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 Contemporary Mainstream 
Epidemiologic Theory      

Biomedical and Lifestyle       

       Enter, mid-century, two new terms, not to be found in the vocabulary of an early twentieth 
century epidemiologist: biomedical  and  lifestyle . Quickly adopted, they soon became ubiq-
uitous and remain so to this day. 

 Together, these two concepts capture what has been, since the mid-twentieth century, the 
dominant approach to epidemiologic theorizing — including its ostensibly “atheoretical” 
stance. Its hallmark? The tripartite view that: ( 1 ) the “real” causes of disease comprise 
biophysical agents, genes, and “risk factors,” with exposure largely a consequence of indi-
vidual characteristics and behaviors; ( 2 ) these “real” causes of disease in individuals are  the
causes of — and are suffi cient to explain — population rates of disease; and ( 3 ) theorizing 
about disease occurrence is equivalent to theorizing about disease causation in relation to 
mechanisms occurring within biological organisms; by implication, population-level theo-
rizing is largely, if not wholly, irrelevant. 

 Given the contemporary lack of explicitness about epidemiologic theory, however, as 
discussed in Chapter 1, it would be unreasonable to expect the mainstream conceptual 
approach to appear in tidy, clear-cut, and well-elaborated formulations. It doesn’t. 

 A fi rst step, then, toward understanding what is meant by a “biomedical” and “lifestyle” 
approach to theorizing about disease distribution — and why they travel together — is to 
consider the origins of these terms and the assumptions that inform them. This is because 
neither term is unique to, nor originated within, epidemiology. They instead entered into 
the epidemiologic discourse from other fi elds, carrying with them sets of ideas about “how 
the world works” (i.e., ways of being, or ontology) and how the workings of this world can 
best be studied (i.e., ways of knowing, or epistemology).     

   Biomedicine and the “Biomedical Model”: Reducing Explanations of 
Disease Occurrence to Disease Mechanisms within Individual Organisms   

 The words  biomedicine  and  biomedical  would, at fi rst glance, appear to be straightforward 
terms that simply conjoin biological and medical thinking and practices. After all, 
as defi ned by the Oxford English Dictionary (OED),  biomedicine  refers inclusively to 
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“biology and medicine collectively” (OED) ( see   Textbox     5–1   ). The focus, understandably, 
is on elucidating knowledge relevant to clinical practice. Indeed, as stated in 1988 by 
the U.S. National Research Council, the objective of the  biomedical model  is “to under-
stand normal and abnormal function from gene to phenotype and to provide a basis 
for preventive or therapeutic intervention in human disease” (National Research Council 
1988, p. 10) ( Textbox     5–1   ). Clear, direct, and purposive: what more could one want from 
a description?  

 And yet, there is more to these and the other brisk defi nitions provided in  Textbox     5–1
than meets the eye. As usual, what matters is not only what is included but what is missing. 
In the case of the biomedical approach — heir to germ theory, hereditarian thinking, and 
eugenics — what is absent are causes of disease occurrence that lie outside the domain of 
biophysical exposures and processes. 

Origins of the Term  Biomedicine .  Providing further insight into the restricted focus of 
a biomedical approach is the history of the term’s actual usage, one that varies by country 
context. The word, in English, fi rst surfaced in United Kingdom in the early twentieth 
century, as indicated by its appearance in the name of the “Institute for Biomedical 
Sciences,” founded in 1912 (IBMS). As used by this Institute, “biomedical” functioned as 
an adjective that distinguished (and grammatically modifi ed) a particular type of science: 
the science of hospital-based laboratories — for example, pathology and bacteriology labs 
oriented toward medical diagnosis and treatment. The specifi c and unique responsibilities 
of these labs included designing and implementing appropriately sensitive and specifi c 
routine diagnostic tests that could be used on a mass basis (i.e., for many patients). This 
“applied” orientation distinguished the “biomedical” sciences from their more “basic” 
research brethren. Starting in 1943, the Institute began publishing the  British Journal of 
Biomedical Sciences , whose current description states it is “a scientifi c journal containing 
authoritative papers and short reports on new laboratory techniques” (IBMS). 

 In the United States, by contrast, the term  biomedical  took on a broader meaning, one 
that included “basic” as well as “applied” science. As with the United Kingdom, the term 
emerged through the institutional linkage of biology and medicine. In the United States, 
this occurred through the federal establishment, in 1930, of what was then called the 
“National Institute of Health,” whose enabling legislation newly provided funds for research 
on “basic biological and medical problems” (Harden,   2009a  ) — that is, not just on biology, 
not just on medicine, but on biology and medicine in relation to each other. The goal was 
to strengthen the scientifi c moorings of medicine, in keeping with the aspirations of what 
was called  scientifi c medicine  during the interwar years (i.e., between World War I and 
World War II) and its nineteenth century precursor, known as  experimental medicine
(Lawrence & Weisz,   1998  ; Bynum,   2008  ). 

 From its inception, the research portfolio of the National Institute of Health (NIH) 
spanned from infectious disease (including vaccine development) to the rising mortality 
resulting from cancer and cardiovascular disease (Swain,   1962  ; Harden,   1986  ; Strickland, 
  1972  ; Harden & Hannaway,   2001  ). Underscoring the agency’s commitment to basic sci-
ence, the section on cancer research in the 1933 Annual Report of the Surgeon General of 
the Public Health Services of the United States  stated the goal was to obtain “fundamental 
knowledge concerning the chemical conditions which control the life, growth, and multi-
plication” of normal and abnormal cells (U.S. PHS,   1933  , p. 7, as quoted in Swain,   1962  ). 
During World War II, the scope and funding of the NIH expanded considerably — and, 
relevant to use of the term  biomedicine , one new war-related focus was the physiology 
of high-altitude fl ying for military pilots (Harden & Hannaway,   2001  ). Research in this 
area required a new type of collaboration involving an interdisciplinary team of clinicians, 
physiologists, and engineers and garnered a new designation:  biomedical engineering . 



 

    Textbox 5–1.   Defi nitions of “Biomedicine,” “Biomedical,” and “Biomedical 
Model”: What’s Included Are Biophysical Exposures and 
Processes — and What’s Excluded: Everything Else    

   Oxford English Dictionary  (OED)   Biomedicine:  Biology and medicine collec-
tively; the biomedical sciences. 
  1923  DORLAND  Med. Dict.  (ed. 12) 172/2 
 Biomedicine , clinical medicine based on the 
principles of physiology and biochemistry. 
 1956  P. E. KLOPSTEG  Instrumentation in Bio-
Med. Res.  (U.S. Nat. Res. Council: Biol. 
Council) 1 A secondary consideration is the 
enlistment into bio-medicine of those who are 
already trained in physics and engineering. 
 1966   Ann. N.Y. Acad. Sci.  CXXVIII. 721, I 
believe that the applications of computers in 
biomedicine are going through a number of 
stages.  1973   Biomedicine  XVIII. 4/1 The new 
name of the journal,  Biomedicine , is to under-
line once more that it is at the  crossroads  of 
biological and clinical investigation.  1986  
 Social Sci. & Med.  XXII. 83/2 A woman who 
expects to attend college and wants to work 
in biomedicine selects training in pharmacy, 
nutrition or even dentistry. 
  Biomedical:   a. , pertaining or relating to both 
biology and medicine;  spec.  pertaining to the 
biological effects of space-travel 
  1955   Bull. Atomic Sci.  May 200/2 The only 
biomedical data which remains classifi ed is in 
piecemeal or incomplete form and therefore 
inadequate for use by the medical profession. 
 1962  S. CARPENTER in  Into Orbit  160 Next, 
you run a check on the intercom and the bio-
medical leads to make sure they are working. 
 1963  C. D. GREEN in J. H. U. Brown  Physiol. of 
Man in Space  257 ( title ) Biomedical capsules.  

 Medline Plus Medical Dictionary 
(Medline Plus,   2009  ) (same as: 
Webster’s Third New International 
Dictionary, Unabridged [Webster]) 

  Biomedicine:  medicine based on the applica-
tion of the principles of the natural sciences 
and especially biology and biochemistry;  also   :  
a branch of medical science concerned espe-
cially with the capacity of human beings to 
survive and function in abnormally stressful 
environments and with the protective modifi -
cation of such environments. 
  Biomedical:  
  1 :  of or relating to biomedicine 
  2 :  of, relating to, or involving biological, 
medical, and physical science  
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This phrase, once codifi ed, constituted the fi rst consistent use of the term  biomedical  in the 
NIH lexicon (Cambrosio & Keating,   2001  ; OED; Whitaker Foundation, 2008). 

 By the early 1950s, however, the term  biomedical  outstripped its initial meanings and 
became ubiquitous in the health sciences as a way of referring to any biologically-oriented 
“basic” or “applied” research deemed relevant to understanding, treating, or preventing 
disease. The Public Health Service Act of 1944 in turn spurred the broader use of this term. 
This Act not only transformed the “National Institute of Health” into the “National Institutes 
of Health” but also newly authorized the expanded NIH to conduct clinical, and not solely 
basic science, research — that is, its research portfolio could now include patients in hospi-
tals (Swain,   1962  ; Strickland,   1972  ; Harden & Hannaway,   2001  ). Funding for the agency 

  WordNet  (WordNet   2009  )   Biomedicine:  the branch of medical science 
that applies biological and physiological prin-
ciples to clinical practice; the branch of 
medical science that studies the ability of 
organisms to withstand environmental stress 
(as in space travel) 
  Biomedical:  relating to the activities and 
applications of science to clinical medicine  

  U.S. National Institutes of Health  
(Harden   2009b  ) 

  Biomedical research and development  is a 
continuing process. New knowledge yields 
new drugs, devices, and procedures; the study 
of how the products act yields more knowl-
edge; refi nements in knowledge then enable 
the development of even better therapies.  

  United Kingdom Institute of 
Biomedical Sciences  (IBMS) 

  Biomedical science  is the term for investiga-
tions carried out by biomedical scientists on 
samples of tissue and body fl uids to diagnose 
disease and monitor the treatment of patients.  

  On-Line Medical Dictionary  (OLMD)   Biomedical model:  a conceptual model of ill-
ness that excludes psychological and social 
factors and includes only biological factors in 
an attempt to understand a person’s medical 
illness or disorder.  

  National Research Council  
(NRC,   1998  ) 

  Biomedical models  can be of many types —
 from animal models of human diseases to 
animal, in vitro, or modeling systems for study-
ing any aspect of human biology or disease …  
A  biomedical model  is a surrogate for a 
human being, or a human biologic system, 
that can be used to understand normal and 
abnormal function from gene to phenotype 
and to provide a basis for preventive or thera-
peutic intervention in human diseases. (p. 10)  

   NB: Interestingly, the  Oxford Dictionary of Science  includes no entry for  biomedicine  or  biomedical , 
even as it does include entries for  biochemistry ,  bioenergetics ,  bioengineering ,  biogeography ,  biology , 
 biomechanics , and  biophysics  (Daintith & Martin,   2005  ); perhaps this exclusion is because 
 biomedicine  is not one specifi c scientifi c discipline, or maybe because  medicine  is broader than 
strictly the “natural” sciences? (The dictionary contains no defi nition of  medicine  either.)  
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increased dramatically, with total appropriations for the NIH jumping from $2.5 million 
in 1944 to $8 million in 1947 to $24.6 million in 1948 to $52.7 million in 1950 to $210 
million in 1958 on up to $339 million in 1960 (NIH Alamanac-appropriations). The rising 
prominence of NIH raised not only the profi le of  biomedical science  but also use of the 
term biomedical , with the impact felt both in the United States and worldwide (Strickland, 
  1972  ; Harden & Hannaway,   2001  ). 

Tenets of a Biomedical Approach . By the early 1960s, the terms  biomedical  and 
biomedicine  no longer referred simply to an amorphous amalgam of biology and medicine. 
They instead became transformed into a widely accepted “shorthand” for a particular way 
of thinking about health and disease (Lock & Gordon,   1988  ; Lawrence & Weisz,   1998  ; 
Cambrosio,   2001  ). Yet, in contrast to “germ theory,” whose proponents clearly spelled out 
the terms of their theorizing, the biomedical literature has been tellingly characterized by a 
lack of explicit discussion of its assumptions — precisely because of its underlying prem-
ises, as I shall explain. Consequently, the most explicit analyses of the biomedical approach 
have been written not by its proponents but rather by its critics ( see   Textbox     5–2   ) (Doyal, 
  1979  ; Mishler,   1981  ; Lewontin et al.,   1984  ; Navarro,   1986  ; Lock & Gordon,   1988  ; Tesh, 
  1988  ; Breilh,   1988  ; Fee & Krieger,   1993  ; Krieger,   1994  ; Conrad & Kern,   1994  ; Cambrosio 
& Keating,   2001  ; Burri & Dumit,   2007  ; Bynum,   2008  ).  

 Among the many features of a biomedical perspective, three stand out as fundamental 
regarding its approach to investigating disease (Lock & Gordon,   1988  ; Fee & Krieger, 
  1993  ; Krieger,   1994  ; Lawrence & Weisz,   1998  ; Cambrosio & Keating,   2001  ; Bynum, 
  2008  ). They are:  

   -  First, specifi c to biomedicine: the domain of disease and its causes is restricted to 
solely biological, chemical, and physical phenomena;  

   -  Second, shared with many natural sciences: an emphasis on laboratory research and 
technology and, as translated to health research, a discounting of research questions 
that cannot be studied by randomized clinical trials (or their analogs, e.g., “natural 
experiments”); and  

   -  Third: an embrace of “reductionism,” a philosophical and methodological stance 
(discussed more fully below) that holds that phenomena are best explained by the 
properties of their parts.     

 Evidence of all three features is apparent in the 1965 Woolridge Committee report to the 
U.S. President on Biomedical Science and its Administration: A Study of the National 
Institutes of Health  (NIH Study Committee,   1965  ), the fi rst large-scale appraisal of the NIH 
after its enormous period of growth in the 1950s and early 1960s (Strickland,   1972  , 
pp. 178–183). As stated in the report’s introduction (NIH,   1965  , p. 2): 

 When a goal is a broad as that of a national health program covering a wide range of human 
illness and suffering there is adequate justifi cation from the past history of science for an empha-
sis on basic research, supplemented of course by a sharp watch for and exploitation of those 
fi ndings which are capable of leading to treatments, cures, and preventives.   

 In other words, according to a biomedical perspective, the best route for acquiring 
knowledge to understand, treat, and prevent disease is by adhering to a “basic” — that is, 
reductionist — orientation, focused on biophysical phenomena that can be studied experi-
mentally, preferably in laboratories. 



 

Contemporary Mainstream Epidemiologic Theory  131

    Textbox 5–2.     Descriptions and Assumptions of “Biomedicine” and the 
“Biomedical Model” as Presented by its Proponents and Critics: 
Mid-to-Late Twentieth Century Views.    

  By Proponents: Primarily Focused on Biomedical Justifi cation for Focus on Basic 
Science and Reductionist Approach  

  1960s:    National Institutes of Health (NIH) Study Committee.    Biomedical 
Science and its Administration: A Study of the National Institutes of 
Health. Report to the President  .  Washington, DC: The White House, 
1965.  
 p. 2: “The activities and accomplishments of the National Institutes of 
Health, like those of any other organization, must be judged in terms of 
its mission. In general terms, the public funds that support NIH activities 
are intended to ‘buy’ for the American people a commensurate degree 
of relief from suffering and improvement of health. To achieve this goal, 
the NIH devotes its principal effort to a broad program of investigation 
of the life sciences, rather than to a search for direct cure or prevention 
of specifi c diseases. It employs this approach for a simple and valid 
reason: life science is so complex, and what is known about fundamen-
tal biological processes is so little, that the ‘head-on’ attack is today 
frequently the slowest and most expensive path to the cure and preven-
tion of disease … . The ‘long way around’ is in this case likely to be the 
shortest path to useful results.”  

  1970s    Thomas L. The future impact of science and technology on medi-
cine.   BioScience    1974  ;  24:99–105.  
 p. 101: “I simply cannot imagine any long persistence of our ignorance 
about disease mechanisms in the face of all that is being learned about 
normal cells and tissues. Our time for the application of science on a 
major scale is approaching rapidly, and medicine will be totally trans-
formed when it happens …  the major triumphs of medicine …  exemplifi ed 
best by methods for immunization against diphtheria, pertussis, and 
various virus diseases, and the contemporary use of antibiotics and 
chemo- therapy for bacterial infections …  comes as the result of a genuine 
understanding of disease mechanisms and, when it becomes available, it 
is relatively inexpensive, relatively simple, and relatively easy to deliver.”  

  1980s    Committee on Models for Biomedical Research, Board on Basic Biol-
ogy, Commission on Life Sciences, National Research Council.  
 Models for Biomedical Research: A New Perspective.   Washington, DC: 
National Academy Press, 1985. (Included as Appendix C in: Biomed-
ical Models and Resources: Current Needs and Future Opportunities, 
National Academy of Sciences, 1998.)  
 pp. 62–63: “Investigators studying a phenomenon may analyze its vari-
ous components at the organ, tissue, cellular, or subcellular levels and 
seek models for its different parts from the entire corpus of biological 
knowledge. This then allows them to study one organism or system in 
terms of related features from a variety of other organisms and   other 
systems … . The body of biological knowledge is beginning to form a 
coherent and interrelated structure, but it lacks the tight theoretical for-
mulation of physical science. As noted by Baldwin (1938) at the 
biochemical level, a general biology is emerging from our understand-
ing of the vast number of interrelationships and common features that 
arose through organic evolution.” 
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 p. 64: “The committee’s workshops have led inexorably to the conclu-
sion that a theoretical biology or, to use Claude Bernard’s phrase, a 
‘theoretical medicine’ is beginning to exist (Bernard, 1865). It is differ-
ent from theoretical physics, which consists of a small number of 
postulates and the procedures and apparatus for deriving predictions 
from those postulates. But it is far more than just a collection of experi-
mental observations. The vast array of information gains coherence 
when organized into a conceptual matrix through empirical generaliza-
tions and reductionist laws–a construct that permits a view of models far 
more comprehensive than the committee envisioned at the outset of 
the study.”  

  1990s    Kornberg A. Support for basic biomedical research: how scientifi c 
breakthroughs occur. In: Barfi eld CE, Smith LBR.   The Future of Bio-
medical Research .  Washington, DC: The American Enterprise Institute 
and The Brookings Institute, 1997, pp. 35–41.  
 p. 35: “In refl ecting on the history of biomedical science in this century, 
I often resort to a hunting metaphor. The microbe hunters in the early 
decades discovered the microbial sources of the major scourges: tuber-
culosis, plague, cholera. They were followed by the vitamin hunters, 
who discovered that other scourges–scurvy, rickets, beri-beri–were 
caused by the lack of a dietary substance, named vitamins. In the fi fth 
and sixth decades, the enzyme hunters occupied the stage, explaining 
how the enzyme machinery depends on vitamins to make cells grow 
and function. Now they have been eclipsed by the gene hunters, the 
genetic engineers, who use recombinant DNA technology to identify 
and clone genes, the blueprints for the enzymes, and introduce them 
into bacteria and plants to create factories for the massive production of 
hormones and vaccines for medicine and better crops for agriculture.” 
 p. 36: “Yet even more revolutionary but generally unnoticed, even by sci-
entists, is a development that lacks a name or obvious applications but will 
lead to even more remarkable and unanticipated practical applications. I 
refer to the coalescence of the numerous basic biological and medical sci-
ences into a single, unifi ed discipline, which has emerged because it is 
expressed in a single universal language, the language of chemistry. 

 Much of life can be understood in rational terms if expressed in the 
language of chemistry. It is an international language, a language with-
out dialects, a language for all time, and a language that explains where 
we came from, what we are, and where the physical world will allow us 
to go. Chemical language has great aesthetic beauty and links the phys-
ical sciences to the biological sciences.”  

  2000s   Sargent MG.   Biomedicine and the Human Condition: Challenges, Risks, 
and Rewards  . Cambridge: Cambridge University Press, 2005. 
 p. xi: “The history of our species is marked by technical solutions that have 
made …  problems of human biology bearable … . The idea of this book is 
to examine some of these adventures through the lens of twentieth-
century biomedicine and to identify the risks and rewards involved 
in each …  a better understanding of the glorious mechanics of human 
biology [has] provided a framework in which the hitherto baffl ing and 
intractable mysteries of chronic disease and aging could be investigated.”  
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 By Critics: Primarily Focused on Critiquing Biomedicine’s Reductionist 
Approach, Individualistic Focus, and Exclusion of Social Phenomena 
From the Explanation of Disease Etiology and Distribution.  

  1960s    Cassel J. Social science theory as a source of hypotheses in epide-
miological research.    Am J Public Health    1964; 54:1482–1488.  
 p. 1484: “For greater utility we need to modify the mono-etiological 
model to one which recognizes that factors which may be causal under 
certain circumstances may under other circumstances be neutral or per-
haps even benefi cial. Thus the pattern or confi guration of factors 
becomes the crucial issue.” 
 p. 1486: “ …  by studying those causes of disease which provide useful 
knowledge for therapeutic purposes and by expecting that these same 
factors will be responsible for the onset of conditions, we may be guilty 
of the logical fallacy of saying that because water quenches fi re the 
cause of fi re is therefore lack of water … ”  

  1970s    Engel GL. The need for a new medical model: a challenge for bio-
medicine.    Science     1977; 196:129–136. 
 p. 130: “The dominant model of disease today is biomedical, with 
molecular biology its basic scientifi c discipline. It assumes disease to be 
fully accounted for by deviations from the norm of measurable biologi-
cal (somatic) variables. It leaves no room within its framework for the 
social, psychological, and behavioral dimensions of illness …  the bio-
medical model embraces both reductionism, the philosophic view that 
complex phenomena are ultimately derived from a single unitary prin-
ciple, and mind-body dualism, the doctrine that separates the mental 
from the somatic. Here the reductionist principle is physicalistic: that is, 
it assumes that the language of chemistry and biology will ultimately 
suffi ce to explain biological phenomena …  The historical fact we have to 
face is that in modern Western society biomedicine not only has pro-
vided a basis for the scientifi c study of disease, it has also become our 
own culturally specifi c perspective about disease, that is, our folk model. 
Indeed the biomedical model is now the dominant folk model of disease 
in the Western world …  The biomedical model has thus become a cul-
tural imperative, its limitations easily overlooked. In brief, it now has 
acquired the status of dogma. In science, a model is revised or aban-
doned when it fails to account adequately for all the data. A dogma, on 
the other hand, requires that discrepant data be forced to fi t the model 
or be excluded … ” 
 p. 131: “The biomedical approach to disease has been successful 
beyond all expectations, but at a cost …  concentration on the biomedi-
cal and exclusion of the psychosocial distorts perspectives and even 
interferes with patient care … ”  

  1980s    Gordon DR. Tenacious assumptions in Western medicine. In: Lock 
M, Gordon DR (eds).      Biomedicine Examined  .  Dordrecht: Kluwer Pub-
lishers, 1988, pp. 19–56.  
 p. 19: “While biomedicine has successfully created and hoarded a body 
of technical knowledge to call its own, its knowledge and practices draw 
upon a background of tacit understandings that extend far beyond med-
ical boundaries. The biological reductionism by which modern medicine 
is frequently characterized is more theoretical than actual; in its effects, 
biomedicine speaks beyond its explicit reductionist reference through the 
implicit ways that it teaches us to interpret ourselves, our world, and the 
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relationships between humans, nature, self, and society. It draws upon 
and projects  cosmology  (ways of ordering the world),  ontology  (assump-
tions about reality and being),  epistemology  (assumptions about 
knowledge and truth), understandings of  personhood, society, morality , 
and  religion  (what is sacred and profane) [all italics in the original]. 
Although biomedicine both constitutes and is constituted by society, 
this interdependency is nevertheless denied by biomedical theory and 
ideology which claim neutrality and universality.”
 Examples of assumptions analyzed [all italics in the original]: 
 p. 24: 1. “‘ Nature’ is Distinct from the  ‘ Supernatural’; Matter is Opposed 
to Spirit  …  Medicine exemplifi es materialism. ‘Real’ illness corresponds 
to the degree to which physical traces show up in the body …  
 p. 26: “ Atomism: The Part is Independent of and Primordial to the Whole  …  
That parts of nature are considered autonomous ‘things-in-themselves’ 
has three major consequences: (1) Relationships are derivative; the 
whole is determined by the sum of its parts, rather than the whole 
determining the parts; (2) Given that their identity if self-determined, 
the parts may be removed from their context without altering their 
identity. They may be ‘decontextualized.” (3) Relations between parts 
are ‘external,’ not ‘internal,’ since parts interact across their distinct 
boundaries …  Atomism of many sorts prevails in medicine: diseases are 
considered to have an identity separate from their specifi c hosts and are 
located and treated in the ‘atom’ of society–the individual, his/her body 
divided into parts and parts which are approached as autonomous 
units.” 
 p. 28: “ Nature is Autonomous from Society . The natural order is also 
separate from the social order …  To be sure, different social classes 
become sick more than others, and this can be explained by differences 
in personal hygiene or ‘lifestyle.’ Disease is essentially an individual 
problem and is systematically abstracts from a social context.” 
 p. 42: “The Non-Autonomy of Naturalism and Biomedicine …  we must 
consider whether the adamant and relatively successful denial of the 
social dimension in medicine and naturalism is not paradoxically the 
exact evidence of the power of social assumptions and practices. To 
sustain as tenable an ideal of the autonomous, cultureless man, when 
from our fi rst moments of life we exist in a social context, requires tre-
mendous cultural and social support. Biomedicine and naturalism 
provide much of it.”   (italics in original)

  1990s    Fee E, Krieger N. Understanding AIDS: historical interpretations 
and the limits of biomedical individualism.    Am J Public Health    1993; 
83:1477–1486.  
 p. 1481: “As several critics have argued, 20th-century biomedical 
models typically are reductionist; they put primacy on explanations of 
disease etiology that fall within the purview of medical intervention nar-
rowly construed, focus on disease mechanisms, and view social factors 
leading to disease as being secondary if not irrelevant. Proponents of 
such models may even consider emphasis on societal factors such as 
poverty or discrimination to be unscientifi c and polemical. Despite lip 
service to multifactorial etiology, they seek parsimonious biomedical 
explanations highlighting the role of one or a few proximate agents, 
and they generally assume that biomedical interventions, operating on 
biological mechanisms, will be suffi cient to control disease. 
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 The biomedical model is also premised on the ideology of individualism. 
Adopting the notion of the abstract individual from liberal political and 
economic theory, it considers individuals ‘free’ to “choose” health 
behaviors. It treats people as consumers who make free choices in the 
marketplace of products and behaviors, and it generally ignores the role 
of industry, agribusiness, and government in structuring the array of risk 
factors that individuals are supposed to avoid. There is little place for 
understanding how behaviors are related to social conditions and con-
straints or how communities shape individuals’ lives. From this 
perspective, populations and subgroups within populations-including 
“risk groups” consist merely of summed individuals who exist without 
culture or history. There is no acknowledgment of the fact that when 
“risk groups” succeed in identifying populations at risk of disease, it is 
because these risk groups typically overlap with real social groups pos-
sessing historically conditioned identities. 
 The problems with the biomedical model extend beyond its exclusive 
focus on biological and individual-level factors and concern fundamen-
tal issues of scientifi c objectivity and the production of scientifi c 
knowledge. The canons of scientifi c objectivity, as embraced by this 
model, tend to discount the views and experiences of patients, the 
“objects” of scientifi c research and medical practice. Only scientists and 
physicians are seen as possessing the expertise to defi ne disease and 
frame research questions …  Subjectivity and culture of the scientists 
and health care professionals as well as of their patients are deemed 
irrelevant to “truth”; scientifi c knowledge is held to be outside the 
bounds of social context.”  

    2000s    Lock M. The future is now: locating biomarkers for dementia. In: 
Burri RV, Dumit J (eds).    Biomedicine as Culture: Instrumental Practices, 
Technoscientifi c Knowledge, and New Modes of Life  .  New York: Rout-
ledge, 2007, pp. 61–85.  
 p. 61: “The molecular vision of life that predominated during the second 
half of the twentieth century, culminating recently in the mapping of 
the human genome, is grounded in a mechanistic biology, one primary 
objective of which is to enable the engineering of bodies and minds. 
This particular form of molecularization is deterministic, one assumption 
being that knowledge about specifi c genes makes possible reliable 
predictions about the occurrence of disease … ” 
 p. 65: “The majority of researchers working in molecular genetics today 
acknowledge that the environment and social variables play crucial roles 
in modifying organisms; even so, these variables are black-boxed in 
preference for an approach that remains resolutely concerned with 
interactions internal to the material body. Most modeling continues, 
therefore, to be reductionist and deliberately oversimplifi ed, but 
characterizations of this research as one of genetic determinism is no 
longer apt.”  
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 Biomedicine, however, did not “invent” a reductionist approach. Rather, this perspective 
was common to most natural and social sciences in the 1950s, when “biomedicine” 
emerged — and remains strong to this day (Lewontin et al.,   1984  ; Poovey,   1998  ; Ziman, 
  2000  ; Ross,   2003  ). 

 Key to defi ning a “reductionist” approach is the postulate that “the parts” explain “the 
whole” (Irvine et al.,   1979  ; Rose & Rose,   1980  ; Mayr,   1982  ; Lewontin et al.,   1984  ; Sayer, 
  1984  ; Gordon,   1988  ; Lawrence & Weisz,   1998  ; Poovey,   1998  ; Ziman,   2000  ; Lewontin, 
  2000  ; Gould,   2002  ; Ross,   2003  ; Grene & Depew,   2004  ; Turner,   2005  ). This premise is 
simultaneously ontological and epistemological, as it makes claims about both how the 
world works and how it can be known. At an abstract level, a reductionist approach holds 
that the properties of phenomena at a “higher level” can be “reduced” to — and hence be 
solely determined and explained by — phenomena at a “lower level.” Two corollaries are: 
(1 ) causal pathways run solely from the “lower” to “higher” levels, and ( 2 ) properties of “the 
whole” cannot not infl uence those of “the parts” of which it is composed. Translated into 
concrete terms, in the case of biomedicine, this reductionist premise holds that the features 
of a biological organism and its diseases (i.e., the “higher level”) can be fully explained by 
genetics and molecular biology (i.e., the “lower level”)  — and hence ultimately by chemistry 
and physics ( see  excerpt from Kornberg,   1997   in  Textbox     5–2   ). The operational implication 
is that research at the “lower levels” is not only essential but also  suffi cient  to explain the 
phenomena at “higher” levels. 

 The implications of a biomedical orientation to understanding disease is clearly elabo-
rated in the 1965 Woolridge Committee report, which argued that the NIH’s “broad mission 
of improvement of virtually all aspects of the Nation’s health requires NIH to concentrate 
most of its effort on basic research” (NIH Study Committee,   1965  , p. 2). The “simple and 
valid reason” offered to support this approach was that “life science is so complex, and 
what is known about fundamental biological processes is so little, that the ‘head-on’ attack 
today is frequently the slowest and most expensive path to the cure and prevention of 
disease” (NIH Study Committee,   1965  , p. 2). In a revealing metaphor, the report asserted 
(NIH Study Committee,   1965  , p. 79): 

 Research is a venture into the unknown and, therefore, a risk. There is no guarantee that any 
particular medical research will ever be of any economic benefi t to the community. When one 
fi nds a new biomedical fact, he is looking into the face of a newborn babe with no way of know-
ing whether the baby will grow up to be a pillar of the community or the town bum. The most 
likely possibility is usually that the new fact will turn out to be like a musician, adding a good 
deal of interest to the world but contributing no great wealth.   

 The premium thus was on basic knowledge; it was a secondary consideration, at best, if 
this knowledge was useful or if there might be “social and economic factors that make the 
full application of a new procedure extremely diffi cult or unfeasible” (NIH Study 
Committee,   1965  , p. 156). Instead, health research should focus on fundamental biological 
processes (the “parts”) to yield knowledge relevant for understanding and altering the 
course of disease in individuals (the “whole”) and hence society at large (an even bigger — 
or, more accurately, higher level — “whole”). 

 The equation of basic research with health research has remained a constant in the bio-
medical model. Enthusiasm for this approach is well-conveyed in a 1997 book titled  The
Future of Biomedical Research  (Barfi eld & Smith,   1997  ), in which the opening paragraph 
of the opening chapter by then director of the NIH, Harold E. Varmus stated (Varmus 
  1997  , p. 9): 
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 This is a wonderful time for the National Institutes of Health, probably the most exciting time 
ever in the history of biology, with the exploration of the blueprints of life, the genomes of many 
organisms, including man [ sic ]; studies of neuroscience that are linking behavior to genetics; 
and the appreciation of life’s images–from the three-dimensional structures of proteins and 
nucleic acids to pictures of organs that can be taken from outside the body.   

 To Varmus, the benefi ts of biomedical research were not simply the “ever-popular pros-
pects of living longer and living healthier,” or “saving costs through the prevention of ill-
ness or its complications or through cheaper treatment,” but also “the national esteem that 
comes from our discoveries and from our world leadership in the area of biomedical 
research” (Varmus,   1997  , p. 14). 

 In essence, then, the “biomedical model” is more than a mere “model.” It instead has a 
core set of interlinked ideas that underlie its approach to explaining disease occurrence ( see
Textbox     5–2   ). As I have previously noted (Krieger,   1994  ), it emphasizes biological deter-
minants of disease amenable to intervention through the health-care system, considers 
social determinants of disease to be at best secondary (if not irrelevant), and views popula-
tions simply as the sum of individuals and population patterns of disease as simply refl ec-
tive of individual cases. In this view, disease in populations is reduced to a question of 
disease in individuals, which in turn is reduced to a question of biological malfunctioning. 
This biologic substrate, divorced from its societal context, thus becomes the optimal locale 
for interventions, which chiefl y are medical in nature. 

 Expressing the premises of the biomedical perspective, and as delineated in  Table     5–1   , 
the key metaphor that animates the “biomedical model” is that of the body being a machine, 
one whose component parts are governed by the laws of physics and chemistry — and 
which, if malfunctioning, can be “fi xed” by using the appropriate technology. The opti-
mism of this approach was well-expressed in 1974, when the infl uential physician and 
essayist Dr. Lewis Thomas, then president of Memorial Sloan-Kettering Cancer Center, a 
leading biomedical research institution, declared (Thomas   1974  , p. 100): 

 My dogmas are as follows: I do not believe in the inevitability of disease. I concede the inevita-
bility of the risk of disease, but I cannot imagine any category of human disease that we are 
precluded, by nature, from thinking our way around …  Nature is inventive but not so inventive 
as to continue elaborating endless successions of new, impenetrable disease mechanisms. After 
we have learned enough to penetrate and control the mechanisms of today’s disease, I believe 
we will be automatically well-equipped to deal with whatever new ones turn up. I do not say this 
in any arrogance; it just seems reasonable …  I believe that the mechanisms of disease are quite 
open to intelligent intervention and reversal whenever we learn more about how they operate.    

 To understand disease is thus to understand disease mechanisms as they manifest bio-
logically to the point where it is possible to alter and block these mechanisms — this is the 
claim of biomedicine. 

 Thus, as intended, biomedicine and biomedical research has yielded prodigious knowl-
edge about basic biology, pathobiology, and clinical treatment (Thagard,   1999  ; Cambrosio 
& Keating,   2001  ; Sargent,   2005  ; Burri & Dumit,   2007  ; Bynum,   2008  ). As summarized in 
one of the fi rst major historical analyses of the NIH, published by Strickland in 1972 
(Strickland   1972  , pp. 240–241): 

 How close national medical research policy has brought us to the central goal of conquering 
disease is a more diffi cult matter to judge then whether a fi rst-rate biomedical science system has 



 

      Table 5–1.   Biomedical and Lifestyle Approaches to Analyzing Disease Distribution: 
Metaphors, Mechanisms, and Theoretical Assumptions Regarding Individualism 
and Reductionism  

   Framework    Metaphor    Mechanisms    Assumptions regarding 
individualism and 
reductionism   

 Biomedical 
model

 Body = machine = 
molecules governed by 
the laws of physics and 
chemistry

 Emphasis on molecular 
biology and disease 
mechanisms (endogenous 
processes of pathogenesis), 
with a focus on factors in 
biological pathways that 
can be clinically diagnosed 
(using relevant biological, 
chemical, or physical 
devices or procedures) 
and whose occurrence can 
be prevented, halted, or 
reversed through clinical 
treatment (e.g., vaccines, 
pharmacologic agents, 
surgery, etc.) 

 Individualistic: 
(a)  individuals defi ned by 
innate characteristics 
(b)  population = sum of 
individuals (with 
demarcations of 
populations established in 
relation to individual 
characteristics)
(c)  population rates = 
consequence of individual 
events within specifi ed 
population

 Reductionist: 
(a)  “parts” determine 
properties of the “whole,” 
hence “bottom-up” 
causation
(b)  studying the “parts” 
and their causal 
relationships is suffi cient 
to understand the “whole”      

 Lifestyle  Behavior = choice = 
fashion 

 Health behaviors = 
freely-chosen “risk factors” 
(e.g., involving diet, 
smoking, sleep, sex) that 
lead to exposures that are 
harmful or benefi cial to 
health, via pathways 
ultimately involving 
molecular biology and 
endogenous processes of 
pathogenesis

Web of 
causation:
biomedical + 
lifestyle

 Web (with no spider), 
with strands connecting 
“risk factors” 

 Biomedical  +  lifestyle, with 
emphasis on 
decontextualized “risk 
factors” most “proximate” 
to onset of pathogenesis 
(within the body)  
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been created. Yet no one has been known to dispute the broad statement of Dr. John A. Cooper, 
president of the Association of American Medical Colleges, that knowledge accumulated over a 
twenty-year period has “revolutionized the range of diagnostic, therapeutic and preventive capa-
bilities of medicine,” and has made it possible for physicians to offer more favorable prognoses 
to patients suffering from many diseases.   

 The early twenty-fi rst century appraisal of “NIH Successes,” offered on the NIH web-
site, concurs (Harden   2009c  ): 

 It is impossible to list all of the discoveries made by NIH-supported investigators. More 
than eighty Nobel prizes have been awarded for NIH-supported research. Five of these prizes 
were awarded to investigators in the NIH intramural programs. The in-house discoveries 
have included breaking the genetic code that governs all life processes, demonstrating how 
chemicals act to transmit electrical signals between nerve cells, and describing the relationship 
between the chemical composition of proteins and how they fold into biologically active confor-
mations. In turn, these basic research discoveries have led to greater understanding of genetically 
based diseases, to better antidepressants, and to drugs specially designed to target proteins 
involved in particular disease processes. Long-term research has dispelled preconceptions that 
morbidity and dementia are a normal part of the aging process. Some cancers have been cured 
and deaths from heart attack and stroke have been signifi cantly lowered. Research has also 
revealed that preventive strategies such as a balanced diet, an exercise program, and not smoking 
can reduce the need for therapeutic interventions and thus save money otherwise expended for 
health care.   

 As is evident, even benefi ts are cast solely in clinical terms. 
 Ultimately, perhaps the most profound confi rmation of the reductionist orientation 

of biomedicine as conceived in the twentieth century is, ironically, the challenges to its 
premises being raised in the twenty-fi rst century by its very successes: rapid new develop-
ments in epigenetics, “evo-devo” biology (linking evolutionary and developmental pro-
cesses), and systems biology (Keller,   2000  ; Keller,   2002  ; Kitano,   2002  ; van Speybroeck 
et al.,   2002  ; Noble,   2006  ; Lock,   2007  ; Systems Biology Institute,   2009  ; Institute for 
Systems Biology,   2009  ). Although beyond the scope of this chapter to review in any 
depth, common to these new fi elds of inquiry is their unseating of the “central dogma” that 
knowledge about DNA is suffi cient to understand (or “compute”) the organism, let alone 
disease. Tackling the genome in context, this work is prompting a profound shift away 
from the idea of DNA as the “master programmer” to a view instead whereby both the 
organism and environment are understood as interactively playing decisive roles in gene 
regulation and expression. Consequently, as stated in a 2002 review article in  Science
(Kitano   2002  , p. 1662): 

 To understand biology at the system level, we must examine the structure and dynamics of cel-
lular and organismal function, rather than the characteristics of isolated parts of a cell or 
organism. Properties of systems …  emerge as central issues, and understanding these properties 
may have an impact on the future of medicine.   

 Whether or not the new systems biology actually augurs the death-knell of biomedical 
reductionism, its explicit self-juxtaposition against the reductionist stance of prior research 
only serves to underscore the profound impact of such thinking on twentieth century bio-
medical research.     
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   “Lifestyle”: Methodological Individualism Meets Behavioral Sciences Meets 
Health Behaviors   

 Not that a reductionist orientation is unique to the natural or, even more specifi cally, bio-
medical sciences. During the twentieth century, a similar perspective increasingly held 
sway in the social sciences, especially in the behavioral sciences that emerged in the 
mid-twentieth century. Appearing under the rubric of “methodological individualism” 
(discussed below;  see  defi nitions in  Textbox     5–3   ) (Udehn,   2000  ; Picavet,   2001  ; Ross, 
  2003  ; Morgan,   2003  ; Bannister,   2003  ; Subramanian et al.,   2009  ), this orientation, like its 
biomedical counterpart, has infl uenced mid-to-late twentieth century epidemiologic think-
ing about disease distribution and its causes. It has done so two ways: fi rst, methodologi-
cally, and second, substantively, through its impact on the construct of “lifestyle.”  

Tenets of Twentieth Century Methodological Individualism — In Historical Context.
Akin to biological reductionism, methodological individualism  holds that societal phenomena 
are ultimately reducible to and explained by individual actions (Udehn,   2000  ; Picavet, 
  2001  ; Ross,   2003  ; Morgan,   2003  ; Bannister,   2003  ; Turner,   2005  ; Subramanian et al.,   2009  ). 
Thus, as stated in the International Encyclopedia of the Social and Behavioral Sciences
(Picavet,   2001  , p. 9751): “social phenomena are viewed as the aggregate results of indi-
vidual actions,” with the latter having “explanatory primacy in relation to …  society’s prop-
erties… ” ( see   Textbox     5–3   ). Or, as summarized in the  Oxford Dictionary of Sociology
(Scott & Marshall,   2005  , p. 298): “explanations of …  social phenomena …  must be formu-
lated as, or reducible to, the characteristics of individuals” ( see   Textbox     5–3   ). 

 Consequently, the appropriate unit of analysis for methodological individualism is the 
individual person: conceptually, analytically, and empirically. Also as in the biological sci-
ences, the contrast is to alternative “holistic” frameworks that posit: ( 1 ) characteristics of 
individual persons (the “parts”) are, in part, shaped by the society (i.e., the “whole”) to 
which they inherently belong, and ( 2 ) societies have characteristics irreducible to the indi-
vidual-level, some of which may affect individuals’ characteristics (Udehn,   2000  ; Picavet, 
  2001  ; Ross,   2003  ; Turner,   2005  ). A powerful irony is that in its original meaning, the term 
individual  referred to being “indivisible”  from the group of which it is a part  (Williams   1983  , 
pp. 161–165; see  etymologic explanation in  Textbox     5–3   ); the corollary is that recognition 
of “individuality” does not require embracing the philosophical stance of “individualism” 
that underlies methodological individualism (Williams,   1983  , pp. 161–165; Krieger,   2007  ; 
Subramanian et al.,   2009  ). 

 Debates over “individualism” vs “holism” within the social sciences during the mid-to-late 
twentieth century, although akin to those in the natural sciences, have differed in two ways. 
First, in contrast to the biomedical discourse — in which theoretical explicitness was more 
a hallmark of the critics than proponents — in the case of methodological individualism, 
proponents were as theoretically explicit as their opponents, refl ecting their shared disci-
plinary emphasis on social theory. Second, confl icts within the social sciences over these 
opposing ways of conceptualizing and investigating phenomena were more politically 
charged, given the manifestly social nature of the subject matter. As is well-recounted 
in the literature on changing ideas and ideologies in the social sciences in the post-World 
War II period (Ross,   2003  ; Morgan,   2003  ; Bannister,   2003  ), these academic disputes 
were deeply connected to larger geopolitical confl icts, most specifi cally the Cold War 
(Krieger,   2000  ; Isaac,   2007  ; Subramanian et al.,   2009  ). Framed in terms of political econ-
omy, the confl ict was between the “ruling ideas” of what was then referred to as “capitalism” 
(led by the United States and its Western allies) versus “communism” (based in the Union 
of Soviet Socialist Republics and joined by China in 1949). Cast in ideological terms, the 
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    Textbox 5–3.      Defi nitions of “Individualism,” “Methodological Individualism,” 
and “Lifestyle”     

   Oxford English Dictionary  
(OED,   2009  ) 

 Individualism: 
 1.   Self-centred feeling or conduct as a prin-
ciple; a mode of life in which the individual 
pursues his own ends or follows out his own 
ideas; free and independent individual action 
or thought; egoism. 
 2.   The social theory which advocates the 
free and independent action of the individ-
ual, as opposed to communistic methods of 
organization and state interference. Opposed 
to COLLECTIVISM and SOCIALISM. 
 3.    Metaph.  The doctrine that the individual 
is a self-determined whole, and that any 
larger whole is merely an aggregate of indi-
viduals, which, if they act upon each other 
at all do so only externally. 
 Lifestyle: 
 a.   A term originally used by Alfred Adler 
(1870–1937) to denote a person’s basic 
character as established early in childhood 
which governs his reactions and behaviour. 
 b.    gen.  A way or style of living. 
 ADDITIONS SERIES 1997 
 c.    attrib.  Of or relating to a particular way of 
living;  spec.  in  Marketing , designed to appeal 
to a consumer by depicting a product in the 
context of a particular lifestyle.  

 International Encyclopedia of the 
Social & Behavioral Sciences 
(Smelser & Baltes,   2001  ) 

  Methodological individualism (p. 9751; 
Picavet,   2001  )  :  …  the explanatory and mod-
eling strategies in which human individuals 
(with their motivations) and human actions 
(with their causes or reasons) are given a 
prominent role in explanations and models. 
Social phenomena are viewed as the aggre-
gate results of individual actions. Explanation 
thus proceeds from the parts to the whole: 
individual action has an explanatory primacy 
in relation to social facts, society’s proper-
ties, and observed macroregularities. 
  Lifestyle: (not defi ned)   

  Oxford Dictionary of Sociology  
(Scott & Marshall,   2005  ) 

  Individualism (pp. 297–298):  Broadly any 
set of ideas emphasizing the importance of 
the individual and the individual’s interests, 
the term is used to characterize a range of 
ideas, philosophies, and doctrines. 
  Methodological individualism (p. 298):  …  
refers to the position adopted by those who 
argue that, in studying society, sociologists 
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   must not only (inevitably) study individuals, 
but also that the explanations of the social 
phenomena they study — phenomena such 
as social classes, power, the educational 
system, or whatever — must be formulated 
as, or reducible to, the characteristics of 
individuals. This position stands in marked 
contrast to “methodological holism,” the 
theoretical principle that each social entity 
(group, institution, society) has a totality 
that is distinct, and cannot be understood 
by studying merely its individual compo-
nent elements. (An example would be Émile 
Durkheim’s claim that social facts can be 
studied and explained independently of the 
individual). The debate over methodologi-
cal individualism refl ects an underlying 
tension about the relation between the soci-
ety and the individual. This tension is, 
however, now more commonly analysed in 
terms of “structure” and “agency”; discus-
sions of methodological individualism as 
such are less common. 
  Lifestyle (p. 365):  A concept that refers to 
alternative ways of living, usually conspicuous 
through values and modes of consumption. 
Such differentials correspond to the concept 
of status groups identifi ed by Max Weber …  
More generally, and rather loosely, it refers to 
contrasting ways of life found among differ-
ent groups in society, such as the young, 
unemployed, or deviant.  

  New Keywords  (Bennet et al.,   2005  )   Individual (pp. 183–184; Parekh,     2005    ): 
Individual  comes from L  individuum , mean-
ing that which is indivisible or cannot be 
broken up further …  From the C17, how-
ever, a new and more atomizing conception 
of  the individual  emerges as a necessary sin-
gular entity … The modern conception of the 
person gave rise to two new words in the 
C19.  Individuality  refers to what distin-
guishes individuals and marks them out from 
others …   Individualism  refers to the view 
that individuals alone are the ultimate social 
reality …  Society is nothing more than its 
members and their pattern of relationship. 
  Lifestyle: (not defi ned)   

  Oxford Dictionary of Public Health  
(ODPH,   2004  ) 

   Individualism and methodological indi-
vidualism: (not defi ned)
 Lifestyle (Green & Potvin,   2004  ).  
p. 1: We use the term lifestyle to refer to any 
combination of specifi c practices and envi-
ronmental conditions refl ecting patterns of
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 living infl uenced by family and social history, 
culture, and socio-economic circumstances. 
 pp. 13–14: Lifestyle has emerged as a con-
cept in modern discourse to describe in 
shorthand what Madison Avenue advertis-
ing agencies call market segments — groups 
or types of people differentiated by a set of 
consumption and other living patterns 
related to their income, education, occupa-
tion, gender, residence, and geopolitical 
and ethnic identifi cation. This commercial-
ization of the term is not totally unrelated to 
the social science origins of the concept. In 
the health fi eld, however, the term has been 
used more variously. At one extreme, it 
describes discrete narrowly defi ned behav-
iour related to chronic diseases or health 
enhancement. This usage is associated with 
elements of individualism. At the other 
extreme,  lifestyle  is used to describe the total 
social milieu including the  psycho-socio-
economic environment  as well as personal 
health behaviors.  

 Annual Reviews: 
 Sociology, Public Health — defi nitions 
of lifestyle 

  Zablocki BD, Kanter RM. The differentia-
tion of life-styles.    Annu Rev Sociol    1976; 
2:269–298.  
 p. 270:  Life-style  has been a term much used 
but poorly defi ned in contemporary social 
science writings. It has been confused with 
subculture, social movement, and status 
group. An ultimate goal should be to provide 
a distinct and analytically useful defi nition of 
life-style in terms of shared values or tastes 
as refl ected primarily in consumption pat-
terns but applicable also to the evaluation of 
intangible and/or public goods. A life-style 
might be defi ned over a given collectivity 
to the extent that the members are similar 
to one another and different from others 
both in the distribution of their disposable 
incomes and the motivations that underlie 
such distributions. 
 p. 271: Life-style is to be distinguished from 
culture and subculture. A given life-style 
may be characteristic of a specifi c social 
class, status group, or subculture; but since 
life-style is defi ned solely in terms of shared 
preferences, it is possible and indeed is often 
the case that a life-style may be defi ned over 
a collectivity that otherwise lacks social and 
cultural identity …  Life-style is also to be dis-
tinguished from social class and social status, 
though it may stem from both. 
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 p. 280: The emergence of the countercul-
ture and life-style experimentation has taken 
place among people for whom occupational 
and economic role no longer provided a 
coherent set of values and for whom iden-
tity has come to be generated in the 
consumption rather than the production 
realm, and affl uence has permitted a choice 
of goods from which to make up a life-style 
package 
 Green LW, Kreuter MW. Health promo-
tion as a public health strategy for the 
1990s.  Annu Rev Public Health  1990; 
11:319–334. 
 p. 320: The debates surrounding these 
phrases often center on the sympathetic or 
pejorative uses of the word” lifestyle.” As a 
target for health promotion policy and pro-
grams, lifestyle refers, for some, to the 
consciously chosen, personal behavior of 
individuals as it may relate to health. Others 
interpret lifestyle as a composite expression 
of the social and cultural circumstances that 
condition and constrain behavior, in addi-
tion to the personal decisions the individual 
might make in choosing one behavior over 
another. Both uses the term acknowledge 
that lifestyle is a more enduring (some 
would say habitual)  pattern  of behavior than 
is often connoted by the term behavior 
or action. 
 p. 323: Countries adopting health promo-
tion as policy have directed it largely at 
primary prevention through modifi cation of 
lifestyle factors that account for the largest 
numbers of deaths. These factors include 
patterns of food consumption, the misuse of 
potentially harmful substances, sedentary 
modes of work and recreation, and reckless, 
violent, or abusive interaction with others. 
In various combinations, these lifestyle pat-
terns constitute the major risk.  

  A Dictionary of Epidemiology  
(Porta,   2008  ) 

 Individualism and methodological indi-
vidualism: (not defi ned) 
  Lifestyle (p. 143):  The set of habits and 
customs that is infl uenced, modifi ed, 
encouraged or constrained by the lifelong 
process of socialization. These habits and 
customs include use of substances such as 
alcohol, tobacco, tea, coffee; dietary habits; 
exercise, etc., which have important impli-
cations for health and are often the subject 
of epidemiological investigations.  
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former ostensibly gave primacy to the individual (and hence political and civil rights); the 
latter, to the collectivity (and hence social and economic rights); these societies’ actual 
observance and violation of these two sets of important rights is another story entirely 
(Wersky,   1988  ; Ross,   2003  ; Anderson,   2003  ; Isaac,   2007  ). 

 Within “the West,” the individualist approach not surprisingly became dominant. Its 
power lay not simply in what proponents considered to be the persuasiveness of its ideas 
but also because of the frank exercise of political power (Fried,   1997  ; Shrecker, 1998; 
Isaac,   2007  ). In the case of the United States, for example, the year 1950 marked not only 
the start of the Korean War but also the rise of Senator Joseph M. McCarthy and the House 
Un-American Activities Committee (Fried,   1997  ; Shrecker, 1998; Isaac,   2007  ). During 
what has come to be known as the McCarthy era (Shrecker, 1998; Isaac,   2007  ), U.S. aca-
demics who seriously or publicly questioned the individualistic assumptions associated 
with free-market ideology found themselves variously marginalized, denied funding, or 
fi red from their jobs (Schrecker,   1998  , pp. 404–407; Isaac,   2007  ), including in economics 
(Morgan,   2003  , pp. 296–297), sociology (Ross,   2003  , pp. 230–232), and medicine and 
public health (Brickman,   1994  ; Derickson,   1997  ). 

 Moreover, following McCarthy’s spurious claim in 1950 that “more than 500 of the 
50,000 listed in American Men of Science had been openly associated with Communist 
Fronts” and that “the American Association for the Advancement of Science was domi-
nated by a clique of fellow travelers” (Badash,   2000  , p. 62), even scientists whose topic 
of study lay well outside the “suspect” social or public health sciences — for example, who 
did research in the more pristine fi elds of physics or chemistry — had their funding, careers, 
and lives derailed by allegations of political subversion (Badash,   2000  ). So, too, were cer-
tain lines of research proposed in the late 1940s and 1950s sidelined, as a result of the 
alleged “left-wing” origin of their ideas (Rose & Rose,   1980  ; Wersky,   1988  ). One classic 
case concerns the rejection of the U.K. biologist C.H. Waddington’s (1905–1975) classic 
work, which he began in the 1940s, on what he called the  epigenetic landscape , a term he 
coined to convey how an organism’s biotic and abiotic context produced its phenotype by 
affecting gene expression (Waddington,   1940  ; Waddington,   1957  ; Waddington,   1975  ). 
Reclaimed if not “rediscovered” in the late twentieth century, Waddington’s innovative 
ideas about “epigenetics” is now a major topic of study in twenty-fi rst century biological 
research on context-dependent developmental biology (Gilbert,   2002  ; Goldberg et al., 
  2007  ). 

 The impact of these ideological battles, as noted by Ross, a leading historian of the social 
sciences, was felt not only in the United States but worldwide (Ross   2003  , p. 230): 

 As the strongest power to emerge from the war and a society that had escaped fascism and 
communism, the United States promoted its ideologies and cultural products around the world. 
United States government agencies, private foundations, universities and disciplinary organiza-
tions supported extensive exchange of social science faculty, students, and books. American 
models of social science were selectively imported into countries outside the Soviet sphere of 
infl uence, while the American model of graduate education that linked teaching and research 
was often emulated …

 According to Ross, the theories that came to predominate in the United States and that 
were exported elsewhere in “the 1950s climate of Cold War scientism and burgeoning 
professional practice” retained “a basis in individualistic, voluntarist premises,” whereby 
“[i]n line with the era’s theories, behavioral social science methodologically endowed indi-
viduals with autonomy, while substantively enmeshing them in a world of increasing social 
complexity” (Ross,   2003  , p. 231). These individualistically-oriented behavioral sciences 
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in turn shaped the development of still one more construct relevant to understanding the 
dominant mid-to-late twentieth century epidemiologic theories of disease distribution: that 
of “lifestyle.” 

Lifestyle: A Long Strange Journey From Sociological Concepts of “Choice” Within 
“Constraint” to Individualistic Health Behaviors.  From the vantage of early twenty-fi rst 
century epidemiology, it would be diffi cult to imagine a time when “lifestyle” would be 
absent from epidemiologic articles or considered anything but a self-evident idea. Yet, not 
only is lifestyle  a word whose meaning has changed considerably over the course of the 
twentieth century, but it is also a term effectively missing from the pre-1960 epidemiologic 
literature ( see   Table     5–2   ). Its current meanings in both the social and health sciences, dis-
cussed below ( see also   Textbox     5–3   ), refl ect the enduring impact of methodological indi-
vidualism on the rise of behavioral sciences in the mid-twentieth century (Sobel,   1981  ; 
Coreil et al.,   1985  ; O’Brien,   1995  ; Krieger,   2000  ; Krieger,   2001  ; Slater,   2005  ; Hansen & 
Easthope,   2007  ).  

 Use of the term  lifestyle  in the early twentieth century, if not its emergence, is often 
traced to the renowned sociologist Max Weber (1864–1920) (Sobel,   1981  ; Coreil et al., 
  1985  ; Abel & Cockerham,   1993  ; Bogenhold,   2001  ). In his pathbreaking essay on “Class, 
Status, and Party” (contained within his magnum opus,  Economy and Society , written 
around the time of World War I, shortly before his death, and published post-humously), 
Weber employed a term ( lebensfühurng ), which was fi rst translated into English in 1944 as 
“lifestyle” but which subsequently, and more accurately, has been retranslated to mean 
“conduct of life” (Abel & Cockerham,   1993  ; Cockerham et al.,   1997  ; Bogenhold,   2001  ; 
Swedberg,   2005  , pp. 150–151). As employed by Weber,  lebensfühurng  referred to the ways 
in which groups and individuals consciously decided how to conduct their lives (including 
ethically) within what he termed their economic “class” (Swedberg,   2005  , pp. 150–151). 
Weber added this latter stipulation because, in his view, “the possibility of status-specifi c 
life conduct is of course in part economically conditioned” (Swedberg,   2005  , pp. 150–151). 
To the extent “choice” was operative in Weber’s conceptualization of “lebensfühurng,” 
it was “choice” made within the constraints and options of the economic realities afforded 
by different types of occupations and their income levels. 

      Table 5–2.  Rise of Epidemiologic Literature Focused on “Lifestyle”: Articles Indexed in 
Pubmed,1960–2008

  Year  Number of articles indexed by terms and 
ratio compared to 1960–1969 

 Articles indexed by 
“lifestyle” also indexed 
by “epidemiology” ( % )  

  Lifestyle    Epidemiology AND lifestyle  

  N    ratio    N    ratio  

 1960–1969  25  (1.0)  1  (1.0)  4.0  

 1970–1979  2822  113  288  288  10.2  

 1980–1989  8479  339  1180  1180  13.9  

 1990–1999  17077  683  4953  4953  29.0  

 2000–2008  36432  1457  13260  13260  36.4  

Source : PubMed search Available at  http://www.ncbi.nlm.nih.gov/sites/entrez  (Accessed February 16, 2009).  



 

Contemporary Mainstream Epidemiologic Theory  147

 Weber, however, was not the only prominent scholar in the early twentieth century to 
employ the idea of “lifestyle.” Starting in the early 1930s, a different conception of “lifestyle” —
 termed  style of life  — was popularized by the psychologist Alfred Adler (1870–1937) (Adler, 
  1931   [  1962  ]; Coreil et al.,   1985  ). From his disciplinary stance, Adler redefi ned  style of life
to refer to how individuals, during their upbringing, developed “holistic” systems of emo-
tions, values, aspirations, behaviors, and ways of being in their bodies, which — consistent 
with his socialist views — he held to be infl uenced by the larger societal (including 
economic), and not just familial, context in which they lived their lives (Adler, 1931 [1962]; 
Coreil et al.,   1985  ). Arguing that each  style of life  had a “corresponding emotional and phys-
ical habitus” (Adler, 1931 [1962], p. 39), Adler rejected atomistic analysis of individuals’ 
particular behaviors and emotions. Instead, they needed to be interpreted coherently, in 
relation to a fuller ensemble of the style of life  that linked “the way the mind has interpreted 
its experiences, in the meaning it has given to life, and in the actions with which it has 
answered the impressions received from the body and the environment” (Adler, 1931 
[1962], p. 40). Thus, Adler, like Weber, held that the “whole” (i.e., the societal economic 
context) shaped (albeit did not fully determine) the  style of life  or  lifestyle  of the “part” 
(i.e., both group and individual behavior). 

 Commencing in the 1950s, however, with the rise of mass consumer culture and the 
advertising industry (Sobel,   1981  ), on the one hand, and methodological individualism 
in the behavioral sciences (Ross,   2003  ) on the other,  lifestyle  took on a new meaning. 
No longer conceptualized as a property of groups defi ned by their role in the economy 
(i.e., what they produced, materially), lifestyle devolved to being a characteristic of indi-
viduals, who could then be aggregated into distinctive groups based on their patterns 
of consumption (Zablocki & Kanter,   1976  ; Coreil et al.,   1985  ; Sobel,   1981  ; Tesh,   1988  ; 
Abel & Cockerham,   1993  ; O’Brien,   1995  ; Cockerham et al.,   1997  ; Slater,   2005  ; Scott & 
Marshall,   2005  ). Thus, core to the construct of lifestyle are, as stated in the 2005  Oxford 
Dictionary of Sociology , “values and modes of consumption” (Scott & Marshall,   2005  , 
p. 365). Premised on the notion of choice (as per the “tastes” and “preferences” of individu-
als as analyzed in micro-economics [Sobel,   1981  ]), lifestyle thus became equated with indi-
viduals’ behaviors and consumption patterns, as linked to their values and “sense of iden-
tity,” both viewed as independent from their occupations ( see   Textbox     5–3   ). In effect, as 
explicated in  Table     5–1   , the dominant metaphor for lifestyle analysis became that of 
“fashion” — and its central mechanism (whether for disease causation or any other outcome) 
was that of “consumer choice,” once again as informed by individualistic and reductionist 
assumptions.

 Consequently, when the lifestyle entered the public health and epidemiologic discourses 
in the mid-to-late twentieth century — with its fi rst appearance in  Index Medicus  as a medi-
cal subject heading (MeSH) occurring in 1972 (Coreil et al.,   1985  , p. 427), it did so imbued 
with its consumer-oriented individualistic meaning (Terris,   1980  ; Coreil et al.,   1985  ; Tesh, 
  1988  ; O’Brien,   1995  ; Hansen & Easthope,   2007  ). And once it appeared, it was rapidly 
adopted by epidemiologists, as revealed by the fast-rising number of articles indexed 
simultaneously by epidemiology  and  lifestyle  in PubMed (the NIH website for citing bio-
medical literature [PubMed]) (Table     5–2):  from one in 1960 through 1969 to 13,260 in 
2000 through 2008. This proportionate increase is more than 1000 times that of the corre-
sponding 12.7-fold increase in articles indexed just by the term  epidemiology  (from 42,605 
in 1960–1969 to 540,796 in 2000–2008) ( Table     5–2   ). Even more tellingly, between 1960 
and 2008, the proportion of articles in PubMed indexed by  lifestyle  (rising from 25 in 
1960–1969 to 36,432 in 2000–2008) that were also indexed by  epidemiology  shot up from 
4%  to 36 %  ( Table     5–2     ). 
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 As employed in the public health and epidemiologic literature, lifestyle accordingly has 
served as a term chiefl y deployed to describe health behaviors, premised on (Coreil et al 
  1985  , p. 428): 

…  the notion that personal habits are discrete and independently modifi able, and that individuals 
can voluntarily choose to alter such behaviors …  What seems especially paradoxical is that the 
catch-phrase for this atomistic perspective–“life style”–grew out of a scholarly tradition which 
gave primacy to context and meaning. Current discussions of life style and health largely ignore 
systemic infl uences, and instead focus almost exclusively on individual responsibility.   

 Since this evaluation of the meaning of lifestyle, written by Coreil et al. in 1985, a lively 
and expanding literature within both sociology and health promotion has both critiqued and 
elaborated the consumer-oriented version of lifestyle theories ( see   Textbox     5–3   ) (Coreil 
et al.,   1985  ; Green & Kreuter,   1990  ; Bunton et al.,   1995  ; Davison & Davey Smith,   1995  ; 
Green & Potvin,   2004  ; Hansen & Easthope,   2007  ; Slater,   2005  ). For example, refl ecting 
the term’s still contested meaning, in 2004 the  Oxford Dictionary of Public Health  entry on 
“Education, health promotion, and social and lifestyle determinants of health and disease” 
noted that (Green & Potvin   2004  , pp. 13–14): 

 Lifestyle has emerged as a concept in modern discourse to describe in shorthand what Madison 
Avenue advertising agencies call market segments …  In the health fi eld, however, the term has 
been used more variously. At one extreme, it describes discrete narrowly defi ned behaviour 
related to chronic diseases or health enhancement. This usage is associated with elements of 
individualism. At the other extreme, ‘lifestyle’ is used to describe the total social milieu including 
the ‘psycho-socio-economic environment’ as well as personal health behaviours.   

 In other words, the confl icted conceptual history of  lifestyle  has yet to be resolved. 
 Despite the ongoing controversy, however, the 2008 5th edition of  A Dictionary of 

Epidemiology  opted to defi ne  lifestyle  solely in relation to a “set of habits and customs” 
bearing the imprint of “the lifelong process of socialization”; the examples provided of 
such “habits and customs” tellingly referred only to “use of substances, such as alcohol, 
tobacco, tea, coffee; dietary habits; exercise, etc., which have important implication for 
health” (Porta,   2008  , p. 143) ( see   Textbox     5–3   ). Thus, entering the twenty-fi rst century, the 
dominant understanding of lifestyle  within epidemiology continues to hold that  lifestyle
equals individual “choice” equals “health behavior” equals individual’s exposure to “health 
behavior-related risk factors,” chiefl y involving smoking, alcohol, illicit drugs, food, exer-
cise, and sexual behaviors (Green & Potvin,   2004  ; Aldana,   2005  ; Hansen & Easthope, 
  2007  ; Porta,   2008  ; Gluckman & Hanson,   2008  ; Leonard,   2008  ).     

   The Spiderless Web of Causation: Biomedical  +  Lifestyle Conjoined   

 In light of the past half-century’s privileging of biomedical reductionism in the health sci-
ences and methodological individualism and individualistic lifestyle analysis in the social 
sciences, it should come as no surprise that the biomedical and lifestyle orientation have 
synergistically dominated epidemiologic theories of disease distribution in the mid-to-late 
twentieth century. Indeed, it would be astonishing if they had not done so. 

 Equally unsurprising, and paralleling the discussion of the biomedical model itself 
(Textbox     5–2   ), explication of the premises of biomedical and lifestyle approaches in 
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epidemiologic theorizing have been singularly absent in both twentieth century epidemio-
logic textbooks (as reviewed in Chapter 1) and the bulk of epidemiologic studies they have 
guided. Instead, analysis of their underlying assumptions has, as in the case of the bio-
medical model itself, been provided chiefl y by these frameworks’ critics (Crawford,   1977  ; 
Schnall,   1977  ; Navarro,   1977  ; Terris,   1980  ; Mishler,   1981  ; Waitzkin,   1981  ; Laurell,   1982  ; 
Tesh,   1988  ; Breilh,   1989  ; Breilh & Granda,   1989  ; de Almeida-Filho,   1992  ; Fee & Krieger, 
  1993  ; Krieger,   1994  ; Breilh,   1995  ; McMichael,   1995  ; Susser & Susser,   1996  ; McMichael, 
  1999  ; de Almeida-Filho,   2000  ; Krieger,   2000  ; Krieger,   2001  ; Krieger,   2008  ; Susser & 
Stein,   2009  ). 

 Nevertheless, the mainstream epidemiologic embrace, mid-twentieth century, of a jointly 
biomedical and lifestyle perspective was neither “unthinking” nor without its novelties. 
Instead, as discussed below, it represented a response to the increasing epidemiologic 
evidence — derived from population-based studies — that:  

   a.  few if any of the rising non-infectious diseases had readily apparent “single” causes 
akin to disease-specifi c “germs”;  

   b.  the actual dynamics and distribution of infectious diseases were driven by more than 
just properties of these “germs” (whether bacterial, viral, or something else); and  

   c.  for both types of the diseases, something about the characteristics of people had some-
thing to do with who was at risk of disease.     

 Thus, epidemiologists’ supplementation of a biomedical approach with lifestyle analysis 
can be seen an attempt to increase the scope of epidemiologic theorizing. 

 The specifi c path taken, however, was not inevitable, as revealed by the contending 
social epidemiologic theories of disease distribution discussed in the next two chapters. 
The ready acceptance and dominance of individualistic and reductionist biomedical and 
lifestyle thinking was nonetheless assured by not only the entrenched modes of thought in 
mid-to late twentieth century health and social sciences but also by who could be a card-
carrying epidemiologist in this era. 

 After all, prior to the 1970s, no matter what the country, people who obtained advanced 
degrees in epidemiology were, by academic preference (if not actual policy) either physi-
cians or else had prior training in related biomedical fi elds (Buck et al.,   1988  , pp. 978–985; 
Greenhouse,   2003  ). Considering the case of the United States, data compiled by the 
American Public Health Association and the U.S. Association of Schools of Public Health, 
for example, reveal that in 1962 to 1963, fully 90 %  of U.S. graduate students in epidemiol-
ogy had a prior medical degree (MD/DSS/DVM), and the remainder had “non-doctoral 
medical degrees or biological backgrounds–nurses, pharmacists, bacteriologists, biolo-
gists, etc.” (Magee,   1983  , p. 29). Moreover, the proportion with either prior medical degrees 
or a “biological background” still comprised about two-thirds of epidemiology graduate 
students well into the early 1980s (Magee,   1983  , pp. 30–31). The net effect was to imbue 
the fi eld’s leaders, well into the 1990s, with a common prior exposure to a biomedical 
orientation — and little, if any, training in the social sciences and its explicit discussion of 
(and debates over) methodological individualism. Sydenstricker’s   1933   plea that epidemi-
ologists and other health researchers get training in the social as well as biological sciences 
(see   Textbox 4–5  in Chapter 4) (Sydenstricker,   1933  , pp. 109–110) remained unheeded. 

Why Combine Biomedicine With Lifestyle Analysis? Epidemiology’s Mid-Twentieth 
Century Break From Mono-Causal Thinking.  The consolidation of a biomedical and life-
style perspective within mid-twentieth century epidemiologic thought accordingly repre-
sents what became the discipline’s ascendant approach to grappling with the complexities 
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of “multiple causation” (Gordon,   1950  ; Gordon,   1952  ; Dubos & Dubos,   1952  ; Gordon, 
  1953  ; Galdston,   1954  ; Morris,   1957  ; Dubos,   1959  ). As succinctly expressed in the title of 
a 1954 volume, it was time to move  Beyond the Germ Theory  (Galdston,   1954  ). 

 To advance their research on “multiple causation,” epidemiologists in the 1950s both 
drew on existing ideas and developed new ones. Thus, on the one hand, they continued to 
expand the early twentieth century critique of “germ theory” by elaborating on how the 
occurrence of disease simultaneously depended on characteristics of what they then termed 
the agent ,  host , and  environment  (Gordon,   1950  ; Gordon,   1953  ). Prompted by their fi ndings 
that many of these newly identifi ed exposures increased risk but were themselves neither 
necessary nor suffi cient to cause the occurrence of disease (Dawber et al.,   1951  ; Morris, 
  1957  ; Dawber et al.,   1959  ), epidemiologists were concomitantly also integral to advancing 
the still relatively novel ideas that not only could a given disease be caused by multiple 
agents  or  factors  but also that a probabalistic — and not deterministic — orientation to under-
standing risk was required. 

 To express, conceptually, the idea of a non-necessary, non-suffi cient, yet still important 
contributing cause, in 1961 investigators affi liated with the famous Framingham study on 
coronary heart disease — one of the world’s fi rst large population-based longitudinal epide-
miologic cohort studies designed expressly to study multiple causes of disease — coined the 
term risk factor , (Dawber et al.,   1951  ; Kannel et al.,   1961  ; Rothstein,   2008  ; Framingham 
Heart Study,   2009  ). The fi rst use of this phrase appeared in the following paragraph (italics 
added), in a paper titled: “Factors of Risk in Development of Coronary Heart Disease — 
Six-Year Follow-up Experience: the Framingham Study” (Kannel et al.,   1961  , p. 47): 

 It thus appears that, in assessing the contribution to risk of developing CHD, of the three factors 
under consideration, hypertension represents a greater risk factor  for women than for men, 
whereas for serum cholesterol levels the converse is true, cholesterol contributing only slightly 
to the increased risk among women. but very signifi cantly increasing risk among men. Combi-
nations of the three risk factors  under consideration appear to augment further the risk of 
subsequent development of coronary heart disease. (italics added) 

 Within 3 years, the phrase secured its fi rst-ever use in the title of a scientifi c study: “Risk 
Factors in Coronary Heart Disease: an Evaluation of Several Serum Lipids as Predictors of 
Coronary Heart Disease: the Framingham Study” (Kannel et al.,   1964  ). As increasingly 
recognized in contemporary literature on causal inference, the epidemiologic shift to a 
“risk factor” orientation constituted a decisive break with purely deterministic accounts of 
causation — a shift impelled by the epidemiologic fi ndings themselves (Susser,   1973  ; 
Thagard,   1999  ; Russo & Williamson,   2007  ; Brandt,   2007  , pp. 131–157; Rothstein,   2008  ). 

 Contributing to epidemiologists’ adoption of a “multiple cause” orientation (Morris, 
  1957  ; Taylor & Knowelden,   1957  ) was not, however, solely its conceptual plausibility: it 
also gained traction because, starting in the 1950s, it became technically more feasible to 
test “multifactorial” hypotheses (Susser,   1985  ; Krieger,   1994  ; Susser & Stein,   2009  ). 
Enabling this empirical advance was the advent of the computer age, whereby computers 
could both store large amounts of data and conduct “multivariate” analyses (Susser,   1985  ; 
Skeet,   1987  ). The fi rst massive civilian demonstration of this new possibility involved the 
1950 U.S. Census and employed the ENIAC computer, which had been built in the 1940s 
at the request of the U.S. War Department in World War II to compute missile trajectories 
(Anderson,   1988  ). In 1954, the computer language FORTRAN was developed, with the 
fi rst introductory programmer manual published in 1957 (McJones,   2008  ); by the end of 
the decade, the potential of computers for epidemiologic analysis was clearly understood 
(Susser,   1985  ; Skeet,   1987  ; Krieger,   1994  ). 
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1960: Emergence of the Epidemiologic “Web of Causation.”  Although nothing about 
the idea of “multiple causes” inherently required adhering to a biomedical and lifestyle 
orientation to analyzing disease causation and distribution (Chapter 6 describes markedly 
different approaches to grappling with “multiple causation” also advanced in the 1950s and 
thereafter, making clear alternatives were possible), this nonetheless occurred, precisely 
because of the overall dominance of biomedicine and methodological individualism. 
Cogently capturing its infl uence is the powerful metaphor and model of the “web of causa-
tion,” introduced in 1960 in the fi rst formal — and highly infl uential — epidemiologic text-
book ever published in the United States (or anywhere):  Epidemiologic Methods , by Brian 
MacMahon, Thomas F. Pugh, and Johannes Ipsen (Figure 5–1a   ; MacMahon et al.,   1960  ). 
Widely adopted to orient epidemiologic research on the multifactorial etiology of disease 
(Stallones,   1980  ; Susser,   1985  ; Greenland, 1987; Buck et al.,   1988  , pp. 149–153; Krieger, 
  1994  ), the “web of causation” still appears in twenty-fi rst century epidemiologic textbooks 
(e.g., Friedman   2004  ) published nearly 45 years later (Figure    5–1b   ).  

 As I have discussed previously (Krieger,   1994  ), MacMahon et al. intended their “web” 
to counter the then still-pervasive tendency of epidemiologists to think in terms of single 
agents causing discrete diseases via simple causal chains. Inviting epidemiologists to 
embrace a more sophisticated view of causality, conceptually their metaphor evoked the 
powerful image of a spider’s web, an elegantly linked network of delicate strands, the mul-
tiple intersections representing specifi c risk factors or outcomes, and the strands symbol-
izing diverse causal pathways. 
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     Figure 5–1a.    The “web of causation” as introduced in the 1960 textbook  Epidemiologic 
Methods,  by MacMahon et al. (p. 18) (MacMahon et al.,   1960  , reprinted with permission from 
Lippincott, Williams, & Wilkins). 
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 Yet, woven into the very fabric of their “web” was its biomedical and lifestyle orienta-
tion. It was, by design, a “spiderless” web (Krieger,   1994  ). Deliberately unmoored from any 
discussion of what its strands included and excluded, MacMahon et al.’s web prioritized, 
from an etiologic standpoint, those factors closest to the onset of pathologic processes 
within the body, and, from a preventive standpoint, those strategies geared to cutting strands 
rather than attempting to identify and alter the source(s) of the web. Ignoring dimensions 
of both societal and historical context, and of time and place in the lives of individuals and 
populations, the web sans “spider” offered no ability to distinguish between factors that, in 
the trenchant formulation offered by the emininent UK epidemiologist Geoffrey Rose 
(1926–1993) (Rose,   1985  ; Rose,   1992  ) determined the occurrence of cases (chiefl y with 
reference to disease mechanisms) versus determined population rates of disease. 
Unaddressed was why, given the identifi ed constellation of risk factors, would the inci-
dence (or prevalence) differ by social group and change over time? Instead, as noted by 
other critics (Tesh,   1988  ; Breilh,   1988  ), the web chiefl y drew attention to static individual-
level exposures and treated the individual-level parts as suffi cient for explaining not only 
disease occurrence but also disease distribution in the whole. 

 Specifi cally, the “web” diagrammed by MacMahon et al. displayed “some components” 
of the relationship between two etiologically distinct diseases, syphilis and hepatitis, whose 
“causal chains” had no inherent reason to intersect ( Figure     5–1a   ). Asserting that “the 
whole genealogy might be thought of more appropriately as a web, which in its complexity 
and origins lies quite beyond our understanding” (MacMahon et al.,   1960  , p. 18), they prof-
fered a picture that simultaneously detailed how the hepatitis virus might get into syringe 
needles used to treat syphilis patients (in part by faulty behaviors), thereby producing 
an outbreak of jaundice (icterus), and yet left to the reader’s imagination (as indicated by 
the suggestive dots trailing off the edge of the page) the determinants of other factors — 
including the “economic status of patients,” “human frailty,” the “public provision of treat-
ment facilities,” the “occurrence of syphilis,” and “knowledge of therapy”. 

 At no point did MacMahon et al. explain why they selected the components that appear 
in their web and left others out, nor did they offer any specifi c advice as to how others might 
elucidate the elements of other “webs.” Instead, urging epidemiologists to abandon “seman-
tic exercises aimed at hierarchic classifi cation of causes” (MacMahon et al.,   1960  , p. 20), 
they in essence employed a type of weighting that leveled all distinctions (Breilh,   1988  ; 
Tesh,   1988  ; Krieger,   1994  ). Thus, in their web, “treatment in clinics” and the “economy” 
occupied the same level and rated the same kind of “box” as “injection of foreign serum” and 
“epidemic hepatitis in community” ( Figure     5–1   ). Recommending a focus on the “neces-
sary” (albeit rarely suffi cient) causes most amenable to “practical” interventions and near-
est (in terms of the web’s confi guration) to the specifi ed outcome, MacMahon et al. argued 
that “to effect preventive measures, it is not necessary to understand causal mechanisms in 
their entirety,” because “[e]ven knowledge of one small component may allow some degree 
of prevention,” because “wherever the chain is broken the disease will be prevented” 
(MacMahon et al.,   1960  , p. 18). 

 Thus, in keeping with its underlying biomedical and lifestyle orientation, MacMahon 
et al.’s web focused on those risk factors most “proximate” to the “outcome” under inves-
tigation, and these in turn typically translated to the “direct” biologic causes of disease in 
individuals and/or to lifestyles and other risk factors that allegedly could be addressed at 
the individual level through education or medical intervention (Krieger,   1994  ). Concerned 
more with elucidating disease mechanisms than explanations for disease distribution, the 
web offered no guidance for conceptualizing broader societal determinants of population 
distributions of health and health inequities. 
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The Web Post-1960: Still Spinning.  The endurance of the “web of causation” and its 
individualistic, biomedical, and lifestyle approach is underscored by a review article on 
environmental carcinogenesis, co-authored by MacMahon 20 years later (in 1980), that 
appeared in the second volume of the authoritative and then new journal  Epidemiologic 
Reviews  (Maclure & MacMahon,   1980  ). Biomedically defi ning the “environment” as “any 
infl uence other than that of the genetic material inherited from an individual’s parents” 
(p. 19), the article additionally brought in a lifestyle perspective, whereby it “distinguished 
two basic categories of environmental agents; consumables, exposure to which is deliber-
ate, and contaminants, exposure to which is inadvertent” (p. 21). Included among the 
former were “tobacco, alcoholic beverages, food, drugs, and cosmetics”; among the latter, 
“exposures in the workplace, pollutants outside the workplace, biologic contaminants, and 
radiation” (p. 21). 

 Inherent in the article’s conceptualization of “environmental agents” thus were the 
twin biomedical and lifestyles premises that: ( 1 ) only individual-level decisions affected 
likelihood of exposure to the “consumables,” and ( 2 ) exposure to “contaminants” was 
“inadvertent.” Rendering these premises debatable, if not dubious, however, was then 
extant evidence that: ( 1 ) exposure to “consumables” was not necessarily “deliberate” or via 
“free choice” (e.g., already by the early 1970s scientifi c and public support led to laws 
banning exposure to secondhand cigarette smoke [Brandt,   2007  , pp. 286–289]) and 
(2 ) exposure to “contaminants” was often not at all “inadvertent” (as demonstrated in 
1970 by the establishment of both the U.S. Environmental Protection Agency and the 
Occupational Safety and Health Administration, created to address well-recognized prob-
lems posed by corporate opposition to, and willful neglect of, environmental and occupa-
tional safety regulations and standards [Berman,   1978  ; Markowitz & Rosner,   2002  ; Collins, 
2006; Robbins & Landrigan,   2007  ]). The continued persistence of such biomedical and 
lifestyle approaches to analyzing disease risk, however, despite powerfully contradictory 
evidence, speaks to these frameworks enduring conceptual infl uence (if not ideological 
appeal).

 The same biomedical and lifestyle emphasis is likewise visible in the 2004 “web of causa-
tion for myocardial infarction” ( Figure     5–1b   ) appearing in the 5th edition of Friedman’s 
Primer of Epidemiology  (Friedman,   2004  , p. 4). In the depicted web, 20 of the 23 boxes refer 
to discrete factors either measured within individuals’ bodies (e.g., “hereditary factors,” “obe-
sity,” “high HDL [high-density lipoprotein] or low HDL cholesterol,” “coronary occlusion”) 
or else involving individuals’ health behaviors (e.g., “lack of exercise,” “cigarette smoking”). 
Among the three exceptions, one refers to evolutionary processes (“natural selection of 
metabolic adaptation to starvation”) and two to extremely broad nonspecifi c social “factors” 
(“industrial society,” “social pressures”). As indicated by this twenty-fi rst century example, 
the web endures — and continues to be used chiefl y to array diverse individual-level risk 
factors identifi ed by biomedical and lifestyle hypotheses and does so with scant attention 
to the larger societal and ecologic context in which these exposures are produced and dis-
tributed, let alone whether the depicted factors are suffi cient to explain extant and changing 
population distribution of disease. 

Contributions of Biomedical and Lifestyle Approaches on Epidemiology: Clear-Cut 
and Contested.  Throughout the mid-twentieth to early twenty-fi rst centuries, epidemio-
logical research premised on a biomedical and lifestyle orientation has, like biomedical 
research more generally, generated enormous and valuable knowledge about specifi c fac-
tors linked to increased — and sometimes decreased — risk of disease (Ward & Warren, 
  2007  ). In doing so, this epidemiologic research has made important and unique contribu-
tions to the understanding of — and testing hypotheses about — mechanisms of disease cau-
sation. For example, continuing in the tradition of the Framingham Study, epidemiologic 
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investigations, using apt comparison groups, have confi rmed the importance of key factors 
implicated in cardiovascular disease, especially in relation to serum cholesterol, blood 
pressure, smoking, overweight and obesity, insulin resistance, adverse diets, and physical 
inactivity (a.k.a. “sedentary lifestyles”) (Labarthe,   1998  , pp. 17–26; Marmot & Elliott, 
  2005  ; Greenlund et al.,   2007  ). Epidemiologic research on specifi c “risk factors” has like-
wise been instrumental to tracing the diverse and many adverse health outcomes attribut-
able to specifi c exposures — for example, smoking (U.S. Department of Health and Human 
Services, Surgeon General’s Reports on Smoking and Tobacco Use [1964–2006]; Brandt, 
  2007  ) and lead (Lansdown & Yule,   1986  ; ATSDR, 2007), to give but two well-documented 
and well-rehearsed examples. 

 Nevertheless, as also recognized in the fi eld, not all biomedical- and lifestyle-oriented 
epidemiologic research on discrete risk factors has panned out, even on its own terms. 
Illustrating this point is the now well-known example of beta-carotene and the chemopre-
vention of lung cancer (Omenn,   1998  ; Forman et al.,   2004  ; Nestle & Dixon,   2004  ). Building 
on a trend of nutritional research that took off during the 1950s, focused on specifi c nutri-
ents as risk factors for common chronic diseases (as opposed diseases resulting from patho-
logic defi ciencies of essential nutrients, such as beri-beri, kawashikor, or pellagra) 
(Greenwald et al.,   1986  ; Graham,   1983  ; Willett,   2000  ; Forman et al.,   2004  ), research sug-
gested that higher levels of beta-carotene were protective against cancer (Greenwald et al., 
  1986  ; Omen,   1998  ; Forman et al.,   2004  ). Support for this hypothesis was drawn from not 
only observational studies showing reduced risk of epithelial cancers among persons whose 
diets were rich in fruits and vegetables and who had elevated blood levels of beta-carotene 
but also animal studies and analysis of the chemistry and pharmacology of beta-carotene 
(Greenwald et al.,   1986  ; Omenn,   1998  ; Forman et al.,   2004  ). Based on this evidence, 
a famous 1981 review in  Nature  published by the epidemiologists Richard Peto (b. 1943), 
Sir Richard Doll (1912–2005), and co-authors, urged conduct of randomized clinical trials, 
which previously had not been done for nutritional supplements (Peto et al.,   1981  ). Their 
argument? “[T]he possibility of discovering anticancer substances that can be prescribed 
rather than carcinogens that must be proscribed is attractive, for more people may be will-
ing to accept prescription than proscription” (Peto et al.,   1981  , p. 201) — a quintessentially 
biomedical and lifestyle-oriented recommendation. 

 When the trials, however, revealed increased risk of not only cancer but also overall 
mortality among participants who had received the higher doses of beta-carotene, the 
resulting debates about the unexpected results were not only methodological but also sub-
stantive. Thus, above and beyond the many important methodological disputes about study 
design, including the respective strengths and limitations of observational versus experi-
mental studies, the timing and size of the dose, and the problems posed by confounding and 
selection bias (Omenn,   1998  ; Forman et al.,   2004  ), more basic questions were raised about 
the underlying reductionist premises of the initial hypothesis. Challenging the biomedical 
and lifestyle emphasis on isolated dietary supplements as pharmacologic agents that could 
be easily prescribed, these latter critiques called for renewed attention to people’s real and 
complex diets in societal and cultural context (Omenn,   1998  ; Forman et al.,   2004  ). Far 
from resolved, these different views are still in active debate in the nutritional literature 
today. At issue is whether epidemiologic research on nutrition should continue with a bio-
medical focus on single nutrients or supplements versus expanding the agenda to consider 
not only the heterogeneous biochemical composition of the food but also the economics 
and politics of food production, distribution, advertising, availability, and affordability 
(Kumanyika,   2000  ; Nestle & Dixon,   2004  ; Nestle,   2007  ; Garrety,   2007  ; Pollan,   2008  ). 

Twenty-First Century Extensions of Biomedical and Lifestyle Approaches: “Gene–
Environment Interaction,” “Evolutionary Medicine,” and the “Developmental Origins 
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of Health and Disease”.  As might be expected, the dominance of biomedical and lifestyle 
thinking in twenty-fi rst century epidemiology remains strong. Three contemporary self-
designated strands of theorizing that heavily bear their imprint are ( see   Textbox     5–4   ):  

   1.  the widespread and highly infl uential “gene–environment interaction” (GEI) model 
(Wilson,   2002  ; Shostak,   2003  ; Maniolo et al.,   2006  ; Vineis & Kriebel,   2006  ; Costa & 
Eaton,   2006  ; NIH/GEI,   2009  ), including as applied to epigenetic epidemiology 
(Jablonka,   2004  ; Waterland & Michaels,   2007  ; Sinclair et al.,   2007  ; Foley et al., 
  2009  );  

   2.  the emerging perspective of “evolutionary medicine” (Eaton et al.,   1988  ; Lappé,   1994  ; 
Nesse & Williams,   1994  ; Trevanthan et al.,   1999  ; Stearns,   1999  ; Trevanthan,   2007  ; 
Trevanthan et al.,   2007  ; Gluckman & Hanson,   2008  ; Stearns & Koella,   2008  ; Nesse, 
  2008  ); and  

   3.  the increasingly ubiquitous “developmental origins of health and disease” (DOHaD) 
paradigm, emphasizing the importance of fetal programming to adult disease (Barker, 
  1986  ; Barker et al.,   1989  ; Barker,   2004  ; Wintour & Owens,   2006  ; Gluckman & 
Hanson,   2006  ; Barker,   2007  ; Gluckman et al.,   2007  ; Sinclair et al.,   2007  ).      

 It is not my intent to review any of these three perspectives in depth; rather, the objective 
is to clarify how each continues to reveal the dominance of biomedical and lifestyle thinking 
in epidemiology while still cloaking key assumptions of these two underlying frameworks. 

 For both GEI and DOHaD, the research typically accords detailed attention to postulated 
mechanisms involving genes and other subcellular factors in the causal pathway to patho-
genesis, with the latter focused especially on the impact of exposures occurring during the 
prenatal period ( see   Textbox     5–4   ) (Campbell,   1996  ; Wilson,   2002  , pp. 2, 14; Shostak, 
  2003  ; Barker,   2004  ; Vineis,   2004  ; Corella & Ordovas,   2005  ; Hernandez & Blaser,   2006  ; 
Gluckman & Hanson,   2006  ; Sinclair et al.,   2007  ; Wintour & Owens,   2006  ; Costa & Eaton, 
  2006  ; Barker,   2007  ; Gluckman et al.,   2007  ). Moreover, like the “web of causation,” both 
GEI and DOHaD offer scant theorizing about the nature of the “environment” and instead 
conceptualize it chiefl y as anything that is not the “gene” or the “organism.” The kinds of 
environmental “exposures” deemed to be relevant in turn are those that can be measured 
within individual bodies, with the entry of these factors into people’s bodies deemed a 
consequence chiefl y of people’s diet and “lifestyle” and, to a lesser extent, exposure to 
other exogenous chemicals. Thus, in a 2002 Institute of Medicine report on  Cancer and the 
Environment: Gene-Environment Interactions  (Wilson,   2002  ), “environmental exposures” 
were “broadly defi ned here to include lifestyle factors, such as smoking, nutrition, and 
reproductive variables” (Fraumeni,   2002  , p. 14). Similarly, a 2007 DOHaD review article 
defi ned the “environment” as that within which the organism “fi nds itself” and posited that 
“lifestyle disease in the human then occurs when the individual lives in an environment 
beyond their forecasted and induced physiological homeostatic range” (Gluckman et al., 
  2007  ). The imprint of biomedical and lifestyle theorizing is clear. 

 Similarly, a major theme in evolutionary medicine concerns the postulated “mismatch” 
between our biological bodies, held to have evolved to be adapted to Paleolithic “environ-
mental” conditions and our modern “lifestyles” (Eaton et al.,   1988  ; Nesse & Williams, 
  1994  ; Trevanthan,   2007  ; Trevanthan et al.,   2007  ; Gluckman et al.,   2007  ; Gluckman & 
Hanson,   2008  ; Stearns & Koella,   2008  ; Nesse,   2008  ). Extending the temporal frame 
to encompass a deeper sense of evolutionary time, as relevant to processes of selection, 
development, and adaptation, the primary thesis, referred to in a 1988 review article as 
“Stone Agers in the Fast Lane” (Eaton et al.,   1988  ), is that chronic illnesses arise from the 
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    Textbox 5–4.     Biomedical and Lifestyle Infl uences in the Twenty-First Century: 
The “Gene–Environment Interaction (GEI),” “Evolutionary 
Medicine,” and “Developmental Origins of Health and Disease” 
(DOHaD) Frameworks    

  “Gene–Environment 
Interaction” (GEI): 
  characterized by specifi city about 
genes, an emphasis on lifestyle, 
and a broad, non-analytic defi ni-
tion of the “environment” as 
anything that is not a gene …   

   Fraumeni JF Jr. Genes and the environment in 
cancer etiology. In: Wilson SH, Institute of 
Medicine (U.S.) Roundtable on Environmen-
tal Health Sciences, Research, and Medicine, 
Institute of Medicine (U.S.), Board on Health 
Sciences Policy.   Cancer and the Environment: 
Gene-Environment Interaction  . Washington, 
DC: National Academy of Science Press, 2002, 
pp. 14–24. 
 p. 14: “For some time, the epidemiologic evi-
dence has suggested that the bulk of cancer in 
the population is related to environmental expo-
sures, which are broadly defi ned here to include 
lifestyle factors, such as smoking, nutrition, and 
reproductive variables. Although genetic mecha-
nisms are fundamental to the development and 
progression of all forms of cancer, the actual role 
of inherited susceptibility as an etiologic factor 
has been very diffi cult to assess. The causes of 
cancer in the population can be assigned to one 
of four broad categories: (1) inherited susceptibil-
ity alone; (2) environment alone; (3) interactions 
between genes and the environment; or (4) a 
‘spontaneous’ category of tumors that may arise 
randomly from the play of chance.’”  

 Corella D, Ordovas JM. Integration of environ-
ment and disease into “omics” analysis.   Curr 
Opinion Molecular Therapeutics   2005; 7:569–576. 
 p. 570: “In the global framework of gene-
environment interactions there are three relevant 
aspects that need careful defi nition for their suc-
cessful integration into omics research; these are 
phenotype, genotype, and environment … . the 
environment is broadly defi ned to include all 
non-genetic factors, therefore, infectious, chemi-
cal, physical, nutritional, behavioral and social 
factors …  Once scientists add the real world (envi-
ronment) into the omics equation to solve the 
problem of complex diseases, the results from 
genomics, transcriptomics, proteomics, metabo-
lomics and other omics will acquire the external 
validity needed to achieve practical solutions.” 
p. 571: “A complete mechanistic study of the 
environment-gene interactions in human disease 
is not yet technically possible. However, this is the 
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 time to develop disease-specifi c environment-gene 
interaction models for future research. In the absence 
of such specifi c models, it is useful to remember the 
pragmatic general gene-environment interaction 
model proposed by Laframboise in the 1970s for 
public health policies. According to Laframboise, 
the interactive factors that infl uence health and 
disease, names “determinants of health,” could be 
arranged into four major groups: human biology, 
lifestyle, environment and healthcare systems. 
Human biology (genetic inheritance) identifi ed 
all aspects of health (physical and mental) devel-
oped within the human body as a result of organic 
make-up. Lifestyle included “the aggregation of 
personal decisions, over which the individual has 
control” (e.g., tobacco smoking, physical activity, 
dietary intake, consumption of alcohol and other 
non-prescribed drugs). Environment referred to 
“all matters related to health external to the 
human body and over which the individual has 
little or no control,” and included the physical 
(e.g., air pollution, ionizing radiations, water con-
tamination, electromagnetic fi elds, temperature, 
microorganisms and chemicals) and social envi-
ronments. Finally, the healthcare organization 
included the quantity, quality, arrangement, nature 
and relationship of people and resources in the 
provision of healthcare (e.g., health technology, 
specialized units, diagnostics and treatments that 
include drugs prescribed by the physician).”  

 “Evolutionary Medicine”: 
  characterized by specifi city about 
genes and genetic selection and 
adaptation, an emphasis on life-
style, and a broad, non-analytic 
defi nition of the “environment” 
as anything that is not a gene …   

 Eaton S, Konner M, Shotak M. Stone Agers in 
the fast lane: chronic degenerative diseases 
in evolutionary perspective.   Am J Med   1988; 
84:739–749. 
 p. 739: From a genetic standpoint, humans living 
today are Stone Age hunter-gatherers displaced 
through time to a world that differs from that 
for which our genetic constitution was selected. 
Unlike evolutionary maladaptation, our current 
discordance has little effect on reproductive 
success; rather it acts as a potent promoter 
of chronic illnesses: atherosclerosis, essential 
hyper tension, many cancers, diabetes mellitus, 
and obesity among others. These diseases are 
the results of interaction between genetically 
controlled biochemical processes and a myriad 
of biocultural infl uences–lifestyle factors–that 
include nutrition, exercise, and exposure to 
noxious substances. Although our genes have 
hardly changed, our culture has been trans-
formed almost beyond recognition during the 



 

Contemporary Mainstream Epidemiologic Theory  159

past 10,000 years, especially since the industrial 
Revolution. There is increasing evidence that 
the resulting mismatch fosters “diseases of civi-
lization” that together cause 75 percent of all 
deaths in Western nations, but that are rare 
among persons whose lifeways refl ect those of 
our preagricultural ancestors.” 

  Gluckman PD, Hanson M.    Mismatch: The Life-
style Diseases Timebomb   . Oxford: Oxford 
University Press, 2008.  
 p. 133: “We have described in the fi rst part of 
this book how we evolved to try to match our 
biology to our environment to live within a com-
fort zone. However we have intrinsic constraints 
on how far we can adapt …  Our evolutionary 
past tries to match the range of phenotypes we 
can develop, using our repertoire of genes, to 
our environment–but that environment was 
largely determined more than 10,000 years ago. 
We have also been equipped through our evolu-
tion with the toolkit of developmental plasticity. 
This allows us to tune the degree of match with 
our environment further but there are limits 
imposed by our design …  The greater the degree 
of mismatch, the greater the cost, and the more 
we need to understand it.” 
 p. 205: “So what is to be done? A logical con-
clusion from this book is that to improve the 
human condition we must increase the degree 
of match between the biology of members of 
our species and their current and future envi-
ronments …  We live in an environment which in 
metabolic and other terms is well beyond the 
capacities that our biology has evolved to cope 
with over the last 150,000 years …  We therefore 
need to change our environment again, to 
achieve a better match with our biology. This is 
not to say that we have to revert to some neo-
Stone Age existence. But it does mean that we 
must now focus on how the built environment 
of our homes and workplaces can be modifi ed 
to promote the amount of exercise we take 
every day. We must give far greater emphasis to 
promoting good nutrition and access to health-
ier foods to allow more people to eat a balanced 
diet better matched to their physiology. And 
because these lifestyle changes are much easier 
for the better-off members of society, we will 
have to give special attention to the poor, 
caught in a poverty trap–because the challenges 
of helping them to address problems of the 
metabolic mismatch are so much harder.”  
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  Leonard WR. Lifestyle, diet, and disease: com-
parative perspectives on the determinants of 
chronic health risks. In: Stearns SC, Koella JC 
(eds).     Evolution in Health and Disease  . 2nd ed. 
Oxford: Oxford University Press, 2008, pp. 
265–276.  
 p. 265: “Throughout most of our evolutionary 
history, human lifestyle was characterized by 
high levels of physical ac tivity and energy 
expenditure, by seasonal fl uctuations in food 
availability, and by frequent periods of marginal 
or negative energy balance. These conditions 
selected for improvements in the energetic effi -
ciency of human foraging strategies. Today, we 
are in many respects victims of our own evolu-
tionary success. Human populations of the 
industrialized world live in ‘obesogenic’ environ-
ments with low levels of energy expenditure and 
abundant food supplies contributing to strongly 
positive energy balances and growing rates of 
obesity and chronic, metabolic disorders.”  

 Developmental origins of 
health and disease (DOHaD) 
paradigm: 
  characterized by specifi city 
about physiologic processes, an 
emphasis on lifestyle, and a 
broad, nonanalytic defi nition of 
the “environment” as anything 
that is not the organism …   

  Barker DJP. The developmental origins of 
well-being.   Phil Trans R Soc Lond B   2004; 
359:1359–1366.  
 p. 1359: “The recent discovery that people who 
develop chronic disease grow differently from 
other people during foetal life and childhood 
has led to a new ‘developmental’ model for a 
group of disease including coronary heart dis-
ease, stroke, high blood pressure and type 2 
(adult onset) diabetes …  It has been argued, 
however, that people whose growth was 
impaired  in utero  and during infancy may con-
tinue to be exposed to an adverse environment 
in childhood and adult life, and it is this later 
environment that produces the effects attrib-
uted to intrauterine infl uences. There is not 
strong evidence that this argument can be 
sustained. The associations between low birth-
weight and later disease have been shown to be 
independent of infl uences such as socioeco-
nomic status and smoking, though adult lifestyle 
adds to the effects of early life: for example, the 
prevalence of type 2 diabetes is highest in 
people who had a low birthweight and became 
obese as adults.”  

  Gluckman PD, Hanson MA, Beedle AS. Early 
life events and their consequences for later 
disease: a life history and evolutionary per-
spective.   Am J Human Biol   2007; 19:1–19.  
 p. 2: “We suggest that the DOHaD phenomenon 
represents the most visible manifestation of the 
fundamental processes of developmental plasticity 
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 by which mammals adjust their life history strat-
egy in response to environmental cues during 
early development.” 
p. 7: “An important feature of such a model is 
that alternations in regulatory systems induced 
by the developmental cues may be subtle and 
not observable under basal conditions–they may 
affect the sensitivity of a physiological response 
underpinning a specifi c trait in the adult and 
thus make the organisms more or less sus-
ceptible to disease in an extreme postnatal 
environment. Lifestyle disease in the human 
then occurs when the individual lives in an envi-
ronment beyond their forecasted and induced 
physiological homeostatic range …  Implicit in 
this discussion is the view that the DOHaD phe-
nomenon is underpinned by physiological 
mechanisms that have evolved in mammals to 
provide adaptive advantage … ” 
 pp. 15–16: “Major research questions remain to 
be resolved: the genotypic determinants of 
environmental sensitivity during development, 
the identifi cation of key regulatory genes, the 
fundamental epigenetic processes involved in 
phenotypic plasticity, the basis of the adjust-
ment and integration of the various components 
of the life course strategy, and the complexities 
surrounding the role of the infant period in 
modifying earlier phenotypic choices …  It shifts 
the disease paradigm from one of external 
causation to one of the match or mismatch 
between the evolutionary and developmentally 
defi ned constitution of the organism and the 
environment in which it fi nds itself.”  

interaction of genes “that have hardly changed” and “lifestyle factors — that include nutri-
tion, exercise, and exposure to noxious substances,” the latter of which no longer resemble 
what people were exposed to “10,000 years” ago (Eaton et al.,   1988  , p. 739). Or, as stated 
in a 2008 book tellingly titled Mismatch: the Lifestyle Diseases Timebomb  (Gluckman & 
Hanson,   2008  ): “We live in an environment which in metabolic and other terms is well 
beyond the capacities that our biology has evolved to cope with over the last 150,000 
years” (Gluckman & Hanson,   2008  , p. 205). The conjoined lifestyle and biomedical orien-
tation is clear, with the “environment” once again consigned to that which is external to the 
organism and its genes. 

 Thus, as with the “web,” these three additional frameworks: ( 1 ) focus predominantly on 
the mechanisms of disease causation and ( 2 ) reduce variation in disease rates to being a 
consequence of: ( a ) genetic and epigenetic variation (involving both gene frequency and 
regulation), in conjunction with ( b ) behavioral “choices,” together occurring ( c ) within a 
loosely defi ned “environment.” None of the three frameworks offer any systematic analysis 



 

162  EPIDEMIOLOGY AND THE PEOPLE’S HEALTH

of the “environment,” either overall or in relation to its societal aspects. Stated another way, 
the biomedical and lifestyle orientation not only lives on but actually thrives in the context 
of twenty-fi rst century science. Whether this perspective constitutes the only — or best — 
way to approach questions of biology, behavior, and population distributions of disease is 
the question raised by less dominant alternative theoretical frameworks also present since 
the 1950s — and now gaining strength in the twenty-fi rst century — as I next review.                    
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