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Abstract

Background: Research on potent ial risk factors of  asthma can enhance our understanding of 

geographic dif ferences and inform decisions on prevent ive st rategies.

Met hods:  In 2002,  a cross-sect ional populat ion-based st udy was carried out  in t he area of 

Castellon (Spain), following the Internat ional Study of Asthma and Allergies in Childhood (ISAAC) 

Phase III methodology. Asthma symptoms and related risk factor quest ionnaires were completed 

by parents of 6-7 year-old schoolchildren. Logist ic regression was used in the analysis.

Result s: Part icipat ion rate was 88 % (4492 of 4872 schoolchildren). Prevalence of wheeze in the 

past  year, asthma ever, and physician-diagnosed asthma were 8 %, 7 % and 6 %, respect ively. Risk 

factors independent ly associated with all three asthma case defi nit ions were history of bronchit is 

or pneumonia,  al lergic rhini t is,  f ami ly members wit h at opic disease,  and residing in an 

indust rial ised area. Risk factors for asthma ever and physician-diagnosed asthma were male 

sex, atopic eczema and presence of a dog at  home; exclusive breast -feeding and the presence 

of another animal (not  a dog or cat ) were protect ive factors. Maternal age was inversely related 

t o physician-diagnosed ast hma.  Residence in an area of  heavy t ruck t raf f ic and t he fat her 

smoking at  home were associated with asthma ever.  Risk factors for wheeze in the past  year 

were low social class, history of sinusit is and the father smoking at  home.

Conclusions: Environmental factors are related to the presence of asthma. Prevent ive measures 

should be directed to improving air pollut ion, promot ing breast -feeding and reducing smoking in 

the home.

© 2008 SEICAP. Published by Elsevier España, S.L. All rights reserved.
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Introduction

Asthma is an infl ammatory respiratory disease fol lowing a 
chronic course,  with an unclear et iology and marked geo-
graphic variat ions in it s prevalence.  Asthma symptoms in 
6-7 year-old schoolchildren vary from 5 % in Albania to 37 % 
in Costa Rica1.  While Spain has an intermediate posit ion re-
garding asthma prevalence,  important  dif ferences among 
Spanish areas have been described2 and an increasing preva-
lence in 6-7 year-old Spanish schoolchildren was observed 
between 1994 and 20023.

In Castellon, the prevalence of asthma is low when com-
pared to other Spanish areas2,4 or other European count ries1.  
Never t heless,  an increase in ast hma was observed in 
6-7 year-old schoolchildren between Phases I and III of  the 
ISAAC study in Castellon2.  Research on potent ial risk factors 
for asthma and knowledge on the impact  of these factors in 
a low prevalence area can cont ribut e t o a bet t er under-
standing of  geographic dif ferences and inform the imple-
mentat ion of prevent ive st rategies.

Materials and Methods

In 2002, a cross-sect ional populat ion based study, following 
the ISAAC Phase III methodology5, was carried out  in the area 
of Castellon (Spain). This area, situated in the east of Spain on 
the Mediterranean coast, has a populat ion of 267,000 and cov-
ers 388.7 km2. First  year primary school children of 6-7 years 
old were included as previously described6. The Asturias Ethics 
Commit tee (Spain) approved Phase III of the ISAAC study for 
all Spanish cent res. After informed consent , the core ISAAC 
study quest ionnaire and an addit ional risk factor quest ionnaire 
were completed by the parents of the schoolchildren.

Three mutually non-exclusive asthma case defi nit ions were 
defi ned by an affi rmat ive answer to any one of the following 
quest ions:  a) “ Has your chi ld had wheezing in t he last  
12 months?”  b) “ Has your child ever had asthma?”  and c) “ Has 
a physician ever diagnosed your child as suffering from asth-
ma?”  All children with an affi rmat ive answer to quest ion “ a”  
were included in the “ wheeze in past  year”  group; all chil-
dren with an affi rmat ive answer to quest ion “ b”  in the “ asth-
ma ever”  group; and all those with an affi rmat ive answer to 
quest ion “ c”  in the “ physician-diagnosed asthma”  group.

The study of risk factors comprised the following aspects: 
age; sex; residence; parents’  social class7; parents’  age; coun-
t ry of birth; durat ion of residence; history of allergic disease 
(asthma, allergic rhinit is and atopic dermat it is),  both per-
sonal and in other family members; maternal age; number of 
siblings; exclusive breast feeding; personal history of ot it is,  
sinusit is, pneumonia, bronchit is; at tending day care; expo-
sure to smoke at  home (mother, father and others smoking at  
home); presence of pets at  home (dog, cat , and others); fre-
quency of t ruck t raffi c in the st reet  of residence; and service 
or industrial zone of residence. The industrial zone comprised 
the urban conurbat ion of Vila-real, L’Alcora, Almassora and El 
Grau with its ceramic t ile and petrochemical industries.

Statistical methods

The prevalence of each asthma case defi nit ion was est imat -
ed by dividing the number of cases by the number of school-

chi ldren included.  The odds rat ios (OR) and t hei r  95 % 
confi dence intervals (CI) were calculated for each risk fac-
t or wit h respect  t o each case def init ion;  an approximate 
chi-squared test  of homogeneity of odds and a test  for linear 
t rend of  t he log odds against  t he numerical code used for 
the categories of risk factors were est imated. Both of these 
tests were based on the score stat ist ic and its variance. Lo-
gist ic regression models were used to adj ust  for potent ial 
confounding variables. Logist ic models included age and sig-
ni f icant  var iables (p < 0.05).  Al l  model  goodness of  f i t  
(p > 0.05) was est imated by the Hosmer-Lemeshow test . All 
analyses were performed with STATA, version 9.0.

Results

All 63 schools in the area of Castellon agreed to part icipate 
in the study. Parents of  children at tending the fi rst  year of 
primary educat ion (ages 6-7 years) were contacted to take 
part  in t he survey,  and the parents of  4292 (88.1 %) out  of 
4872 children consent ed t o part icipat e in t he st udy;  375 
(8.7 %) children were eight  years old when the quest ionnaire 
was completed.  Wheeze in t he past  year was reported by 
8 %, asthma ever by 7 % and physician-diagnosed asthma by 
6 % (Table I).

Sex, age, social background 
and personal antecedents

Signifi cant  dif ferences in prevalence were observed by sex 
for all three asthma case defi nit ions: all were less frequent  
in females t han in males (Table I).  A signifi cant  t rend was 
observed between social class and wheeze in the past  year, 
wit h a prevalence of  5 % in class I (higher) versus 11 % in 
class V-VI (lower).  History of  atopic disease (eczema or al-
lergic rhinit is) was st rongly associated with any one of  the 
ast hma case def ini t ions;  t his associat ion was especial ly 
manifest  with allergic rhinit is, in the presence of which the 
prevalence of  asthma case defi nit ions was 30 % as opposed 
to 6 % to 4 % in its absence (Table I).

Some manifest at ions of  respirat ory infect ious disease 
were signifi cant ly more frequent  in children with any one of 
the asthma case defi nit ions (Table II). Between 13 to 18 % of 
children with previous episodes of pneumonia, bronchit is or 
sinusit is also referred to wheeze episodes in the past  year, 
asthma ever or asthma diagnosed by a physician, compared 
to 2 t o 7 % of  t hose who did not  refer t o any of  t hose epi-
sodes.  This associat ion was especial ly st rong for previous 
bronchit is episodes, in which case the odds of any one of the 
asthma related case defi nit ions were 6 to 7 t imes those of 
children without  previous bronchit is episodes (Table II).

Family and environmental factors

A hist ory of  at opic disease in ot her family members was 
reported in 26 % of  t he children included in t he study (Ta-
ble III).  Those chi ldren suf fered a high risk of  wheeze in 
t he past  year,  ast hma ever or physician-diagnosed ast h-
ma,  compared t o t hose wit h no family hist ory of  at opic 
disease (Table III).  Mat ernal  age showed a signifi cant  in-
verse t rend wit h t he prevalence of  asthma, wit h a higher 
f requency of  al l  case defi ni t ions in chi ldren of  younger 
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Table I.  Dist ribut ion of asthma case defi nit ions by sex, age, socio-economic level and history of dermat it is or rhinit is

 N  % Wheeze in past  year 

(%)

Asthma ever

(%)

Physician-diagnosed asthma 

(%)

Sex

 Male 2,220 51.7 9.4 8.5 7.3

 Female 2,072 48.3 7.0 6.0 4.8

 Total 4,292 8.2 7.3 6.1

 p value 0.005 0.001 0.001

Age (years)

 6 1,800 41.9 8.8 8.1 6.3

 7 2,117 49.3 7.8 6.8 6.0

 8 375  8.7 7.5 6.7 6.2

 P t rend 0.2235 0.1339 0.7697

Regist rar-General’s class scheme*

 I 374  9.5 4.8 5.6 4.6

 II 595 15.1 7.2 6.2 5.0

 III 1,022 26.0 6.7 7.6 6.7

 IV 929 23.6 9.8 8.0 6.8

 V and VI 1,013 25.8 10.7 8.1 6.6

 P t rend < 0.001 0.061 0.0923

Atopic eczema or dermat it is ever

 No 3,041 70.9 7.0 5.2 4.1

 Yes 1,251 29.2 11.2 12.4 11.0

 p value < 0.001 < 0.001 < 0.001

Allergic rhinit is, ever

 No 3,947 92.0 6.2 5.3 4.2

 Yes 345  8.0 31.0 30.4 27.5

 P value < 0.001 < 0.001 < 0.001

*I.  Professional; II.  Managerial and technical; III.  Skilled non-manual; IV. Skilled manual; V-VI. Part ially skilled and Unskil led.

Table II.  Dist ribut ion and effects of physician-diagnosed respiratory infect ious disease on asthma case defi nit ions

Wheeze in past  year Asthma ever Physician-diagnosed asthma

 Frequency  %  % Odds rat io (95 %CI)  % Odds rat io (95 %CI)  % Odds rat io (95 %CI)

Pneumonia ever

 No 3,944 92.0 7.5 1.00 6.5 1.00 5.3 1.00

 Yes 345 8.0 16.8 2.50 (1.84-3.40) 16.85 2.92 (2.14-3.99) 15.1 3.15 (2.27-4.38)

 P value  < 0.001  < 0.001  < 0.001

Bronchit is ever

 No 2,731 63.7 2.8 1.00 2.5 1.00 2.3

 Yes 1,558 36.3 17.8 7.69 (5.85-10.11) 15.7 7.31 (5.49-9.72) 12.7 6.07 (4.51-8.15)

 P values  < 0.001  < 0.001  < 0.001

Sinusit is ever

 No 3,881 90.5 7.2 1.00 6.4 1.00 5.4 1.00

 Yes 408 9.5 17.9 2.80 (2.11-3.72) 15.4 2.65 (1.97-3.58) 13.0 2.62 (1.90-3.62)

 P value  < 0.001  < 0.001  < 0.001

Ot it is ever

 No 2,357 54.9 8.0 1.00 7.4 1.00 5.9 1.00

 Yes 1,932 45.1 8.5 1.06 (0.85-1.32) 7.2 0.97 (0.77-1.23) 6.4 1.10 (0.86-1.42)

 P value    0.5775  0.8142  0.4435
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mot hers.  Wheeze in t he past  year was signifi cant ly more 
common for chi ldren whose fat her or anot her household 
member smokes at  home;  t his associat ion was less mani-
fest  when t he mot her report edly smokes at  home.  There 
was no associat ion wit h smokers in t he family and asthma 
ever or physician-diagnosed ast hma.  Hist ory of  exclusive 
breast feeding was prot ect ive for ast hma ever and physi-
cian-diagnosed asthma.

No relat ionship was observed with day care at t endance 
(Table IV).  The presence of  pets at  home was only associ-
at ed wit h a great er risk of  ast hma where a dog had ever 
been kept  as a pet ;  no associat ion was ident ifi ed for cats or 
other animals (Table IV).  Finally,  area of  residence was sig-
nifi cant ly associated with all three asthma case defi nit ions 
described,  as was t he int ensit y of  t ruck t raf fi c near t he 
home, with a signifi cant  associat ion for t rend (Table IV).

Multivariate analysis

Personal  ant ecedent s of  al lergic rhinit is,  pneumonia,  or 
bronchit is,  family history of  atopic disease, and indust rial-
ised area of residence were independent ly associated with 
all three asthma case defi nit ions. Being female const ituted 

a protect ive factor for all three case defi nit ions, although it  
was not  signifi cant  for wheeze in the past  year (Table V).

Asthma ever and physician-diagnosed asthma were inde-
pendent ly associated wit h eczema and ever having had a 
dog, while the current  presence of another pet  (not  a dog or 
a cat ) or antecedents of  exclusive breast  feeding acted as 
protect ive factors for asthma ever and physician-diagnosed 
asthma (Table V).

Maternal age was inversely associated with a greater risk 
of physician-diagnosed asthma. Intensity of t ruck t raffi c was 
independent ly associated wit h asthma ever (Table V).  Fi-
nal ly,  social  class showed a clear t rend associat ion wit h 
wheeze episodes in the past  year, with a higher risk in those 
of social class category IV or V and VI. The presence of a fa-
ther smoking at  home and antecedents of sinusit is were also 
independent ly associated with wheeze episodes in the past  
year (Table V).

Discussion

Our results indicate that  a family history of atopic disease, 
personal antecedents of allergic rhinit is, low respiratory in-

Table III.  Dist ribut ion and effects of family associated factors and exclusive breast -feeding on asthma case defi nit ions

Wheeze in past  year Asthma ever Physician-diagnosed asthma

 Frequency  %  % Odds rat io (95 %CI)  % Odds rat io (95 %CI)  % Odds rat io (95 %CI)

 Family antecedents of atopic disease*

  No 3,185 74.2  6.7 1.00 5.1 1.00 4.1 1.00

  Yes 1,107 25.8 12.7 2.02 (1.61-2.53) 13.7 2.99 (2.36-3.78) 11.91 3.18 (2.46-4.10)

  p value  < 0.001  < 0.001  < 0.001

 Mate rnal age

  15-24 620 14.7 10.2 1.00 9.0 1.00. 8.1 1.00.

  25-29 1,536 36.5 9.9 0.97 (0.71-1.32) 7.7 0.84 (0.60-1.17) 6.5 0.79 (0.56-1.13)

  30-34 1,516 36.0 6.6 0.62 (0.45-0.87) 7.3 0.79 (0.56-1.10) 5.9 0.72 (0.50-1.03)

  35 or more- 540 12.8 5.9 0.56 (0.36-0.87) 5.0 0.53 (0.33-0.85) 3.7 0.44 (0.26-0.75)

  P t rend 0.0001 0.0125 0.0027

 Father smoking at  home

  No 2,393 55.8 7.2 1.00 6.6 1.00 5.6 1.00

  Yes 1,896 44.2 9.6 1.38 (1.11-1.72) 8.1 1.24 (0.99-1.56) 6.8 1.22 (0.95-1.57)

  P value 0.0037 0.0646 0.1179

 Mother smoking at  home

  No 2,787 65.0 7.6 1.00 7.1 1.00 5.9 1.00

  Yes 1,502 35.0 9.3 1.24 (0.99-1.55) 7.7 1.08 (0.85-1.38) 6.6 1.14 (0.88-1.47)

  P value 0.0564 0.5073 0.3327

 Other smoking at  home

  No 4,119 96.0 8.0 1.00 7.2 1.00 6.1 1.00

  Yes 170  4.0 12.9 1.70 (1.07-2.70) 10.6 1.53 (0.93-2.54) 7.7 1.29 (0.72-2.30)

  P value 0.0226 0.0924 0.3928

 Exclusive breast  feeding

  No 1,974 46.0 8.2 1.00 8.2 1.00 6.7 1.00

  Yes 2,314 54.0 8.3 1.01 (0.81-1.25) 6.6 0.79 (0.63-0.99) 5.6 0.82 (0.64-1.05)

  P value 0.9551 0.0464 0.1131

*Father, mother or siblings suffering from asthma or allergic rhinit is.
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fect ious diseases (pneumonia or bronchit is) and residing in 
an indust rial area are associated wit h wheeze in t he past  
year,  ast hma ever and physician-diagnosed ast hma,  t hus 
lending support  to a mult ifactor origin of asthma.

While the cont ribut ion of inherited factors is well accept -
ed,  t he cont ribut ion of  respiratory infect ious disease and 
indust rial area of  residence are cont roversial8,9.  Some co-
hort  studies have ident ifi ed low infect ious respiratory dis-
ease and,  more speci f ical l y,  inf ect ions by respi rat ory 
syncyt ial  vi rus or  rhinovi rus as r isk f act ors f or  f ut ure 
asthma10,11.  Despite the fact  that  the role of lower respira-
tory infect ions in t he et iology or exacerbat ions of  asthma 
remains cont roversial,  in our study antecedents of bronchi-
t is showed a st rong associat ion with all the three case defi -
nit ions in agreement  with the study of incidence of asthma 
in Castellon4,  and other studies12,13.

The resident ial  area can be considered as a proxy for 
air pol lut ion exposure.  Air pol lut ion is considered t o be 
associat ed wi t h respi rat ory inf ect ions,  ast hma and at -
opic disease14-16.  Our st udy shows t hat  residing in heavi ly 
indust r ial ised areas,  compared t o service areas,  has a 
const ant  ef fect  on t he presence of  al l  ast hma case def i-
ni t ions analysed,  suggest ing t hat  i t  could act  synergist i-
cal l y wi t h ot her  r i sk f act or s.  Si mi l ar  r esul t s wer e 

obt ained when t he durat ion of  residence in t he area was 
considered.

The prevalence of  wheeze in t he past  year was associ-
at ed wi t h t he r isk f act ors ment ioned above and wi t h a 
hist ory of  sinusit is,  t he fat her smoking at  home,  and so-
cial class.  Social class had a signifi cant  response gradient  
wit h more ast hma sympt oms in lower social  class levels. 
These associat ions have been observed in ot her st udies 
and in t he Phase I ISAAC Castel lon study17-21,  and could be 
explained by high suscept ibil i t y and exposure t o risk fac-
t ors of  asthma in low social class:  inferior environmental 
and l iving condit ions wit h increasing out door and indoor 
air pol lut ion,  less healt hy behaviour,  such as more smok-
ing prevalence,  more psychosocial  st ress and less access 
t o qual it y medical care22.  Low social class and respiratory 
infect ions were associated wit h current  wheezing against  
t he “ hygiene hypothesis”  such as it  has been indicated in 
developing America Lat in count ries wit h high prevalence 
of  ast hma and high f requent  of  acut e respirat ory infec-
t ions23.  Al t ernat ive hypot hesis of  ast hma t ime t rends in-
clude changes in air pol lut ion,  maternal factors,  diet  and 
obesit y,  and viral respiratory infect ions24.

Risk factors for asthma ever and physician-diagnosed asth-
ma were similar. Male sex, family history of atopic disease, 

Table IV.  Dist ribut ion and effects of day care at tendance and environmental factors on asthma case defi nit ions

Wheeze in past  year Asthma ever Physician-diagnosed asthma

 Frequency  %  % Odds rat io (95 %CI)  % Odds rat io (95 %CI)  % Odds rat io (95 %CI)

Day care

 No 1,466 34.2 8.3 1.00 7.3 1.00 6.1 1.00

 Yes 2,823 65.8 8.2 0.98 (0.78-1.23) 7.3 1.00 (0.78-1.27) 6.1 0.99 (0.76-1.29)

 P value 0.8750 0.9985 0.9521

Dog ever

 No 3,247 75.7 7.7 1.00 6.8 1.00 5.6 1.00

 Yes 1,042 24.3 10.0 1.33 (1.05-1.70) 8.8 1.33 (1.03-1.71) 7.8 1.43 (1.09-1.87)

 P value 0.0181 0.0290 0.0099

Dog at  present

 No 3,595 83.8 7.9 1.00 7.2 1.00 5.8 1.00

 Yes 694 16.2 10.1 1.31 (1.00-1.73) 8.1 1.14 (0.84-1.54) 7.6 1.34 (0.98-1.83)

 P value 0.0520 0.3935 0.0664

Other pet  at  

present

 No 3,117 72.7 8.7 1.00 7.7 1.00 6.5 1.00

 Yes 1,172 27.3 7.0 0.79 (0.61-1.02) 6.2 0.80 (0.61-1.04) 5.0 0.76 (0.56-1.02)

 P value 0.0715 0.0989 0.0716

Area of residence

 Services 2,747 64.2 7.1 1.00 6.6 1.00 5.5 1.00

 Indust rialized 1,531 35.8 10.2 1.48 (1.18-1.84) 8.6 1.35 (1.06-1.70) 7.3 1.35 (1.05-1.74)

 p value 0.0005 0.0126 0.0195

Truck t raffi c 

frequency

 Rare 2,788 66.1 7.5 1.00 6.9 1.00 5.7 1.00

 Frequent 1,134 26.9 9.2 1.25 (0.97-1.59) 7.6 1.12 (0.86-1.45) 6.7 1.20 (0.90-1.59)

 Constant 297  7.0 11.1 1.54 (1.05-2.27) 11.5 1.76 (1.19-2.59) 9.1 1.66 (1.09-2.55)

 p value    0.0103  0.0112  0.0170
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history of  atopic eczema, history of  allergic rhinit is,  pneu-
monia, bronchit is, area of residence, and presence of dog at  
home were associated with these two case defi nit ions. Male 
sex as a risk factor and history of atopic eczema in children 
are well established25.  The presence of a dog at  home that  
could modulat e t he at opic response is described in some 
st udies as a prot ect ive f act or  and in ot hers as a r i sk 
factor26,27.  The observed effect  of breast -feeding is consist -
ent  with previous observat ions28,  although in a recent  inter-
vent ion study no effect  was observed29.

For asthma ever, father smoking at  home and frequency of 
t ruck t raffi c support  the importance of environmental fac-
tors in the development  of the disease30.  For physician-diag-
nosed asthma, higher maternal age was associated with less 
risk of  disease, as has been observed by others31,32,  but  no 
associat ion with asthma ever or physician-diagnosed asthma 
was ident ifi ed when we measured the effect  of the number 
of siblings.

The st rengt hs of  our st udy l ie in t he high part icipat ion 
rate, the use of a validated core quest ionnaire33,  the cont rol 
for potent ial confusion factors by logist ic regression,  and 
the inclusion of informat ion on such factors as genet ic back-
ground, number of  sibl ings, maternal age, breast  feeding, 

day care at tendance, environmental exposures, characteris-
t ics of the area of residence and durat ion of residence.

The study limitat ions include the subj ect ivity of the meas-
ure of  disease,  related t o t he accuracy of  t he parents re-
por t i ng wheeze and t he di agnosi s of  ast hma34,  t he 
cross-sect ional design35,  and that  informat ion on risk factors 
such as diet  or home characterist ics was not  collected. Re-
cal l  bias cannot  be dismissed,  since parent s of  asthmat ic 
children could report  more frequent  respiratory infect ions 
or family histories of atopic disease. Dif ferences on report -
ing smoking at  home by parent s in relat ion t o t he healt h 
status of their children cannot  be excluded. Bias by reverse 
causat ion can be present  in the apparent  protect ion effect  
of the presence of pets other than a dog or a cat . Finally, as 
the children’s age, 6-7 years old, is considered to be the fi -
nal  chronological  st age of  t he phenot ype of  t ransi t ory 
wheezing or non-atopic asthma and the beginning of atopic 
asthma36,  the risk factors observed could be a mix of genet ic 
predisposit ion and environmental exposure.

Our study was conducted in an area with a very low preva-
lence of asthma. The risk factors most  frequent ly associated 
with any one of the three case defi nit ions were social class 
IV-VI (48 %), father smoking at  home (44 %), history of bron-

Table V.  Mult ivariate effects of various risk factors upon asthma related case defi nit ions

 Wheeze in past  year 

OR* (95 %CI)

Asthma ever 

OR* (95 %CI)

Physician-diagnosed asthma 

OR* (95 %CI)

Sex (female vs. male) 0.81 (0.63-1.04) 0.70 (0.54-0.91) 0.66 (0.50-0.87)

Family antecedents of atopic disease 1.55 (1.19-2.01) 2.17 (1.67-2.82) 2.20 (1.66-2.92)

Eczema ever — 1.51 (1.16-1.96) 1.69 (1.27-2.24)

Allergic rhinit is ever 4.06 (2.96-5.58) 4.81 (3.55-6.51) 4.96 (3.61-6.81)

Pneumonia ever 1.67 (1.18-2.37) 1.82 (1.28-2.59) 2.04 (1.41-2.98)

Bronchit is ever 6.50 (4.86-8.69) 5.25 (3.91-7.04) 4.04 (2.96-5.50)

Sinusit is ever 1.61 (1.15-1.93) — —

Exclusive breast  feeding — 0.73 (0.57-0.96) 0.75 (0.57-0.98)

Maternal age years

 15-24 — — 1

 25-29 — — 0.71 (0.48-1.05)

 30-34 — — 0.73 (0.49-1.10)

 35 or more — — 0.50 (0.28-0.90)

Father, smoker 1.43 (1.11-1.84) 1.36 (1.05-1.77) —

Dog ever — 1.40 (1.06-1.87) 1.54 (1.13-2.09)

Other (neither dog nor cat ) pet  at  present — 0.71 (0.53-0.96) 0.69 (0.50-0.95)

Area of residence (indust rialized vs. services) 1.49 (1.15-1.93) 1.43 (1.10-1.86) 1.40 (1.05-1.86)

Truck t raffi c frequency

 Rare — 1 —

 Frequent — 1.07 (0.80-1.43) —

 Constant — 1.55 (1.01-2.39) —

Social Class

 I 1 — —

 II 1.30 (0.71-2.37) — —

 III 1.10 (0.62-1.95) — —

 IV 1.94 (1.10-1.84) — —

 V and VI 2.12 (1.21-3.70) — —

*Adj usted for all the factors reported in each column.

—: Not  included in the model.



Risk factors of asthma in schoolchildren in Castellon, Spain 141

chit is (36 %), residence in an indust rial area (36 %) and fre-
quent  constant  t ruck t raffi c (34 %), suggest ing the importance 
of environmental factors in the genesis and development  of 
the disease in the children included in the study. When com-
parisons have been made with count ries with low prevalence 
of  asthma, such as Greece and Albania in the South of  Eu-
rope,  risk factors of  t he disease were parental hist ory of 
asthma, exposure of air pollut ion, severe respiratory infec-
t ions, exposure to passive smoking, and low socioeconomic 
level.  In addit ion, Mediterranean diet ,  breast -feeding, at -
tending day care and shared room were protectors against  
the disease37-39.  On the other hand, climat ic condit ions play 
a role in the low prevalence of asthma40.

Prevent ive measures aimed at  improving air pollut ion and 
economic condit ions, the promot ion of exclusive breast-feed-
ing and the reduct ion of smoking at  home are clearly j ust i-
fi ed in order to diminish the prevalence of asthma.
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