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Introduction
Hygiene hypothesis is based on the observation that the increase in the incidence of allergic 

diseases in both developed and developing countries, coincided with an improvement in the level of 
hygiene in the 20th century. Factors improving hygiene conditions include access to a safe drinking 
water, hot water tap in the household, as well as factors such as smaller family size and increasingly 
stringent supervision over the quality of consumer food basket, especially in economically developed 
countries, along with the growth in consumption of personal hygiene matters Feeney et al. [1]. 
However, there are opinions that the increase in the incidence of allergic and autoimmune diseases 
over the last century, especially in developing countries, may not be accurate because based on 
data from the World Health Organization, it is clear that there are not availableeven sufficiently 
accurate even basic demographic information Mathers et al. [2]. In addition, the developing world 
cannot provide the required public infrastructure necessary for the relevant diagnosis and reporting 
of these types of diseases or health disorders, which raises doubts about the reliability of the data 
that the hygiene hypothesis is based. However, [3] was the first to declare hygiene hypothesis by 
combination increased incidence of allergic diseases with rising hygienic standard of life. He found 
an inverse relationship between the size of the family and the development of atopic disorders. 
Hygiene hypothesis is based on the chance that the child may be due semisterile environment in 
which it growes, protected from desirable exposure to conventional and non-pathogenic infectious 
agents in the environment in which it grows in the family Bloomfield et al. [4]. If the child then 
comes into contact with the pathogenic infectious agents or specific antigens of allergenic nature 
later in life, there is a risk run to suffer undesirable abnormal immunological reactions.
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Abstract
An important contribution to understanding the causes of the increasing incidence of allergic, 
atopic and other immunopathological conditions in the pediatric population and, later on increased 
incidence of non-communicable diseases (eg., Type 2 diabetes, and autoimmune diseases) in 
adulthood was the hygiene hypothesis. Key risk factors relating to the hypothesis was that children 
population has inadequate exposure to antigens in the environment, cool chain hypothesis, and 
infectious agents in the context of antibiotics overuse, urban life-style excessively meticulous daily 
care of children and high standard of household hygiene. As protective factors were taken such 
as breastfeeding, family size and sibling relationships, that is life in a larger family. The literature 
generally states that the reduced exposure to microbial antigens in children probably plays an 
important role in the growth and incidence of allergies and immunopathological disorders in child 
and adolescent populations. Strenths of the data supporting data for each of these risk or benefit 
factors vary considerably. The most promising factors that could be causally associated with the 
development of allergies include exposure to intestinal microbiome, breastfeeding and sibling 
factors. However, most studies in this area suffer from serious methodological flaws, particularly 
the reliance on retrospective recall the requested information, making it difficult to determine the 
validity of the "hygiene hypothesis". However, the "hygiene hypothesis" as well as follow-up the "old 
friends hypothesis”, are based on knowledge of the critical impact of the intestinal microbiome to 
the maturation of the immune system of children are an important area of research, which could 
provide clues to understanding the causes of the current adverse developments in the incidence of 
allergies, including atopy as well as eg. chronic autoimmune, inflammatory bowel disease not only 
in children but at a later age also the population of adolescents and adults.
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Exposure to Antigenicstimuli of Microbial 
Nature

Limiting exposure to micro-organisms necessary for 
programming the immune system maturation of the child and 
mitigating its future inflammatory response to antigenic stimuli 
adversely affects maturation of the immune system of a child. The 
underlying assumption is that common infections in children 
help create a balance between pro-inflammatory cytokine Th1 and 
tolerance-inducing regulatory T cells and prevents the development 
of subsequent adverse reactions to allergens, microbial or other 
antigenic stimuli [5,6]. There is a rich literature on the key concepts 
of "hygiene hypothesis", including exposure to Helicobacter pylori, 
nematodes, cold chain hypothesis, vaccines, antibiotics, breastfeeding, 
family size and differences between the growing of children in terms 
of urban and rural environment Koloski et al. [7]. The maturation of 
the immune system of a child, particularly the natural immunity, is 
formed on the basis of endogenous factors including the particular 
genetic disposition. Specific, adaptive immunity is generated mainly 
due to external factors, including exposure to microbes and external 
pathogens, microbial colonization of the digestive tract of a child, 
mainly by exposure to intestinal microbiome, nutritional factors and 
active immunization [6]. With the increasing level of personal hygiene 
during the last century in economically developed countries it has 
also been a dramatic decline in the infestation of child population 
by geohelmints, particularly helminths and roundworm. Namely by 
helminths believed to have played an important immunoregulatory 
role in the intestinal flora Weinstock et al. [8]. Nematodes infestations 
is associated with a strong Th2 response, which is in contrast to a Th1 
responses associated with autoimmune disorders e.g. Crohn's disease 
(hereinafter referred to as CD [9,10]. Chronic infestations such 
geohelminty may generate a network of regulatory T (Treg) cells that 
secrete transforming growth factor (TGF)-B and interleukin (IL)-10 
[11]. These cytokines may regulate both Th1 aggressive response, 
but also "tame" increased Th2 response, which contribute to chronic 
course of allergic diseases. While there is available a relatively large 
amount of data from animal models support the immunological 
role of nematodes, there are limited data to verify these possibilities 
in the human gut microbiome. Additionally, helminth infections 
may trigger other mechanisms of anti-inflammatory process in the 
intestine, including an increase in mucus secretion into the intestinal 
lumen [12]. This may affect the interaction between enteric bacteria 
and pathologically altered epithelium, and its effect on intestinal 
motility. Helminths can affect not only the intestinal microbiome 
and even perhaps assumed response to helminth infestations in 
neuroendocrine side Hugot et al. [13]. It is, however, that none of these 
factors was confirmed by valid clinical study. These are still needed to 
confirm the potential of these exciting preliminary observations.

Cold Chain Hypothesis
The hypothesis of cold chain refers to the temporal and geographic 

link between mass expansion of use of refrigerators in households and 
outbreak of epidemic of infections caused by psychrotrofic microbes, 
especially Listeria monocytogenes Liu et al. [14]. It cannot exclude 
that the external factors related to cold chain hypothesis, including 
maintenance of refrigeration equipment, but also the changes in 
eating habits (increased consumption of soft sausages and cheeses in 
the imagination of their safe storage in refrigerators) may also explain 
these trends Walmsley et al. [15].The potential relationship between 
the mass consumption of chilled food and increasing incidence 

of idiopathic Inflammatory Bowel Disease (IBD) is mediated by 
exposure to psychrotroflic bacteria with pathogenic properties such 
as Listeria monocytogenes, Yersinia enterocolitica and Bacillus cereus 
that are able not only to survive but also of growth at low refrigerator 
temperatures Forbes et al. [16]. Elderly patients afflicted with IBD 
average age of those who lived in households with a refrigerator was 
by four years lower than in control patients not owning a refrigerator. 
The observed difference was statistically significant, voiced suspicions 
justified, but because of the complex etiology of IBD was causality 
uncertainin that context Stallmach et al. [17]. While early exposure of 
the gastrointestinal tract of children to psychrotrofic bacteria in the 
first years of life, may be a factor that contributes to the development 
of IBD, is not yet considered to be an independent risk factor in that 
context.

Infections in Early Childhood
Infectious etiology was originally suspected in patient population 

afflicted with IBD on the basis of studies describing a significantly 
higher frequency of infections, e.g. gastroenteritis during the first six 
months after birth, especially in cases of a CD at a later age. Follow 
up studies were based on the analysis of questionnaires collected 
data on the sets of adults and children with IBD in an attempt to 
identify the link between the incidence of gastroenteritis and diarrhea 
in infancy and development later on CD in adolescents and adults. 
However, international multicenter study found no difference in 
the incidence of gastroenteritis in patients with IBD compared to 
control group subjects. While a number of infectious agents, such 
as eg. Paramyxoviruses Montgomery et al. [18] or Mycobacterium 
paratuberculosis Herman-Taylor et al. [19] showed no correlation 
with the incidence of CD.

Overuse of Antibiotics
Antibiotics may adversely affect meaning microbiome 

composition and its natural binding of the immune system [20]. In 
addition, the authors have demonstrated a temporal relationship 
between the introduction of antibiotics on a large scale after World 
War II and the significant increase in the incidence of allergies, 
including atopy and IBD evident in the second half of the last century 
[21]. In an effort to minimize the impact of confounding factors 
were analyzed databases General Practice Research (GPRD) in the 
UK prospectively collected data on CD cases and controls Card et 
al. [22]. This study evaluated the antibiotic therapy, the use of other 
medications, if the patient is a smoker, with the focus with respect 
to the expected development of the latent period of the disease, in 
particular for a period of 2-5 years before clinical diagnosis. It was 
found that 71% of 587 patients with CD were prescribed antibiotics 
2-5 years before diagnosis, compared with 58% in 1460 controls 
(adjusted OR 1.32 [1.05 to 1.65], p <0.001). Although the authors 
avoid the distortion of the results achieved by gender, age, or smoking, 
a major deficiency was administered antibiotics Not specifying the 
type of association and other groups of drugs and contraception. This 
calls into question the causality association with administration of 
antibiotics. However, a strong association between incident cases of 
CD and use of tetracyclines, particularly in those individuals with no 
previous gastrointestinal symptoms, is of interest and may provide 
some guidance for future studies in this field.

Breastfeeding as a Protective Factor
The role of breastfeeding may play a role in the incidence of 

atopic eczema and development of chronic idiopatic inflammations 
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like CD and UC influencing early exposure to food antigens. Some 
of the important differences between breast milk and infant formula 
include immunoglobulins (Ig), such as lactoferrin, lysozyme, growth 
factors, allergic factors, carnitine and DHA ARA. For example, 
lactoferrin is a protein vázalící iron is found in human breast milk 
but not in the artificial feeding. This limits the availability of iron for 
intestinal mikrobion child that can adversely affect the desirable health 
beneficial bacteria in the intestine. This has a direct impact on the 
production of natural antibiotics by bacteria, such as Staphylococcus 
spp. and E.coli Klement et al. [23]. Most of the evidence supports the 
protective effect of breastfeeding at UC and CD Corrao et al. [24]. 
A study based on the Italian populacei 819 IBD patients confirmed 
the lack of guns and exclusive breastfeeding poses an increased risk 
for the incidence of CD and UC [25]. These results were supported 
by the results of studies in Canada and the United States, which 
found in pediatric patients CDs that were inadequately breastfed. 
Contrary to the above-cited authors of studies on a range of more 
than 400 IBD patients whose disease began 20 years ago and who 
were younger than 25 years old at the time of the study there was 
no significant difference between patients and control subjects in the 
frequency of breastfeeding, as well as the consumption of cereals or 
refined sugar during childhood. The big problem studies in this area 
is its retrospective design and dependence on patient memory or his 
mother's response to the questionnaire within the epidemiological 
investigation. Moreover, none of the cited studies have explored the 
potential distorting effects on the development of IBD factors, such 
as maternal effect endocrine modulators (e.g. kontaceptiv) Corao et 
al. [24]. Further prospective studies using larger sized files examined 
during an extended range of potential risk factors is urgently needed 
for strengthening of the power, the validity of these observations in 
terms of the strength of their evidence.

Family Size and Birth Order Child
Abundance of family members may be used to indicate possible 

overflow households, which was associated with reduced levels of 
hygiene and increased potential risk of infection Montgomery et al. 
[26]. In this context, the term was "crowding index", which refers 
to the number of rooms in the household divided by the number 
of residents living in the household Amre et al. [5]. However, no 
differences were found between the number of people residing in 
the home environment during infancy (<18 years) patients with IBD 
compared to controls [27,28]. In a retrospective study Montgomery 
et al. [26] in children who have older siblings was foud increased risk 
for UC, even after controlling for multiple births, sex, maternal age, 
year of birth, region and social status. This may be due to the fact that 
older siblings pose a risk of exposure to a younger sibling infection at 
a younger age. If you have a younger sibling, the older sibling found 
to reduce the risk of CD. This effect was most pronounced when 
they were younger siblings born within two years after the birth of 
the patient. This implies the possibility that younger siblings may 
increase the exposure or re-expose older sibling microorganisms 
which positively affect the mucosal immunity Ekbom et al. [27]. 
Birth order as a potential marker for hygienic theory in IBD was 
investigated in several studies with inconsistent results Bernstein et 
al. [28]. Theoretically, it was expected that the firstborn are usually 
exposed to infection later in life compared with younger siblings 
who come into contact with a viral or bacterial infection from older 
siblings.

Socioeconomic Status
Studies on socioeconomic status as an important risk factor in 

the development of autoimmune morbidities (specifically IBD) led 
to the discovery that higher socioeconomic status was more frequent 
in patients compared with controls. In the spirit of the hygiene 
hypothesis has been suggested that higher socioeconomic status 
families represent usually the lesser number of family members and 
better standards of household hygiene (hot water, separate bathroom, 
flush toilet) and associated restrictions on general exposure to micro-
organisms [27,28]. Along with the general improvement in household 
hygiene during the 20th century, socioeconomic status has become 
less important. However, it would be interesting to identify potential 
status/problems with the incidence of allergies, autoimmune diseases 
and atopy in Roma excluded communities in comparison with our 
general population [29-33].

Conclusion
The incidence of allergies atopic and autoimmune, disease is 

growing and one of the promising hypotheses referring to the reasons 
for this is the hygiene hypothesis. Its basic premise is the reduced 
exposure of the child population to antigenic stimuli during the 
maturation of the immune system of children brought up in too clean 
to semisterile environment. Emphasis is placed on the desired effect 
of natural gut microbiome programming immunological response 
to new antigenic stimuli from the environment, including infectious 
agents and letting common childhood viral infections without 
antibiotic intervention that adversely affect the aforementioned 
microbiome. Although the strength of the epidemiological evidence 
supporting this hypothesis fluctuates due to methodological 
shortages of available individual studies. The impact of microbiome, 
the overuse of antibiotics, repeated infections, breastfeeding and 
perhaps even social status of the family are the most promising 
factors that can promote hygiene hypothesis. They deserve inclusion 
in a carefully prepared a prospective epidemiologic study of child and 
adolescent population, to avoid the problems of retrospective studies 
in particular the memory and selection bias.

Acknowledgement
This paper was elaborated with the support of the Research 

Intention Project PROGRES Q29/LF1.

References
1. Feeney MA, Murphy F, Clegg AJ, Trebble TM, Sharer NM, Snook JA. 

A case-control study of childhood environmental risk factors for the 
development of inflammatory bowel disease. Eur J Gastroenterol Hepatol. 
2002; 14: 529-534.

2. Mathers CD, Fat DM, Inoue M, Rao C, Lopez AD. Counting the dead and 
what they died from: an assessment of the global status of cause of death 
data. Bull World Health Organ. 2005; 83:171-177.

3. Strachan DP. Hay fever, hygiene, and household size. BMJ. 1989; 299: 
1259-1260.

4. Bloomfield SF, Stanwell-Smith R, Crevel RW, Pickup J. Too clean, or not 
too clean: the hygiene hypothesis and home hygiene. Clin Exp Allergy. 
2006; 36: 402-425.

5. Amre DK, Lambrette P, Law L, Krupoves A, Chotard V, Costea F, et al. 
Investigating the hygiene hypothesis as a risk factor in pediatric onset 
Crohn's disease: a case-control study. Am J Gastroenterol. 2006; 101:1005-
1011.

6. Mocková A. Influences on immunity development in the prenatal period. 

https://www.ncbi.nlm.nih.gov/pubmed/11984151
https://www.ncbi.nlm.nih.gov/pubmed/11984151
https://www.ncbi.nlm.nih.gov/pubmed/11984151
https://www.ncbi.nlm.nih.gov/pubmed/11984151
https://www.ncbi.nlm.nih.gov/pubmed/15798840
https://www.ncbi.nlm.nih.gov/pubmed/15798840
https://www.ncbi.nlm.nih.gov/pubmed/15798840
https://www.ncbi.nlm.nih.gov/pubmed/2513902
https://www.ncbi.nlm.nih.gov/pubmed/2513902
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1448690/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1448690/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1448690/
https://www.ncbi.nlm.nih.gov/pubmed/16573775
https://www.ncbi.nlm.nih.gov/pubmed/16573775
https://www.ncbi.nlm.nih.gov/pubmed/16573775
https://www.ncbi.nlm.nih.gov/pubmed/16573775


Vladimir Bencko, et al., Clinics in Oncology - Bladder Cancer

Remedy Publications LLC., | http://clinicsinoncology.com/ 2017 | Volume 2 | Article 12444

(in Czech). Pediatr Praxi. 2014; 15: 197-200.

7. Koloski NA, Bret L, Radford-Smith G. Hygiene hypothesis in inflamatory 
bowel disease: A critical review of the literature. World J Gastroenterol. 
2008; 14: 165-173.

8. Weinstock JV, Summers RW, Elliott DE, Qadir K, Urban JF, Thompson 
R. The possible link between de-worming and the emergence of 
immunological disease. J Lab Clin Med. 2002; 139: 334-338.

9. Satoguina J, Mempel M, Larbi J, Badusche M, Löliger C, Adjei 
O, et al. Antigen-specific Tregulatory-1 cells are associated with 
immunosuppression ina chronic helminth infection (onchocerciasis). 
Microbes Infect. 2002; 4: 1291-1300.

10. Doetze A, Satoguina J, Burchard G, Rau T, Löliger C, Fleischer B, et 
al. Antigen-specific cellular hyporesponsiveness in a chronic human 
helminth infection is mediated by T(h)3/T(r)1-type cytokines IL-10 and 
transforming growth factor-beta but not by a T(h)1 to T(h)2 shift. Int 
Immunol. 2000; 12: 623-630.

11. Else KJ, Finkelman FD. Intestinal nematode parasites, cytokines and 
effector mechanisms. Int J Parasitol. 1998; 28: 1145-1158.

12. McKay DM, Fairweather I. A role for the enteric nervous system in the 
response to helminth infections. Parasitol Today. 1997; 13: 63-69.

13. Hugot JP, Alberti C, Berrebi D, Bingen E, Cézard JP. Crohn's disease: the 
cold chain hypothesis. Lancet. 2003; 362: 2012-2015.

14. Liu Y, van Kruiningen HJ, West AB, Cartun RW, Cortot A, Colombel 
JF. Immunocytochemical evidence of Listeria, Escherichia coli, and 
Streptococcus antigens in Crohn's disease. Gastroenterology. 1995; 108: 
1396-1404.

15. Walmsley RS, Anthony A, Sim R, Pounder RE, Wakefield AJ. Absence 
of Escherichia coli, Listeria monocytogenes, and Klebsiella pneumoniae 
antigens within inflammatory bowel disease tissues. J Clin Pathol. 1998; 
51: 657-661.

16. Forbes A, Kalantzis T. Crohn's disease: the cold chain hypothesis. Int J 
Colorectal Dis. 2006; 21: 399-401.

17. Stallmach A, CarstensO. Role of infections in the manifestation or 
reactivation of inflammatory bowel diseases. Inflamm Bowel Dis. 2002; 8: 
213-218.

18. Montgomery SM, Morris DL, Pounder RE, Wakefield AJ. Paramyxovirus 
infections in childhood and subsequent inflammatory bowel disease. 
Gastroenterology. 1999; 116: 796-803.

19. Hermon-Taylor J, Bull TJ, Sheridan JM, Cheng J, Stellakis ML, Sumar 
N. Causation of Crohn's disease by Mycobacterium avium subspecies 
paratuberculosis. Can J Gastroenterol. 2000; 14: 521-539.

20. Bencko V, Šíma P. Hygiene hypothesis and the increasing incidence of 
allergic diseases in the children and adolescent population (In Czech). 
Prakt Lék. 2016; 96: 275-279.

21. Ekbom A, Montgomery SM. Environmental risk factors (excluding 
tobacco and microorganisms): critical analysis of old and new hypotheses. 
Best Pract Res Clin Gastroenterol. 2004; 18: 497-508.

22. Card T, Logan RF, Rodrigues LC, Wheeler JG. Antibiotic useand the 
development of Crohn's disease. Gut. 2004; 53: 246-250.

23. Klement E, Cohen RV, Boxman J, Joseph A, Reif S. Breastfeeding and risk 
of inflammatory bowel disease: a systematic review with meta-analysis. 
Am J Clin Nutr. 2004; 80:1342-1352.

24. Corrao G, Tragnone A, Caprilli R, Trallori G, Papi C, Andreoli A, et al. Risk 
of inflammatory bowel diseaseattributable to smoking, oral contraception 
and breastfeeding in Italy: a nationwide case-control study. Cooperative 
Investigators of the Italian Group for the Study of the Colonand the 
Rectum (GISC). Int J Epidemiol. 1998; 27: 397-404.

25. Sicilia B, López Miguel C, Arribas F, López Zaborras J, Sierra E, Gomollón 
F. Environmental risk factors and Crohn's disease: a population-based, 
case-control study in Spain. Dig Liver Dis. 2001; 33: 762-767.

26. Montgomery SM, Lambe M, Wakefield AJ, Pounder RE, Ekbom A. 
Siblings and the risk of inflammatory bowel disease. Scand J Gastroenterol. 
2002; 37: 1301-1308.

27. Ekbom A, Helmick C, Zack M, Adami HO. The epidemiology of 
inflammatory bowel disease: a large, population-based study in Sweden. 
Gastroenterology. 1991; 100: 350-358.

28. Bernstein CN, Kraut A, Blanchard JF, Rawsthorne P, Yu N, Walld R. The 
relationship between inflammatory bowel disease and socioeconomic 
variables. Am J Gastroenterol. 2001; 96: 2117-2125.

29. Blanchard JF, Bernstein CN, Wajda A, Rawsthorne P. Small area variations 
and sociodemographic correlates for the incidence of Crohn's disease and 
ulcerative colitis. Am J Epidemiol. 2001; 154: 328-335.

30. Danese S, Sans M, Fiocchi C. Inflammatory bowel disease: the role of 
environmental factors. Autoimmun Rev. 2004; 3: 394-400.

31. Garcia Rodriguez LA, Ruigomez A, Panes J. Acute gastroenteritis is followed 
by an increased risk of inflammatory bowel disease. Gastroenterology. 
2006; 130: 1588-1594.

32. Haga Y, Funakoshi O, Kuroe K, Kanazawa K, Nakajima H, Saito H, et 
al. Absence of measles viral genomic sequence in intestinal tissues from 
Crohn's disease by nested polymerase chain reaction. Gut. 1996; 38: 211-
215.

33. Hampe J, Heymann K, Krawczak M, Schreiber S. Association of 
inflammatory bowel disease with indicators for childhood antigen and 
infection exposure. Int J Colorectal Dis. 2003; 18: 413-417.

34. Chalubinski M, Kowalski ML. Endocrine disrupters-potential modulators 
of the immune system and allergic response. Allergy. 2006; 61: 1326-1335.

https://www.ncbi.nlm.nih.gov/pubmed/18186549
https://www.ncbi.nlm.nih.gov/pubmed/18186549
https://www.ncbi.nlm.nih.gov/pubmed/18186549
https://www.ncbi.nlm.nih.gov/pubmed/12066130
https://www.ncbi.nlm.nih.gov/pubmed/12066130
https://www.ncbi.nlm.nih.gov/pubmed/12066130
https://www.ncbi.nlm.nih.gov/pubmed/12443893
https://www.ncbi.nlm.nih.gov/pubmed/12443893
https://www.ncbi.nlm.nih.gov/pubmed/12443893
https://www.ncbi.nlm.nih.gov/pubmed/12443893
https://www.ncbi.nlm.nih.gov/pubmed/10784608
https://www.ncbi.nlm.nih.gov/pubmed/10784608
https://www.ncbi.nlm.nih.gov/pubmed/10784608
https://www.ncbi.nlm.nih.gov/pubmed/10784608
https://www.ncbi.nlm.nih.gov/pubmed/10784608
https://www.ncbi.nlm.nih.gov/pubmed/9762559
https://www.ncbi.nlm.nih.gov/pubmed/9762559
https://www.ncbi.nlm.nih.gov/pubmed/15275125
https://www.ncbi.nlm.nih.gov/pubmed/15275125
https://www.ncbi.nlm.nih.gov/pubmed/14683664
https://www.ncbi.nlm.nih.gov/pubmed/14683664
https://www.ncbi.nlm.nih.gov/pubmed/7729631
https://www.ncbi.nlm.nih.gov/pubmed/7729631
https://www.ncbi.nlm.nih.gov/pubmed/7729631
https://www.ncbi.nlm.nih.gov/pubmed/7729631
http://jcp.bmj.com/content/jclinpath/51/9/657.full.pdf
http://jcp.bmj.com/content/jclinpath/51/9/657.full.pdf
http://jcp.bmj.com/content/jclinpath/51/9/657.full.pdf
http://jcp.bmj.com/content/jclinpath/51/9/657.full.pdf
https://www.ncbi.nlm.nih.gov/pubmed/16059694
https://www.ncbi.nlm.nih.gov/pubmed/16059694
https://www.ncbi.nlm.nih.gov/pubmed/11979143
https://www.ncbi.nlm.nih.gov/pubmed/11979143
https://www.ncbi.nlm.nih.gov/pubmed/11979143
https://www.ncbi.nlm.nih.gov/pubmed/10092301
https://www.ncbi.nlm.nih.gov/pubmed/10092301
https://www.ncbi.nlm.nih.gov/pubmed/10092301
https://www.ncbi.nlm.nih.gov/pubmed/10888733
https://www.ncbi.nlm.nih.gov/pubmed/10888733
https://www.ncbi.nlm.nih.gov/pubmed/10888733
https://www.researchgate.net/publication/311795588_Hygiene_hypothesis_and_the_increasing_incidence_of_allergic_diseases_in_the_children_and_adolescent_population
https://www.researchgate.net/publication/311795588_Hygiene_hypothesis_and_the_increasing_incidence_of_allergic_diseases_in_the_children_and_adolescent_population
https://www.researchgate.net/publication/311795588_Hygiene_hypothesis_and_the_increasing_incidence_of_allergic_diseases_in_the_children_and_adolescent_population
https://www.ncbi.nlm.nih.gov/pubmed/15157823
https://www.ncbi.nlm.nih.gov/pubmed/15157823
https://www.ncbi.nlm.nih.gov/pubmed/15157823
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1774910/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1774910/
https://www.ncbi.nlm.nih.gov/pubmed/15531685
https://www.ncbi.nlm.nih.gov/pubmed/15531685
https://www.ncbi.nlm.nih.gov/pubmed/15531685
https://www.ncbi.nlm.nih.gov/pubmed/9698126
https://www.ncbi.nlm.nih.gov/pubmed/9698126
https://www.ncbi.nlm.nih.gov/pubmed/9698126
https://www.ncbi.nlm.nih.gov/pubmed/9698126
https://www.ncbi.nlm.nih.gov/pubmed/9698126
https://www.ncbi.nlm.nih.gov/pubmed/11838611
https://www.ncbi.nlm.nih.gov/pubmed/11838611
https://www.ncbi.nlm.nih.gov/pubmed/11838611
https://www.ncbi.nlm.nih.gov/pubmed/12465729
https://www.ncbi.nlm.nih.gov/pubmed/12465729
https://www.ncbi.nlm.nih.gov/pubmed/12465729
https://www.ncbi.nlm.nih.gov/pubmed/1985033
https://www.ncbi.nlm.nih.gov/pubmed/1985033
https://www.ncbi.nlm.nih.gov/pubmed/1985033
https://www.ncbi.nlm.nih.gov/pubmed/11467642
https://www.ncbi.nlm.nih.gov/pubmed/11467642
https://www.ncbi.nlm.nih.gov/pubmed/11467642
https://www.ncbi.nlm.nih.gov/pubmed/11495856
https://www.ncbi.nlm.nih.gov/pubmed/11495856
https://www.ncbi.nlm.nih.gov/pubmed/11495856
https://www.ncbi.nlm.nih.gov/pubmed/15288007
https://www.ncbi.nlm.nih.gov/pubmed/15288007
https://www.ncbi.nlm.nih.gov/pubmed/16697722
https://www.ncbi.nlm.nih.gov/pubmed/16697722
https://www.ncbi.nlm.nih.gov/pubmed/16697722
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1383025/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1383025/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1383025/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1383025/
https://www.ncbi.nlm.nih.gov/pubmed/12687394
https://www.ncbi.nlm.nih.gov/pubmed/12687394
https://www.ncbi.nlm.nih.gov/pubmed/12687394
https://www.ncbi.nlm.nih.gov/pubmed/17002710
https://www.ncbi.nlm.nih.gov/pubmed/17002710

	Title
	Abstract
	Introduction
	Exposure to Antigenicstimuli of Microbial Nature
	Cold Chain Hypothesis
	Infections in Early Childhood
	Overuse of Antibiotics
	Breastfeeding as a Protective Factor
	Family Size and Birth Order Child
	Socioeconomic Status
	Conclusion
	Acknowledgement
	References

