO 2 Ka
TeropllH. Wheezing Kora 6HJlO e gecjJHHlIpaH KaKO 
n03HTHBeH ogroBOP Ha rrpaIllalheTO ,,)1aJlH Kora 
6HJlO CH HMaJl TeIllKO )1I1I1lelhe M/IIJlII CBHpelhe BO 
rpagIlTe?", wheezing BO nOCJIe)1HIITe 12 Mecel\H e 
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Introduction 

The rise of asthma and allergic diseases 
prevalence among children is a worldwide 
problem. Studies of El wood P, Smit HA, Hijazi N, 
Troisi RI have confirmed asthma association with 
"western lifestyle" (I, 2, 3, 4). Diet hypothesis 
supposes that plant based diet is protective against 
asthma and allergy, while western diet is positively 
associated with these diseases. (I). Plant based diet 
is consisted of consumption of fruit, vegetables, 
pulses, cereal, pasta, rice, nuts and potatoes by three 
or more times a week and consumption of meat, 
butter, milk, eggs and fast food once or twice per 
week. 

The aim of this study was to analyze the 
impact of the consumption of dietary products on 
the prevalence of self-reported asthma and asthma 
symptoms. 

Material and methods 

The diet hypothesis was tested in 3,026 school 
children aged 13114 years from 17 randomly se
lected primary schools in Skopje area, Republic 
of Macedonia during the period of 2.001/2002 as 
part of the third phase of the International Study 
of Asthma and Allergies in Childhood (ISAAC 
Phase Three). The self-reported data obtained from 
the standardized ISAAC core written question
naires in Macedonia for asthma, allergic rhinitis 
and eczema were used. Taking into account the 
low prevalence of some asthma symptoms, ques
tions with more than two categories were grouped 
in two categories, to eliminate small group for sta
tistical analysis and statistical bias. Wheezing ever 
was defined as positive answer to question: Have 
you ever had wheezing or whistling in the chest? 

Wheezing in the last 12 months was defined 
as positive answer to: Have you had wheezing or 
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lIecjllfHl-!paH KaKO n031!TI!BeH ollrOBop Ha nparna
lbeTO "lIaJII! Cl! I!MaJI TernKO IIl!rnelbe l!il!JIII CBllpe
Ibe BO rpallllTe BO nocnellHI!Te 12 MeCeL\II?", aCTMa 
Kora 61!JIO KaKO n0311TIIBeH OllroBop Ha nparnalbe
TO "gaJIH Kora 6:HJIO CH HMaJI aCTMa?". 3a npou;eH
Ka Ha caMopecjJepl!paHI!Te CIIMllTOMII Ha aCTMa 3a 
JIIIMI!Tl!paH rOBOp nopalll! Te)KOK wheezing BO noc
JIellHIITe 12 MeCeL\l!, wheezing nOBp3aH co cjJl!3l1q
KI! Hanop 11 cyBa HOKHa KarnJII!L\a BO nOCJIeIlHIITe 
12 Mec. 6ea KoplICTeHI! nOTBplIHIITe ollroBopl! Ha 
Tl!e nparnalba, 1I0lleKa BO OIlHOC Ha HanallllTe Ha 
wheezing I! HOKHOTO 6Yllelbe nopalll! Te)KOK whee
zing KaKO nOTBPlleH ollroBop 6erne KopllcTeH 011-
rOBopoT 3a nOCToelbe Ha nOBeKe Oil elleH Hanall, 
T.e. nopeMeTeH COH HajMaJIKY ellHa HOK HelleJIHO 
BO nOCJIellHI!Te 12 Mec. 

liCXpaHaTa co npexpaH6eHI! npOll3BOIIl! 6e
rne eBaJIYl!paHa npeKy OllrOBOpl!Te Ha nparnalba
Ta BO eKOJIOrnKI!OT nparnaJIHIIK 3a cj>peKBeHL\l!ja
Ta Ha KOHCYMllpalbeTO pa3JII!QHI! npexpaH6eHII 
npollyKTI! BO IIOCJIellHIITe 12 Mec. all )KIIBOTOT (Me
co, MopcKa xpaHa I! pl!6a, oBornje, 3ap3aBaT, Me
rnyHKacTI! paCTeHl!ja, )KI!TapKII, TeCTeHI!HI!, OPI!3, 
nYTep, Maprapl!H, OpeBI! I!JII! JIernHI!L\1! I!JlI! 6alle
MI!, KOMIIIlP, MJIeKO, jajL\a, 6p3a xpaHa co xaM6yp
repl! I!JII! III!L\a). BHecYBalbeTo Ha IIpeXpaH6el!I!Te 
npOl!3BOIIl! 6erne KJIaCI!cj>IIL\l!paHO KaKO peTKO (HII
Korarn IlJII! nOHeKorarn, 1-2 naTI! HelleJIHo) I! Qe
CTO (3 IlJIII nOBeKe naTII HelleJIHo) KOHCYMllpalbe 
Ha ollpelleH npexpaH6eH npol!3BolI. 

Eerne I!cnllTYBaHa acoL\l!jaL\l!jaTa nOMety 
BHeCYBalbeTO Ha npexpaH6eHI!Te IIPOll3BOIIII co 
aCTMaTa I! Hej31!HI!Te CI!MllTOMI!. IIOllaTOL\I!Te 6ea 
KOlIl!paHI! I! CTeneHOT Ha aCOL\l!paHOCT IIcnl!TYBaH 
Co BKpCTeH OIlHOC (OR 95%CI) npecMeTaH co 61!
HapHa JIOrllCTI!QKa perpecl!ja BO CTaTI!CTI!QKaTa 
nporpaMa SPSS 11.0 for Windows. 

BpellHocTa Ha p<0.05 6erne CMeTaHa 3a cl!r
HllcjJlIKaHTHa IIpl! CTaTIICTI!QKaTa aHaJII!3a Ha pe-
3YJITaTI!Te. 

Pe3YJITaTH 

Kaj I!cnl!TYBaHaTa rpyna Ha rnKOJICKI! lIeL\a 
YTBplleHa e IIpeBaJIeHL\lIja Ha caMopecj>epl!paHa 
aCTMa Kora 61!JIO BO )KIIBOTOT Oil 1,7%, Ha whee
zing BO IIOCJIellHI!Te 12 Mec. Oil )KI!BOTOT Oil 8,8%, 
Ha wheezing Kora 61!JIO Oil 18,4%. Kaj 8,7% Oil lIe
L\aTa ce perl!CTpl!paHI! Hanalll! Ha wheezing BO noc-
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whistling in the chest in the last 12 months? Asthma 
ever was defined as positive answer to: Have you 
ever had asthma? For assessing the self-reported 
current symptoms: limited speech due to severe 
W, wheezing during or after exercise and dry cough 
at night in the past 12 months, positive answers to 
these questions were used. 

For assessing the wheezing attacks and night 
awakening due to wheezing in the past 12 months, 
answers for more than one attack and disturbed 
sleeping more than one night per week were used. 

Standardized ecologic questionnaire for as
sessing intake of dietary products (meat, seafood 
and fish, fruit, vegetable, pulses, cereal, pasta, rice, 
butter, margarine, nuts, potato, milk, eggs, fast 
foods) in the last 12 months was used. The food 
consumption frequency was summarized as rare 
intake (never or sometimes or 1-2 a week) and fre
quent intake (3 or more times a week). 

Association between asthma and wheezing 
and the consumption frequency of different food 
were examined. The data were coded and processed 
with SPSS 11.0 for Windows. Binary logistic 
regression Odds Ratio (OR 95%CI) was calculated. 
Results for p<0.05 were considered as statistically 
significant. 

Results 

Prevalence of self-reported asthma and 
asthma symptoms was as follows: asthma ever in 
1.7%, W in the last 12 months 8.8% and W ever 
18.4%. In 8.7% of children more than 1-2 W attacks 
were registered; night awakening due to W was 
present in 2.9% of children. Limited speech due to 
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JIeAHIITe 12 Mec., a HOKHO 6YAelbe 1l0paAII whee
zing BO 1l0CJIeAHIITe 12 Mec. e perllCTpllpaHo Kaj 
2,9% OA IICIlIITaHlIljIlTe. JIIIMIITllpaH rOBOp Ilopa-
1111 Te)KOK wheezing BO rrOCJIel1HIITe 12 Mec. e perll
cTpllpaH Kaj 1,2%, cyBa HOKHa KalIIJIlIlja Kaj 16,5% 
11 wheezing rroBp3aH co q,1I311'1KII Harrop Kaj 142 % 
Ol1l1C1lIlTaHlIljllTe (5). 

Ha Ta6eJIa 1 e l1al1eHa rrOBp3aHoCTa Ha 'Ie
CTOTO KOHcYMllpalbe Ha pa3JIII'IHII rrpexpaH6eHII 
rrpOll3Bol111 BO 1l0CJIel1HIITe 12 Mec. 11 caMopeq,epll
paHa aCTMa Kora 611JIo, wheezing Kora 611JIO 11 whe
ezing BO rrOCJIel1HIITe 12 MeCeljll. Ha Ta6eJIa 2 e l1a
l1eHa 1l0Bp3aHocTa Ha '1eCTOTO KOHcYMllpalbe Ha 
pa3JIII'IHII rrpexpaH6eHIIIlpoll3B0l1l1 BO 1l0CJIeI1HII
Te 12 Mec. co 1l0CTOelbeTO Ha Hallal1H Ha wheezing 
11 1I0KHOTO 6YAelbe rrpeAlI3BlIKallo OA wheezing, a 
Ha Ta6eJIa 3 1l0Bp3aHoCTa co caMopeq,epllpaH JIII
MIITllpall rOBop 011 wheezing, cyBa HOKHa KalIIJIlIlja 
11 wheezing 1l0Bp3aH co q,1I311'1KII Harrop BO 1l0CJIel1-
HIITe 12 Meceljll. 

,lJ,HCKYCHja 

HeKOllllpexpaH6eHII IlPOI1YKTII 0I1I1CXpaHa
Ta OA HeoAaMHa ce cyrepHpaHII KaKO 1l0TeHljlljaJI
HH q,aKTOplI Ha PIl3I1K, AOAeKa I1PYfll KaKO IlpeBeH
TIIBHII q,aKTopll 3a aCTMaTa, MetYToa AOKa311Te 3a 
Toa 3acera ce KOHq,JIIIKTHII. Kaj HalIIlITe IICIlIITa
HlIljll YTBPl1eHO e cllrHIlq,IIKaHTHo rrpeBeHTIIBHo 
AejcTBo Ha '1eCTOTO KOHcYMllpalbe )KIITapKIIII JIe6 
Bp3 wheezing Kora 611JIO BO )KIIBOTOT, wheezing BO 
rrOCJIel1HIITe 12 Mec., wheezing acoljllpaH co q,1I3I1'1-
KII Harrop 11 cyBa HOKHa KalIIJIlII1a BO OTCYCTBO Ha 
6eJIOAPo6Ha IIHq,eKljllja; rrpeBeHTIIBHo l1ejCTBO Ha 
Opll3 Bp3 rrOCToelbe Hallal1l1 Ha wheezing IIrrpeBeH
TIIBHO l1ejCTBO Ha MopCKa xpaHa Bp3 cysaTa HOKHa 
KaIIIJIlIlja. DBoj Haol1, lIaKO lloCTojaH caMO BO OA
HOC Ha IlpeBeHTIIBHIIOT eq,eKT Ha )KIITapKIITe, e BO 
COrJIaCHOCT co 1l0CTYJIaTIITe Ha I1l1eTeTCKaTa xllrro
Te3a. Ellwood 1l0Ka)Ka AeKa 'IeCTaTa KOHCYMaljllja 
Ha )KIITapllljll, Opll3 11 3eJIeH'IYK ro HaMaJIYBa pll-
311K OA wheezing Kaj l1elja Ha B03paCT OA 13-14 ro
I1I1HII (1). 

Antova 11 cop. BO rOJIeMa CTYl1l1ja Ha l1elja co 
B03paCT 0117-11 rO)1llHII, IICTO TaKa, YTBPAIIJIe He
raTIIBHa acoljllpaHocT Mety pll6aTa 11 KaIIIJIlIljaTa, 
a He YTBpl1l1JIe CllrHIlq,IIKaHTHa 1l0Bp3aHOCT Mety 
oBolIIjeTo 11 3ap3aBaTOT co wheezing BO 1l0CJIeAHII
Te ] 2 Mec. (6). ,!.l;oAeKa rroBeKe CTYI1I1I1 Kaj B03pacHII 
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severe W was found in ] .2%, dry night cough in 
16.5% and wheezing during or after exercise in 
14.2% of children (5). 

In table 1, the association between consump
tion frequency of different food in the last 12 
montbs and self-reported asthma ever, wheezing 
ever and wheezing in the last 12 months are pre
sented. In table 2, association between consump
tion frequencies of different food in the last 12 
months and self-reported wheezing attacks and 
night awakening due to wheezing in the last 12 
months are shown. In table 3, the association be
tween consumption frequency of different foods 
in the last 12 months and self-reported asthma 
symptoms: limited speech due to wheezing, dry 
night cough and wheezing due to exercise are pre
sented. 

Discussion 

Some dietary products are suggested as 
potential risk factors while other as protective 
factors against astbma, but relevant evidence are 
conflicting. In our study a significant protective 
effect of frequent (more than 3 times per week) 
consumption of cereals (including bread) on 
wheezing over the past 12 months, wheezing ever, 
exercise induced wheezing and dry cough at night 
without infection were shown. The protective effect 
of rice on wheezing attacks and seafood (including 
fish) on dry cough at night was also shown. This 
result consistent for cereals supports the diet 
hypothesis (I). Elwood showed that frequent 
consumption of cereals, rice, starch and vegetable 
decrease the risk of wheezing io children at age of 
13-14 years (I) 

Antova et al. in their extensive study on 
children aged 7 to I I years showed negative 
association between fish consumption and cough, 
and absent association between fruit and vegetable 
with wheezing in the last 12 months (6). More 
studies in the adult population suggest beneficial 
effect of a high fish intake on lung functions, but 
the relationship with respiratory symptoms, asthma 
and its severity after fish oil intake was not found 
(2). Consumption of fish has protective effect due 
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Ta6ena 1: nOBp3aHOCT Ha 4eCTO KOHCYMl<1pal-be Ha pa3nl<14HI<1 npexpaH6eHI<1 np0l<13BOAI<1 Ba 
nOCneAHI1Te 12 Mec. 11 aCTMa Kora 6l1no. wheezing Kora 611no 11 wheezing Ba nOCneAHI>1Te 
12 Mec. 
Table 1: Association between consumption frequency of different food products in last 12 
months and astma ever. wheezing ever and wheezing in last 12 months 

IlAPAMETAP AC'l'Ma Kora ol1no WHEEZING BO WHEEZING KOl'a 

I10C.TICIlIIl112 Mec. 6UJI0 

PARAMETER Astlm1a ever WHEEZING in last WHEEZING ever 

l " 
12 months 

OR (95%CI) OR (95%CI) OR (95%.CI) 

I O.BOlllJe~' 0.81 0.82 U.83 
Fruit* (0.35 - 184) (0.56 - 1.19) (U63 - 1(9) 

'~(jlnallaT* 071 0.84 082 
Vel;ctables* (0.36 - 141) (0.62 - !.i5) (0.66 - 1.(3) 
MCCO* 0.45 0.72 0.95 
Mcat* (0.15 -1.31) (0.48 - 1.10) (072 - 1.27) 

MopKa xpaHa * 0.002 0.65 0.61 
I Sea food* (0.000 - 3.1E+11) (0.25 - [70) (0.31 - 119) 

I MernYllapl1* 144 162 1.34 
I Pulses* (0.59 -3.44) (1.09 - 2.41) 11 (0.99 - 1.81) 
I lI,cpCaJIHH I1 .llc6* 0.97 0.56 0.62 
I Cereals and bread* (0.37 - 2.57) (0.38 - 0.82) 111: (0.46 - 0.83 )'I~ 

TecreUllHH* 0.55 1.39 1.24 

I 
I 

1 
I Pasta* (0.20 - 1.48) (0.96 - 2.00) (0.94 - 1.64) 

opu:~* 1.39 0.63 102 -l 
Ricc* (038 - 5.07) (0.32 - 1.25) (0.65 - 1.59) 
uYTep* 0.53 0.76 0.84 
Butter* (0.19 - 148) (0.51-1.13) (0.64 - 1.12) 
Mapl'apHu* 0.99 1.09 1.11 
Ma!~g_arine* (0.43 - 2.27) (0.76 - 1.56) (086 - 1.44) 

, opelm/JICIJlHllll,Hi 
160 0.86 1.23 

6a)J,cMI1* 
(0.66 - 3.91) (0.54 - 1.37) (0.89 - i.()8) 

Nuts* 
KOMllHP~' 186 1.22 0.97 
Potatoes* (0.95 - 367) (0.89 - 1(6) (0.77 - 122) 
MJleKo* 0.83 0.65 0.63 
Milk* (041 - 1.65) (0.48 - 089) 1111 (0.48 - 0.82) 1111 
jajl\a* 0.72 0.88 0.81 
Eggs* (0.29 - 1.73) (0.60 - 1.28) (0.62 - 1.(7) 
op3a xpaua .,. 1.32 0.89 1.07 
Fast-food * (0.60 - 2.88) (0.61 - [.31) (0.82 - 1.41) 

'"'leCTO (23 lIaTllllcJ1.) BO 01\1I0C Ha peTKO (HIlKorarn!1I0HeKoraIll+1-2 llaTlI Hell.) 
'" Frequently ()o3 times per week) in relation to rarely (never/occasionally + 1-2 times per week) 
11 p<O.05 

1111 p<O.O I 

I 
I 
I ------, 
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Ta6ena 2: nOBp3aHoCT Ha "IeCTO KOHcyM~pa~e Ha pa3n~"IH~ npexpaH6eH~ npO~3BOA~ BO nocneA
H~Te 12 Mec. ~ HanaA~ Ha wheezing ~ HOKHO 6YAe~e oA wheezing BO nocneAH~Te '12 Mec. 

Table 2: Association between consumption frequency of different food products in last 12 months and 
wheezing attacks and night awakening due to wheezing in last 12 months 

IIAPAMETAP WHEEZING HailallH HOKHO 6Yllelhe 
PARAMETER ,WHEEZING attacks Night awake 

OR (95%CI) OR (95%CI) 
oBoIIIje* - 0,75 1,64 
Fruit* (0,45 - 1,251 (0,77 - 3,49) 
3ap3aBaT* 1,07 0,77 
Vegetables* (0,69 -1,65) (0,42 - 1,41) 
Meco* 0,79 1,05 
Meat* (0,45 - 1,39) (0,49 - 2,23) 
MopKa xpaHa * 0,55 0,61 
Sea food* (0,18 - 1,73) (0,12 - 3,04) 
MemYHKaCTH npog. * 1,71 1,89 
Pulses' (0,97 - 3,03) (0,90 - 3,95) 
)KHTapKH If JIe6* 0,98 1,78 
Cereals and bread' (0,58 - 1,65) (0,79 - 3,96) 
TecTeHHHH* 1,28 0,93 
Pasta* (0,77 - 2,12) (0,47 - 1,87) 
OPH3* 0,38 0,30 
Rice* (0,17 - 0,87) 11 (0,08 -1,18) 
IIYTep' 0,59 1,01 
Butter* (0,34 - 0,99) 11 (0,48 - 2,12) 
MaprapllH* 1,14 0,71 
Margarine' (0,69 - 1,86) (0,35 - 1,46) 
opeBlI/JIeWlIlInll/ 6aAeMlI* 0,76 2,00 
Nuts' (0,41 -1,41) (0,91 - 4,42) 
KOMIII1:P* 1,08 1,52 
Potatoes' (0,71 - 1,63) (0,87 - 2,64) 
MJIeKo* 0,57 0,54 
Milk' (0,38 - 0,88) 11 (0,30 - 0,96) 11 
jajna* 0,75 0,49 
Eggs' (0,46 - 1,22) (0,23 - 1,07) 
6p3a xpalla * 0,78 1,42 
Fast-food * (0,47 - 1,28) (0,74 - 2,72) 

*'IeCTO (3 IIaTlI Heg.) BD ogHOC Ha peTKO (HlIKoraW/IIOHeKoraw+1-2 IIaTlI Heg.) 
*Frequently (3 times per week) in relation to rarely (never/occasionally + 1-2 times per week) 
11 p<0.05 
1111 p<O.OI 
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Ta6ena 3: noep3aHoCT Ha ~eCTo KOHcyM~pafbe Ha pa3Jl~~Hf1 npexpaH6eHf1 npof13eoAf1 eo nOCJleA
Hf1Te 12 Mec. co Jlf1Mf1Tf1paH roeop OA wheezing, cyea HOKHa KawJlf14a f1 wheezing noep3aH co 
CPf13V1~ Kf1 Hanop 

Table 3: Association between consumption frequency of different food products in last 12 months and 
limited speach due to wheezing, dry night cough and exercise induced wheezing 

IIAPAMETAP rrMMMTMpaH rOBop CYBaHoKHa WHEEZING 
PARAMETER Limited speech KalllJIMl\a co CPM3MQKM Hanop 

OR (95%CI) Dry night cough Exercise induced 
OR (95%CI) WHEEZING 

OR (95%Cl) 
oBOlIIje* 0,47 0,86 0,86 
Fruit* (0,18 - 1,22) (0,64 - 1,16) (0,63 - 1,17) 
3ap3aBaT* 1,32 1,11 0,97 
Vegetables* (0,56 - 3,16) (0,88 - 1,41) (0,75 - 1,25) 
Meco* 1,54 0,95 0,93 
Meat* (0,61 - 3,89) (0,71 - 1,29) (0,68 - 1,28) 
MopKa xpaHa * 0,003 0,46 0,92 
Sea food* (0,00 - 2,1E+11) (0,21 - 0,99) ~ (0,46 - 1,82) 
MemYHKacTH rrpo,ll;. * 0,79 1,10 1,33 
Pulses* (0,24 - 2,57) (0,80 -1,52) (0,96 - 1,85) 
)l(HTapKH If JIe6* 0,58 0,63 0,68 
Cereals and bread * (0,20 - 1,65) (0,46 - 0,86) ~~ (0,48 - 0,96) ~ 
TeCTeHHHH* 2,57 1,55 1,15 
Pasta* (1,06 - 6,23) ~ (1,17 - 2,05)~~ (0,84 - 1,57) 
OPH3* 0,95 1,01 0,75 
Rice* (0,19 - 4,74) (0,63 - 1,60) (0,45 - 1,28) 
nYTep* 0,50 1,17 0,97 
Butter* (0,14 - 1,83) (0,88 - 1,55) (0,71 - 1,32) 
Maprapl-IH* 0,41 0,93 0,89 
Margarine' (0,13 -1,32) (0,71 - 1,22) (0,67 - 1,19) 
opeBH/JIeIIIHHIJ,H/6ageMH* 1,65 0,93 1,02 
Nuts* (0,57 - 4,75) (0,67 - 1,30) (0,71 - 1,46) 
KOMllHP* 1,48 0,98 1,25 
Potatoes* (0,66 - 3,34) (0,77 - 1,24) (0,97 - 1,61) 
MJIeKO* 0,69 0,88 0,79 
Milk' (0,29 - 1,59) (0,69 - 1,11) (0,61 - 1,02) 
jajl1a* 1,07 0,91 0,84 
Eggs* (0,40 - 2,89) (0,69 -1,20) (0,62 -1,13) 
6p3a xpaHa* 0,82 1.15 0,97 
Fast-food * (0,31 - 2,19) (0,87 - 1,52) (0,71 - 1,32) 

*QeCTO (3 naTM Hel\.) BO OI\HOC Ha peTKO (HMKoram/nOHeKoram+1-2 naTM Hel\.) 
*Frequently (3 times per week) in relation to rarely (never/occasionally + 1-2 times per week) 
~ p<O.05 . 
~~ p<O.OI 
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cyrepHpaaT nOBOJIeH e<jJeKT Ha qeCTOTo KOHCYMH
palbe pH6a Bp3 6eJIol1p06HaTa <jJYHKI1Hja, BaKOB 
e<jJeKT He e 110Ka)KaH Bp3 peclIIIpaTopHHTe CIIMII
TOMII, aCTMaTa 11 HaMaJIYBalbeTO Ha Hej311HaTa Te
)l(I!Ha IIO 110l1aBalbe Ha pll6HHO MaCJIO (2). Bo 011-
HOC Ha pH6aTa, ce CMeTa l1eKa Hej311HlloT IIpeBeH
TIIBeH e<jJeKT ce 110JI)K1I Ha npHcycTBOTO Ha OMera-
3 He3aCIITeHII MaCHH KIICeJIIIHH co nOMaJIO MeTa-
60JIII311palbe BO 6POHXO-KOHCTPIIKTIIBHII11 IIH<jJJIa
MaTopHII Mel1l1jaToplI BO OI1HOC Ha oMera-6 He3a
CHTeHIITe MaCHII KHCeJIllH1I (2). 

Forastiere 11 cop., Kaj rOJIeMa rpyIIa Ha 6-7 ro
I1I1IIIHH l1el1a ol1l1TaJIllja BO CKJIOII Ha IIpBaTa <jJa3a 
Ha ISAAC CTYI1HjaTa pe<jJepHpaaT CHfHlI<jJHKaHTeH 
IIpeBeHTHBeH e<jJeKT Ha oBorrrjeTo 60raTO co BHTa
MIIH C Bp3 nojaBaTa Ha wheezing BO nOCJIel1HH 12 
Mec., Te)KOK wheezing H HOKHa KaIIIJIlIl1a (7). 3a 
pa3JIHKa 011 OBHe aBTopH, BlIjra II cop. (8) He yTBP
I1HJIe ClIfHH<jJlIKaHTHa aCOI1HpaHOCT Ha oBornjeTo 
M 3ap3aBaTOT co aCTMaTa, IDTO e BO COrJIaCHOCT co 

HaIIIlITe pe3YJITaTlI. TlIe HaBel1YBaaT l1eKa e MO)K
Ha YJIOraTa Ha aHTlIOKClIl1aHTHlITe BlITaMIIHlI 011 
oBoIIIjeTo H 3ap3aBaTOT BO 3aBlICHOCT 011 B03paCTa, 
T.e. HHBHa IIOMaJIa YJIora Kaj l1el1aTa BO OI1HOC Ha 
B03paCHlITe, oc06eHO Ha B03paCHHTe KOH nYIIIaT. 
CMlIT II cop., naK, YKa)KynaaT l1eKa HeKOJIKY CTy
I1l1H l1eMoHCTpHpaJIe II03HTHBHa IIOBp3aHOCT Ha 
oBoIIIjeTo II 3ap3aBaTOT caMO co 6eJIol1p06HaTa 
<jJYHKI1Hja, HO He H co peCIIHpaTopHHTe ClIMIITOMH 
H aCTMaTa (2). HaMaJIeHOTO KOHCYMHpalbe Ha CBe
)KO OBOIIIje, 3ap3aBaT II I1Pyrll IIPOI1YKTlI KOHIIITO 
ce H3BOPH Ha aHTHOKCHl1aHClI, IIpel1 ce Ha BlITaMH
HOT U;, 6H MO)KeJIo l1a 110Bel1e 110 pel1YI1!!paHa <jJYHK
I1lIja Ha np!!pOI1HlITe pecnllpaTopHlI aHTHOKClIl1aHT
HlI 0116paH6eHH ClICTeMH, IIITO pe3yJITHpa co 3ro
JIeMeHa OCeTJIHBOCT Ha OKCHl1aHCH H lIH<jJJIaMal1ll
ja Ha I1l1IIIHlITe naTlIIIITa (9, 10). BHTaMHHoT U; e 
maBeH aHTHOKCHl1aHT Ha IIOBpIIIlIHaTa Ha I1HIIIHH
Te naTlIIIITa Ha 6eJIHTe I1p060BH H ro npeBeHHpa 
l1ejCTBOTO Ha eHI10reHHTe OKClIl1aHCH II ef30reHH
Te aep03aral1YBaqH (11). OTCYCTBOTO Ha CHfHlI<jJlI
KaHTHa IIOBp3aHOCT Mefy 'leCTOTO KOHCYMllpalbe 
Ha oBoIIIje II 3ap3aBaT CO aCTMaTa H Hej3l1HlITe 
ClIMIITOMII Kaj HaIIIlITe HcnllTaHlIl1H MO)Ke6l1 ce 
110JI)KlI Ha <jJaKTOT l1eKa 80,9% Ol1l1CIIHTaHlIl1HTe 
KOHcYMlIpaJIe oBoIIIje T.e. l1eKa caMO MaJI 6poj Ha 
lIcnllTaHHl1l1 peTKO KOHCYMlIpaJIe oBoIIIje. CJIH'leH 
HaOl1l1 06jaCHyBalbe ce pe<jJepllpaHlI 011 Troisi II cop. 
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to 01-3 unsaturated fatty acids; they are metabolized 
into less broncho-constricting and inJlammatory 
mediators than 01-6 unsaturated fatty acids (2). 

Forastiere et al. in the ISAAC study phase I 
from Italy showed preventive effect of vitamin C 
rich fruit intake on wheezing in the last 12 months, 
severe wheezing and night cough in children aged 
6-7 years (7). Contrary to these authors, Wijaga et 
al. (8) did not find significant association of fruit 
and vegetable intake and asthma that is agreement 
with our results. The possible role of antioxidant 
vitamins from the fruit and vegetable depends on 
the age, having smaller role in children compared 
to adults, especially smokers. Smit et al. showed 
beneficial association between fruit and vegetable 
intake and lung function but no association with 
respiratory symptoms and asthma (2). Decreased 
consumption of fresh fruit, vegetable and other 
products rich in antioxidants, first of all in vitamin 
C, can reduce function of natural respiratory anti
oxidants defensive mechanisms, that result in in
creased susceptibility towards oxidants and inflam
mation of respiratory tract (9,10). Vitamin C is 
main antioxidant on the surface of the respiratory 
tract and prevents the action of endogenous oxi
dants and exogenous air pollutants (I I). In our 
study group we fOlmd no significant association 
of frequent consumption offruit with asthma and 
asthma symptoms. It could be a result of the fact 
that 80.9% of our children consume a fruit, while 
a small number of them rarely consumed fruit. 
Troisi et al. made similar findings and explana
tions in their ID-year study in female adults (4). 

Preventive role of milk on the majority of the 
asthma symptoms and butter consumption on 
wheezing attacks, were unexpected findings. The 
increased risk of wheezing in the last 12 months 
during frequent intake of pulses was also an unex
pected finding. Other authors also report on the 
preventive effect ofthe milk and dietary products. 
Woods et aI, found preventive effect of meat, milk 
and butter consumption and risk effect of soy con
sumption on asthma appearance in adults. One pos
sible explanation could be the modification of nu
trition in children after asthma is diagnosed: for 
example consuming soy milk instead of cow's (12). 
The preventive effect of milk, butter and brown 
bread on asthma and wheezing by Wijga (8) as a 
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BO HMBHaTa l1eceTrOI1MIIIHa CTYI1Mja Kaj )l(eHcKM 
B03paCHM McrrMTaHMI1M (4). 

HeOqeKYBaH 6eIIIe YTBpl1eHMOT rrpeBeHTMBeH 
e<jJeKT Ha MJIeKOTO Bp3 rroBeKeTo CMMrrTOMM Ha 
aCTMa, rrpeBeHTMBHMOT e<jJeKT Ha rrYTepOT Bp3 rro
CToelbeTO Ha Harral1M Ha wheezing M 3rOJIeMYBalbe
TO Ha PM3MKOT 011 wheezing BO rrOCJIel1HMTe 12 Me
cel1M rrpM qeCTO KOHCYMMpalbe Ha MeIIIYHKaCTM pac
TeHMja. TIpeBeHTMBeH e<jJeKT Ha MJIeKOTO M HeKOM 
MJIeqHM rrpOI1YKTM e pe<jJepMpali M 0I1I1Pym aBTO
pM. Woods M cop. YTBPI1MJIe rrpeBeHTMBeH e<jJeKT Ha 
MeCOTO, MJIeKOTO M rrYTepOT M rrpOMOBMpaqKM 
e<jJeKT Ha cojaTa Bp3 nojaBaTa Ha aCTMa Kaj MJIal1M 
JmqHOCTM. ABTopMTe OBoj HeO'IeKYBaH HaOI1 ro 06-
jacHYBaaT co MO)I(HOCTa 3a MOI1M<jJMKaI1Mja Ha MC
xpaHaTa Kaj McnMTaHMI1MTe rro nOCTaBYBalbeTO Ha 
I1Mjam03aTa Ha aCTMa, KaKO Ha rrpMMep 3aMeHa Ha 
KpaBjo MJIeKO co MJIeKO 011 coja (12). TIpeBeHTM
BeH e<jJeKT Ha MJIeKOTO, rrYTepOT M I1PHMOT JIe6 Bp3 
aCTMa M wheezing BO rrOCJIel1HMTe 12 MeCel1M pe<jJe
pMpa BMjra M cop. BO CKJIOrr Ha rrpocrreKTMBHaTa 
CTYI1Mja TIllAMA Kaj l1el1a Ha B03pacT 011 3 rOI1M
HM (8). CJIMqHM pe3YJITaTM rrpMKa)l(YBa M XMja3H 
Kaj l1el1a Ha B03pacT 011 6 110 12 rOI1MHM (3), Van 
Ehrenstein Kaj l1el1a 011 5 110 7 rOI1MHH (13) M EapHc 
BO ALEX-cTYI1MjaTa Kaj l1el1a Ha B03pacT 011 3-13 
rOI1MHH (14). KaKO MO)I(HO 06jacHYBalbe 3a OBOj Ha-
011, BMjra M cop. ro HaBel1YBaaT 3raJIeMeHOTO BHe
CYBalbe Ha 3aCMTeHM MaCTH co rrYTepOT Ha CMeTKa 
Ha He3aCHTeHM MaCTM (3a KOM ce CMeTa l1eKa ro 3ra

JIeMYBaaT PM3MKOT 3a aJIepmCKH 60JIeCTM) M Ha aH
THOKCMl1aHTHMTe KOMrrOHeHTM Ha l1eJIMTe 3pHa 011 
I1PHMOT JIe6. Bo HaIIIaTa CTYI1Mja 6eIIIe YTBPl1eHO 
l1eKa qeCTOTO KOHCYMMpalbe Ha TeCTeHHHM CMrHM
<jJHKaHTHO ro 3rOJIeMYBa PM3MKOT 3a Te)l(OK Harral1 
Ha wheezing co JIMMMTMpaH roBOp M 3a eyBa HOKHa 
KaIIIJIMl1a, IIITO 6M MO)l(eJIO l1a ce 06jacHM co BJIMja
HMeTO Ha MeXaHMqKH <jJaKTopM rrpM HaTxpaHeTO
CTa M I1PyrM MO)I(HM MexaHM3MM Bp3aHM co 3rOJIe
MeH MHl1eKc Ha TeJIecHa Maca KaKO rrOCJIel1Ml1a Ha 
qeCTOTO KOHCYMHpalbe Ha TeCTeHMHM (15). 

MakeAOH(ko(n"(aH"e3aMeA"~"Ha2005; 51 (1-2); 1-154 

part of PIAMA cohort study in children aged 3 
years was shown. Similar results were shown by 
Hijazi in children aged 6 to !2 years (3), Von 
Ehrenstein in children aged 5 to 7 years (13) and 
Bames in the ALEX study in children at age of 6-
13 years (9). Woods showed that intake of milk 
and green vegetables decreased the risk of atopy 
and wheezing (14) Wijga hypothesized that this 
finding may be very likely a result of increased 
intake of saturated fats including butter and lower 
proportion of unsaturated fat that increase the risk 
for allergic diseases. The association could also 
be related to antioxidant components of whole 
grains of brown bread. In our study the increased 
risk for severe attacks of wheezing with limited 
speech and dry night cough was found to be asso
ciated with frequent consumption of pasta. This 
association could be' explained by the mechanical 
factors of overweight and other possible mecha
nisms with increased BM! as a result of frequent 
pasta intake (15). 
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3aKJIY'IOK 

YTBPAeHllTe pe3YJITaTI-! BO OBaa CTYAl!ja 3a BJIl!ja
Hl!eTO Ha THIIOT Ha I!CXpaHaTa Bp3 CI!MIITOMI!Te Ha 

acTMa ce BO cornaCHOCT co 6pOjHI! npeTxoAHo pe
<jlepl!paHI! CTYAI!I!. MetyTOa, II03HaTo e AeKa I!C
xpaHaTa e Bp3aHa H co Apym aCIIeKTI! Ha Ha'lHHOT 
Ha )KMBeelhe. MO)!(HO e IIpeBeHTI!BHI!,?T e<jleKT Ha 

HeKOI! IIpexpaH6eHI! IIpoAyKTI! Aa ce AOJI)KM Ha He
lIAeHTI!<jll!l1l!paH acneKT Ha 3ApaBI!OT Ha'lI!H Ha)KM

Beelhe. 
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