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Abstract

Background:  This st udy aims t o evaluat e t he associat ion bet ween envi ronment al  and 
socio-economic condit ions wit h asthma prevalence in t he eight  ISAAC cent res in North-East  
Brazil.
Met hods: Est imates on occurrence, severit y and medical diagnoses of  asthma in the previous 
12 months were compared using environmental and socioeconomic indicators. Associat ions were 
assessed using simple linear regression and Pearson correlat ion coeffi cient .
Resul t s:  There was no di f ference in ast hma prevalence bet ween cent res.  Act ive ast hma 
prevalence increased wit h increasing wat er privat ion,  and t his would explain 62 % of  t he 
observed prevalence.  Median t emperature increase was inversely related t o act ive asthma 
(r = 0.81;  p < 0.05).  There was a posit ive associat ion bet ween lat i t ude and act ive ast hma 
prevalence (r = 0.82;  p < 0.005),  a negat ive associat ion between severe asthma and yearly 
medium temperature (r = —0.89; p < 0.05), and a posit ive associat ion with lat itude (r = 0.78; 
p < 0.05).
Conclusion:  Relat ion between t he t ropical weather and high prevalence of  asthma was not  
confi rmed. There were associat ions with water privat ion and lat itude.

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

KEYWORDS

Asthma; Correlat ion; 
Environmental 
condit ions; ISAAC; 
Prevalence

*Corresponding author. 
 E-mail : lafranco@infonet .com.br (J.M. Franco).

ORIGINAL ARTICLE

Socio-environmental conditions and geographical variability 

of asthma prevalence in Northeast Brazil

Jackeline M. Francoa,*, Ricardo Gurgela,  Dirceu Soleb,  Vera Lúcia Françac,  
Bernard Brabind and Brazilian ISAAC Groupe

aDepartment  of  Medicine and Universit y Hospit al , Federal Universit y of  Sergipe, Aracaj u, Brazil
bDepartment  of  Paediat rics, Federal Universit y of  São Paulo, São Paulo, Brazil
cDepartment  of  Geography, Federal Universit y of  Sergipe, Aracaj u, Brazil
dChild and Reproduct ive Group, Liverpool School of  Tropical Medicine, Liverpool, Unit ed Kingdom
eMurilo Brit t o (IMIP Pediat rics Inst it ut e of  Pernambuco, Recife, Brazil );  Almerinda R Silva and Emanuel Sarinho (Federal 

Universit y of  Pernambuco, Caruaru, Brazil );  Leda Solano de Freit as (Federal Universit y of  Bahia, Salvador, Brazil );  

Francisco J Passos Soares and Mércia Lamenha Medeiros Santos (Federal Universit y of  Alagoas, Maceió, Brazil );  Vera Dantas 

(Federal Universit y of  Rio Grande do Nort e, Natal , Brazil )



Geographical variability of Asthma in Northeast -Brazil 117

Introduction

To improve worldwide knowledge on asthma prevalence and 
its variat ion across dif ferent  regions a uniform methodology 
of assessment  was used in the Internat ional Study of Asthma 
and Allergies in Childhood (ISAAC) which was int roduced in 
1990. The same standardised quest ionnaire was used in all 
part icipant  cent res for children 6 to 7 years of age and ado-
lescents of 13 to 14 years.1,2

ISAAC phase I demonst rated the wide variat ion in asthma 
prevalence,  wit h higher est imates reported f rom English-
speaking developed count ries and f rom Lat in America. 3,4 
The Phase III ISAAC init iat ive used t he same methodology 
seven years later and demonst rated cont inued variat ion in 
prevalence and wi t h signi f i cant  prevalence increases 
(> 1 or 2 standard deviat ions) for at  least  one of  the aller-
gic condi t ions assessed in t wo t hi rds of  par t i cipat ing 
cent res. 3,5 Such variabil it y may be due to l ifestyle,  dietary 
fact ors,  infect ions,  socio-economic inf luences,  cl imat ic 
changes,  diagnost ic di f f erences and management  prac-
t ices. 6-9 For less developed count ries,  including count ries 
in Lat in America,  fewer ISAAC st udies have been under-
taken. 7,10,11

The associat ion bet ween high average environment al 
t emperat ure and increased prevalence and sever i t y of 
ast hma has been wel l  document ed. 8,12-16 Mal lol  et  al . 7 in 
Lat in-American cent res,  report ed t his t rend for hot  and 
humid t ropical  cl imat es.  Some Brazi l ian par t icipat ing 
cent res in t his study reported high prevalence also for lo-
cat ions wit h di f ferent  cl imat es and lower average t em-
perat ures. 11 These di f f erences,  t oget her wi t h t he large 
geographic diversi t y in Brazi l ,  emphasise t he need t o 
study these variable associat ions within t his large t ropical 
count ry.

In t his analysis,  dur ing Phase III of  t he ISAAC st udy, 
we examined t he associat ion bet ween envi ronment al 
and socio-economic condi t ions and ast hma prevalence 
in t he eight  ISAAC par t icipat ing cent res in Nort h-East  
Brazi l .

Materials and methods

The study was undertaken in 2002-2003 in the North-eastern 
region of Brazil (Fig. 1). The ISAAC methodology established 
by the ISAAC Internat ional Data Center11 was used in the fol-
lowing centres: Natal (Rio Grande do Norte), Recife and Caru-
aru (Pernambuco), Maceió (Alagoas), Aracaju (Sergipe), Feira 
de Santana, Salvador and Vitória da Conquista (Bahia).

All cent res followed the same select ion procedures (ran-
dom st rat ifi ed sampling), school quest ionnaire dist ribut ion, 
data col lect ion and data processing methods approved by 
the Cent ral Coordinat ion Commit tee in New Zealand. The 
writ ten quest ionnaires were previously validated for Portu-
guese Languag17 and f or t his report  we considered t he 
13-14 years group responses. All data were double entered 
in EpiInfo version 6.0.  Ethical approval for t he st udy was 
separately obtained for each cent re.

Study variables

In this study, we est imated asthma symptoms on the basis of 
posit ive answers t o t he writ t en quest ions:  “ Have you had 
wheezing or whist ling in the chest  in the past  12 months?” , 
t his quest ion indicat es “ act ive ast hma” .  The severit y of 
asthma symptoms was assessed with the posit ive answers to 
t he quest ion:  “ In t he past  12 mont hs,  has wheezing ever 
been severe enough t o l imit  your speech t o only or t wo 
words at  a t ime between breaths” . Lifet ime asthma diagno-
sis was assessed with posit ive answers to the quest ion “ Have 
you ever had asthma?”  Geographical and cl imat ic data in-
cluded lat itude, average medium temperature (ºC) and alt i-
tude and were obtained from IBGE.18

Socioeconomic charact erist ics were assessed using t he 
Human Development  Index (HDI),  GINI index and Social ex-
clusion index obtained from the cit ies socioeconomic data 
records.19 This last  score was developed in 2002 to evaluate 
social exclusion and was considered to represent  a poverty 
index. It  includes the variables: water privat ion, which re-
fers to the households without  access to tap water (PRIVWA-

Figure 1.  Brazil and Northeast  region situat ion.
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TER),  sewerage privat ion,  t he percent age of  households 
without  sewerage service (PRIVSEW), waste collect ion pri-
vat ion, percentage of households without  regular waste col-
lect ion (PRIVWASTE),  percent age of  populat ion above 
10 years of  age who are il l it erate (PRIVEDUC) and the per-
centage of  households wit h per capit a average income of 
less than one dollar/ day (PRIVINCOME).

Statistical analysis

Data in percentages were converted to arc-seno √p, to re-
duce variabil it y and skewness.  Associat ions were assessed 
using simple linear regression and Pearson Correlat ion coef-
fi cient .20 Prevalence of asthma categories (act ive, acute and 
diagnosed asthma) were the dependent  variable, and inde-
pendent  variables were environmental condit ions (yearly 
medium average t emperature,  lat it ude and alt it ude) and 

socioeconomic indicators (IES, PRIVWATER, PRIVSEW, PRIVE-
DUC, PRIVWASTE, PRIVINCOME, HDI and GINI). The Chi-square 
test  was used to evaluate differences between cent res. Data 
were analysed using BioEstat  2.0.21 The level of signifi cance 
was 5 % (p < 0.05). Data in percentages (prevalence of asth-
ma and socioeconomic indicators) were converted to arc-se-
no Öp...20

Results

The overall study compliance in each cent re was good, with 
87.3 % (IC95 % 79.4-95.1) of  st udents ful ly complet ing t he 
quest ionnaire. There was no dif ference between cent res in 
prevalence of act ive asthma, severe asthma and diagnosed 
asthma (Table I). Prevalence of act ive asthma was not  asso-
ciated with average alt itude variat ion or with the maj orit y 

Table I.  Prevalence of asthma and related symptoms in Northeast  Brazilian cent res  part icipat ing in the ISAAC Phase III study

Cent res Populat ion Part icipants Posit ive responses Act ive asthma Severe asthma Diagnosed asthma

Aracaj u 461,534 3043 568 18.7 6.8 15.4

Caruaru 253,634 3026 542 17.9 5.0 19.7

Feira de Santana 480,949 1732 373 21.5 6.2  5.8

Maceió 797,759 2745 406 14.8 5.0 13.8

Natal 712,317 1020 193 18.9 5.2 16.2

Recife 1,422,905 2865 548 19.1 4.1 18.0

Salvador 2,443,107 3020 744 24.6 5.9 13.7

Vitória da Conquista 262,494 1679 512 30.5 9.1 13.2

Chi-Square = 6.257; p > 0.05

Table II.  Associat ion between environmental and socioeconomic factors with prevalence of act ive asthma, severe asthma 
and diagnosed asthma in Northeast  Brazilian cent res part icipat ing in ISAAC Phase III

Factors

 

Act ive asthma Severe asthma Diagnosed asthma

r F r F r F

Environmental

 Mean temperature (ºC) —0.81 11.25* —0.89 25.05** 0.46 1.62

 Lat itude South 0.82 12.57* 0.78 9.33* —0.55 2.67

 Alt itude (m) 0.61 3.65 0.64 4.25 —0.03 0.006

Socioeconomic

 IES (%) 0.51 2.16 0.51 2.21 —0.28 0.51

 PRIVWATER (%) 0.79 10.03* 0.72 6.72* —0.23 0.34

 PRIVSEW (%) 0.35 0.88 0.16 0.16 —0.44 1.46

 PRIVWASTE (%) 0.35 0.86 0.38 1.07 —0.35 0.84

 PRIVEDUC (%) 0.05 0.01 0.15 0.14 0.10 0.07

 PRIVINCOME (%) 0.32 0.68 0.45 1.55 —0.30 0.63

 HDI (%) —0.47 1.43 —0.39 0.91 0.38 0.89

 GINI (%) 0.01 0.0008 —0.64 2.08 0.60 1.69

r:  coeffi cient  of correlat ion; F: maj or variance/ minor variance; IES: Social exclusion index; PRIVWATER: water privat ion; 
PRIVSEW: sewerage privat ion; PRIVWASTE: waste collect ion privat ion; PRIVEDUC: populat ion above 10 years of age ill iterate; 
PRIVINCOME: households with per capita average income of less than one dollar/ day; HDI: Human Development  Index; 
GINI: GINI index.
*p < 0.05 **P < 0.01
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of socioeconomic indicators (Table II), except  for PRIVWATER. 
Act i ve ast hma preval ence increased wi t h i ncreasing 
PRIVWATER,  and t his explained 62 % of  t he observed in-
crease in prevalence (Table II,  Fig. 2 C).

There was a signifi cant  associat ion between lat itude and 
yearly average temperature (Fig.  2 A and B).  Mean tempe-
rat ure increase was inversely relat ed t o act ive ast hma 
(r = 0.81;  p < 0.05).  There was a posit ive associat ion be-

Figure 2.  Associat ion of prevalence of act ive asthma (A, B and C) and severe asthma (D, E and F) with lat itude, mean temperature 
(ºC) and water privat ion (PRIVWATER) in Northeast  Brazilian cent res part icipat ing in the ISAAC Phase III study.

A B

C D

E F



120 Franco J et  al

t ween lat i t ude and act ive ast hma prevalence (r = 0.82; 
p < 0.005).

Act ive and severe asthma showed comparable associat ions 
with alt it ude and yearly mean temperature,  alt hough the 
st rength of  t hese varied between the two asthma catego-
ries. There was a negat ive associat ion between severe asth-
ma and yearly average temperature (r = —0.89; p < 0.05), 
and a posit ive associat ion with lat itude (r = 0.78; p < 0.05), 
(Table II;  Fig.  2 D, E and F).  There was signifi cant  posit ive 
correlat ion bet ween wat er privat ion and socio-economic 
variables (r = 0.72; p < 0.05; Table II).

There was no associat ion of  diagnosed asthma category 
with environmental or socioeconomic parameters (Table II).

Discussion

Environmental climat ic condit ions such as temperature and 
lat i t ude were inversely relat ed t o ast hma prevalence in 
these Brazilian North-eastern ISAAC cent res, but  an impor-
t ant  socioeconomic indicat or,  wat er privat ion,  was also 
 direct ly correlated with prevalence. The infl uence of short -
term climate change on acute asthma exacerbat ions is well 
established, 22,23 but  t he long-term infl uence of  cl imate on 
disease occurrence is l it t le studied.  Previous report s have 
indicated that  prevalence increased in places where tem-
perature variat ion was small and yearly average tempera-
ture high.12-16 The North-East  region in Brazil comprises nine 
states where a populat ion of  50 mil l ion l ive in an area of 
1,561,177 Km2 (18.3 % of  t he count ry area).  A t ropical cl i-
mate predominates with large inland areas of semiarid land 
wit h dry weat her,  and much more humid coast al  areas. 
There are marked socioeconomic disparit ies within this part  
of Brazil,  which is considered the least  developed and poor-
est  region of the count ry. All the ISAAC cent res, except  for 
Vitória da Conquista (BA) and Caruaru (PE), were located in 
the coastal region where the maj orit y of large cit ies in the 
region are located.

A relat ion between the t ropical weather and high preva-
lence of asthma has been suggested by Mallol et  al.16 Brazil-
ian Nort h-east ern ISAAC cent res are locat ed in an area 
where t ropical cl imate predominates,  but  ot her environ-
mental climat ic condit ions such as temperature and lat itude 
were inversely related to asthma prevalence. This cont ra-
dict s Mal lol ’s fi ndings,  as asthma occurrence,  and severe 
asthma prevalence, decreased with increase in annual mean 
temperature, in this t ropical set t ing. Other geographic fac-
tors may explain these differences as the present  study used 
cent res which were coastal ly located,  whereas t he other 
study16 had a wide variat ion with cent res dispersed across 
coast al  and inland locat ions.  The cent res in t he present  
study were in areas of  high environmental humidit y which 
can enhance mite and fungi proliferat ion, thus cont ribut ing 
to the increased risk of asthma. Studies from Aust ralia and 
the Mediterranean have reported high house dust  mite prev-
alence in households in coastal areas.25-28 In Singapore, with 
a t ropical  cl imat e,  increase in domici l iary humidit y and 
child bed colonisat ion by dust  mites were associated with 
increased allergic symptoms.28

The Hygiene Hypothesis would support  the conclusion that  
the poor socioeconomic condit ions in Northeast  Brazil would 
be associated with decreased risk of  asthma. 29 The theory 

proposes that  increased prevalence of gast rointest inal and 
parasit ic infect ions, in young children and infants induces a 
protect ive ef fect  through an enhanced t ype I,  immune re-
sponse.30 Intest inal parasit ic infect ions are closely related to 
sanitary condit ions and are an important  public health prob-
lem in most  developing count ries.  In Aracaj u,  North-East , 
Brazil we have shown31 a high enteroparasite prevalence in 
children at tending day-care cent res,  alt hough in Campina 
Grande which experiences high children asthma prevalence, 
Silva et  al.32 found no associat ion between asthma risk and 
ascariasis. It  was not  possible to assess enteric helminthiasis 
in the present  study, although this informat ion would have 
allowed a more detailed assessment  of infect ion risk related 
to socio-economic status. Vitoria da Conquista had the high-
est  act ive and severe asthma prevalence and is most  distant  
f rom the Equator.  It  also has the lowest  average tempera-
ture and highest  social exclusion rates. These combined fac-
tors may explain the fi ndings in this municipality.

As more fact ors relat ed t o t he development  of  ast hma 
are increasingly being recognised, epidemiologic studies in 
dif ferent  locat ions are necessary in order to examine these 
factors and develop improved theories of  causat ion.  More 
detailed evaluat ion of  other regions in Brazil is required in 
order t o bet t er underst and t he ext ent  and diversi t y of 
these factors,  the magnitude of  the problem, and the role 
of  socioeconomic and environmental factors in it s natural 
history.

Acknowledgment

ISAAC study received support  f rom CNPq (Nat ional Counsel 
of  Technological and Scient ifi c Development ),  Brazil Minis-
t ry of  Science and Technology. The authors thank Ms Jeane 
Vilar for support  with the stat ist ical analysis.

Confl ict of interest

The authors have no confl icts of interest  to declare.

References

 1. Asher MI, Keil U, Anderson HR, Beasley R, Crane J, Mart inez F, 
et  al.  Internat ional Study of Asthma and Allergies in Childhood 
(ISAAC): rat ionale and methods. Eur Respir J 1995;8:483-91.

 2. Worldwide variat ions in prevalence of symptoms of asthma, al-
lergic rhinoconj unct ivit is, and atopic eczema: ISAAC. The Inter-
nat ional Study of  Asthma and Allergies in Childhood (ISAAC) 
Steering Commit tee. Lancet  1998;351:1225-32.

 3. Asher MI,  Montefort  S,  Bj örkstén B,  Lai JS.  Worldwide t ime 
t rends in the prevalence of symptoms of asthma, allergic rhino-
conj unct ivit is, and eczema in childhood: ISAAC Phases one and 
three repeat  mult icount ry cross-sect ional surveys. Lancet  2006; 
368:733-43.

 4. ISAAC Steering Commit tee.  Worldwide variat ions in t he pre-
valence of asthma symptoms: the Internat ional Study of Asthma 
and Al lergies in Chi ldhood (ISAAC).  Eur Respir J 1998;12: 
315-35.

 5. Ellwood P, Asher MI, Beasley R, Clayton TO, Stewart  AV, ISAAC 
Steering Commit tee.  The Internat ional Study of  Asthma and 
 Al lergies in Chi ldhood (ISAAC):  phase t hree rat ionale and 
 methods. Int  J Tuberc Lung Dis 2005;9:10-6.



Geographical variability of Asthma in Northeast -Brazil 121

 6. Weiland SK, Bj örkstén B, Brunerkreef B, Cookson WOC, Mut ius 
EV,  St rachan DP et  al .  Phase II of  The Int ernat ional  St udy 
of  Asthma and Allergies in Childhood (ISAAC):  rat ionale and 
 methods. Eur Respir J 2004;24:406-12.

 7. Mallol J, Solé D, Asher I, Clayton T, Steinr, Soto-Quiroz M. Preva-
lence of Asthma symptoms in Lat in-America: The Internat ional 
Study of Asthma and Allergies in Childhood (ISAAC). Pediat r Pul-
monol 2000;30:439-44.

 8. Weiland SK, Husing A, St rachan DP, Rzehak P, Pearce N, and the 
ISAAC Phase One Study Group. Climate and the prevalence of 
symptom of asthma, allergic rhinit is and atopic eczema in chil-
dren. Occup Environ Med 2004;61:609-15.

 9. Stewart  AW, Mitchell EA, Pearce N, St rachan DP, Weiland SK, on 
behalf  of  t he ISAAC Steering Commit tee.  The relat ionship of 
per capita gross nat ional product  to the prevalence of  symp-
toms of asthma and other atopic diseases in children (ISAAC). 
Int  J Epidemiol 2001;30:173-9.

10. Soto-Quiros ME, Soto-Mart inez M, Hanson LA. Epidemiological 
studies of the very high prevalence of asthma and related symp-
toms among school children in Costa Rica from 1989 to 1998. 
Pediat r Allergy Immunol 2002;13:342-9.

11. Solé D, Wandalsen EF, Camelo-Nunes IC, Naspit z CK, ISAAC — 
Grupo Brasileiro.  Prevalence of  symptoms of  asthma, rhinit is 
and atopic eczema among Brazil ian children and adolescents 
ident ifi ed by the Internat ional Study of Ashtma and Allergies in 
Childhood (ISAAC) — Phase 3. J Pediat r (Rio J) 2006;82(5).

12. Hales S,  Lewis S,  Slater T,  Crane J,  Pearce N. Prevalence of 
adult  asthma symptoms in relat ion to climate in New Zealand. 
Environ Health Perspect  1998;106:607-10.

13. Guo YL, Lin YC, Sung FC, Huang SL, Ko YC, Lai JS et  al. Climate, 
t raffi c-related air pollutants, and asthma prevalence in middle-
school children in Taiwan. Environ Health Perspect  1999;107: 
1001-6.

14. De Marco R,  Pol i  A,  Ferrari M,  Accordini S,  Giammanco G, 
 Bugiani M et  al.  The impact  of climate and t raffi c-related NO2 
on the prevalence of asthma and allergic rhinit is in Italy.  Clin 
Exp Allergy 2002;32:1405-12.

15. Verlato G, Calabrese R, De Marco R. Correlat ion between asth-
ma and climate in the European Community Respiratory Health 
Survey. Arch Environ Health 2002;57:48-52.

16. Zanolin ME, Pat taro C, Corsico A, Bugiani M, Carrozzi L et  al.  
The role of  cl imate on the geographic variabil it y of  asthma, 
 allergic rhinit is and respiratory symptoms: results from the Ital-
ian study of asthma in young adults. Allergy 2004;59:306-14.

17. Solé D, Vanna AT, Yamada E, Rizzo MC, Naspitz CK. Internat ional 
Study of  Asthma and Al lergies in Childhood (ISAAC) writ t en 
quest ionnaire: validat ion of asthma component  among Brazilian 
children. J Invest  Allergol Clin Immunol 1998;8:376-82.

18. IBGE — Anuário Estat íst ico do Brasil,  1997. Rio de Janeiro: IBGE, 
1998.

19. Lemos JJS. Mapa da Exclusão Social no Brasil:  radiografi a de um 
país assimet ricamente pobre. In: Fortaleza: Banco do Nordeste 
S.A., 2005.

20. Zar JH. Biostat ist ical Analysis.Third edit ion Hall,  New Jersey. 
1996;282-4.

21. Ayres M, Ayres M Jr,  Ayres DL, Santos AS. Bio Estat  2.0 — Apli-
cações estat íst icas nas áreas das ciências biológicas e médicas. 
Belém, Sociedade Civil Mamirauá, Brasília, CNPq; 2000.

22. Celenza A,  Fot hergil l  J,  Kupek E.  Thunderst orm associat ed 
 asthma: a detailed analysis of environmental factors. BMJ 1996; 
312:604-7.

23. Newson R, St rachan D, Archibald E et  al.  Acute asthma epide-
mics, weather and pollen in England, 1987-1994. Eur Respir J 
1998;11:694-701.

24. Peat  JK, Tovey E, Mellis CM. Importance of house dust  mite and 
Alternaria allergens in childhood asthma: an epidemiological 
study in two climat ic regions of Aust ralia. Clin Exp Allergy 1993; 
23:812-20.

25. Alvarez MJ, Olaguibel JM, Acero S, Quirce S, Garcia BE, Carrillo 
T et  al. Indoor allergens and welling characterist ics in two  cit ies 
in Spain. J Invest ig Allergol Clin Imunnol 1997;7:572-7.

26. De Andrade AD, Bartal M, Birnbaum J, Lanteaume A, Charpin D, 
Vervloet  D. House dust  mite allergen content  in two areas with 
large dif ferences in relat ive humidit y.  Ann Allergy Asthma Im-
munol 1995;74:314-6.

27. Arlian LG, Neal JS, Morgan MS, Vyszenski-Moher DL, Rapp CM, 
Alexander AK. Reducing relat ive humidity is a pract ical way to 
cont rol dust  mites and their allergens in homes in climates tem-
perate. J Allergy Clin Immunol 2001;107:99-104.

28. Tham KW, Zuraim MS, Koh D, Chew FT, Ooi PL. Associat ions be-
tween home dampness and presence of molds with asthma and 
allergic symptoms among young children in the t ropics. Pediat r 
Allergy Immunol 2007;18:418-24.

29. Von Mut ius E. Infect ion: friend or foe in development  of atopy 
and asthma? The epidemiological evidence. Eur Respir J 2001; 
18:744-7.

30. Romagnani S. The increased prevalence of allergy and the hy-
giene hypothesis: missing immune deviat ion, reduced immune 
suppression, or both? Immunology 2004;112:352-63.

31. Gurgel RQ,  Cardoso GS,  Silva AM, Sant os LN,  Ol iveira RCV. 
Creche:  ambiente exposit or ou protetor nas infestações por 
parasit as intest inais em Aracaj u,  SE. Rev Soc Bras Med Trop 
2005;38(3):267-9.

32. Silva MTN, Andrade J,  Tavares-Neto J.  Asma e ascaridíase em 
crianças de 2 a 10 anos de um bairro de periferia. J Pediat r (Rio 
J.) 2003;79(3):227-32.


	Socio-environmental conditions and geographical variability of asthma prevalence in Northeast Brazil
	Introduction
	Materials and methods
	Results
	Discussion
	References


