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Abstract
Background:  Atopic  dermatitis  is  a  common  allergic  disorder.  A  multifactorial  background  for
atopic dermatitis  has  been  suggested,  with  genetic  as  well  as  environmental  factors  influencing
disease development.  Our  aim  was  to  estimate  the  prevalence  rate  and  associated  factors  for
atopic dermatitis  in  northern  Croatia  using  the  methods  of  the  internationally  standardised
ISAAC protocol.
Methods:  The  study  was  undertaken  among  12---14-year-old  schoolchildren.  Data  were  collected
using standardised  ISAAC  written  questionnaire  Phase  One  and  some  selected  questions  from
the ISAAC  supplementary  questionnaire  completed  by  parents.
Results:  A  total  of  2887  children  participated  in  the  study.  Estimated  lifetime  (ever)  prevalence
rate of  atopic  dermatitis  symptoms  was  7.55%  and  estimated  12-month  prevalence  rate  was
5.75%. The  factors  found  to  be  associated  to  the  symptoms  of  atopic  dermatitis  ever  were:
positive family  atopy,  female  gender,  sleeping  on  feather  pillow  and  contact  with  pets  after
age of  seven,  and  to  the  symptoms  in  the  past  12  months  were:  positive  family  atopy,  female
gender, sleeping  on  feather  pillow,  parasite  infestation,  and  contact  with  pets  in  the  first  year
of life.
Conclusions:  The  results  of  our  study  show  that  northern  Croatia  is  a  region  with  moderate
prevalence  rates  of  atopic  dermatitis.  Following  risk  factors  were  family  atopy,  female  gender
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and sleeping  on  feather  pillow.  
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topic  dermatitis  (AD)  is  a  common  and  chronic  inflamma-
ory  skin  disease  that  is  characterised  by  relapsing  itch  and
czema,  beginning  mostly  in  infants.1 AD  belongs  to  the
roup  of  allergic  disorders  that  includes  food  allergy,  aller-
ic  rhinitis,  and  asthma.2 A  multifactorial  background  for
D  has  been  suggested,  with  genetic  as  well  as  environmen-
al  factors  influencing  disease  development.3 Natural  history
f  the  clinical  manifestations  of  AD  varies  with  age;  three
tages  can  often  be  identified.  In  infancy  (first  phase),  the
czematous  lesions  usually  emerge  on  the  cheeks  and  the
calp  with  scratching,  which  frequently  starts  a  few  weeks
ater,  causing  crusted  erosions.  During  childhood  (second
hase),  lesions  involve  flexures,  the  nape,  and  the  dorsal
spects  of  the  limbs,  and  in  the  third  phase  (in  adolescence
nd  adulthood)  lichenified  plaques  affect  the  flexures,  head,
nd  neck.4

The  prevalence  rates  and  risk  factors  for  AD  have  been
he  source  of  many  studies  including  The  International  Study
f  Asthma  and  Allergies  in  Childhood  (ISAAC).  ISAAC  was
eveloped  to  ascertain  the  prevalence  rate  and  risk  fac-
ors  of  allergy  diseases  (asthma,  allergic  rhinitis  and  atopic
ermatitis)  with  a  standardised  tool  and  methodology  in  dif-
erent  regions.  A  full  description  of  the  ISAAC  study  protocol
as  published  previously.5

In  the  present  study  we  evaluated  the  prevalence  rate
nd  associated  factors  for  AD  in  northern  Croatia  using  the
ethods  of  the  internationally  standardised  ISAAC  protocol.

aterials and methods

he  study  was  undertaken  during  the  year  2005  among
lementary  school  children  in  the  Me –dimurje  region  in  north-
est  Croatia.  This  region  is  located  between  the  eastern  Alps
nd  the  Panonic  plain  and  is  characterised  by  a  rural  environ-
ent.  The  climate  is  humid  continental,  with  warm  summers

nd  cold  winters.  The  target  population  was  children  aged
2  years  0  months  to  14  years  11  months  (6th---8th  grades  of
chool).  Data  were  collected  using  standardised  ISAAC  writ-
en  questionnaire  Phase  One  and  some  selected  questions
rom  the  ISAAC  supplementary  questionnaire,  completed
y  parents.  All  standardised  modules  were  translated  from
nglish  to  Croatian  by  physicians  specialising  in  allergy,6

ccording  to  translation  guidelines.7 The  correctness  of  the
uestionnaire  was  tested  by  back-translation  by  an  indepen-
ent  professional  translator.  Ethical  approval  was  obtained
rom  the  local  ethics  committee  before  the  start  of  the
tudy.  Any  inconsistencies  found  were  eliminated  in  a  phone
onversation  with  the  parents.  Data  were  then  entered  into

 computer  and  analysed.  Statistical  analyses  were  per-
ormed  using  IBM  SPSS  Statistics  version  19.0.0.1.  Basic
escriptive  summaries  of  the  data  were  obtained  and  dif-
erences  between  investigated  groups  were  calculated  with
ross-tabulation  and  the  chi-square  test.  Univariate  and
ultivariate  logistic  regression  analyses  were  used  to  depict

isk  factors  for  atopic  dermatitis  symptoms  ever  or  in  the
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ast  12  months.  Variables  that  could  produce  the  multi-
le  co-linearity  problems  were  excluded  from  multivariate
odels  (breastfeeding  and  pet  ownership  ever).  A  P  <  0.05

ndicated  a  statistically  significant  difference.
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esults

articipants

f  the  3298  children  invited,  completed  standardised
hase  One  and  supplementary  ISAAC  questionnaires  were
eceived  from  2887  children  (participation  rate:  87.54%).
hildren  participating  in  the  study  were  from  27  randomly
elected  elementary  schools  (1497  [51.9%]  girls;  12-year-
lds:  n  =  862,  13-year-olds:  n  =  1017,  14-year-olds:  n  =  1008).

revalence  of  atopic  dermatitis  symptoms

stimated  lifetime  (ever)  prevalence  rate  of  atopic  der-
atitis  symptoms  was  7.55%  with  a  significantly  higher

ate  in  girls  (9.01%  vs.  5.97%  in  boys;  OR:  1.561,  95%CI:
.175---2.073,  P  =  0.002).  Estimated  12-month  prevalence
ate  of  atopic  dermatitis  symptoms  was  5.75%  with  the  same
ender  difference  (girls:  7.08%,  boys:  4.32%;  OR:  1.689,
5%CI:  1.219---2.339,  P  =  0.0016).

Results  are  shown  in  Table  1.

isk  factors  for  atopic  dermatitis  symptoms  ever

he  main  factors  significantly  associated  to  atopic  dermati-
is  symptoms  ever  found  in  the  univariate  analysis,  using
he  chi-squared  test,  were  the  following:  positive  family
topy  (OR  1.934,  95%CI:  1.465---2.552,  P  <  0.001),  female
ender  (OR:  1.561,  95%CI:  1.174---2.074,  P  =  0.002),  sleeping
n  feather  pillow  (OR  7.424,  95%CI:  5.555---9.922,  P  <  0.001),
arasite  infestation  (OR  1.544,  95%CI:  1.028---2.320,

 =  0.036),  contact  with  pets  in  the  first  year  of  life  (OR
.276,  95%CI:  1.858---5.778,  P  <  0.0001),  and  after  the  age
f  seven  (OR  1.487,  95%CI:  1.089---2.030,  P  =  0.012).  Chil-
ren  in  contact  with  pets  since  the  first  year  of  life  had
ewer  symptoms  of  atopic  dermatitis  ever  (OR  0.134,  95%CI:
.033---0.546,  P  =  0.005).

We  did  not  observe  any  statistically  significant  relation-
hip  between  atopic  dermatitis  and  maternal  smoking  during
regnancy,  passive  smoking,  breastfeeding,  and  socioeco-
omic  status.

Following  univariate  analysis,  multiple  logistic  regression
nalysis  was  made  with  all  the  variables.  The  factors  found
o  be  associated  to  the  symptoms  of  atopic  dermatitis  ever
n  children  were:  positive  family  atopy  (OR  1.552,  95%CI:
.157---2.081,  P  =  0.003),  female  gender  (OR:  1.510,  95%CI:
.122---2.032,  P  =  0.006),  sleeping  on  feather  pillow  (OR
.867,  95%CI:  5.109---9.229,  P  <  0.0001),  and  contact  with
ets  after  the  age  of  seven  (OR  1.438,  95%CI:  1.027---2.012,

 =  0.034).  Children  in  contact  with  pets  since  the  first  year
f  life  had  fewer  symptoms  of  atopic  dermatitis  ever  (OR
.223,  95%CI:  0.054---0.919,  P  =  0.038).

We  found  that  children  with  symptoms  of  atopic  der-
atitis  ever  are  at  increased  risk  for  developing  other

topic  disorders:  asthma  (OR  3.553,  95%CI:  1.945---6.489,
 <  0.0001)  and  allergic  rhinitis  ever  (OR  2.843,  95%CI:
t  al.  Prevalence  of  and  risk  factors  for  the  develop-
orthwest  Croatia.  Allergol  Immunopathol  (Madr).  2012.

.394---5.797,  P  =  0.004).
We  did  not  observe  any  statistically  significant  relation-

hip  between  atopic  dermatitis  and  parasite  infestation,
aternal  smoking  during  pregnancy,  passive  smoking,

dx.doi.org/10.1016/j.aller.2012.10.008
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Atopic  dermatitis  in  children  
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reastfeeding,  and  socioeconomic  status.  Results  are  shown
n  Table  2.

isk  factors  for  atopic  dermatitis  symptoms  in  the
ast 12  months

he  main  factors  significantly  associated  to  atopic  dermati-
is  symptoms  in  the  past  12  months  found  in  the  univariate
nalysis,  using  the  chi-squared  test,  were  the  follow-
ng:  positive  family  atopy  (OR:  2.329,  95%CI:  1.697---3.197,

 <  0.001),  female  gender  (OR:  1.689,  95%CI:  1.218---2.342,
 =  0.001),  sleeping  on  feather  pillow  (OR:  6.261,  95%CI:
.526---8.661,  P  <  0.0001),  parasite  infestation  (OR  1.715,
5%CI:  1.099---2.675,  P  =  0.017),  contact  with  pets  in  the
rst  year  of  life  (OR  3.418,  95%CI:  1.844---6.334,  P <  0.001)
nd  after  the  age  of  seven  (OR  1.489,  95%CI:  1.047---2.119,

 =  0.027).  Children  who  were  in  contact  with  pets  since  the
rst  year  of  life  had  fewer  symptoms  of  atopic  dermati-
is  in  the  past  12  months  (OR  0.181,  95%CI:  0.044---0.735,

 =  0.017).
We  did  not  observe  any  statistically  significant  rela-

ionship  between  atopic  dermatitis  in  the  past  12  months
nd  maternal  smoking  during  pregnancy,  passive  smoking,
reastfeeding,  and  socioeconomic  status.

In  multiple  logistic  regression  analysis  the  factors  found
o  be  associated  to  the  symptoms  of  atopic  dermatitis  in  the
ast  12  months  in  children  were:  positive  family  atopy  (OR
.902,  95%CI:  1.366---2.648,  P =  0.0001),  female  gender  (OR:
.648,  95%CI:  1.175---2.312,  P  =  0.004),  sleeping  on  feather
illow  (OR  5.111,  95%CI:  3.648---7.161,  P  <  0.0001),  parasite
nfestation  (OR  1.727,  95%CI:  1.078---2.765,  P  =  0.023)  and
ontact  with  pets  in  the  first  year  of  life  (OR  1.975,  95%CI:
.000---3.898,  P =  0.049).

We  did  not  observe  any  statistically  significant  relation-
hip  between  atopic  dermatitis  symptoms  in  the  past  12
onths  and  maternal  smoking  during  pregnancy,  passive

moking,  breastfeeding  and  socioeconomic  status.  Results
re  shown  in  Table  3.

iscussion

he  present  study  was  carried  out  using  the  ISAAC  interna-
ional  methodology  for  the  prevalence  rates  and  risk  factors
or  the  development  of  atopic  diseases.

Many  prospective  epidemiological  studies  show  that  the
ncidence  of  AD  is  growing  and  that  the  increase  has
een  especially  dramatic  in  the  past  20---30  years.8 Data
n  AD  symptoms  show  that  this  disease  is  common,  with

 large  range  of  prevalence  from  less  than  2%  in  Iran
nd  China  to  around  20%  in  Australasia,  England,  and
candinavia.9

This  is  the  third  study  conducted  in  Croatia,10,11 based
n  the  ISAAC  protocol.  When  comparing  our  results
ith  the  results  from  other  regions  in  Croatia  using

he  same  methodology  and  in  the  same  age  group,  we
ound  significantly  lower  prevalence  (OR:  1.393,  95%CI:
.058---1.833,  P  =  0.018)  compared  with  Zagreb.10 Com-
t  al.  Prevalence  of  and  risk  factors  for  the  develop-
orthwest  Croatia.  Allergol  Immunopathol  (Madr).  2012.

ared  with  Primorsko-Goranska  county,11 our  prevalence  was
igher,  but  there  were  no  significant  differences  found.
his  could  be  explained  by  different  environmental  factors.
agreb  and  the  Me –dimurje  region  are  in  the  north  of  the

dx.doi.org/10.1016/j.aller.2012.10.008
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Table  2  Risk  factors  for  symptoms  of  atopic  dermatitis  ever  calculated  from  the  written  questionnaire.

N  (%)a Total  N  =  2887
Univariate  analysis

Total  N  =  2887
Multivariate  analysis

OR  95%CI  P  OR  95%CI  P

Positive  family  atopy 112  (51.38)/943  (35.33)  1.934  1.465---2.552  <0.001  1.552  1.157---2.081  0.003
Female gender 135  (61.93)/1362  (51.03) 1.561  1.174---2.074  0.002  1.510  1.122---2.032  0.006
Maternal smoking

during  pregnancyb
38  (17.43)/411  (15.4) 1.291  0.518---3.216  0.584  1.141  0.409---3.187  0.801

Passive smokingb 87  (39.91)/975  (36.53)  1.154  0.865---1.539  0.329  1.094  0.795---1.506  0.580

Pets ownership  92  (42.2)/981  (36.76)  1.256  0.948---1.665  0.112
- 1st  year  of  life  16  (7.34)/63  (2.36)  3.276  1.858---5.778  <0.001  1.801  0.959---3.383  0.067
- 1st---3rd  year  of
life

4 (1.83)/65  (2.44)  0.749  0.269---2.078  0.5785  0.535  0.181---1.583  0.258

- 4th---7th  year  of
life

10  (4.59)/137  (5.13)  0.889  0.462---1.711  0.724  0.619  0.303---1.268  0.190

- >7th  year  of  life  60  (27.52)/543  (20.34)  1.487  1.089---2.030  0.012  1.438  1.027---2.012  0.034
- Since  1st  year  of
life

2  (0.92)/172  (6.44)  0.134  0.033---0.546  0.005  0.223  0.054---0.919  0.038

Breastfeeding  199  (91.3)/2435  (91.2)  1.007  0.617---1.642  0.979
- <3  months  109  (50)/1249  (46.8)  1.137  0.859---1.504  0.368  1.0899  0.631---1.883  0.756
- 4---6  months  61  (27.98)/747  (27.99)  0.999  0.735---1.359  0.998  1.101  0.615---1.971  0.746
- 7---12  months  22  (10.09)/312  (11.69)  0.848  0.536---1.340  0.480  0.811  0.409---1.609  0.549
- >12  months 7  (3.21)/127  (4.76)  0.664  0.306---1.439  0.299  0.729  0.327---1.627  0.440

Parasites infestation  30  (13.76)/250  (9.37)  1.544  1.028---2.320  0.036  1.492  0.966---2.304  0.071
Feather pillow  110  (50.5)/322  (12.06)  7.424  5.555---9.922  <0.0001  6.867  5.109---9.229  <0.0001
Socioeconomic  status

(low,  medium,
high)

2  (0.92)/78  (2.92).
134  (61.5)/1465  (54.9).
82  (37.6)/1125  (42.17)

0.841  0.509---1.389  0.498  1.045  0.543---2.017  0.891

Asthma symptoms
everc

81  (37.16)/288  (10.79)  4.888  3.618---6.603  <0.0001  3.553  1.945---6.489  <0.0001

Allergic rhinitis
symptoms  everc

82  (37.61)/298  (11.17)  4.797  3.556---6.471  <0.0001  2.843  1.394---5.797  0.004

a Number (percentage) of children with symptoms/children without symptoms of atopic dermatitis ever according to risk factor.
b Categories: 1---5 cigarettes per day, 6---10 cigarettes per day, 11---15 cigarettes per day, 16---20 cigarettes per day, >20 cigarettes per
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c Multivariate logistic regression for symptoms of respiratory ato

ountry,  with  the  same  humid  continental  climate.  Their  dif-
erence  is  that  the  Me –dimurje  region  is  a  rural  environment
nd  Zagreb  is  an  urban  area.  Primorsko-Goranska  county
elongs  to  the  northern  Adriatic  region,  which  differs  in  cli-
ate,  and  vegetation.  These  regional  differences  should  be

onsidered  and  researched  in  further  studies.  Results  from
ur  study  together  with  the  results  of  other  studies  from
roatia  show  that  Croatia  is  a  country  with  a  moderate
revalence  of  these  symptoms.

Comparing  our  results  with  the  results  from  other  Euro-
ean  countries  we  can  observe  that  the  prevalence  is  lower
han  in  Scandinavia,  France  and  UK,  and  that  it  is  in  the
ame  range  with  most  of  the  nearby  European  countries
Germany,  Italy,  Austria).  This  could  be  explained  by  dif-
erent  environmental  factors  and  genetic  predisposition  in
ifferent  geographic  areas.  Comparison  of  our  results  with
hose  from  other  studies  is  shown  in  Fig.  1.
Please  cite  this  article  in  press  as:  Munivrana  Skvorc  H,  e
ment  of  atopic  dermatitis  in  schoolchildren  aged  12---14  in  n
http://dx.doi.org/10.1016/j.aller.2012.10.008

In  the  majority  of  published  epidemiological  studies  AD
as  more  commonly  diagnosed  in  girls  than  in  boys.12 This

endency  has  also  been  confirmed  in  our  study,  and  female
ender  increased  the  risk  of  AD  by  about  1.7-fold.  Our  results

a
d
n

nked to symptoms of atopic dermatitis ever.

re  consistent  with  the  hypothesis  that  positive  family  atopy
ncreases  the  risk  of  atopic  dermatitis.13,14

In  our  study  the  most  important  risk  factor  for  devel-
pment  of  AD  found  is  sleeping  on  feather  pillow.  Feather
illows  accumulate  a  high  concentration  of  dust,15 and  chil-
ren  sleeping  on  them  are  more  likely  to  be  exposed  to
nhalation  allergens  like  dust  mites,  which  possibly  leads  to
n  increased  risk  for  early  sensitisation  and  development  of
D.16

Early  exposure  to  second-hand  smoking  has  been  shown
o  be  associated  with  the  development  of  AD.17---19 However,
here  are  also  studies  showing  no  association  between  expo-
ure  to  second-hand  tobacco  smoke  and  allergy  diseases.20

n  our  study,  exposure  to  maternal  smoking  during  pregnancy
nd  exposure  to  environmental  tobacco  smoke  was  not  con-
ected  to  the  symptoms  of  atopic  AD  ever  or  in  the  past  12
onths.
t  al.  Prevalence  of  and  risk  factors  for  the  develop-
orthwest  Croatia.  Allergol  Immunopathol  (Madr).  2012.

There  have  only  been  few  studies  looking  directly  at  the
ssociation  of  AD  with  intestinal  parasites,  and  most  of  them
o  not  support  a  hypothesis  of  a  protective  effect  of  intesti-
al  parasites  in  AD,21,22 which  is  contrary  to  the  hypothesis  of

dx.doi.org/10.1016/j.aller.2012.10.008
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Table  3  Risk  factors  for  symptoms  of  atopic  dermatitis  in  the  past  12  months  calculated  from  the  written  questionnaire.

N  (%)a Total  N  =  2887
Univariate  analysis

Total  N  =  2887
Multivariate  analysis

OR  95%CI  P  OR  95%CI  P

Positive  family  atopy  93  (56.02)/962  (35.35)  2.329  1.697---3.197  <0.001  1.902  1.366---2.648  0.0001
Female gender 106  (63.86)/1392  (51.12)  1.689  1.218---2.342  0.001  1.648  1.175---2.312  0.004
Maternal smoking

during  pregnancyb
35  (21.08)/414  (15.21) 2.075  0.807---5.336  0.129  1.844  0.625---5.439  0.267

Passive smokingb 72  (43.37)/990  (36.38) 1.339  0.975---1.839 0.071  1.192  0.833---1.706  0.335

Pet ownership  71  (42.8)/1002  (36.8)  1.282  0.932---1.764  0.126
- 1st  year  of  life  13  (7.83)/66  (2.43)  3.418  1.844---6.334  <0.001  1.975  1.000---3.898  0.049
- 1st---3rd  year  of
life

3  (1.81)/66  (2.43)  0.740  0.231---2.374  0.613  0.674  0.206---2.214  0.516

- 4th---7th  year  of
life

7  (4.22)/140  (5.15)  0.812  0.373---1.767  0.599  0.699  0.314---1.557  0.381

- >7th  year  of  life  46  (27.7)/557  (20.47)  1.489  1.047---2.119  0.027  1.411  0.969---2.057  0.073
- Since  1st  year  of
life

2  (1.2)/172  (6.32)  0.181  0.044---0.735  0.017  0.285  0.069---1.176  0.082

Breastfeeding  154  (92.8)/2480  (91.1)  1.247  0.659---2.361  0.497
- <3  months  89  (53.6)/1269  (46.6)  1.323  0.967---1.808  0.079  1.089  0.883---3.372  0.110
- 4---6  months  46  (27.7)/762  (28.0)  0.985  0.694---1.399  0.935  1.101  0.792---3.250  0.189
- 7---12  months  15  (9.04)/319  (11.7)  0.748  0.434---1.287  0.294  0.811  0.466---2.435  0.881
- >12  months 4  (2.41)/130  (4.78)  0.492  0.179---1.348  0.168  0.499  0.176---1.413  0.190

Parasites infestation  25  (15.06)/255  (9.37)  1.715  1.099---2.675  0.017  1.727  1.078---2.765  0.023
Feather pillow  80  (48.19)/352  (12.94)  6.261  4.526---8.661  <0.0001  5.111  3.648---7.161  <0.0001
Socioeconomic  status

(low,  medium,
high)

1  (0.60)/79  (2.90).
100  (60.2)/1499  (55.1).
65  (39.2)/1142  (41.99)

0.965  0.709---1.313  0.819  1.268  0.690---2.329  0.444

Asthma symptoms
everc

62  (37.35)/307  (11.28)  4.688  3.349---6.561  <0.0001  0.759  0.386---1.490  0.422

Allergic rhinitis
symptoms  everc

65  (39.16)/315  (11.58)  4.916  3.523---6.858  <0.0001  0.987  0.429---2.269  0.976

a Number (percentage) of children with symptoms/children without symptoms of atopic dermatitis in the past 12 months according to
risk factor.

b Categories: 1---5 cigarettes per day, 6---10 cigarettes per day, 11---15 cigarettes per day, 16---20 cigarettes per day, >20 cigarettes per
day.

c Multivariate logistic regression for symptoms of respiratory atopy li
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Atopic dermatitis

Figure  1  Comparison  of  prevalence  rates  of  symptoms  of
atopic  dermatitis  in  the  last  12  months  reported  in  the  present
study and  other  studies  in  Croatia  together  with  some  ISAAC-
participating  countries  based  on  the  written  questionnaire.9---11
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nked to symptoms of atopic dermatitis in the past 12 months.

heir  protective  effect  in  the  development  of  other  allergy
iseases.23 Some  parasites  are  associated,  at  least  tem-
orarily  as  they  enter  the  body,  with  skin  irritation,  and  this
ould  be  misclassified  for  symptoms  of  AD.  This  could  be  an
xplanation  of  the  positive  association  of  AD  and  parasites
n  our  study.

Despite  the  number  of  studies,  results  about  exposure
o  pets  and  development  of  AD  are  controversial.24,25 In  our
tudy  exposure  to  pets  in  the  first  year  of  life  increased  the
isk  of  the  development  of  AD.  Exposure  to  pets  after  the
rst  year  of  age  is  more  often  in  healthy  population  than  in
hose  with  allergic  symptoms.  This  could  suggest  a  protec-
ive  role  of  long-term  animal  exposure  on  development  of
D  or  could  be  explained  by  selective  avoidance  of  keeping
ets  in  atopic  children.

The  protective  effect  of  breastfeeding  on  the  develop-
t  al.  Prevalence  of  and  risk  factors  for  the  develop-
orthwest  Croatia.  Allergol  Immunopathol  (Madr).  2012.

ent  of  AD  is  also  a  controversial  issue,  with  some  studies
howing  a  benefit  and  others  no  effect.26 We  did  not  observe
ny  effect  of  breastfeeding  on  development  of  AD.

dx.doi.org/10.1016/j.aller.2012.10.008


 IN+Model
A

6

i
a
t
w
s

C

T
r
d
u
p
o
E
p

d
r
f

E

P
d
a

C
f
c
i
g
s

R
o
s
d

C

T

A

T
a

R

1

1

1

1

1

1

1

1

1

1

2

2

ARTICLELLER-442; No. of Pages 7

 

Many  studies  show  that  socioeconomic  status  does  not
nfluence  the  development  of  allergy  diseases,  therefore
ssociated  factors  would  be  the  true  elements  influencing
he  prevalence  of  these  diseases.27,28 In  our  study  there
as  no  correlation  between  symptoms  of  AD  and  level  of

ocioeconomic  status.

onclusions

he  results  of  our  study  show  that  northern  Croatia  is  a
egion  with  moderate  prevalence  of  AD  among  schoolchil-
ren.  Compared  with  previous  studies  conducted  in  Croatia
sing  the  ISAAC  protocol,  results  are  in  the  same  range.  Com-
ared  with  the  results  from  other  European  countries  we  can
bserve  that  the  prevalence  is  in  the  same  range  with  most
uropean  countries  (Germany,  Italy,  and  Austria)  which  are
laced  closely  geographically.

The  following  risk  factors  were  family  atopy,  female  gen-
er  and  sleeping  on  feather  pillow.  Because  of  controversial
esults  of  previous  studies  conducted  on  the  same  topic,
urther  investigations  should  be  made.
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