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ADVANCES AND CHALLENGES OF SOCIAL EPIDEMIOLOGY 
– THE SOCIAL DETERMINANTS OF HEALTH REVISITED 

(LITERATURE REVIEW)

This literature review revisits the concept of “social determinants of health” in 
light of new scientifi c fi ndings and points to key research directions in modern social 
epidemiology. Recent evidence suggests that not only poverty but also inequality 
and perceived inferiority exert a detrimental infl uence on one’s health. It is also now 
clear that socioeconomic position infl uences health via various pathways, such as 
health behaviors, access to health care, environmental exposure, and psychosocial 
processes. At the same time, there is no defi nite conclusion as to the leading mecha-
nism that would translate social position into morbidity and mortality. The need for 
causal explanations has opened up an important fi eld for sociological investigation. 
Given its increasing international currency and the need to broadly address social 
inequalities in policy actions, it is time to bring this highly meaningful topic also to 
our research agenda.
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Introduction

Health disparities are most often defi ned as signifi cant differences between 
two populations in terms of morbidity, mortality, and overall burden of disease. 
Socioeconomic deprivation and social inferiority are their main drivers 
(M. Marmot and Wilkinson 2006). A normative evaluation of these disparities 
as unfair and unacceptable is expressed in the notion of health inequality or 
health inequity. Since it has become clear how huge the health loss due to health 
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inequalities is (Wolfson et al. 2014), a term was coined that inequality comes 
„under the skin” of all of people. Research and policy actions against health 
inequalities thus started to proliferate worldwide.

This literature review revisits the concept of “social determinants of health” 
and briefl y summarizes what is known worldwide about socially induced health 
inequalities and pathways linking socio-economic status (SES) with health, in 
the hope of reinforcing interest among sociologists in social epidemiology– 
a discipline that studies the connections between social structure and disease 
patterns. It presents a broad picture behind the SES–health relationship and 
points to the most important research directions within the fi eld.

The article is structured as follows: fi rst, the universal character of the 
SES–health relationship is described; second, two major research paradigms are 
outlined (social causation and social selection). Subsequently, the milestones of 
SES–health research are presented, followed by a conceptual model (synthe-
sized by the author based on the literature review) of how socioeconomic status 
affects health through access to health care, health behaviors, and environmen-
tal and psychosocial factors. Finally, some implications of current advances in 
social epidemiology are made for further research.

Methodology

The literature for this narrative review was chosen by using the snowball 
approach. In the fi rst place, classic literature on the subject was reviewed in order 
to identify crucial themes. Then other relevant texts were included that were 
either based on references used by the authors of the classic texts or based on the 
results of scientifi c database searches. All of the papers cited in the review fulfi ll 
at least one of the following criteria: high number of citations, introducing inno-
vation to the state of art, or contradicting general beliefs in the fi eld. Priority was 
given to possibly recent publications and evidence from developed, high-income 
countries. The extensive literature on global health discrepancies between poor 
and rich countries is mostly uncovered in this article. For comprehensive reports 
on this subject, please consult Berkman and Kawachi (2000); M. Marmot and 
Wilkinson (2006) and CSDH WHO (2008).

Law of social status and health

Social conditions as a basis for health have been researched for almost two 
centuries now (Adler & Stewart 2010:7), showing very consistently that those 
who hold a higher position on the stratifi cation ladder also tend to be healthier 
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and live longer (N. Adler and Ostrove 1999). This relationship’s particular sig-
nifi cance comes from recognizing how universal and persistent this phenomenon 
is (N. Adler and Ostrove 1999), i.e. it is stable in time regardless of the changing 
epidemiological or geographic context, it is present throughout the whole life 
course, and it is observable with regard to almost all health conditions.

New medical knowledge and practice, such as improved nutrition, sanitation, 
and control of infectious diseases through vaccination, have immensely improved 
the overall health of the global population but have not fi lled the gap between the 
rich and the poor; for example, in less developed countries, such as Sierra Leone 
with life expectancy at birth equal to 46 years in 2012, people were dying mostly 
from infectious diseases (malaria ranked no. 1, lower respiratory infections, HIV/
AIDS, tuberculosis, and meningitis ranked within the 10 major causes), malnutri-
tion (ranked no. 3), or birth/neonatal complications (ranked nos. 4 and 10, respec-
tively). In highly developed countries, such as Japan, where life expectancy at 
birth was 84 years in 20121, the main causes of mortality were stroke (rank no. 1), 
lower respiratory infections and chronic obstructive pulmonary disease (ranked 
nos. 2 and 8, respectively), followed by heart diseases (rank no. 3) and cancers 
(lung rank no. 4, stomach rank no. 5, colorectal rank no. 6, and liver rank no. 7)2. 
These examples represent the two ends of the epidemiological transition from 
low life expectancy and high fertility to high life expectancy and low fertility 
and are associated with different morbidity patterns (Omran 2005). Yet in both 
of these countries, social advantage is also benefi cial to health, as it is consist-
ently everywhere around the globe (Gonzalez-Gonzalez et al. 2014; M. Marmot 
2005; Victora et al. 2003). Some deviations from this generally universal pattern 
were, however, noted only in some specifi c circumstances and in less developed 
countries; for example, in a study of more than 500 civil servants in Nigeria, 
a reversed socioeconomic pattern of hypertension prevalence was noted in men 
(but not in women). Even after the adjustment for age, those in senior positions 
were more likely to develop hypertension than those in junior positions, and the 
generally higher body mass in the senior group explained this pattern only par-
tially (C. H. Bunker et al. 1992). These and similar fi ndings reported from Ghana 
(Addo, Smeeth, and Leon 2009) refl ect the growing global importance of non-
communicable diseases, and particularly of cardiovascular diseases (Lozano et 
al. 2012). At the moment it is not clear why these rare exceptions occur.

The relationship between social status and health is prominent almost re-
gardless of the health outcome. Whether it is morbidity, mortality, or disease 

1 Source: for both Sierra Leone and Japan life expectancy pulled from Global Health Obse-
rvatory Data Repository, World Health Organization, accessed 20.05.2014.

2 2 Source: Institute of Health Metrics and Evaluation, University of Washington, http://
ihmeuw.org/1z1n, accessed 21.05.2014
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management – the socially advantaged do better. A slightly more complicated 
picture can be observed only with regard to certain types of cancer, which in 
most but not all cases are less prevalent in the lower socioeconomic layers of 
society. The exceptions are cancers that lack the possibility of early detection 
and whose occurrence is less manageable through preventive measures (Adler 
and Ostrove 1999; Phelan and Link 2005). Nonetheless, it is very well docu-
mented now that cancer survival in Western countries is always lower for the 
lower socioeconomic classes, even for those types of cancers that lack the social 
gradient in occurrence (Kogevinas and Porta 1997); for example, racial inequali-
ties in cancer survival in the United States were shown to widen together with 
the level of the cancer’s amenability (Tehranifar et al. 2009).

Finally, the social gradient in health is present from early childhood and 
grows steeper as people age, with a peak during middle age, i.e. between 40 
and 65 years old (Adler and Stewart 2010; Galama and van Kippersluis 2013). 
Such an observation lends some credibility to the hypothesis of the cumulative, 
life-long growing advantage of high over low social layers (Ben-Shlomo and 
Kuh 2002; Kuh, Ben-Shlomo, and Lynch 2003). However, according to many 
sources, health disparities converge in old age, and this convergence is unlikely 
to be caused by the selective mortality of those who are most sick and are 
more likely to belong to the lower societal classes (Baeten, Van Ourti, and van 
Doorslaer 2013). Therefore, it might truly hold that old age acts as a leveler of 
health inequalities (Willson, Shuey, and Elder 2007). Such a convergence might 
be due to the smaller signifi cance of professional prestige and to entering retire-
ment pension plans which fl atten one’s income (van Kippersluis et al. 2010; 
Turek, Perek-Białas, and Stypińska 2015), and the general, more rapid health 
decline in all social strata after a certain biological barrier of a healthy life has 
been crossed (Asakawa and Senthilselvan 2012; van Kippersluis et al. 2009). 
Despite this convergence and the leveling property of older age, status-related 
health disparities persevere to the end of people’s lives; for example, Minkler 
and colleagues showed that in a prospective cohort of 55- to 84-year-olds, those 
from the higher social ranks were still performing better than their less socially 
advantaged counterparts (Minkler, Fuller-Thomson, and Guralnik 2006).

Social status as a fundamental cause

In developed societies that meet all of their members’ basic needs and 
typically provide access to at least basic medical care, people frequently die of 
diseases that can be relatively easily prevented, postponed or well-managed, 
such as cardiovascular or metabolic disorders. The biggest challenges to health 
in the Western world are currently posed not by unpredictable epidemics but by 
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unhealthy nutrition, lack of physical movement, and tobacco/alcohol consump-
tion. This shift in the illness pattern was brilliantly summarized by an observation 
that modern societies are now shifting from “diseases of chance” to “diseases of 
choice”. This once again evokes the question as to why exactly the socially privi-
leged consistently perform much better in preventing, managing, and curing these 
diseases of choice. The most widely accepted explanation indicates their rela-
tively easy access to numerous resources, such as money, knowledge, prestige, 
power, and benefi cial social connections. All of these provide potential to avoid 
health exposure or to minimize negative health impact. A useful framework for 
understanding this phenomenon was provided by Diderichsen and Hallqvist, who 
argued that there are four mechanisms which generate health inequalities (Di-
derichsen, Evans, and Whitehead 2001). These mechanisms are: general social 
context (e.g. type and stability of the social structure, cultural determinants of 
health risk, prevalence of infectious diseases in the society, etc.), differential 
exposure to factors deteriorating one’s health (e.g. overcrowding, which might fa-
cilitate infectious disease transmission), differential vulnerability when exposure 
occurs (e.g. whether one is immunologically strong, well nurtured and therefore 
less likely to contract a disease), and differential consequences once an adverse 
health event occurs (e.g. access to early diagnosis and treatment).

Link and Phelan, departing from the observation of the persistence and sta-
bility of the association between social condition and health despite changing 
epidemiological contexts, boldly claim that it is “a fundamental cause” of 
disease (Link and Phelan 1995; Phelan, Link, and Tehranifar 2010). Such an 
approach highlights the critical problem of reproducing the mechanisms which 
translate social standing into morbidity and mortality. The theory of Phelan, 
Link and Tehranifar (2010) fi nds some empirical justifi cation in the research. An 
example is provided by Kunst and colleagues from The EU Working Group on 
Socioeconomic Inequalities in Health, who showed that manual male workers 
from 11 European countries were up to 2.6 times more likely to die between 
the ages of 45 and 59 as compared with non-manual workers from the same 
countries (Kunst, Groenhof, and Mackenbach 1998).The authors noted that 
despite the universal pattern of smoking in Southern European countries in the 
1980s, the lower social class suffered from higher mortality than the upper class. 
A similar pattern was also detected in Hungary by Mackenbach and colleagues 
(Mackenbach et al. 2008). This means that excess mortality due to lung cancer 
in the group of manual workers (versus non-manual workers) was not caused by 
their excessive smoking. On the contrary, these results suggest that either some 
other factors exacerbated the health outcome of these manual workers or some 
protective circumstances reduced mortality in the group of non-manual workers. 
This and numerous similar observations suggest, in accordance with the theory 
of a fundamental cause, that there is a need to explore socially-based general 
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susceptibility to illness (Syme and Berkman 2009) rather than the fragmentary, 
narrow circumstances that lead from exposure to a disease.

Social causation vs. social selection

The very persistent and strong association of social status and health is 
not questioned at this point, given the vast body of evidence, and the theory 
of fundamental cause is currently a dominant perspective on this association. 
However, the infl uence of social position on health seems – at least to some 
extent – as plausible as the reverse direction of the association. Researchers have 
so far approached associating socioeconomic status with health twofold: by 
either applying a model of social causation – in which it is assumed that a low 
SES increases exposures to health hazards while a high SES allows to obtain 
resources that will control, avoid, or neutralize those exposures; or a model of 
social selection (drift) – in which poor health is an obstacle in obtaining a high 
level of education, good employment, high income, and in developing benefi -
cial social networks (García-Gómez, van Kippersluis, et al. 2013), therefore it 
impedes the opportunity for social promotion (Giddens 1973; Goldthorpe 1980). 
The existence of social selection mechanism has been confi rmed in some scien-
tifi c studies. Bartley and Owen (Bartley and Owen 1996) presented a differential 
pattern in health selection based on an example of English men in productive 
age, followed from the 1970s to 1990s. These data reveal that manual workers 
who suffered from prolonged illness were much less likely to be employed than 
similar non-manual workers. Hence the conclusion is that a manual job might be 
more health selective than other occupations (Dahl 1996), a mechanism which 
again works to the disadvantage of the lower working classes. The study by 
Chandola (Chandola et al. 2003) is one of very few to use structural equation 
models – considered to be the most powerful analytical technique that can be 
applied in observational studies due to the fact that it allows to control random 
measurement error as well as the direction of the relationship. The only fi nding 
of this comprehensive analysis supporting the social selection hypothesis was 
that mental health problems deepened fi nancial deprivation; however, this effect 
was around 2.5 times smaller than the effect of social status on health. Follow-
ing these fi ndings, Warren (Warren 2009) specifi ed three separate models that 
estimated the impact of health (measured in terms of overall health, musculo-
skeletal health, and depression). Again, this analysis yielded a very coherent 
result that childhood socioeconomic status infl uenced educational attainment 
with much greater force than childhood health. All of these results suggest that 
the social causation effect has a larger magnitude than the social selection effect, 
which is particularly true when more sophisticated analytical tools are applied. 
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This is also consistent with the other literature (Adler and Ostrove 1999; Warren 
2009; Wilkinson 1986). However, the adverse effect of the health burden on 
socioeconomic conditions should not be belittled; for example, it has been 
shown that a serious health event followed by hospitalization signifi cantly in-
creases one’s chances of further unemployment (Cardano, Costa, and Demaria 
2004), consumes savings, and reduces one’s subsequent income (García-Gómez, 
Kippersluis, et al. 2013). It would be most accurate therefore to say that social 
status coexists with health in a self-perpetuating cycle (Huure et al. 2005; Lloyd, 
Newell, and Dietrich 2004), and we frequently lack the appropriate perspective 
and suffi cient data to disentangle various effects, which is extremely diffi cult 
even when cutting-edge analytical techniques are applied.

From poverty to subjective inferiority – advances 
of social epidemiology

Poverty and health
On the sociological side, the pioneer of interest in health inequalities was 

Friedrich Engels, who believed that illness might be a consequence of economic 
deprivation. Engels was probably the fi rst scientist to perform a geospatial 
analysis of mortality and affl uence (Lloyd, Newell, and Dietrich 2004). This 
study showed that mortality is lower in better neighborhoods (Engels 1845). 
However, the fi rst scientist who laid the foundations for the new discipline of 
medical sociology was a Prussian doctor, Rudolf Virchow (Adler and Stewart 
2010; Conrad 2008). Virchow was an emissary of the Prussian government to 
investigate the outbreak of typhus in Upper Silesia, which was ethnically Polish 
but under Prussian rule in 1848. The main point of the Virchow report was that 
effective prevention of disease and mortality required bold political and educa-
tional reforms. He expressed this point overtly (Virchow 2006: 2103):

The logical answer to the question as to how conditions similar to those that have 
unfolded before our eyes in Upper Silesia can be prevented in the future is, therefore, very 
easy and simple: education, with its daughters, liberty and prosperity….

At that time such a statement, although fi tting well with the rise of early 
socialist ideas in England and France, was an audacious novelty. The attention 
that was paid to the socioeconomic rather than medical grounds of a disease 
set the fi rst milestone to understanding the relationship between socioeconomic 
status and health. In fact, all early works of social epidemiologists concentrated 
on researching how health deteriorates as an effect of poverty through the in-
tervention of such obvious factors as overcrowded housing, unemployment, 
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bad working conditions, and lack of access to health care (Syme & Berkman 
2009: 24). For a long period of time it was commonly assumed that raising the 
income above some vaguely defi ned threshold would eradicate health inequali-
ties together with life hardships (Adler and Ostrove 1999). The reality turned out 
to be much more complex – which we only started to learn about in the 1980s.

Inequality and health
Particularly good evidence regarding the intricate and perplexing links 

between social status and health comes from Anglo-Saxon countries, such as 
the United Kingdom and the United States, where special reports have been 
commissioned for roughly the past 30 years in order to inform and guide poli-
cymakers3. The signifi cance of the British Black Report (Black 1982) lies in the 
recognition that the introduction of universal health coverage in 1948 did not 
prevent increasing disparities in mortality. Nowadays we can also observe that 
an overall increase in life expectancy generally does not result in the shrinking 
of health inequalities (Graham 2004). This is at least partially due to the fact that 
people from the lower layers of society uptake health-promoting changes less 
often than those from the higher layers, despite having even higher needs (Nied-
erdeppe and Levy 2007; Smith, Bartley, and Blane 1990). Another British study 
that largely contributed to a complete shift in how health inequalities are per-
ceived today was a study of 18,000 British civil servants, known as Whitehall I, 
which was launched in 1967 and completed in the early 1980s. The most impor-
tant fi nding of the fi rst Whitehall study was that there existed a linear relation-
ship between social status and health, both in terms of mortality and risk factors, 
within a relatively uniform group of working and earning men with good access 
to health care. The discovery of a clear gradient in health along the line of an 
occupational hierarchy undermined the widely held belief that health disparities 
stem only from poverty. Such an observation fostered another wave of interest 
in the relationship between social status and health, this time with more focus 
on social class rather than on a purely economic factor. These included works 
on the second edition of the Whitehall study, undertaken under the guidance 
of Sir Michael Marmot and intertwined with the parallel research of Richard 
Wilkinson. The latter is currently the most well-known proponent of the thesis 
that inequality in income distribution rather than insuffi cient income only dete-
riorates the health of individuals and whole societies (R. G. Wilkinson 1994). 
Income inequality could affect health through lower social cohesion, psychoso-
cial stigma of those at the lower rungs of society, and underinvestment in public 

3 These are: Black report 1982, Whitehead Report 1987, Acheson Report 1998, Marmot Re-
view 2010 in England and The Report of Secretary`s Task Force on Black and Minority Health, 
1986 in The United States.
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infrastructure (which stems from insuffi cient taxation of the rich) (De Maio 
2010). The theory of inequality as a fundamental cause, which Richard Wilkin-
son drafted together with Kate Pickett (Wilkinson and Picket 2009), was nev-
ertheless also subjected to critique. Tomasz Szlendak and Arkadiusz Karwacki, 
who replicated some of the observations made by the British epidemiologists (in 
Studia Socjologiczne in 2010) (Szlendak and Karwacki 2010), found that the 
correlation between average self-assessed health and the inequality level was 
rather low. More robust studies questioned Wilkinson’s thesis (Coburn 2004; 
Wagstaff and van Doorslaer 2000) (Beckfi eld 2004) as well.

Subjective perception of social position and health
Since we became aware, in the 1980s, that there is a consistent social gradient 

in health that can by no means be reduced to the rich–poor distinction, numerous 
efforts were undertaken to describe and explain this phenomenon, yet with few 
conclusive results. What constitutes the third milestone in the history of research 
on social status and health, though, is the discovery that social position infl u-
ences health per se and that this infl uence cannot be fully explained by its op-
erational components, such as income (wealth) and education. This realization 
appeared at the beginning of the 21st century as a consequence of researchers’ 
interest in subjective social status (as an individual’s self-perception of his or 
her place in society) (Adler et al. 2000). A thorough analysis of the associa-
tion between subjective social status and health conducted by Demakakos and 
colleagues (Demakakos et al. 2008) confi rmed previous, less comprehensive 
results. They showed that the subjective social status of an elderly population, 
adjusted for occupational class, education and wealth, remains predictive for 
all major subjective or self-reported health outcomes, such as: self-rated health, 
depression, and long-term illness or disability. The association of subjective 
social status with health after adjustments was weaker but still clearly notice-
able also for some clinical or laboratory measures, such as fi brinogen in men 
and diabetes, waist circumference, C-reactive protein and HDL-cholesterol in 
women. There are, however, two weaknesses of this otherwise highly informa-
tive study: fi rst, that it operates on cross-sectional data which are very suscep-
tible to confounding, second, that it is prone to a “random high bias” due to 
multiple measurements (Fleming et al. 2011). Hence, there was also a need for 
a longitudinal analysis, such as a subsequent cohort study (Chen et al. 2012). In 
this research, elderly participants subjectively graded their own social status on 
a 10-point scale, which became the basis for their classifi cation to three classes: 
lower, middle, and higher. It turned out that after 4 years of the base line meas-
urement, those from the lower social class were almost 2 times more likely to 
develop a functional decline than those from the higher class. What is particu-
larly striking in this study, though, is that health disparities between those who 
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graded themselves low versus high were persistent and statistically signifi cant 
even when the impact of one’s economic situation and education on that person’s 
health was additionally controlled for. Such results illustrate that self-perception 
of being inferior in the social structure produces a negative outcome on its own 
in addition to fi nancially, educationally, and occupationally mediated pathways.

Indeed, there must be something inherent to social status itself that places 
the members of lower classes at worse positions in terms of health. Some clues 
about the biological pathways linking social inferiority with health might be 
found in the results of research conducted in laboratories. Many of the disorders 
that signifi cantly contribute to the global burden of disease – such as obesity, 
diabetes, cardiovascular disease, or depression – also share a common link with 
social status in animal models. These demonstrate that the psychosocial com-
ponents of low group status, such as experience of social defeat, lack of safety, 
and lack of peer support, may converge into physiological processes such as 
glucocorticoid signaling, immune activity, and central nervous system plastic-
ity, resulting in chronic dysregulation of these functions. In a recent meta-study 
(Cavigelli and Chaudhry 2012), the authors compared results from multiple 
animal experiments that had been carried out on different species and in dif-
ferent experimental paradigms. The prevailing picture uncovered by these data 
was that manipulating the social status of the animals an experimental, highly 
controlled setting had a direct and robust effect on many biomarkers associated 
with health and resilience to immune challenge. Given all of the differences 
between human experience and animal models, such experimental data provide 
some level of insight into how the subjective component of low social standing, 
regardless of objective education, occupation, and wealth, might exert a detri-
mental health effect on its own. More about these psychosocial pathways will be 
elaborated on below.

Social determinants of health

The Commission on Social Determinants of Health, formed by the World 
Health Organization, defi nes social determinants of health as “the circumstances 
in which people are born, grow up, live, work and age, and the systems put in 
place to deal with illness.” (WHO 2008) Chaired by Sir Michael Marmot, the 
Commission underlines the economic, social, and political forces that shape life 
circumstances and calls for social rather than medical action. It advocates that 
taxation, pensions, benefi ts, and education, among other measures, will alleviate 
the devastating effect of poverty, social inferiority, and exclusion (understood 
as being marginalized as an effect of external factors, such as unemployment, 
racism, or discrimination). The importance of non-medical factors for health was 
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also emphasized by the Institute of Medicine (IOM), an independent, prestig-
ious research institution in the United States. The IOM called the identifi cation 
of social and behavioral pathways leading to health and disease “the greatest 
advances in understanding the factors that shape population health over the last 
two decades” (IOM 2003). Unfortunately, despite a general consensus on the 
crucial role of the social determinants of health, science is still lacking con-
clusive answers to dire questions such as: What are the exact pathways linking 
social standing and health? What is the relevant importance of each of these 
pathways? What is the causal explanation of these observed associations? and 
Are there any latent, underlying factors that further explain these observed as-
sociations?

Some tentative answers to these questions are examined below, based on 
the conceptual model presented in Figure 1. This model is based on a synthesis 
of the literature and highly simplifi ed for the sake of clarity. It is important to 
remember, though, that all of the listed pathways and factors intertwine, as SES 
impacts health both directly and indirectly strongly.

Figure 1.  The conceptual framework of social determinants of health and the main 
references 

Source: self-elaboration
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Health care
High spending on health care does not necessarily correlate with a better 

health outcome at an aggregate level. A classic and very frequently cited 
example is the United States, where health care expenses are the highest in the 
world (nearly 2.8 trillion dollars [1012], with nearly 9 thousand dollars per capita 
in 2012, which is over 10 times more than in Poland), while life expectancy in 
this country is relatively low (life expectancy at birth in 2012 for both sexes 
was 78.74 years)4. Also, at the individual level the association between health 
care and health is weaker than expected, and this might be attributed to the fact 
that prevention, rather than treatment, plays a decisive role in health (McGinnis, 
Williams-Russo, and Knickman 2002). Some attempts to assess the relative con-
tribution of health care to health outcome have typically yielded results ranging 
from 10 to 30%, according to a recent review (Booske et al. 2010). Most sources 
indicate that medical care contributes only to about 10% of the health outcome, 
yet this is a cliché rather than a well-established scientifi c fact. The primary 
source of this information was an expert assessment (Ten Leading Causes of 
Death in the United States 1980), followed by popular press and some scientifi c 
sources (McGinnis, Williams-Russo, and Knickman 2002), yet without good jus-
tifi cation. While it is important to recognize the critical role of the non-medical 
factors of health, it would be inaccurate to deny medicine its share; for example, 
the 3 out of 7 years of overall life expectancy that increased in the USA in the 
second half of the 20th century can be attributed to medical advancements, which 
constitutes a very substantial contribution (Bunker, Frazier, and Mosteller 1994;  
Bunker 2001). All quantitative estimation of medical contribution to health can 
only be considered tentative, given the imperfection in research methodology, 
the differences in the choice of indicators and endpoints as well as the very 
limited capacities of measuring interaction between the estimated factors.

The utilization of health care among lower and higher social classes has been 
estimated as relatively balanced. A recent review (Lostao et al. 2014) concluded 
that people from lower socioeconomic groups visited a general practitioner and 
used in-patient care slightly more often than those from higher socioeconomic 
groups (typically with control for age and health needs). Wealthier people, in 
turn, prevailed in the number of visits to specialists (Or, Jusot, and Yilmaz 2008). 
The socioeconomic gradient seems to be higher, though, in countries which use 
a social insurance funding scheme for health care (e.g. France) rather than a tax-
based national system (e.g. England or, to some extent, Poland), as the direct 
out-pocket payment and subsequent reimbursement procedure might discourage 
less affl uent and educated individuals from seeking medical advice (Or, Jusot, 

4 Source: own calculation based on The World DataBank data, World Development Indica-
tors, accessed 10.06.2014.
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and Yilmaz 2008). On the other hand, some studies claim that the social gradient 
in health care utilization might be partially infl ated by other factors, such as 
the geographical proximity of a specialist clinic (Sørensen, Olsen, and Vedsted 
2009). Studies generally suggest that the fi nancial resources associated with 
a high socioeconomic position do indeed play a role in access to health care, but 
they generally also play a role in nearly every other aspect of human life, such 
as the quality of housing and the job environment, leisure activities, quality of 
food, possibilities to take sick or maternal leave, and so on. And these seem to 
be of much greater importance.

Health behaviors
A recent review of the major causes of death in the United States (Mokdad 

et al. 2014) revealed that 18% of all deaths in the year 2000 were caused by 
tobacco consumption, and a further 16.5% by poor diet and lack of physical 
activity. The other identifi ed causes of death did not exceed 3.5%. These statis-
tics indicate how important healthy habits are to health and longevity.

Eating healthy and exercising is affordable to most people, while smoking, 
in turn, constitutes a signifi cant expense. Yet a socioeconomic gradient in health 
behaviors exists here (Droomers, Schrijvers, and Van de Mheen 1998). Statisti-
cally speaking, people from lower socioeconomic strata do worse in health pro-
motion and prevention. The social gradient in health behaviors is relatively small 
in adolescence but grows steeper as people age (Hanson and Chen 2007). It has 
been speculated that the sources of these patterns are stress and anxiety, which 
call for immediate relief, and the poor and deprived members of society have 
more exposure to these (Krueger and Chang 2008; Lantz et al. 2005; Layte and 
Whelan 2008). This inclination toward unhealthy treats is further exacerbated 
by a more fatalistic view of the future and a lower sense of agency amongst the 
disadvantaged group (Lynch, Kaplan, and Salonen 1997; Niederdeppe and Levy 
2007). Other explanations underline the structural sources of social gradients 
in health behaviors, such as lifestyle. That class position is very strongly con-
nected with patterns of consumption is a relatively novel concept in the health 
sciences (Cockerham 2005), but it has been known to sociologists for a long 
time (Bourdieu 1984).

Many studies have examined to what extent socioeconomic disparities in 
health can be attributed to engagement in unhealthy behaviors by disadvantaged 
groups. A recently published comparative analysis of two extensive longitudi-
nal studies is contradictory. The British Whitehall study (n=9,590, followed in 
the years 1985-2009) suggested that health behaviors explain as much as 75% 
of the disparity in mortality between members of the highest and lowest oc-
cupational groups. At the same time, the French longitudinal study GAZEL 
(n=17,760, followed in the years 1990-2004) estimated it to be at a level of 
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19% only (Stringhini et al. 2011). The authors suggested that the cultural dif-
ferences between these two countries might have played a signifi cant role in 
producing these two distinct fi ndings. What is generally clear and scientifi cally 
well established, though, is that while health behaviors do explain some of the 
variation in health among different socioeconomic groups, they do not explain 
the association between SES and health fully (Pampel, Krueger, and Denney 
2010; Stringhini et al. 2010).

Environmental factors
Residential segregation based on socioeconomic status is, with a few excep-

tions, relatively low in Europe, while in the USA social class defi nes the quality 
of neighborhoods to a great extent (Musterd 2005). This pattern partly explains 
the proliferation of American studies on how environmental factors infl uence 
health. The connection between environment and health takes place through at 
least two mechanisms: fi rst, through the physical qualities of the living condi-
tions, and, second, by their social characteristics (e.g. level of unemployment, 
poverty and crime).

Some of the purely environmental factors that affect health are natural and 
industry toxins (e.g. mold, lead paint, and pesticides), water and air pollution, 
noise, traffi c, and congestion of buildings and inhabitants. These hazards are 
present not only at and around the home, but also in the workplace, where typi-
cally the lower classes of manual workers are more exposed. Neighborhoods 
can infl uence the health perspectives of an individual by providing (or not) op-
portunities to see a doctor (Sørensen, Olsen, and Vedsted 2009) or to fi nd decent 
employment. Diez Roux and Mair (2010) also reported examples of studies 
which confi rmed that the quality of neighborhoods can boost or inhibit the pro-
pensity of inhabitants to walk for transportation and recreation, or to perform 
other forms of physical activity. Additionally, it has been well established that in 
the USA the greater density of supermarkets offering fresh and healthy products 
has a positive infl uence on the diet of the population (Larson, Story, and Nelson 
2009)5. Therefore, it comes as no surprise that the chances of developing hyper-
tension, obesity, and diabetes among those who live in poor and underserved 
areas are high (Auchincloss et al. 2008; Chaix et al. 2008; Papas et al. 2007). 
A relatively new observation is that environmental traits, particularly disorder 
and violence, might also induce depressive symptoms (Mair, Diez Roux, and 
Galea 2008).

Another group of studies looks directly at the socioeconomic characteris-
tics of neighborhoods, often conceptualized as a composite of socioeconomic 

5 This effect is not likely to be strong in Europe, where the access to high quality foods is 
generally easier and the distances between residential areas and services much smaller.
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positions of the participants and measured, for example, by a median income or 
a percentage of inhabitants with a particular level of education (Robert 1999). 
Research shows, for example, that worse socioeconomic characteristics of 
the neighborhood are related systematically to higher morbidity and mortality 
(Marmot et al., 2010: 38). There is now a considerable amount of evidence that 
the quality of the neighborhood, when controlling for the socioeconomic status 
of its inhabitants, still moderately affects health (Robert 1999). This means there 
is an added effect of the environment on one’s health (Diez Roux and Mair 
2010), which some attempt to explain by pointing to social capital as a vital 
community characteristic (Veenstra et al. 2005). Social capital is linked with 
benefi cial social relationships, good social organization of life, respecting norms 
of reciprocity, and civic participation. All of these factors have a profound 
impact on health, as fi rst noted by Émile Durkheim in his study of suicide, and 
which has been regularly observed by epidemiologists ever since (Berkman et 
al. 2000).

Next to these two major themes in research on the environmental dimension 
of health is a group of studies that look into income inequality in communi-
ties. These studies test Richard Wilkinson’s aforementioned theory of income 
inequality as a major cause of disease and social problems. Empirical evidence 
exists both to support and reject this theory; for example, Hou and Myles ran 
a sophisticated analysis to show that the less affl uent had better health outcomes 
when living in higher income neighborhoods (2005). Such fi ndings once again 
challenge the credibility of Wilkinson’s above-mentioned hypothesis on the 
crucial importance of income inequality rather than absolute income.

Psychosocial processes

General susceptibility to disease, which a lower socioeconomic status 
induces, must have biological justifi cation. Some propositions have been pre-
sented so far and their common denominator is stress. Allegedly those at the 
lower rungs of the social ladder are particularly likely to suffer from stress as 
they are exposed to more life hardships than those at the top (Sapolsky 2005). 

Stress, which can generally serve as a stimulator to perform better, can have 
a very damaging effect when it exceeds individual capacities to handle it (Adler 
and Stewart 2010). This adverse effect is believed to be particularly strong when 
stress is chronic, which elevates damage done to the neuroendocrine, nervous, 
immune, metabolic and cardiovascular system (Gruenewald and Karlamangla 
2012). Medical studies have confi rmed the credibility of the link by fi nding 
an elevated level of hormonal biomarkers of stress (such as cortisol) (Cohen, 
Doyle, and Baum 2006; Rosmond and Björntorp 2000) and infl ammation (e.g. 
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C-reactive protein, fi brinogen) (Brunner et al. 1996; Koster et al. 2006) in those 
of lower social status. There is also evidence that the aging process, as measured 
by the white blood cells’ telomere length (a DNA feature), proceeds faster in 
low-SES individuals (Cherkas et al. 2006). Surprisingly, when looking at sub-
jective, self-reported loads of stress the gradient seems to be reversed – the 
more advantaged report being more under pressure (Krueger and Chang 2008; 
Schieman, Whitestone, and Van Gundy 2006)6. A simple, medical explanation is 
that personal perception of stress might not necessarily correspond to its physi-
ological measures (Kirschbaum et al. 1999). The other, non-medical explanation 
is that differences might occur between a reporting pattern the rich and poor.

Specialists agree that those at low socioeconomic positions have compara-
tively smaller capacities to deal with stress due to smaller capital – whether 
fi nancial or social. It is believed that it is easier for the socially advantaged to 
develop a high level of self-esteem, personal agency and internal locus of control 
(Pampel, Krueger, and Denney 2010; Wagstaff and van Doorslaer 2000). Such 
a drive for making a change in one’s life, and the belief in personal capacities 
to control the course of life events, build resilience against stress and there-
fore alleviate its negative consequences (Thoits 2006). Another type of resource 
that acts protectively against the adverse consequences of stress (and probably 
other health-damaging factors) is social support. Instrumental social support is 
a particular kind of help or service, e.g. fi nancial support, help with performing 
a particular task, advice, etc. Even more important to health, though, is emo-
tional support from signifi cant others (Smith and Christakis 2008). It has been, 
for example, well established that married people are generally healthier than 
unmarried or widowed people (Smith and Christakis 2008). Little is known, 
however, about whether this effect can be attributed to the marriage itself or if 
marriage is just one of many forms of a dyad (with a friend, sibling or neighbor) 
that can reinforce health. Other important pathways linking a social network (of 
which a dyad is the simplest form) and health are: social normative infl uence 
(e.g. whether smoking is socially accepted in a group or not, what the patterns 
of leisure activity are) and social participation or engagement (which enhances 
both mental and physical health, particularly in the older population) (Berkman 
and Glass 2000).

Recently, the concept of “allostatic load (AL)” was proposed as a replace-
ment for stress in explaining the adverse health consequences of low social 
standing. AL is supposed to encompass the psycho-physiological pathway 

6 In fact, the American nationwide longitudinal study by Krueger and Chang brings about 
more surprises, showing that lower self-assessment at baseline stress was predictive of death, 
which actually poses even more questions to the whole assumption that high stress level is 
detrimental to health.
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between the impact of other factors, such as genes and health behaviors. Opera-
tionally, AL is a complex scoring system, i.e. an index that is supposed to cover 
a wide spectrum of health biomarkers in various bodily systems and, therefore, 
to illustrate the burden placed on a human organism in a more comprehensive 
way (McEwen and Seeman 1999). A social gradient in allostatic load was found 
across all age categories of life (Gruenewald and Karlamangla 2012).

Genes and upbringing - indirect selection

Nowadays, managing health and disease requires the constant performing 
of an array of complex intellectual operations, e.g. fi nding information, predict-
ing, prioritizing, or negotiating. Some researchers link the tendency of lower 
socioeconomic groups to fall sick more often and recover with more diffi culty to 
their alleged smaller cognitive capacities, which are necessary to perform these 
tasks, as well as to self-discipline (frequently operationalized as the ability to 
delay gratifi cation). There is some empirical evidence to support this point; for 
example, Goldman and Smith (Goldman and Smith 2002) demonstrated that the 
best educated patients were performing much better in the self-management of 
HIV and diabetes, both of which are serious chronic diseases that involve a strict 
therapeutic regimen. In a cross-sectional study of 2500 Dutch men and women, 
Droomers and colleagues showed that some psychosocial characteristics, such 
as the external locus of control, parochialism (being closed, irrational, seeing 
only the small picture), and neuroticism (nervousness, instability) increased the 
odds of physical inactivity and were much more common amongst the lower 
educational groups (Droomers, Schrijvers, and Van de Mheen 1998). That edu-
cational attainment has such a strong connection with personal traits might have 
two explanations that take us back to the perennial dilemma of nature versus 
nurture.

The fi rst proposition is that education itself promotes self-confi dence and 
self-discipline and enhances cognitive capacities that are benefi cial for future 
health and longevity. The other explanation is that there is one underlying 
cause that infl uences both educational attainment and health (through high 
cognitive and psychological capacities); therefore, the correlation between the 
level of education and health is, at least to some extent, spurious (Hemmings-
son, Lundberg, and Diderichsen 1999). This proposition is also known as the 
“indirect selection” hypothesis (Warren 2009: 2127). Such an underlying cause 
could be, for example, genetic; however, such a hypothesis is not supported in 
the health sciences given the current state of evidence (Link 2008). Circumstan-
tial evidence for genetic factors not being the primary cause of socioeconomic 
health inequalities was provided by twin studies, e.g. studies on more than 300 
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American twin sisters revealed that genetically identical women who belonged 
to different occupational classes also diverged in terms of health (Krieger et al. 
2005), which would suggest that socioeconomic life circumstances differen-
tiated the health perspectives of monozygotic, therefore genetically identical, 
siblings. A downfall of the proposition that genes determine both socioeconom-
ic status and health is the fact, that there exists no such a thing as universally 
“good genes” and genes do not have the explanatory meaning on its own. As 
an alternative, the concept of intelligence is of ten introduced. The concept of 
intelligence as a hereditary and biologically (e.g. genetically) based trait was 
however entirely rebutted by Steven J. Gould (1996). It was also demonstrated 
that the association between intelligence and health is attenuated when educa-
tion and income are controlled for, and no reverse pattern was noted (Link et al. 
2008). This means that education and income, at least to some extent, explain 
why intelligence predicts health; but intelligence does not explain why educa-
tion and income predict health. If the cognitive capacities, conscientiousness, 
orientation for the future, and internal locus of control do play an important 
role in health – and there are clues that they might – then they might be very 
strongly connected with patterns of socialization in the family and the norma-
tive values that it cherishes, and these in turn will be affected by the family’s 
socioeconomic status.

Discussion: toward new research on health inequalities in Poland

In this article briefl y presented what is generally known about the infl uence 
of socioeconomic factors on health. Looked at the evolution of scientifi c dis-
course on socioeconomic inequalities in health, with attention initially paid to 
poverty, through a subsequent focus on economic inequality, to current interest 
in social inferiority. Further on described the two major paradigms in social 
epidemiology research: social causation and social selection. Finally, explored 
some pathways linking socioeconomic position with health. The general 
picture revealed by this review is that the relationship between socioeconomic 
position and health has been very well established, yet the scientifi c community 
remains puzzled with regard to the complexity of this issue. Social epidemiol-
ogy contains multiple unresolved threads and research topics that should be 
undertaken, also in Poland.

Interest in socioeconomic health inequalities, elevated by the Black Report in 
the 1980s, was echoed in the works of prominent Polish sociologists (Duch and 
Sokołowska 1990; Wnuk-Lipiński 1990). Many other scholars acknowledged 
the importance of the socioeconomic characteristics for health and continuously 
included socioeconomic variables in their analyses of health determinants, or 
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health in general (Indulski and Matulewicz 1986; Krzyżanowski and Wojtyniak 
1982; Ostrowska 1983, 2001; Titkow 1983). These and other works that often 
tackle socioeconomic health disparities somewhat implicitly remain to be the 
major sources of knowledge regarding health disparities in Poland before the 
transformation. It was, however, not until the turn of the century that a specifi c 
scientifi c discourse was established, mostly thanks to the works of Antonina Os-
trowska (Ostrowska 1998), and then also applied in the works of other Polish 
scholars. Several literature reviews have focused on the topic and have turned 
their attention to the moral or legal aspects of the social determinants of health 
(Kaczmarek et al. 2007; Włodarczyk 2011; Golinowska 2007), the medicaliza-
tion of health promotion (Słońska and Koziarek 2011), or the most popular ex-
planatory models (Ostrowska 2010). There have also been several high-quality 
works elaborating on the spatial distribution of health (Golinowska 2011), or 
access to health care and health policy (Golinowska et al. 2007; Sowa 2010, 
2011). Finally, there exists extensive documentation of different health behavior 
profi les amongst people belonging to different socioeconomic groups (Ostrows-
ka 2000; Korzeniowska and Puchalski 2010).

However, despite this interest in socioeconomic disparities in health and the 
growing number of descriptive analyses, there have been very few attempts to 
causally explain this phenomenon at an individual level. And there are many 
questions to be asked. What is the relative contribution of the pathways me-
diating between social position and health? In what way are the components 
of socioeconomic position – education, income/wealth, or occupation – of im-
portance to health? How are health-relevant life styles shaped and adopted? 
What is the role of health selection and intergenerational transmission of social 
position? How do people build health literacy, agency, and resilience against 
socioeconomic disadvantages? What is the basis of their choice of health-
promoting or health-impeding actions? The ultimate goal of future research on 
health inequalities is to understand the social mechanism which generates and 
sustains them. But this requires that the factors contributing to health inequali-
ties are identifi ed, isolated from one another, and described not only in terms of 
the strength of the relationship but, foremost, in terms of their causal contribu-
tion to the observed patterns. This is not only basic research. Only such a deep 
understanding (Drożdżak 2013) of the social mechanisms and awareness of 
the broader societal context will allow to design effective action against health 
inequalities.

The input of sociologists is indispensable for two reasons in order to such 
understood research on socioeconomic health inequalities. The fi rst reason is 
conceptual depth and soundness. Most epidemiological research is detailed 
and sophisticated in health measurement, but it is seriously reductionist when 
it comes to measuring socioeconomic position. We need multiple indicators of 
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socioeconomic status and social class, measured at the level of an individual, 
his or her family, and community, and measured in the generation of parents, 
children, and grandparents in order to gain deeper insight into the mechanisms 
that causally generate health inequalities. Epidemiologists typically treat educa-
tion, occupation, and income as given, stable, and exogenous. We, sociologists, 
know that this is not necessarily true. The other issue is methodological. A deep 
understanding would be best promoted by mixed methods methodologies, where 
the quantitative and qualitative components coexist and provide different yet 
complementary insights. Within this mixed methods framework the preferred 
quantitative type of study is a longitudinal panel with a long-term follow-up. 
We now need to move beyond purely descriptive analytical techniques and start 
using an advanced statistical apparatus. Currently, many studies use very basic 
statistical techniques to measure health inequalities, e.g. quintile analysis. Such 
techniques are purely descriptive and should be followed by some robust mul-
tivariate techniques, such as, e.g. path analysis and structural equation models 
or decomposition of the concentration index (O’Donnell, van Doorslaer, and 
Wagstaff 2006; Wagstaff, van Doorslaer, and Watanabe 2003). The other group 
of particularly promising techniques would be multilevel analysis of health 
inequalities, e.g. studies on how individual characteristics are associated with 
health inequalities when traits of the social/geographical neighborhood in which 
the individual dwells are taken into account. In all of these cases it is important 
to look not only at the main effects but also at the interaction effects of some 
factors that are already known to contribute to health inequalities; for example, 
both a sedentary lifestyle and unemployment can be considered to be risk factors 
for premature death. Yet the joint multiplicative effect of being both unemployed 
and sedentary at the same time might also be signifi cant. Qualitative research on 
the social determinants of health could provide invaluable insights, but ethno-
graphic techniques are almost never used by epidemiologists or economists. So-
ciologists and anthropologists could fi ll this gap and investigate health inequali-
ties by using a life-long perspective, which acknowledges the versatile nature of 
socioeconomic position and the importance of agency and resilience to acquir-
ing high social position and health (Fuller-Iglesias, Smith, and Antonucci 2009; 
Obrist, Pfeiffer, and Henley 2010). The qualitative apparatus can be used within 
a mixed methods framework in order to identify factors contributing to inequal-
ity or, conversely, as a validating step to quantitative fi ndings. A vast majority 
of quantitative epidemiologic studies are faulty of encouraging multiplicity – 
scientists run numerous tests and cherry pick relationships which are statistically 
signifi cant (Bender and Lange 2001). Yet, at the level of alpha=0.05, 1 in each 
20 tests is false positive. Qualitative studies in the mixed methods design could 
help to assess the validity and credibility of such fi ndings, which are always 
threatened by multiple measurements. In such a way the metaphorical “looking 
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with two eyes” (Thompson 2004) might simply mean higher chances of seeing 
things correctly.

Ostrowska already pointed to the fact that health statistics are collected 
without contextual socioeconomic information, which makes monitoring of 
socioeconomic health inequalities diffi cult (Ostrowska 1998). At the same 
time there exists no national health study which would allow for complex so-
ciological analyses of health inequalities, ideally over an extended period of 
time. Currently, such research needs to choose between detailed information 
on health status and detailed information on socioeconomic circumstances. An 
example of the fi rst such kind is the WOBASZ (Wieloośrodkowe Ogólnopolskie 
Badanie Stanu Zdrowia Ludności), which collects an abundance of information 
relevant to cardiovascular health, including biomarkers and anthropomorphic 
measurements, but only few socioeconomic variables. The second type can be 
represented by a majority of high quality social studies in which the question 
of self-assessed health is present, such as the ESS (European Social Survey), 
PGSS (Polish General Social Survey), EU-SILC (European Survey of Income 
and Living Conditions), or Social Diagnosis. The problem is that even these 
sources, which are very familiar to most sociologists, are under-researched when 
it comes to social determinants of health. 

Recently, the Polish Ministry of Health, in collaboration with the World Health 
Organization, initiated a policy program aiming at reducing health inequalities 
in Poland. The otherwise informative policy report published for this occasion 
remains silent about the problem of class-related differences in lifestyles, the 
structural constraints of healthy choices, and social solidarity, expressed also in 
taxation (Marek et al. 2012). The discourse on health disparities does not have 
to be reductionist, technocratic, and bio-medically centered. We advocate for 
stronger involvement of sociologists in the research, discussion, and practice of 
unequal and unfair distribution of health in our society. Sociologists are in the 
position to deliver substantial knowledge and to inform policy making aimed at 
reducing health inequalities. In order to truly challenge socially-induced health 
inequalities, a broader perspective is needed that will postulate deployment of 
not only health-policy but also social-policy tools mitigating the risk of being 
socially excluded. The health policy in this respect is by far not only health pro-
motion but also – or even most of all – leveling economic inequalities, securing 
safe neighborhoods, and promoting education. This broad perspective, we 
believe, originates from the social rather than the health sciences. It is therefore 
time to bring this highly meaningful topic to our research agenda.
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Postępy i wyzwania epidemiologii społecznej – raz jeszcze o społecznych 
uwarunkowaniach zdrowia (przegląd literatury)

Streszczenie

Celem tego przeglądu literatury jest przedstawienie najnowszego stanu wiedzy na 
temat „społecznych uwarunkowań zdrowia”, a przez to zwrócenie uwagi szerokiego 
grona polskich socjologów na społecznie generowane nierówności w zdrowiu. Według 
najnowszych doniesień naukowych nie tylko ekonomiczna deprywacja, ale również 
subiektywne poczucie niższości wywierają szkodliwy wpływ na zdrowie. Wiadomo 
też, że pozycja socjoekonomiczna oddziałuje na zdrowie za pośrednictwem zacho-
wań zdrowotnych, dostępu do opieki zdrowotnej, ryzyk środowiskowych i czynników 
psychospołecznych. Jednocześnie brakuje konsensu co do istoty tego mechanizmu. 
Potrzeba przyczynowego wyjaśnienia tego zjawiska otwiera nowe, interesujące wątki 
badawcze dla socjologów. Z uwagi na wielką międzynarodową popularność tej tema-
tyki, jak również jej ogromne znaczenie społeczne, warto zintensyfi kować badania 
socjologiczne w tej dziedzinie.

Główne pojęcia: społeczne uwarunkowania zdrowia; nierówności w zdrowiu; 
przegląd literatury; SES; status socjoekonomiczny.
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prof. Thomas Fleming (School of Public Health, University of Washington, 
Seattle), prof. Jarosław Górniak (Instytut Socjologii Uniwersytetu Jagiellońskie-
go), prof. David Grembowski (School of Public Health, University of Washing-
ton, Seattle), dr Constanze Pfeiffer (Swiss Tropical and Public Health Institute 
and University of Basel).
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