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Social inequality and environmentally-related 
diseases in Germany: Review of empirical results 

Recently published extensive re- 
views show consistent associations 
between socio-economic factors 
and health in Europe  1. Irrespective 
of the individual indicators of 
social inequality, empirical studies 
in Germany show similar results: 
usually, adults with a higher level of 
education are healthier than adults 
with a lower level of education, 
white-collar workers (in German 
"Angestell te" or "Beamte")  are 
healthier than blue-collar workers 

(in German "Arbei ter") ,  people 
with a higher income are healthier 
than people with a lower income 2. 
There  are some exceptions, how- 
ever. Several chronic diseases, such 
as breast cancer 3, seem to occur 
less frequently in the lower social 
class as compared with the higher 
social class. Overall though, people 
with a lower socio-economic status 
report  a worse state of health. This 
association holds true for both 
adults and children and exists in 

West Germany as well as in East  
Germany. Until now, the reasons 
for these health inequalities have 
largely remained unexplained. 
The overall association between 
social inequality on the one hand 
and disease and death on the other  
hand caused us to study in partic- 
ular the distribution of environ- 
mentally-related diseases in rela- 
tion to the social classes in Ger- 
many. A summarizing account of 
this topic was missing up to now. 
The results of a literature review 
were just recently presented in 
detail in a German monograph 4. 
On the basis of this review the 
present study intends to answer - 
in an updated version on the basis 
of the empirical studies published 
till mid 1997 on the association be- 
tween socio-economic factors on 
the one hand and environmentally- 
related diseases and the exposure 
to harmful substances on the other 
hand - the following questions: 

- D o e s  the general picture of 
higher morbidity in the lower 
social classes also apply to en- 
vironmentally-related diseases? 

- Is the exposure to harmful sub- 
stances in the environment dif- 
ferent  with regard to the social 
classes? 
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Definition of enviromental 
pollution and environmentally- 
related diseases 

In this study, the definition of en- 
vironmental  pollutants is based on 
the restriction of the term "envi- 
ronment"  to natural, material fac- 
tors, i.e. the pollution of the am- 
bient air, water, soil, foodstuff and 
textiles by chemical and biological 
materials, particles and physical 
influences. The current study is 
limited to those pollutants affect- 
ing the general population and the 
exposure to which is for the most 
part involuntary. In these cases, 
there is little possibility for in- 
dividuals to reduce their exposure 
through preventive behaviour. Pol- 
lutants fitting this description are 
mostly airborne pollutants whose 
effects on health have been 
throughly tested. Risk factors pri- 
marily depending on individual 
behaviour, such as cigarette smok- 
ing or diet as well as occupational 
exposures, are not taken into con- 
sideration in this study, neither the 
exposure to pollutants at work. 
In order  to define environmental- 
ly-related diseases, we refer to the 
list of diseases described in the 
study "Environment  and Heal th"  
from 19965 . In this study, the term 
"environmental ly" was limited in 
the same way as described above. 
Nevertheless, the defined environ- 
mentally-related diseases are rath- 
er unspecific, caused by a variety of 
concomitant causes. Furthermore,  
exposures in occupational and 
environmental  settings might over- 
lap. The reviewed studies did not 
differentiate between effects of 
occupational and environmental  
exposures. Thus, this review has to 
mostly ignore occupational ex- 
posures. The following diagnoses 
were included: allergies, specific 
non-allergic respiratory diseases, 
skin diseases, and specific malig- 
nant tumours. The limitation to 
these diseases was necessary due 
to insufficient data. Occupational 
diseases which are related to spe- 

cific physical and chemical ex- 
posures at work were not con- 
sidered, although members of the 
lower social class often experience 
a higher degree of exposure at 
work than members of the higher 
social class. 

Definition of social inequality 

Social inequality is mostly under- 
stood as differences in education, 
occupational status and income. 
Expressed in a more precise way, 
these are characteristics of the 
vertical social inequality. The addi- 
tion of the word "vertical" in this 
context is intended to express the 
fact that these characteristics en- 
able us to divide the population 
into a higher and a lower class. 
Linguistically the hierarchic char- 
acter of the vertical social in- 
equality is expressed most clearly 
by the term "social class". This pic- 
ture is meant  to remind of clearly 
distinguishable strata. 

The three characteristics of the 
vertical social inequality (i. e. edu- 
cation, occupational status and 
income), which are frequently also 
called "socio-economic factors", 
are of course interrelated. A higher 
level of education, for example, 
often results in the possibility of 
obtaining a higher income. Al- 
though it makes sense to study 
these three characteristics sepa- 
rately, all three characteristics are 
often combined in a joint "index of 
the social class". However, each 
characteristic expresses a different 
aspect of the social status and the 
association with the state of health 
is likely to be different for each 
characteristic as well. 

Methodological approach 

In order  to study the association 
between social inequality and en- 
vironmentally-related diseases, a 
very simplified model is used to 
structure the available data (Fig. 1). 

/ 
Social inequality 

- education 
- occupation 
- income 
- social class 

Exposure to 
harmful substance 

- harmful substances in the 
ambient air: particulates, 
SO2, NO2, diesel soot 

- harmful substances indoors: 
dust, heavy metals in the dust, 
allergens, volatile organic 
compounds, NO2, radon 

- general housing conditions: 
dampness, coal heating, 
carpeting, living space 

Environmentally-related 
diseases 

- allergies 
- respiratory diseases 
- skin diseases 
- malignant tumonrs 

Figure 1. Structure of the available data for the association between social 
inequafity and environmentally-related diseases. 
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In contrast to the official statistics, 
several empirical studies on the 
influence of harmful substances in 
the environment on the state of 
health of the population also took 
into account the characteristics of 
social inequality. Unfortunately, 
some of these studies do not ex- 
plicitly present the association 
with social inequality. None of the 
epidemiological studies explicitly 
aimed at examining the class- 
specific effects on environmen- 
tally-related diseases. As a conse- 
quence, social factors were fre- 
quently treated as confounding 
factors and their effects were not 
described separately. 

This model does not distinguish 
between the social inequality effect 
per se and the potential pathophy- 
siologic physical-chemical causes 
of disease inequality across social 
classes. 

Social inequality and environ- 
mentally-related diseases 

Allergies: The prevalence of aller- 
gies is apparently higher in the 
higher social class than in the lower 
social class. Numerous studies with 
children and adults show consis- 
tently similar results (Table 1). This 
association has been demonstrated 
in West Germany 6 as well as in 

East Germany 7. The higher prev- 
alence of allergies in the higher 
social class - which is usually deter- 
mined by a standardised question- 
ing - is furthermore supported by 
the serological determination of 
specific IgE-antibodies 6 and skin 
prick tests 7. As a consequence, 
reporting bias can be ruled out as 
an explanation for the higher prev- 
alence of allergies in the higher 
social classes. 
Several epidemiological studies 
from Italy, the United Kingdom 
and the U.S. (NHANES II) also 
showed a higher prevalence of skin 
test reactivity in those participants 
with a higher socio-economic status, 

Table 1. Social inequality and prevalence of allergy. 

108 



Soz:- Prbventivmed. 2000;  45: 1 0 6 - 1 1 8  

in children 8 as well as in adults 9,10. 
The social inequality of allergic 
diseases - lower prevalences in 
the lower social classes - seems to 
be a common phenomenon. The 
reasons for these health inequali- 
ties have not yet been fully under- 
stood. Possibly more prevalent and 
more severe infections in early life 
in the lower social class stimulate 
the immune response. The stimula- 
tion of TH1 lymphocytes by in- 
fections and the resulting possible 
inhibition of the expansion of al- 
lergen-specific TH2 lymphocytes 
at a critical time during early 
childhood could explain these re- 
sults 11. 

Asthma: The results regarding bron- 
chial asthma in children are not 
consistent (Table 2). This possibly 
results from combining different 
severity degrees of asthma. When 
stratifying asthma according to the 
degree of its severity, a consider- 
ably higher prevalence of severe 
asthma became visible in the lower 
social class 12. Except for the study 
in the region around Bitterfeld 13 
the other studies hardly ever 
showed a clear association with 
the socio-economic status. In the 
only study with adults14 no indica- 
tions for an association between 
social inequality and the preva- 
lence and the degree of severity of 
bronchial asthma could be found 
either. 
Over the last few decades several 
studies in Great Britain reported a 
higher prevalence of asthma in 
children from the higher social 
classes 15. In contrast to that a high- 
er prevalence of asthma in children 
was found in lower class children 
within a national sample in the 
United States 16. Possibly extreme 
living and housing conditions in 
disadvantaged groups contribute 
to a higher risk for asthma. A re- 
view of results from more than 24 
studies published since the late 
1960s shows no clear pattern 12. 
This might be due to different de- 
finitions of asthma, different me- 

Author(s) Asthma 

Brief description 

Wilde, et al. (1996) Wittenbg./Dessau 
Kramer, et al. I1997) several studies 
Wichmann, et at. (1991) Duisburg 
Mutius von (1992) Altergiestud e MOnchen 
Mielck, et at. (1996) 
Forster, et al. (1992) 
Heinricn, et al. (1998) 
Heinrich, et al. (1995) 
Wichmann, et al. (1995) 
Hoffmeister, 

Allergiestudie M 
Kinderstudie FB 
Bitterfeld-Studie 
Vorst, Bitterfeld 
SW-Deutschland 
Survey 90/91, 91/92 

H0ttner (1995) 

+ H gher morb dity wth  h gner soclo-economic status 
- ~ower morbidity with higher socio-economic status, 
�9 no clear association with the socio-economic status, 

severe asmma 

Age group Education 

5, 6 years �9 
5, 6 years ~ 

10 years 
I0 years �9 

I0 years _ a 
no data ~ 

5-14 years + 
5-  t 4 years + 
8-16 years + 

25-69 years ~ 

Table 2. Social inequality and the prevalence of asthma. 

thods of assessing asthma, different 
age groups, etc. 

Bronchitis: Several studies report 
on the association between the 
socio-economic status and the 
prevalence of bronchitis (Table 3). 
However, a uniform tendency of 
the association between the social 
status and the prevalence of bron- 
chitis is not discernible in the 
various studies with children. There 
are reports on a higher prevalence 
of bronchitis in children with a 
higher social status 13,17,m as well as 
reports on a lower prevalence of 
bronchitis in children with a higher 
social status 19. With respect to 
adults the picture is much clearer; 
in the lower social class the prev- 
alence is apparently considerably 
higher than in the higher social 
class. Compared with the higher 
social class, men from the lower 
social class report a prevalence 
increased by the factor 2.1. With 
respect to women this factor only 
amounts to 1.4 and is not statis- 
tically significant 2~ The inter- 
pretation of these differences is 
difficult, as smoking behaviour is 

often not controlled for in the 
analyses. 

Croup: With a higher school edu- 
cation the morbidity of croup in 
children apparently increases con- 
siderably (Table 4). Although this 
tendency can be shown in studies 
it can be proven as statistically sig- 
nificant only in a few of them. In 
some studies even a continuous 
gradient between the prevalence of 
croup in children and the level of 
school education of the parents 
can be shown: university degree: 
12.8%, grammar school degree: 
10.5%, secondary school degree 
(after the 10th grade): 8.3%, se- 
condary school degree (after the 
9th grade): 5.3 % 22 

Skin diseases: In all studies the 
prevalence of skin diseases (atopic 
eczema) in the higher social class 
is obviously higher than in the 
lower social class (Table 5). These 
differences were once again con- 
firmed by recently published re- 
sults of a study with children enter- 
ing school 23. The results are usually 
based on a standardized questioning 



Table 3. Social inequafity and the prevalence of bronchitis. 

Table 4. Social inequafity and the prevalence of croup. 

of the parents, but they were 
confirmed by dermatological ex- 
aminations 7. After  skin examina- 
tions the British Cohort Study 
also found a higher risk of atopic 
eczema in children from the higher 
social class z4. With respect to 
adults no data on the class-specific 
prevalence of skin diseases are 
available. 

Malignant tumours: With respect 
to cancer mortality which is inde- 
pendent from the cancer localiza- 
tion two ecological studies from 
Bremen and Bochum 25,26 both re- 
port a higher cancer mortality in 
those residential areas with an 
especially high percentage of per- 
sons from the lower social class 
(Table 6). However, it seems that 
the social dependency of the cancer 
mortality is mostly due to the 

increased lung cancer mortality in 
the lower social class. When lung 
cancer cases are excluded from the 
analyses, no clear association with 
socio-economic status remains 25. 
For men the ecological mortality 
study in Bremen reported a clear 
social class gradient with constant- 
ly decreasing standardized mor- 
tality rates from the lowest social 
class to the highest. Women from 
the higher social class reported the 
lowest mortality rate as well, how- 
ever, a continuous trend was not 
visible 26. Although the two mortal- 
ity studies report inverse associa- 
tions between the membership to a 
specific social class and the death 
rate from cancer, no clear associa- 
tions with respect to the cancer 
morbidity are discernible from the 
results of the DHP-study 27. 
Social inequality in cancer mortal- 
ity is above all reflected by the 
mortality from lung cancer. This 
mortality is considerably higher in 
the lower social classes than in the 
higher social classes zS,z6,z&z9 As 
no significant differences between 
morbidity and mortality exist for 
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Author(s) 

Brief description 

Wilde, et al. (1996) . . . . . . . . . . . . . .  

Ministerium for Umwelt, Rheinschiene SOd und Mine 
Raumordnung und Land- 
wirtschaft des Landes 
Nordrhein-Westfalen (1990) 

Mutius von (1992) Allergiestudie MOnctlen 

Kramer, et al. (1997) 

Schwartz, et al. (1993) 

Heinrich, et al. (1998) 

Heinrich, et al. (1995) 

Skin diseases (atopic eczema) 

Age group 

5, 6 years 

5, 6 years 

several studies 

MORBUS 

Bitterfeld-Studie 

Vorstudie Bitteffeld 

+ Higher morbidity with h gner soQo-economic status, 
- lower morbidiV with higher socio-economic status, 
�9 no clea{ association with the socio-economic status. 

10 yea rs 

5, 6 years 

up to 8 yeal 

5-14 years 

5-14 years 

EdUCation 

Table 5. Social inequafity and the prevalence of skin diseases. 

Author(s) Total malignant tumou~ 

; Brief deScript 

Tempel; witzk~ (i994) 

Table 6. Social inequafity and total malignant tumours 

this diagnostic group, the higher 
mortality rates cannot solely be 
explained by class-specific survival 
times. On the whole, the descrip- 
tive data as well as the mortality 
analyses from German study re- 
gions confirm the results of inter- 
national studies, which unanimous- 
ly reported an inverse association 
between lung cancer and social 
class 30. 
When evaluating the risk for leuk- 
aemia in relation to social class, 
no uniform tendency can be found 

on the basis of the two results 
published in Germany 26, 31. No con- 
sistent results are found in the 
international epidemiological lit- 
erature as well. Older ecological 
studies indicate a positive associa- 
tion between social class and 
disease risk, whereas more recent 
analytical studies confirm the in- 
creasing risk with decreasing social 
status which was found in the 
German case control study 31. 
Two case-control-studies regarding 
kidney carcinoma and urothelial 

carcinoma in Bremen, West Berlin, 
Leverkusen, Halle/Merseburg and 
Jena 32 and in the region around the 
Rhine, the Neckar and the Oden- 
wald 33 report an inverse associa- 
tion between social status and 
disease risk. Nutrition and occupa- 
tional factors are discussed as pos- 
sible explanations for the higher 
risk in the urban region; environ- 
mental factors of influence, how- 
ever, are not discussed. 
No studies for Germany could be 
found regarding the influence of 
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the social status on the disease risk 
for malignant melanoma. How- 
ever, it can be assumed that the 
positive associations between the 
social class and the risk for mela- 
noma found internationally 34 can 
be applied to German populations 
as well. 
It is remarkable that the social class 
effect remains largely unchanged 
after controlling for known risk 
factors such as smoking or occu- 
pational exposures. These results 
indicate that the social class is a 
surrogate for independent risk fac- 
tors for cancer which have not yet 
been examined. Strains arising 
from the environment may also 
belong to the factors of influence 
not yet examined, however, they 
have only rarely been taken into 
consideration in the present stud- 
ies. Furthermore, social class is 
also a proxy-measure for exposure 
to hazards or for exposures to 
preventive factors. The reviewed 
empirical studies reflect the ex- 
posures to hazards and mostly 
ignore the exposure to preventive 
measures. 
In summary, the distribution of 
environmentally-related diseases 
with regard to the socio-economic 
status presents a mixed picture 
(Table 7). On the one hand, certain 
malignant turnouts are found more 
frequently in the lower social class. 
On the other hand, some environ- 
mentally-related diseases, such as 
allergies, eczema, croup, occur sig- 
nificantly more frequently in the 
higher social class, even though 
we assume that those people ex- 
perience less exposure to ambient 
pollutants as compared with people 
from the lower social class. In addi- 
tion to factors related to the way of 
life, indoor factors might play an 
important role as well. 

Social inequality and environmental 
exposure 

In environmental-epidemiological 
studies the effects of the exposure 
to harmful substances on health 

Table 7. Social inequality and environmentally-related diseases. 

are the main focus. In this context 
social factors are sometimes re- 
ported on an accompanying basis 
as potential confounding factors. It 
is very rare, however, that their 
effects on the exposure to harmful 
substances are explicitly presented. 

Harmful substances in the ambient 
air: The residential area - in rare 
cases the daily way to school along 
busy roads - is often taken as a 
surrogate for the exposure to harm- 
ful substances in the ambient air. 
Strains arising from the environ- 
ment impair the health of a person 
but also a person's well-being and 
finally the attractiveness of the 
residential area. In particular in 
urban centres the land prices and 
the rent level depend on the local 
level of pollution. Therefore, per- 
sons with a low socio-eeonomic 
status live more often than other 
persons along main streets, near 
industrial sites and more often in 
regions with a higher concentration 

of harmful substances in the out- 
side air 7,35-37. 
Apart from the harmful substances 
resulting from traffic, the expo- 
sure to harmful substances in the 
ambient air is always analysed by 
referring to the residential areas. In 
this context small residential areas 
are characterized by the concentra- 
tion of harmful substances as well 
as by the percentage of residents 
from different social classes. There- 
fore, only data derived from ecol- 
ogical study approaches is avail- 
able with respect to the association 
between indicators of social in- 
equality and the exposure to harm- 
ful substances in the air. Such 
results are presented below for 
selected harmful substances in the 
ambient air. 
Studies in the Ruhr region at the 
beginning of the 1970s showed that 
in the areas with high concentra- 
tions of SO2 and particulates the 
percentage of blue-collar workers 
is considerably higher than in other 
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School education of the parents p-value 

8th grade 10th-12 th grade Degree from a 
technical college 

Children 

n 28 244 153 
dust fall(mg/m 2 xd) 10.7 9.1 8.2 
Pb (pg/m2xd) ".8 1.2 1.1 
Cd (pg/m2xd) 0.042 0.024 0.020 
As (pg/m2xd) 0.042 0.024 0.021 

63 
8.4 

Source: Hoting 1996. 

Table 8. Geometric means for dust, lead, cadmium and arsenic deposits in relation to school education 4~ 

areas 35. This association was also 
confirmed for children in Ham- 
burg 36. The percentage of children 
from the lower social class entering 
school was higher in the residential 
areas with a higher concentration 
of harmful substances in the air as 
well. A higher strain on the child- 
ren from the lower social class due 
to harmful substances in the air 
resulting from traffic in general - 
and in particular from nitrogen 
dioxide 36-3s can be assumed. 
In the literature no results from 
German studies can be found with 
respect to the association between 
the exposure to diesel soot and 
social class. However,  it can be 
assumed that the higher exposure 
to non-specific harmful substances 
resulting from traffic in the lower 
social classes also applies to the 
exposure to diesel soot. A sum- 
mary of the class-specific differen- 
ces in the exposure to harmful 
substances in the outside air can be 
seen in Table 10. 

Harmful substances indoors: Dif- 
ferences between the social classes 
with respect to the concentration 
of harmful substances indoors 
could be a result of the higher con- 
centration of harmful substances 
in the ambient air. As it can be 
assumed that persons belonging 
to a lower social class more often 

live in residential areas with a high- 
er concentration of harmful sub- 
stances in the ambient air, the 
consequence - when taking into ac- 
count constant penetrat ion factors 
- is a higher concentration of harm- 
ful substances indoors as well. 
There  is in general only few data 
available for Germany with regard 
to harmful substances indoors. 
Detailed analyses with respect to 

the association between the social 
class and the concentration of 
harmful substances could not be 
found. 
Results of the first German en- 
vironmental survey 39 reported high- 
er dust falls as well as a higher 
concentration of heavy metals in 
the house dust in the homes of 
blue-collar workers as compared 
with the homes of white-collar 

School education of the p a ~ n ~  p~value 

. = 1 9 2  n . =1o2i 

~nCrat heatina 

i00t 

: 0 o t  
Q Carpet! ng I n  44,3 ~ 6 4 i 0  ~: 68 ;7  ~ 0,001 .... 

L i v i ngS#a~e :  : 2 7 t :  o o o : : 
20 m/Pel~en . . . .  . . . . . .  . . . . . . . . .  ........ ...... ...... 

o : 

Table 9. Housing conditions of children in East Germany in relation to the 
education of the parents (Bitterfeld-Studie). 



workers. Indoor measurements in 
488 homes in East Germany 
showed statistically significant 
higher dust falls and a higher con- 
centration of heavy metals in those 
homes in which children lived 
whose parents had completed a 
lower school education (Table 8) 40. 
The higher concentration of heavy 
metals in the house dust demon- 
strably leads to a higher corporal 
exposure from heavy metals 41,42. 
An association between the social 
status and indoor allergens has not 
been demonstrated by empirical 
studies in Germany. However, as a 
result of the different housing con- 

ditions of the social classes, dif- 
ferences in the exposure to indoor 
allergens can be expected. Further- 
more, class-specific analyses with 
respect to volatile organic com- 
pounds, NO2 and radon have not 
been published. An overview of 
the association between social in- 
equality and harmful substances 
indoors can be seen in Table 9. 
The general living conditions of 
children, and consequently of 
adults as well, largely depend on 
the education of the parents. The 
homes of children whose parents 
concluded a lower school educa- 
tion are more frequently located 

along busy roads, are more fre- 
quently heated by single ovens 
heated with coal, are more often 
equipped with gas cookers for 
cooking and are more frequently 
described as damp. The children's 
rooms of these homes are less 
frequently equipped with carpet- 
ing. The living space per person 
is significantly smaller (Table 9)7. 
Similar associations can also be 
demonstrated for children just en- 
tering school in North-Rhine West- 
phalia and Saxony-Anhalt 6. 
A summary of the class-specific dif- 
ferences in exposures is presented 
in Table 10. 

Table 10. Environmentally-related exposure and social inequafity 

Discussion and conclusions 

A rather clear picture emerges with 
respect to the exposure to harmful 
substances in the ambient air as 
well as regarding harmful sub- 
stances indoors: in the lower social 
class this exposure is considerably 
higher than in the higher social 
class. This association can be shown 
for children as well as for adults 
and can be found in West Germany 
as well as in East Germany. 
No such clear result is found with 
respect to environmentally-related 
diseases, though (Table 7). Malig- 
nant turnouts of selected localisa- 
tions (lung cancer, kidney cancer or 
bladder cancer) apparently occur 
more frequently in the lower social 
class than in the higher social class. 
As opposed to that association 
several studies consistently showed 
that allergies occur significantly 
less frequently in the lower social 
class than in the higher social class. 
A similar association also seems to 
exist with respect to eczema and 
croup. 
For the interpretation of the as- 
sociation between social inequality 
and differences in the exposure 
to harmful substances on the one 
hand and environmentally-related 
diseases on the other hand the 
following conceptionally different 
perspectives have to be taken into 
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account. It can be assumed that 
persons belonging to the lower 
social class more frequently stay in 
regions and rooms with a relatively 
high concentration of harmful sub- 
stances than persons belonging to 
a higher social class. Under an en- 
vironmental perspective, however, 
it is important to distinguish be- 
tween the construct "exposure" to 
"social class" and the potential 
pathophysiologic physical-chem- 
ical causes of disease inequality 
across social classes. It can be as- 
sumed that the condition of im- 
munity could be different between 
the social classes. A further level 
of investigation may be to ask 
whether the association of environ- 
mental agents and health is dif- 
ferent across social status, e.g., 
does air pollution have a stronger 
impact on socially deprived per- 
sons compared to affluent persons, 
given the same level of exposure. 
Results of a cross-sectional study in 
East Germany confirm differences 
between the social classes with re- 
spect to the situation regarding im- 
munity reactions and the health of 
the respiratory tracts of children 44 . 
Presumably, frequent infections in 
early childhood result in a stimula- 
tion of the immune system and 
have a protective effect with re- 
spect to infections of the respira- 
tory tracts taking a more serious 
course. It has been suggested that 
the stimulation of TH1 lympho- 
cytes by infections and the result- 
ing possible inhibition of the ex- 
pansion of allergen-specific TH2 
lymphocytes at a critical time 
during early childhood could ex- 
plain the lower prevalence of aller- 
gies in the lower social class u. As a 
consequence it could be speculated 
that more infections in very early 
childhood - possibly caused by a 
higher exposure to environmental 
pollutants and several other co- 
factors - could stimulate the im- 
mune response and consequently 
protect against allergies in later 
life. This speculative interpretation 
is however not intended to mislead 

about the fact that up to now we 
know little about the extent and 
the effects on health of the class- 
specific distribution of environ- 
mentally-related exposures and 
environmentally-related diseases. 
Furthermore, we know little about 
the effect modification of social in- 
equality on environmental hazards 
or about the effect modification 
of environmental exposures on 
the impact of social inequality on 
diseases. In future environmental- 
epidemiological studies socio- 
epidemiological study approaches 
should be increasingly integrated 
and should be explicitly presented 
in the analysis. There is a great 
need for a closer co-operation be- 
tween environmental epidemiol- 
ogists and socio-epidemiologist in 
future research. 
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