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Karepuua b. Craspuk e BAMJAHHUE HA MCXPAHATA BP3 ACTMATA BO AETCKA BO3PACT

H3papox

Bosen: [lneTeTckaTa XANOTESA IPETIOCTABY-
B2 JleKa HCXpaHaTa ¢o IpexpaHOeHd IPONYKTH Off
pacTRTENHO HOTEKIO JIejCTRYBA IPEBEHTHBHO BP3
acTMaTa U ajepryjara.

e umarepujan: Llenra na osaa cTynuja Ge-
IHe ]2 Ce AHAJMINPA BIMjaHHETO Ha KOHCYMUpa-
BETO PA3INYHU IpeXpaHOeHn IPORYKTH BP3 Ipe-
BaJleHITHjaTa Ha caMopedhepHpaHa acTMa U Hej3U-
HATE cMOTOMH Kaj 3026 nena Ha Bospacr op 13/14
roquuy off Cxonje, BO CKIION Ha TpeTaTta (aza Ha
HuTepHanHOHaAHATa CTYIHja 33 ACTMA ¥ aNepruy
BO JeTCTBOTO. 33 CTATHCTHYKE aHAJH3d Ha OJa-
TOLMTE KOPUCTESH € BKPCTEH OTHOC BO OMHAPHA JIO-
THCTHYEA perpechja.

Pesyirrari: YTBpjcHO € [EKa YECTOTO KOHCYMH-
patbe Ha MIIEKO 3HAUHTEIHO I'0 HAMadyBa PH3HKOT Of
nojasa Ha wheezing xora 6o {OR=0.78 95%CI 0.62-
0.98, p=0.034), wheezing Bo mocneguure 12 Mec.
(OR=0.65 0.48-0.89, p=0.0004), nocToc ke Ha HATIAK HA
wheezing Bo nogremumTe 12 Mec. (OR=0.57 0.38-0.88,
p=0.01) 1 HOKHO 6yjiewe nopanyu TexoK wheezing
(OR=0.54 0.30-0.96, p=0.035). Uecro KOHCYMUpaKHEe HA
>KUTAPKH 3HAYUTEITHO IO HAMaJIyBa PU3HKOT 32 whee-
zing Kora Gusmo (OR=0.62 0.46-0.84, p=0.002), wheezing
o nocnepuute 12 Mec. (OR=0.56 0.38-0.82, p=0.003),
wheezing IPOBOIMpPaH 0f hHUBHUKH HAIOP BO OCIE]-
Hire 12 mec. (OR=0.68 0.48-0.96, p=0.027) u cyBa HOK-
Ha kainmnmana (OR=0.63 0.46-0.86, p=0.003), a MopckaTe
ILIOJIOBY 'O HAMAITYRaaT PHINKOT Off CyBa HOKHA Karll-
- mmaua (OR=0.46 0.21-0.99, p=0.046). Hacnpord Toa, Ye-
CTOTO KOHCYMApPAFhe Ha METIIYHKACTH pacTeHHja Oelile
MOBP3aHO CO 3rONEMYBaEhe HA PU3MKOT 34 1I0jaBa Ha
wheezing Bo mocnequeTte 12 Mec. (OR=1.62 1.09-2.41,
p=0.016), a Ha TECTCHMIY €O 3TOICMYBAE-E Ha PH3UKOT
3a IMMUTEpaH POBOP Mopann wheezing (OR=2.57 1.06-
6.23, p=0.037) 1 cyBa HoKHa kanmia (OR=1.55 1.17-
2.05,p=0.002). He e yrBpneHa 3HauajHa IOBP3AHOCT Me-
'y HCIIMTYRaHUTE NpeXpaHOEHN NPOIYKTH CO acTMa
Kora OUIo BO KABOTOT.

3aknynox: HammTe pesynTaTd ja NOTBpPAyBa-
aT IUeTeTCKaTa XUNOTe3a, OTHOCHO NPEeBeHTUBHO-
TO JIEjCTBO Ha KOHCYMUpAhe Ha XKUTapKH BP3 CUMI-
TOMUTE Ha acT™a. [IpeBeHTHBHOTO [IejCTRO Ha M-
KOTO Bp3 CUMIITOMUTE Ha acTMa BepojaTHO ce 0T
KH Ha MoHghUAINPAHA UCXPAHA, 8 IPOMOBHPAYKO-
TO [1€JCTBO Ha TECTCHHHUTE I MEITYHKACTHTE pac-
TEH}]a Ha NOCTENMYHATA 3TONEMEHA TEXUHA.

Abstract

Introduction: 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 13/14 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 063 95%CI 0.48-0.82,
p=0.0004); wheezing ower 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=0.01)
and night wake up (OR 0.54 95%CI 0.30-0.96,
p=0.035). “Three or more times a week” intake of
cercals 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%CI0.48-0.96, 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
determined.

Conclusion: Our results support the diet
hypothesis, about the protective effect of cereal
consumption on asthma symptoms. Protective eftect
of milk consumption on asthma symptoms is
prabably due to modified nutrition, while promoted
effect of pasta and pulses intake is due to increased
weight.
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Knayunu 300poBH: acT™a, HCXpaHa, ela

Bogen

3rojieMyBameTO Ha NpeBaieHUMjaTa Ha acT-
MaTa U anepruckure 3a0onyBaiba Kaj JelaTa Bo
CBETCKH pa3MepH MpeTcTaByBa CepHO3eH ApoBIeM.
Crynuute Ha Elwood P, Smit HA, Hijazi N, Troisi RJ
VKaXKyBaaT [iekKa Toa € I0Bp3aHo CO ,3anafHioT
HauuH Ha xuBeeke (1,2, 3, 4). lueTeTckaTa Xuno-
Te3a IPETNOCTaBYBa eka HCXpaHaTa co IpexpaM-
OeHH HPONYKTH Off PACTHTENHO ITOTEKNO HEJCTRY-
Ba IIPEeBEHTHBHO BP3 acTMaTa M aJieprujaTa 3a pas-
JIKA Of ,,3aMafHIOT THII HA HCXpaHa, KOj € TIo3H-
THBHO HOBp3aH co oBue Honectu (1). Kako nexpa-
Ha co NpexpaHieHy IPOAYKTH Off PACTHTENHO [I0-
TEKJIO Cc CMETa KOHCYMEpale Ha OBOLIJE, 3ap3a-
BaT, MCIIYHKACTH pacTeHuja, puba, JKUTapKH, Tec-
TEHHHH, OPH3, KOMIHP, OPEBH, JEIHUIK A1H Oa-
IeMH TPH WIH NMOBEKe NaTH HEE/IHO M KOHCYMHE-
pame Ha Meco, MIIeKo, TIyTep, jajua u 6p3a xpasa
caMo NIOHekorain | 1-2 naTu Hefie/THo.

Llesra Ha TpyfoT Oele la ce aHATH3APA
BJIMjaHHUETO HA KOHCYMUPAILETO Ha Ope/IcH#E Npe-
xpaHOeHH MPOLYKTH Bp3 3aCTAIEHOCTA Ha CaMope-
theprpaHaTa acTMa M Hej3MHHTE CHMNTOMH Kaj
HIKOMICKY fiela.

Marepujan u MeToga

JueTterckaTa xHnOTe3a € TecTHpaHa Kaj 3026
fAena Ha BospacT o) 13/14 roguuu oxf 17 ocHoBRA
yurnmnTa go Cronje, n36paHu xo cmyyaed u3bop,
Bo nepHopoT Ha 2001/2002 roguna, Kako gel of Tpe-
Tata (haza Ha VIHTepHALAOHATIHATA CTY/IH]a 38 aCT-
Ma U ajepray Bo geTctBoro (ISAAC dhasa 3). Be-
e koprcTed cTaygapnusnpan ISAAC npairanank
Ha MaKeJOHCKH jasHK 3a caMopedepupaly noga-
TOUM 3a aCTMaTa ¥ Hej3uHATe cuMOToME. Co or-
ne] Ha JOOHEHATe HUCKH NPCBANEHIMM 38 HEKOH
CHMIITOMH Ha aCTMa, ¢O LIeT Ja ¢e u3Gernat MaIu
TPYIH BO CTATHCTHYKATA AHAIH3A U CTATHCTHYKH
fuac, KaTeropHATe BO TMpalllalhaTa co HoBeke off
/IBe KaTeropuu Oea afeKBaTHO 'pYIEpPaHH BO 2 Ka-
Teropii. Wheezing Kora 6uilo e letbrHHpaH Kako
IIO3UTHBEH OFOBOP Ha MpalllalkeTo ,Jald Kora
GO CH HMAT TEIIKO THINCHE H/MITH CBHPEHE BO
rpaguTe?”, wheezing Bo nocaeguute 12 Mecely e

Key words: asthma, nutrition, children,

Introduction

The risc of asthma and allergic diseases
prevalence among children is a worldwide
problem. Studies of Elwood P, Smit HA, Hijazi N,
Troisi RJ have confirmed asthma association with
“western lifestyle” (1, 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. (1), 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 13/14 years from 17 randomly se-
lected primary schools in Skopje area, Republic
of Macedonia during the period of 2001/2002 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 ¢czema 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 Iast 12 months was defined
as positive answer to: Have you had wheezing or

26
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fehUHUPAH KaKO MO3HTHBEH OITOBOP Ha [Ipallia-
BETO ,JJadH CH MMaJ TEUIKO JHIIehe U/UITH CBUpE-
e BO pajiiTe BO NocHeHuTe 12 Mecera?”, acTMa
Kora OHNI0 KaKO TO3ATHBEH OAroBop Ha Npaiaibe-
TO ,,jalli Kora 6o cu uMat acrMa?”, 3a npolies-
Ka Ha caMopedeprpaHuTe CAMITOMY Ha aCTMa 3a
TEMUTAPaH FOBOp Hopajid TexoK wheezing Bo 10c-
nemHETe 12 Mecenu, wheezing TOBp3al co (pu3HY-
KH HallOp H CyBa HOKHa KallIHLA BO NOCIEHUTE
12 Mec. Gea KopucreHd HOTBPJHHTE OTOBODH Ha
Tye Mpalliaika, foAcKa BO OJHOC Ha HamaJuTe Ha
wheezing 1 H0KHOTO Gyfiehe nopafl TeXO0K whee-
Zing XaKo NOTBpAeH OAroBop Oellle KOPHCTEH Of-
FOBOPOT 34 MOCTOEH:E Ha NI0BeKe Of eeH Hamaf,
T.€. IOPEMETEH COH HAjMANKY eHa HOK HENEeNHO
Bo nocneaHuTe 12 Mec.

HexparaTa co npexpanbens nponssofu be-
ILe €BANYHPABa NpeKy ONTOBOPUTE Ha Mpanlama-
T4 BO ¢KOMOLIKHOT NpAMANHyUK 32 (hpeKBEHIN]a-
Ta Ha KOBCYMHpaIbeTO Pasguyly NpexpaHOerH
TNpofyKTH Bo Nocnepuute 12 Mec. off kUBOTOT (Me-
co, MOpCKa Xpaga u puda, oBolje, 3ap3aBaT, Me-
IYHKACTH PACT¢HUja, XUTAPKE, TECTCHHHHY, OPH3,
yTep, MaprapyH, OpeBH WIH JICHIHUIM Wiu bafe-
MU, KOMIAP, MIIEKO, jajlia, Op3a xpaHa co xaMOyp-
Tepd WK IMHa). BHecyBameTo Ha IpexpanbeHuTe
Npou3BOIH Oellle KiacRAIAPaHo KaKo PeTKO (HH-
KoFall WIH MoHexorall, 1-2 naTH HeMenHo) | Je-
cTo (3 WM noBeke MATH HENETHO) KOHCYMApPAKhe
Ha ofipefieH NpexpaHOeH BPOU3BOY. -

Beme nenurysana acouujanyjaTa nomefly
BHECYBaETO Ha MpeXpaHOCHUTE MPOM3BONHK €O
acTMaTa ¥ Hej3uuute cumnTomu. [logaronure 6ea
KOJMPAHY H CTETIEHOT Ha aCOLUMPAHOCT HCHUTYBAH
co BkpereH ofoc (OR 95%Cl) npecmeran ¢o 6u-
HapHa JIOTHCTHUKA PEerpecHja BO CTaTHCTHYKATA
nporpama SPSS 11.0 for Windows.

Bpensocra Ha p<0.05 Geme cMeTana 3a cHr-
HH(PUKAHTHA NPH CTATHCTHUKATA AHANM3A Ha pe-
3YNTATHTE.

Pesynrata

Kaj menuTyBaHaTa Ipylla Ha HMIKOACKE Jlella
YTBpJieHa € NpeBajleHIHja Ha camopedepupasa
acTMa Kora 0HIo Bo xkuBoTOT 0 1,7%, Ha whee-
zing Bo nocnenHuTe 12 Mec. op xuBoToT of 8,8%,
Ha wheezing Kora 6uno off 18,4%. Kaj 8,7% op ne-
IlaTa ce perUCTPHPAHK HanaH Ha wheezing Bo Ioc-

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, scafood
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 12 W attacks
were registered; night awakening due to W was
present in 2.9% of children. Limited speech due to

MakeaoHcko cnvcaHue 3a meanuuHa 2005; 51 (1-2): 1-154
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nefuuTe 12 Mec., a HOKHO Oyaeme nopagu whee-
zing BO nocnefHATe 12 Mec. € perHcTpHpaHo Kaj
2,9% on ncnuTaHUyETE. JTUMUTHPAH MOBOp Opa-
¥ TeXOK wheezing Bo ocaeanure 12 Mec. € pera-
cTprpak Kaj 1,2%, cyBa HOKHa Kaluuia Kaj 16,5%
i wheezing moBp3aH co $hU3KMIKH Hanop Kaj 14.2%
Ofi HCMTaHAIuTE (5).

Ha Ta6ena 1 e gagcna MoBp3aHOCT2 HA Ue-
CTOTO KOHCYMUpalbe HAa Pa3MyHH NpexpaHGeHu
NPOR3BOAM BO NocnenuuTe 12 Mec. i caMopedepr-
pana acT™a kora 6uno, wheezing kora 6110 u whe-
ezing 8o nocaeanute 12 Meceun. Ha Tabena 2 e fa-
JleHa NOBP3@HOCTA Ha YECTOTO KOHCYMHpake Ha
pa3saH4HN npexpaHOeHH MPOU3ROIHM BO NOCHEIHH-
Te 12 Mec. co nocToemeTo Ha Hanaau Ha wheezing
1 HOKHOTO Oyleme Npeiu3BHKaHO off wheezing, a
na Tabena 3 nosp3anocTa co camopedepupat Jii-
MUTHpAH roBop off wheezing, CyBa HOKHA KauuTiia
1 wheezing 1OBp3aH co (PH3MYKH HANOP BO OCHE]-
HETe 12 Mecelly.

Muckycuja

Hekon nipexpanfenn RpoIyKTH Off MCXpaHa-

Ta Off HEOflaMHa c& CYrepHpaHH KaKo OTeHIHjan-
HA (paKTOPH Ha PU3HK, AOCKa JPYTH KaKO NpeBeH-
THBHH (DaKTOPH 33 acTMaTa, MefyToa A0Ka3HTe 3a
T0a 3acera ce KoH(pUKTHE. Kaj HammTe menwuta-
HAHM YTBPACHO ¢ CUTHU(PUKAHTHO [PEBEHTHBHO
JIEjCTBO Ha YECTOTO KOHCYMUPAH:E XKHTAPKH H e
Bp3 wheezing xora 6uno Bo KHBOTOT, wheezing Bo
nocaepHuTe 12 Mec., wheezing acolMpas co (pH3HY-
KH Hallop ¥ ¢yBa HOKHA KallIAIa BO OTCYCTBO Ha
BenonpobHa MH(pEKLR]A; IPEBEHTHBHO NIEjCTBO Ha
OpH3 BP3 HOCTOCHE Hanay Ha wheezing 1 peBeH-
THBHO J€jCTBO Ha MOpCcKa XpaHa BpP3 CYRaTa HOKHA
xanumna. OBoj Haoll, HaKo MOCTOJaH CAMO BO OfI-
HOC Ha NIPEBEHTHRHHOT e(DeKT Ha XKUTAPKUTE, € BO
COIIACHOCT €O NOCTY/AATUTE HA AHETETCKATA XHIIO-
te3a. Ellwood noxaxa fAeka decraTa KOHCYMAIja
Ha XHUTAPULH, OPH3 U 3€NCHIYK 'O HAMAJyBa PH-
3MK off wheezing Kaj gena Ha Bospact off 13-14 ro-
manm (1).

Antova i cop. Bo rojleMa cryfHja Ha Jiella co
BO3pact of 7-11 roguuy, UcTo Taka, yTBPARIE He-
raTuBHa acolparocT Mel'y pubara U KalllnaLaTa,
a He YTBpPIWIEC CUTBU(PHKAHTHA MOBP3aHOCT Mefy
OBOIIJETO H 3ap3aBaTOT CO wheezing Bo NOCICHA-
e 12 Mec. (6). Joneka noseke cryjiuy Kaj BO3pacHu

severe W was found in 1.2%, 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
months 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 asthma, 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 (1). Elwood showed that frequent
consumption of cereals, rice, starch and vegetable
decrease the risk of wheezing in children at age of
13-14 years (1)

Antova et al. in their extensive study on
children aged 7 to 11 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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TaGena 1: MoBp3aHOCT HA 4eCTO KOHCYMUpPatbe Ha pasnuu4Hi npexparfeHn nponssoim Bo
nocrnegHiTe 12 mec. ¥ acTma kora 6uno, wheezing kora 6wne 1 wheezing Bo nocnefHnTe
12 Mec. : _ ' .
Table 1: Association between consumption frequency of different food products in [ast 12
months and astma ever, wheezing ever and wheezing in last 12 months

IIAPAMETAP AcrMa kora ouio WHEEZING Bo WHEEZING xora
noctennu 12 mec. outo
PARAMETER Asthma ever WHEEZING in last WHEEZING ever
12 months

OR (93%CI) OR (95%ChH OR (93%C1)
OROMLjE* 0.81 0.82 0.83
Fruit* (0.35 - 1.84) (0.56 - 1.19) {0.63 - 109
sapsapar® 0.71 0.834 (.82
Vegelables® (0,36 -1.41) (0.62 - 1.15) (0,66 ~ 1.03)
Meco* 0.45 0.72 .95
Meat* (0.15-1.31H (0,48 - 1.1H) (0.72-1.27)
MOPKd XpaHa * 0.002 0.65 0.61
Sca food™ {0.000 -3 1E+11) (©.25-1.70) 0.31-1.19)
Melllyuapu™ 1.44 Le2 £.34
Pulscs* (0.59 - 3.44) (1.09-2409 (0.99-181)
Hepeann i Jeh® 0.97 0.36 0.62
Cereals and bread™ (0.37 - 2.57) (0.38 - (.82) 9 (0.46 - 0.83 )%
Tecrenunu® 0.55 1.39 1.24
Pasla*® {0.20 - 1 48) (0.96 - 2.00) (0.94 - 1.64)
opus® 1.39 0.63 t.o2
Rice* (0.38 -5.07) (0.32 - 1.25) (.65 - 1.539)
uyrep*® 0.53 _ 0.76 0.84
Buiter* (0.19 - 1.48) 0.51-1.13) (064 - 1.12)
Maprapua® 0.99 1.09 .11
Margarine* (0.43-2.27) (0.76 - 1.506) (0.86 - 1.4:)
;g::ﬁfl‘f”““m“" 1.60 0.86 1.23
Nuts* (0.60-3.91) (0.34 - 1.37) (G.8Y - 1.08)
KOMHUp™ 1.86 1.22 0.97
Potatoes™ (0,95 -3.67) (0,89 - 1.66) {0.77 - 1.22)
MileKO™* 0.83 0.65 0.63
Mill* (0.41-1.65) (0.48 - 0.89) 34 (0.48 - 0.82) 19
Jajua* 0.72 0.88 0.81
Egps* (0,29 -1.73) (0.60 - 1.28) (0.62 - 1.07)
Op3a xpaa*® 1.32 0.89 1.07

(0.60 - 2 88) (0.61 - 1.31) (0.82 - L.41)

Fast-food *

*qyecTo (23 HaTH He/l.) RO OJHOC Ha PETKO (HHKofam/u(JHeKoraIuﬂ-Z uaTH HeJ.)
* Frequently (>3 times per week) in relation to rarely (never/occasionally +1-2 times per week)

9 p<0.03
99 p<0.01
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Tabena 2: MNoBP3aHOCT HA YECTO KOHCYMUPaHE Ha PasMMYHY NpexpaHbteHi Npovw3BoaM Bo nocren-
HWTe 12 Mec. 1 Hanaax Ha wheezing U HokHG Byfere of wheezing Bo nocneAmunTe 12 mec,
Table 2: Association between consumption frequency of different food preducts in last 12 months and

wheezing attacks and night awakening due to wheezing in last 12 months

Hoxkuo bygeme

ITAPAMETAP WHEEZING Hagagu
PARAMETER WHEEZING attacks Night awake
OR {95%CI) OR (95%CI)

oBoiLje* - 0,75 1,64
Fruit* (0,45-1,25) (0,77 - 3,49)
3ap3aBart® 1,07 0,77
Vegetables* (0,69 -1,65) (042 - 1,41)
Meco* 0,79 1,05
Meat* (0,45 -1,39) (0,49 -223)
MOpKa XpaHa * 0,55 0,61
Sea food* (0,18 -1,73) {0,12-3,04)
MeILTYHKacTH apopf.* 1,711 1,89
Pulses* {0,97 -3,03) {0,90-395)
XETAPKH B n1eb* 0,98 1,78
Cereals and bread* (0,58 - 1,65) (0,79 - 3,96)
Tecrenunn* 1,28 0,93
Pasta* (0,77 -2,12) (0,47 -1,87)
OpH3* (0,38 0,30
Rice* (0,17-0.871 9 (0,08 - 1,18)
nyrep* 0,59 1,

| Butter* (0,34 -0,99) 9 {0,48 - 2,12)
Maprapuu* 1,14 0,71
Margarine* {069 - 1,86) (0,35 -1,46)
opeBu/nelnHuM dDageMu® 0,76 2,00
Nuts* (0,41 -1,41) (0,91 - 442)
KoMmup* 1,08 1,52
Potatoes* (0,71 -1,63) (0,87 - 2,64)
MIEKO* 0,57 0,54
Milk* {0,38-0,88) 9 (0.30-0,96) 1
jajua*® 0,75 0,49

| Eggs* (0,46 -122) (0,23-1,07)
Op3a xpaHa* 0,78 1,42
Fast-food * (0,47 -1,28) (0,74 -2,72)

*yecTo (3 HaTH Hell.) BO OHOC Ha peTKo (HHKOTaurIIoHeKorami+1-2 naTe Hep,. )
*Frequently (3 times per week) in relation to rarely (never/occagionally +1-2 times per week)

1 p<0.05
19 p<0.01
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Tabena 3: MoepaaHOCT Ha YECTO KOHCYMUPaHe Ha pasnuyHK NpexpaHbenn npoussoan Bo nocned-
HWTe 12 Mec. co NUMUTKMPaH OB of wheezing, cyea HOKHa Kawmua 1 wheezing nospaan co
DUIUYKKM Harop

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

ITAPAMETAP JlumMuTHpaH FOBOP Cysa HOKHa WHEEZING
PARAMETER Limited speech KalllTHua co (hU3HUIKH HAILOD
OR (95%CI) Dry night cough Exercise induced
OR (95%CI) WHEEZING
OR (95%CT)
oBoije¥ 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)
MOPpKa xpaHa * 0,003 0,46 0,92
Sea food* (0,00 - 2,1E+11) (0,21 -0,99) ¥ (0,46 - 1,82)
MeLUyHKaCTH mpof. * 0,79 1,10 1,33
Pulses* (0,24-2.57) (0,80 -1,52) (0,96 - 1,85)
KuTapky u neb* 0,58 0,63 0,68
Cereals and bread* (0,20 - 1,65) (0,46 - 0,36 19 {0,48 - 0,96)
TecreHuHu*® 2,57 1,55 1,15
Pasta* (1,06 -6,23) 1 (1,17 - 2,05)19 (0,84 -1,57)
opus* 0,95 1,01 0,75
Rice* (0,19 -4,74) (0,63 - 1.60) (0,45 -1,28)
nyrep* ¢,50 1,17 0,97 -
Butter* (0,14 -1,83) (0,88 - 1,55) (0,71 - 1,32)
Maprapun* 0,41 0,93 0,89
Margarine* (0,13 - 1,32) (0,71 -1,22) (0,67 -1,19)
opeBA/IemMHunIM/bafeMi* 1,65 0,93 1,02
Nuts* (0,57 - 4,75) (0,67 - 1,30) (0,71 - 1,46)
KoMmnup* 1,48 0,98 1,25
Potatoes* (0,66 - 3,34) (0,77 - 1,24) (0,97 - 1,61)
MIEeKO* 0,69 0,88 0,79
Milk* (0,29 -1,59) {0,69-1,11) (0,61 -1,02)
jajoa* 1,07 0,91 0,84
Epgs* (0,40 - 2,89) (0,69 - 1,20) (0,62 -1,13)
Op3a xpana* 0,82 1.15 0,97
Fast-food * (0,31-2,19) (0,87 - 1,52) (0,71 - 1,32)

*uecTo (3 maTH Hefll.) BO OOHOC Ha peTko (HuKoraw/nonekoramn+1-2 matu Heq.)

*Frequently (3 times per week) in relation to rarely (never/occasionally +1-2 times per week)

1 p<0.05
19 p<0.01
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cyrepHpaaT MoBoJeH epeKT Ha YeCTOTO KOHCYMH-
pame puba Bp3 OenofpobHaTa QyHKUMja, BAKOB
eheKT HE € JoKaxkaH BP3 PeCHUPATOPHHETE CHMII-
TOMH, 2CTMATA H HAMAIYBRERETO Ha HEj3UHATA Te-
JKHHa 110 JofaBaibe Ha puduno Macio (2). Bo opn-
HOC Ha pubara, ce cMeTa IeKa HeJ3UHHOT [PEBCH-
THBEH e(DEXT ce IOJIKH Ha [IPHCYCTBOTO Ha OMeTa-
3 Be3acuTeHM MACHH KHCeJHHY CO HOMAJIo METa-
Donusupame 80 OPOHX0O-KOHCTPHKTUBHHE K UH(1a-
MaTOPHH MeJH]JaTOpU BO OQHOC Ha oMera-6 Hesa-
CHTCHUTE MacHH Kaceluny {2).

Forastiere # cop., Kaj rosieMa rpyma Ha 6-7 ro-
maIIed fenta off Mraiija o cKNoI Ha npBaTa (hasa
Ha ISAAC cryamjaTa pedpepipaaT cUrHHHKAHTCH
IpEBEHTHBEH eeKT Ha 0BOLLjeTO GoraTo co BHTa-
MEH C Bp3 nojagata Ha wheezing Bo nocnepgHy 12
Mec., TeXO0K wheezing H HOKHa Kanumua (7). 3a
pasimKa off oBHe apTopH, BHjra u cop. (8) He yTBp-
Ialle CHTHH(PUKAHTHA acCOLMPAHOCT Ha OBOMIJETO
H 33p3aBATOT CO aCTMaTa, INTO ¢ BO COMIACHOCT CO
palmTe pesynraTd. THe HaBeyBaaT leKa € MOX-
Ha yJloraTa Ha aHTHOKCHJAHTHHUTE BHTAMMHH Off
OBOIIIJETO 1 3ap3aBaTOT BO 3aBHCHOCT O BO3PACTa,
T.€. HUBHA MTOMAJIa YJIora Kaj fiellaTa BO OJJHOC Ha
BO3DACHUTE, 0COOERC HAa BO3PACHUTE KOM IIYLIAT.
CwMHT # cop., IaK, YKaXyBaaT [eKa HeKONKY CTy-
A eMOHCTpHUpane MO3UTUBHA NMOBP3aHOCT Ha
OBOLUJeTO U 3ap3aBaToT caMo co Oenonpobuara
(hYHKHIM]A, HO HE U CO PECHMpaTOPHUTE CHMITOMMU
n acrmara (2). HamaleHOTO KOHCYMUpalbe Ha CBe-
KO OBOLje, 3ap3aBaT ¥ OPYrH HPOAYKTH KOHIITO
ce M3BOPH Ha aHTHOKCHJIAHCH, TIpe]; c& Ha BRTAMU-
roT I, 61 MOKe10 f1a foBefie N0 peynapata QyHK-
ITHja Ha IPHPOIHUTE PECIHPATOPHA AHTHOKCHIAHT-
HU ofibpaHOeHH CHCTEMH, IITO PE3YITHPA CO 3F0-
JIeMeHa OCETIHBOCT HA OKCHIAHCH H HH(IaMaly-
ja Ha muuEMTe marmmra (9, 10). Buramanor 1 e
I7I4BeH aHTHOKCHIAHT HA MOBPIIMHATA Ha {MIUHY-
T¢ DAaTHIITA Ha 6¢uTe MpoOOBH M I'O MPEBEHHpa
A€jCTBOTO Ha eHloreHyTe OKCAZAHCH H CT30TeHH-
Te acposaragysaun (11). OTcycrBoTo Ha CUrHUGH-
KaHTHa MIOBP3aHOCT Mefy YeCTOTO KOHCYMUpame
Ha OBONIjC M 3ap3aBaT CO acTMAaTa H HEj3MHHTE
CHMITOMH Kaj HalluTe MCOWTAHUIH MOXeOH ce
MOIKH Ha cpakToT feka 80,9% op uennTaHuOUTe
KOHCYMHPpAJIe ORBOIIjE T.e. IeKa camMo Mall 6poj Ha
HCIATAHAIM PETKO KOHCYyMUpaie oBomje. CrntveH
Haof A 00jacHyBame ce pedrepupany off Troisi 1 cop.

to ®-3 unsaturated fatty acids; they are metabolized
into less broncho-constricting and inflammatory
mediators than -6 unsaturated fatty acids (2).
Forastiere et al. in the ISAAC study phase 1
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 vears (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 (11). In our
study group we found no significant association
of frequent consumption of fruit 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 10-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 of the milk and dietary products.
Woods et al, 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 HYBHATA HEeCETTONHIIHE CTYIHja Kaj XKEHCKH
BO3PACHH HCIHTAHHULH (4).

Heouekysag Oelile yTBPICHHOT IPEBEHTHBEH
eheXT Ha MJIEKOTO BpP3 HOBEKETO CHMITOMH Ha
acTMa, IPeBEHTHBHUOT epeKT Ha MyTepoT Bp3 110-
CTOEHETO Ha Halafu Ha wheezing ¥ 3rojieMyBatbe-
TO HA pH3UKOT off wheezing Bo nocnenHnTe 12 Me-
CEHH IIPH YECTO KOHCYMHpalhe Ha MEILYHKACTH pac-
TeHuja. IIpeBeHTHBEH eheKT HA MIIEKOTO i HEKOH
MJIEYHH IIPONYKTH & pedpeprpaHl u off APYTH aBTo-
pu. Woods 11 cop. YTBpIW/IE NIPEBCHTHBEH eheXT Ha
MECOTO, MIEKOTO ¥ NYTEPOT H NPOMOBHPAYKH
echeXT Ha cojaTa BP3 N0jaBaTa HA aCTMa Xaj MIajH
JAMYHOCTH. ABTOPHTE OBOj HCOYCKYBAH HAO[ IO 00-
jacHyBaaT cO MOXKHOCTA 33 MOJHQUKALKja Ha He-
XpaHaTa Kaj KCITUTAHHITUTE 110 IOCTABYBABETO HA
A¥jarHO3aTa HA aCTMA, KaKO Ha IIpEMEp 3aMeHa Ha
KpaBjo MIeKo co Mieko off coja (12). Hpesenta-
BeH eheKT Ha MIIEKOTO, HyTepoT U IPHHOT J1e0 Bp3
act™a n wheezing Bo nocaepuure 12 Mecenu pede-
pupa Bujra u cop. BO CKJIOH HA MPOCIEKTHBHATA
crynnja ITMAMA xaj fena na Bospacr off 3 roju-
Hi (8). CuunK pesynTaTd NPHKaXyBa H XHjasu
Kaj fena Ha Bospact of 6 ao 12 romuan (3), Von
Ehrenstein xaj ena of 5 o 7 romumu (13) 1 Bapue
Bo ALEX-cTynujara kaj mena Ha ro3spacr of 3-13
ropunu (14). Kako MoxHO 06jacHyBatbe 32 OBO] Ha-
of, Bujra u cop. ro HaBefyBaaT 3rONEMEHOTO BHE-
cysam¢ Ha 3aCHTECHH MacTH €O IYTePOT Ha CMETKA
Ha He3aCUTCHH MacTH (32 KOK Ce cMeTa JIeka I'o 310-
JIEMYBAAT PH3UKOT 33 AJICPIUCKU DONECTH ) ¥ Ha aH-
THOKCH@HTHUTE KOMIIOHEHTH Ha LETINTE 3pHA OF
npuuot Jeb. Bo namara cTyanja Geme yrBpcHO
[ieKa YeCTOTO KOHCYMHpPAamhe Ha TeCTEHAHY CHIEH-
(PEKAHTHO ro 3T0JEcMyBa PH3EKOT 3a TCXKOK Hallafl
Ha wheezing co MHMHATHPaH FOBOp M 3a CYBa HOKHa
KaIUTHIA, I1To 6H MOXKeIo Aa ce obfacHd co BIIHja-
HHETO HA MEXaHMIKM (DAKTOPH MPH HATXPAHETO-
CTa H IPYTH MOXHH MEXaHUM3MH BP3aHH CO 3rofe-
MeH MHJEKC Ha TellecHa Maca Kako HOoCNIenna Ha
YECTOTC KOHCYMHpae Ba TecTeHnHn (15).

part of PIAMA cohort study in children aged 3
years was shown. Similar results were shown by
Hijazi in children aged 6 to 12 years (3), Von
Ehrenstein in children aged 5 to 7 years (13) and
Barnes 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 BMI as a result of frequent
pasta intake (15).
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Jakay4ok

YTBpReHHTE pe3ynTaTH BO OBaa CTY[IMja 3a BIHUja-
HUETO Ha THIIOT Ha HCXpaHaTa Bp3 CHMIITOMUTE Ha
acTMa ce BO COIMIACHOCT co OPOjHH MPeTXOMHO pe-
thepupanu cryoun. Mefyroa, Ho3HaTO € exka uc-
XpanaTa e Bp3aHa u €O APYTH acleKT! Ha HaYHHOT
Ha XKuBeeme. MOXHO e IpeBeHTURRUOT ehekT Ha
HeKOHM npexparbeHU NPOTYKTH A ce OJIXKH Ha He-
HACHTH(HIMPAH acNeKT HA 3APABHOT Ha4MH Ha XKK-
Beee.
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