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Abstract-In
this paper, we use a scientific controversy.
and the efforts to legitimize and undermine a
theory, to examine the co-production
of facts and the rules for verifying facts over time. We discuss these
processes in terms of what we call ‘styles of scientific practice.’ In contrast
to the focus of idealist
philosophers
on theory production
and validation as forms of logic or ways of thinking, our styles of
practice also include the activities of hands and eyes and the discourses between multiple actors in diverse
situations.
We discuss aspects of the different styles of practice deployed by opponents in a current
controversy surrounding
the etiology of AIDS to understand how the same data are interpreted in different
ways to support diametrically
opposed views. Our study describes and examines rules of confirmation
used
by supporters of the theory that HIV causes AIDS. For example, we introduce an ‘epidemiological’
style
of practice used by AIDS researchers
to synthesize information
to understand
this disease. Styles of
practice stress the historically
located collective efforts of scientists. technicians,
administrators.
institutions, and various ‘publics’ as they build and sustain ways of knowing. Yet, we also show that the
‘history’ is also a contested construction,
not a given in dusty archives. We describe the different versions
of history constructed
by various participants
in the debate to validate their current constructlons
and
definitions
of the disease AIDS. Finally. we discuss the politics behind disease definitions and the
consequences
of different definitions.

We may find it less instructive to determine whether a given
account is true or false than to identify the diverse rules and
conventions
that govern whether and where a particular
account is received as true or false, by whom, and with what
material consequences
[I].
INTRODUCTION: CONSTRUCTING FACTS WlTHIN
STYLES OF PRACTICE
Recent work in the sociology of science argues that
the establishment
of facts is a political process, with
politics defined here as the efforts of scientists to
empower and establish their own theories while simultaneously ignoring, de-legitimizing,
and undermining the scientific arguments of opponents [24]. Many
studies have examined
scientific controversies
in
order to ‘reveal’ the politics of making facts [5]. This
paper takes a slightly different angle on the politics of
science. We use a scientific controversy,
and the
efforts to legitimize and undermine
a theory, to
examine the co-production
of facts and the rules for
verifying facts over time. We discuss these processes
in terms of what we call ‘styles of scientific practice.’
The construction
and verification of scientific theories are social activities [6]. Styles of practice are
historically located and collectively produced work
processes, methods and rules for constructing
data
and theories and for verifying theories. We emphasize
that theories are verified within styles of scientific
practice. That is, statements,
theories, or facts are
‘true to’ a set of self-authenticating
techniques based
within particular styles of scientific practice [7]. Thus,

the practices (and rules) of theory verification are
situated actions amenable to study by sociologists.
In this paper. we discuss aspects of the different
styles of practice
constructed
and deployed
by
opponents in a controversy surrounding the etiology
of AIDS to understand
how the same data are
interpreted
in different ways to support diametrically opposed views. We also introduce a style of
practice that we call ‘epidemiological’
which is used
by AIDS researchers
to confirm the theory that
HIV causes AIDS. We give an account of the coconstruction of this theory and the rules and practices
for its verification.
Our approach to developing an understanding
of
the epidemiological
practices is to examine a current
controversy in AIDS research about the theory that
HIV causes AIDS. We use a dissenter’s arguments
and the responses of scientists to his arguments to
enter into the realm of scientific practice. Sociologist
of science Bruno Latour has introduced a hypothetical imaginary dissenter in his book on Scimce in
Action to challenge the scientist’s portrayal of scientific facts as a method for opening up the arcane
worlds of science to the novice. “To start our enquiry,
we are going to begin from the simplest of all possible
situations: when someone utters a statement, what
happens when the others believe it or don’t believe it.
Starting from this most general situation. we will be
gradually led to more particular settings” [3, p, 211. In
our case, a ‘natural’ dissenter has been provided to
us, and his challenges to the HIV-AIDS
research
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eventually
forced HIV-AIDS
researchers
to make
explicit the practices behind their official positions [8].
We use these practices to construct our notion of an
epidemiological
style of practice.
In contrast to Latour’s novice dissenter. our dissenter is a credentialed
scientist who has challenged
AIDS researchers in the language of retrovirology.
epidemiology.
and economics.
His challenge
has
opened the scientific controversy
to other public
interested in AIDS research [Y]. We follow the arguments and evidence appealed to by Peter Duesberg.
a noted retrovirologist
at the University of California, Berkeley.
and a member
of the National
Academy of Science [IO]. Duesberg challenged the
theory that HIV causes AIDS. a theory that became
widely accepted in 1984. Since that time. almost all
AIDS researchers
have accepted
the theory and
framed their research around this theme. although
the exact mode of causation
is still not understood [I I]. In Duesberg’s view. howevjcr. “science is
still in action.” and the issue is not settled. Duesberg
examined and criticized the evidence proffered by the
proponents
and supporters of the theory. After every
effort of HIV-AIDS researchers to silence his dissent
and close the controversy,
Duesberg opened it yet
again, often with fanfare from alternative presses like
.Spilr magazine and rzwspapcrs
in gay communities.
Duesberg’s arguments also received attention from
scientific journals such as ,V\irrture to the dismay 01
AIDS researchers
who sincerely believe that Duesberg’s views are harmful. In mid-1992 more mainstream media such as the LOII&~~Z7Ynrr.s publicized
Duesberg’s
views. At a special international
symposium entitled ‘AIDS, an alternative view’ organized
by the Foundation
for Alternative
AIDS Research
and held in Amsterdam
in August 1992. Duesberg’s
views shared the forum with recent work by Montagnier on possible co-factors
and with AIDS researchers supporting the HIV hypothesis [I?]. In late
1992 the Sun Fruncisco Chronick and the Ncan York
Times published articles in their editorial pages for
and against Duesberg’s critique.
While Duesberg and some of his supporter portray
him as a ‘David’ fighting against the ‘Goliath’ of the
HIV-AIDS ‘establishment.’
individuals on the other
side of the debate portray him as someone tilting at
windmills. Each side accuses the other of illegal or
immoral behavior. Instead of discussing this case in
terms of personal psychology or self-interested
bchavior. we analyze it in terms introduced
by the
sociology, philosophy.
and history of science.
As is the case with much recent work in the new
social studies of science, we focus on the practices
that create scientific facts. theories. and artifacts. In
our account, what is being contested (and thereby
explicated) in the debate is the history of the practice
as well as what counts as verifcation.
In the next
section, we present a brief summary of the AIDS
controversy.
We then discuss the arguments in the
debate in terms of styles of (scientific) practice and
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theory vindication. We give an account of how. in our
case. different ‘styles of scientitic practice’ support
different means of verification. Our paper also presents an account of the construction
of a complex
new syndrome and the construction
(and rccunstruction) of the practices and rules for establishing disease
causation in what we call the epidemiological
sty IL\of
practice [ 131.
A CONTROVERSY

OVER AIllS

tCTIOI.OG\

In April 1984 the United States Secretary of the
U.S. Department
of Health and Human Services
Margaret Heckler proclaimed the tirst major victory
in the battle against a horrible. new discasc. She
announced
that a virus called
Human
T-ccl1
Leukemia Virus-III or HTLV-III (later renamed Human Immunodeficiency
Virus (HIV)) caused AIDS
[l4. 151. Her announcement
was based on the research of Robert Gallo, a noted retrovirologist
at the
National Institutes of Health, who had successfully
isolated the virus [l6]. Soon after the announccmcnt.
HTLV-III
(now HIV) became the sole focus of
research
efforts against the disease. Dcspitc the
almost immediate and universal acceptance
of the
HIV-AIDS theory, Peter Duesberg, an cmincnt retrovirologist at the University of California,
Bcrkelcy.
noted for his work on viral oncogencs, challenged the
theory’s validity. On the basis of his reading of the
data available in the literature on AIDS. Duesbcrg
concluded that HIV did not cause AIDS.
In 1987 Duesberg
first publicly announced
his
conclusions
in a review article in C‘clncc~rRc.vc~rrc#i
[l7]. Based on his cxpericnce
in retrovirology.
hc
began by arguing that the basic characteristics
ol
retroviruses
were inconsistent
with the etiology of
AIDS. The article then examined the serological and
epidemiological
data and claimed that the data on
HIV in AIDS patients contradicted
the HIV-AIDS
theory. In conclusion.
Duesberg claimed that HIV
played no functional role in AIDS and proposed that
“the disease would then bc caused by an as yet
unidentitied
agent which may not cvcn hc ;I
virus.. .” [l7. p. 12151.
Instead of responding (in the journals or at mectings) to Duesberg’s
criticisms,
AIDS researchers
chose to ignore him. In justification. they claimed that
his arguments
were too erroneous
to warrant
a
response.
Furthermore.
they argued that any rcsponse would publicize Duesberg’s views and expose
the public to potentially harmful ideas.
However. their strategy backtired. Although
the
scientific community shunned Duesberg. other communities provided a ready forum. Several gay ncwspapers, such as The New York Natiw and Christopho
Street. applauded his efforts. The English television
program ‘Dispatches’
also covered the story in a
prize-winning
expose entitled ‘AIDS: the Unheard
Voices.’ Meanwhile, Duesberg regularly made public
appearances to espouse his views. He spoke on radio
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talk shows, appeared in CNN, and was lauded in an
interview in Spin, a magazine that covers popular
music and culture. At these appearances,
Duesberg
often used inflammatory language to attack the scientific community. At one point, Duesberg even offered
to inject himself with HIV and jokingly remarked
that “as long as it’s not from Gallo’s lab, I’ll take it”

VW.
Finally realizing that their silence was being interpreted as uncertainty, AIDS researchers organized to
respond to Duesberg. The President’s Commission on
the HIV Epidemic invited Duesberg to testify in
February of 1988, where the commission
strongly
criticized his viewpoints
[l9]. In April 1988, the
American Foundation
for AIDS Research sponsored
a forum of virologists (including Duesberg), epidemiologists and pathologists
to definitely resolve the
debate. Each scientist countered
Duesberg’s
contentions
within their own field of expertise.
At
its conclusion.
moderator
Harold Ginsberg of the
College of Physicians and Surgeons of Columbia
University claimed that “[t]he large body of evidence
presented appeared to resolve the Duesberg paradoxes, and considerable data were presented that fit
HIV as the causative agent of AIDS according to the
Henle-Koch
postulates”
[20].
Following
their initial salvo, AIDS researchers
stepped up their criticisms of Duesberg’s arguments.
Blattner, Gallo and Temin attempted to integrate the
data from all the disciplines involved and presented
a comprehensive
response to Duesberg in a special
policy forum section in Science. While they utilized
data from many sources, Blattner and his colleagues
cited the epidemiological
data as the most convincing
evidence of HIV’s causative role in AIDS. In conclusion, they acknowledged
that “many questions
remain about HIV and AIDS,” but staunchly declared that “a huge and continuously
growing body
of scientific evidence shows that HIV causes AIDS”

PII.
The debate between Duesberg and Blattner et al.
marked the beginning of a steady stream of scientific
critiques of Duesberg’s contentions.
Among the laboratory researchers, Nobel laureate David Baltimore,
a prominent
retrovirologist
addressed
the controversy in an editorial to The New England Journal of
Medicine [22]. Several clinical researchers also questioned Duesberg’s
arguments
[23]. Chagrined
at
Duesberg’s
interpretation
of their data and principles. epidemiologists
entered
the fray as well
[24-261.
While they generally focused on the scientific
merits of Duesberg’s position, AIDS researchers also
responded to Duesberg’s sensationalized
comments
with their own rhetoric. Many accused Duesberg of
endangering public health [27]. Several scientists also
questioned
Duesberg’s qualifications
to judge and
interpret the data. George Klein, a virologist at the
Karolinska
Institute in Sweden, captured the sentiment when he described
Duesberg as “a typical
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example of what the Swedish philosopher,
Ingemar
Hedenius, called ‘charlatan camoufle,’ the disguised
charlatan, who is an expert in one field and uses his
authority to make pronouncements
about another
that he does not understand”
[28]. In particular, the
AIDS researchers
criticized
Duesberg’s
especially
stringent standards
for establishing
causation,
and
described his arguments as “quaint” [29] and “semantic and philosophical”
[24, p. 1121.
In light of the flurry of opposition
from various
scientists in different disciplines, Duesberg decided to
comprehensively
present his position in a review
article to the Proceedings ofthe National Academy of
Sciences. After an unusually extensive reviewing process and numerous exchanges with the editors, his
article, entitled ‘Human Immunodeficiency
Virus and
Acquired Immunodeficiency
Syndrome: Correlation
but not Causation,’ was published in the February
1989 issue [30]. Rather than limit its arguments to
Duesberg’s
field of expertise,
retrovirology,
the
PNAS paper attempted to synthesize data from many
different
scientific disciplines,
including
virology,
pathology, immunology,
biochemistry
and epidemiology. In a pattern typical of his subsequent papers,
Duesberg systematically
attacked each piece of evidence supporting the theory, while presenting his own
counter-argument.
For the paper’s centerpiece, Duesberg borrowed an
epidemiological
principle,
the Henle-Koch
postulates. Originally created by Jakob Henle, a nineteenth
century physician,
and later modified by Henle’s
student Robert Koch, the discoverer of the tuberculosis bacillus, the postulates consisted of three independent criteria to be satisfied before an agent could be
causally related to a disease. Duesberg argued that
HIV failed to satisfy any of the postulates; therefore,
he contended, the virus could not be the causal agent
of AIDS.
At the end of his article, Duesberg tentatively
proposed an alternative theory of AIDS causation.
Citing epidemiological
data which indicated a 95%
correlation between AIDS and certain risk factors, he
proposed that AIDS may be caused by a new combination of these pathogenic
factors. Without much
data or support, the paper tentatively suggested that
“[tlhe habitual administration
of factor VIII or blood
transfusion
or of drugs, chronic promiscuous
male
homosexual
activity that is associated with drugs,
numerous acute parasitic infections, and chronic malnutrition
appear to provide biochemically
more
tangible and plausible bases for AIDS than an idle
retrovirus” [30, p. 7611.
Although
the overall response of the scientific
community
to Duesberg’s theories was overwhelmingly negative, some supporters surfaced. These scientists did not necessarily support or agree with all of
Duesberg’s arguments, but applauded his efforts to
force AIDS researchers to rethink and reassess their
ideas. Some began to challenge the HIV-AIDS theory
as well and offered their own theories of AIDS
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causation.
Most notably, Robert Root-Bernstein.
a
professor of physiology at Michigan State University
and a recipient of a MacArthur grant, questioned the
role of HIV in AIDS and offered a “multifactorial.
synergistic theory of AIDS actiology” [3 I]. Nevertheless, most scientists remained unconvinced
by these
arguments. However, their lack of support did little
to dampen Duesberg’s convictions.
and Duesberg
continued
to present his viewjs to any who would
listen. In 1989. he heavily contributed
to a book.
entitled AIDS: The HIV Mirth. by Jad Adams. a
medical journalist [32]. In Rrsrurch in hmntno/og~~,
Ducsberg presented his new. refined theory of AIDS
causation.
which proposed
that AIDS was caused
primarly by non-infectious
agents such as drugs,
overuse of antibiotics. AZT, malnutrition
and parasitic infections [33].
At approximately
the same time, Luc Montagnier.
the original discoverer of HIV. published a paper
in R~~sectrc~/~in Virology. which suggested
that
HIV may have a cofactor
[34]. Building on the
research of Shih-Ching
Lo [35]. head of the AIDS
Pathology Division of the Armed Forces Institute 01
Pathology who had idcntificd a unique mycoplasma
among several AIDS patients.
Montagnicr
openly
questioned the sufficiency of HIV in causing AIDS.
Although
Montagnier
and Lo maintamcd
that
HIV was a neccssarq agent for AIDS. their suggcstions created a furor among the AIDS scientific
community
over the precise role of HIV in AIDS.
SeiLing on this uncertainty, Ducsberg in conjunction
with Bryan Ellison a doctoral student in molecular
and cc11 biology. published a comprchcnsivc
description of his theory in the Po/ic~~~Rc/.ic~l. a politically
conscrvatlvc
journal
sponsored
by the Hcritagc
Foundation
[36]. The paper not only expanded Its
critique of the HIV-AIDS
theory. but discounted
Montagnier‘s cofactor theory as “an invention to try
to fill the gaps in any theory that blames the AIDS
dlseasc on a microbe.” Alternatively.
they claimed
that their “risk hypothesis explains the many paradoxcs of AIDS and HIV” [36. pp. 49 ~501.
The Po/ic,!, Rcric~11.article provoked
;I flurry of
responses and “reccivcd more comments. both positivc and negative. than on any other article in recent
memory” (371. Not surprisingly. virologists. cpidcmiologists and clinicians all wrote to criticize Ducsberg’s arguments.
Thcsc groups wcrc joined by
Larious citlren groups. zucl~ ;IS the American Council
on Scicncc and Health. in their dcnunclations
ot
Ducsbcrp
and his bicws. Thcsc detractors
were
countered
by a number of aupportcrs
who cithcr
questioned
the HIV-AIDS
theory ot- applauded
Duesbcrg’s efforts to challcngc it.
Ducsberg later offered more detailed arguments for
his theory in Biot~rc~lic,itr~(III</Plrtlrt~lr~~~o/Ilc,r-rrl~~~
[3X].
In the article. hc procidcd :I Icnfthy list of data and
studies which he cluimcd supported
h12 drug-AIDS
hypothesis. One of his latest papcrh. entitled ‘Latent
Viruses and Mutated Oncogcnc\:
No E\idencc foi

Pathogenicity’
[39] matches the HIV-AIDS
theory
against his drug-AIDS
hypothesis
and claims the
superiority of the drug-AIDS theory.
While Duesberg’s theories of AIDS causation have
not been accepted, he continues
to receive much
attention
from the popular press and the AIDS
research community [40]. More recently, other scientists have begun to openly question the previously
accepted theory. A group of 50 scientists, including
Kary Mullis, the inventor of the polymcrase
chain
reaction (PCR), have joined to form an international
group, called The Group for the Scientific Reappraisal of the HIV/AIDS Hypothesis. Some of these
scientists appeared
along with Duesberg
and his
critics in a recent national television news program on
HIV and AIDS in March 1993.
Despite the growing skepticism. most rescarchcrs
remain convinced that HIV plays a significant role in
AIDS and still regard Duesberg‘s actions as a danger
to society. These sentiments
toward Duesbcrg are
clearly reflected in the response to an editorial written
by John Maddox. the editor of h’rrture. In the editorial. Maddox concluded by suggesting that “Duesberg will be saying. I told you so” [41]. His comments
sparked an outrage among scientists who called the
article “outrageous,
fatuous. woolly and confused”
[4?]. While Maddox’s
recognition
of Duesbcrg
suggests that scientists are now paying attention to
Duesberg’s arguments, Maddox’s eventual r&action
indicates that most scientists are hardly ready to
abandon the HIV-AIDS theory.
STYLES

OF SCIENTIFIC’ PKAC‘TKE

Ducsberg’s constant attacks on the accepted theory
of HIV-as-cause
forced HIV-AIDS
researchers
to
respond by making their arguments and assumptions
explicit. Indeed. Ducsberg’s efforts and the resulting
controversy illuminate the ditrerent styles of scientific
practice through which scientists verify their conclusions. By examining the responses of HIV-AIDS
thesis supporters
to Duesberg’s critiques. w’e have
constructed an ‘epidemiological’
style of practice that
frames their arguments.
Howcvcr.
first wc must
specify what WC mean by styles of practice.
Our styles of practice refer to the plurahty ot
sciences and their attendant
methods for vcnfying
thcorics. In contrast to the focus of idcahst philosophers on theory production
and validation as forms
of logic or ways of thinking. our styles ofpracticc also
include the activities of hands and cycs and the
discourses botwecn multiple actors in di\crsc zituations. Styles of practice arc historically located and
collectively produced work procchscs. methods. and
rules for verifying
theory.
As such. they are
unattached
to any notion of objective metaphysical
truth UI- to the notion of ;I single ‘scicntitic method.
Style of practice implies that practices of theory
construction.
adjudication. and maintenance are situated actions. that they can and do change. and that
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they change in interaction
with the many agents
involved in their fabrication. The study of practices
also widens our focus from a narrow view of
‘thinkers’ and ‘reasoners’ to the many other participants in science-making.
Our styles of scientific practice have much in
common with philosopher
of science Ian Hacking’s
“styles of scientific reasoning.” For Hacking, a style
of scientific reasoning is a way of thinking, talking,
arguing, showing, and, I would add, crafting [43].
Hacking discusses several styles that have developed
through time to become substantially different from
each other in several ways, each with its own
unique history. Each style became associated with
a unique set of techniques,
laws, and objects that
was used to authenticate
or verify its theories and
facts. According to Hacking, each style of reasoning is historically
based but can and has become
autonomous
of its historical origins to stand alone
as a canon of objectivity.
Every style comes into being by little microsocial
actions and negotiations.
It is a contingent matter..

inter-

Each
style has become whaf we fhink ofas a rather timeless canon
of objectivity, a standard or model of what it is to be
reasonable about this or that type of subject matter. We do
not check to see whether mathematical
proof or laboratory
investigation
or statistical
‘studies’ are the right way to
reason: they have become (after fierce struggles) what it
is to reason rightly, to be reasonable in this or that domain
[7. p. 10, emphasis added].

When using Hacking’s framework, we assume no
one-to-one mapping of group membership to a particular world of practice and arguments within styles
of practice. Although
styles of inquiry have their
bases in socio-historical
times, particular styles of
practice continue on through time and co-exist with
other styles of practice in scientists’ adjudicatory
actions. This is evident in the actions of Duesberg
who appeals to different styles of practice when
constructing
his arguments and criticisms. We see in
his example that there is no one-to-one correspondence between type of scientific training (or membership in a particular discipline or line of research) and
a particular
style of scientific practice [44]. Researchers can argue within the frame of a particular
style of practice even if others from the same field do
not. Scientific practice is very heterogeneous.
For
example, both Gallo and Duesberg are retrovirologists, yet they take opposing positions in this controversy. Indeed, most retrovirologists
argue that the
overwhelming
evidence supporting
their view that
HIV causes AIDS comes from epidemiological
evidence.
We borrow from Hacking’s notion of styles of
scientific reasoning its way of handling the problem
of realism and objectivity in terms of practices rather
than in terms of logical rules of argument.
Hacking
argues

that

characteristic
over

a long

each

style

of

‘self-stabilizing’
time,

which

reasoning
techniques,

has

its

own

developed

are used to ‘authenticate’

in science
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theories within the frame of reference of the style.
Thus scientific reasoning is a historical and collective
set of practices unattached
to ideas of objective
metaphysical
truth or a single “scientific method”
[45]. However, they are necessary for understanding
objectivity.
“My styles of reasoning.
are part of
what we need to understand what we call objectivity.
This is not because styles are objective (i.e. we have
found the best impartial ways to get at the truth), but
because they have settled what it is to be objective
(truths of certain sorts are just what we obtain by
conducting certain sorts of investigations,
answering
to certain standards)”
[7, p. 41.
Using this framework of styles of scientific reasoning, Hacking then defines verification as embedded in
a particular style of scientific reasoning. A statement,
theory, or fact is ‘true to’ a particular set of selfstabilizing techniques
within a particular
style of
scientific reasoning [46].
The truth of a sentence (of a kind introduced by a style of
reasoning) is what we find out by reasoning using that style.
Styles become standards of objectivity because they get at
the truth. But a sentence of that kind is a candidate for truth
or falsehood only in the context of the style. Thus styles are
in a certain sense ‘self-authenticating.’
Sentences of the
relevant kinds are candidates for truth or for falsehood only
when a style of reasoning makes them so.
There simply do
not exist true-or-false
sentences of a given kind for us to
discover the truth of, outside of the context of the appropriate style of reasoning.
The apparent circularity in the self-authenticating
styles is
to be welcomed. It helps explain why, although styles may
evolve or be abandoned,
they are curiously
immune to
anything akin to refutation. There is no higher standard to
which they directly answer. The remarkable
thing about
styles is that they are stable, enduring, accumulating
over
the long haul. Moreover,
in a shorter time frame, the
knowledge that we acquire using them is moderately stable.
It is our knowledges
that are subject to revolution.
to
mutation, and to several kinds of oblivion; ir is rhe content
I$ what we find out, not how we find out thal is rqfirrd
[7, p. 13; emphasis added].

We next use the framework of styles of practice to
examine the HIV-AIDS controversy.
STYLES OF SCIENTIFIC PRACTICE IN THE HIV-AIDS
CONTROVERSY

As we have seen in our story of the debate. Peter
Duesberg scoured the published articles for data. He
analyzed each set of data and argued against the
claims of AIDS researchers that the data supported
their conclusion that HIV causes AIDS. Duesberg
also pointed to what he perceived as conflicts between
the different kinds of data, unavailable data, and
inadequacies
in experiments
and studies producing
the data. When researchers
responded
that even
retrovirological
data had to be understood
in conjunction with epidemiological
knowledge, he began to
analyze epidemiological
data and argue against that
information.
In response, AIDS researchers
maintained that he did not know how to properly interpret
epidemiological
data. Duesberg in turn accused them
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of interpreting
their data to fit their theory. Will the
real scientist please stand up?!
We propose that all of these debaters are real
scientists. When applied to the current controversy
about the etiology of AIDS, the framework of styles
of practice allows us to view different sides of the
controversy
as speaking in different languages of
verification.
That is, they use and invoke different
styles for adjudicating ‘truth.’ We are concerned here
with different rhetorics and rules for judging the
adequacy of statements that are embedded in different styles of practice. (This controversy
would be a
deadly game if it were merely rhetorical jousting.) In
the early years of the debate, Duesberg framed his
criticisms of the HIV-AIDS thesis within a laboratory
sfyle of practice.
In contrast,
most HIV-AIDS
researchers employed and still employ what we call an
‘epidemiological’
style qf practice.
By appealing to
different styles of practice,
the two sides of the
controversy
came to entirely different conclusions
when evaluating the same data. This is in part why
one side’s arguments
are often orthogonal
to the
other’s Despite the acrimony, both sides are sincere
about their respective conclusions and positions. We
first briefly examine the laboratory
style of practice
and then move on to discuss the epidemiological
style
of practice in more detail.
Luborator_v style

of practice

In the early part of the controversy,
Duesberg’s
criticisms of the HIV theory were framed in terms of
a type of verification we call a laboratory
style of
practice. In his evaluation of published data on HIV
as the cause of AIDS, he pointed to inaccurate or
incomplete data and to contradictions
between data.
Duesberg refused to allow accumulation
of imperfect
data as acceptable
verification
of the theory. His
critique appears
to be ‘reasonable’
when viewed
within Hacking’s formulation of a laboratory style of
reasoning “characterized
by the building of apparatus in order to produce phenomena to which hypothetical modeling may be true or false, but using
another layer of modeling, namely models of how the
apparatus and instruments themselves work” [7, p. 61.
New phenomena
and models are meshed together
through such apparatuses.
If such apparatuses
cannot be constructed
or do not perform adequately,
then the argument, model. or theory is not ‘vindicated.’
Hacking argues that theories are ‘self-vindicated‘
through the meshing of data, instruments, and theory
in laboratory
sciences [47]. He proposes that the
relationship
between observation
and theory in mature laboratory sciences is mediated by a number of
elements and activities whose particular
ways of
cohering are not preordained
in any particular way.
Instead, theory and observation
are connected
to
each other through processes of meshing together
these mediating elements including ideas (questions,
background
knowledge,
systematic
theory. topical
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hypotheses,
modeling
of the apparatus),
things
(target, source of modification,
detectors, tools, data
generators),
and marks and the manipulation
of
marks (data, data assessment, data reduction, data
analysis, and data interpretation).
These elements
and their ‘mesh’ with each other arc constructed
through time to ‘fit’ each other. In other words. they
are co -produced [48].
A theory, then, is vindicated by or ‘true to’ its set
of ideas, activities, markers, and marks. Hacking
argues that “our preserved theories and the world fit
together so snugly less because we have found out
how the world is than because we have tailored each
to the other” [49].
Theories are not checked by comparison with a passive
world with which we hope they correspond.
We do not
formulate conjectures and then just look to see if they are
true. We invent devices that produce data and isolate or
create
theory
in the
can be

phenomena,
and a network
of different levels of
is true to those phenomena.
Conversely
we may
end count them as phenomena
only when the data
interpreted
by theory. Thus there evolves a curious
tailor-made fit between our ideas. our apparatus.
and
our observations.
A coherence theory of truth? No. a
coherence theory of thought, action, materials and marks
[49. pp. 57--581.

Hacking specifically refers to the meshing of practices, beliefs, and tools with each other through the
developmental
history of a mature laboratory
science. He [49. p. 611 acknowledges
in his text that he
confines his discussion (except for a few qualihcations) to the ‘internal’ workings of a laboratory
science. His goal is to attempt to explain the stability
of theory within a particular laboratory science. and
he refrains from arguing that a stable theory extends
outside that science to explain the ‘real world’ in any
metaphysical
sense. His is a self consistent
system
where theory is ‘vindicated’ within this internalist
system [SO].
Indeed, a laboratory science like molecular biology
is amazingly internally consistent.
Molecular
biologists have achieved a tightness of tit between ideas,
tools. and data that is rare in the history of biology.
Duesberg, practicing in contemporary
laboratory sciences of molecular biology and virology. called for a
similar tightness of tit of AIDS research in the cat-l!
stages of the debate. However. internally consistent
theories are no more. and no less, ‘true’ than theories
produced in less internally consistent systems [7. 24).
Epidemiology.
in contrast. has a tradition of another
style of practice and theory adjudication
that has
been constructed over time to adapt to the contingencies associated
with the study of discuses across
populations.
If populations of people were like cxpcrimental nude’ mice in environmentally
controlled
rooms, epidemiology
could perhaps achicvc the internal consistency of laboratory sciences [5l]. However. such artifice would defeat the purposes
of
epidemiologists
involved in controlling and prcventing the further spread of diseases. We now turn our
attention to the practices of epidemiology.

Dissent in science
ELEMENTS OF AN EPIDEMIOLOGICAL
PRACTlCE

STYLE OF

While both sides of the controversy
speak in the
language of theory adjudication,
they use different
rules for adjudicating ‘truth.’ When challenging HIVAIDS researchers
to prove their theory, Duesberg
asks them to satisfy rules of verification that they
argue have never been applied in the strict sense
required by Duesberg.
Instead, scientists working on problems like AIDS
construct
a mosaic framework
of data, materials,
technologies,
and knowledges produced by different
expertises or methodologies.
No one element or piece
of information can adequately define the problem or
the etiology. Only the composite view presents the
viewer with a discernible picture or pattern. This
mosaic aspect is one element of what we call the
epidemiological
style of practice. The mosaic includes
retrovirological
experiments, statistical and epidemiological collection and analyses of CDC data, sociological and anthropological
studies of groups and
cultural practices, and medical case studies. Unlike
the verification
exercise of triangulating
data to
confirm a single point, researchers are actively combining ideas, data, and apparatuses
in ways not
circumscribed
by any one discipline.
They move
across disciplines and specialties in constructing their
arguments for the ‘truth’ of a particular theory. They
compile, juxtapose,
and connect data in ways not
governed by any single discipline and then handle the
incongruities and gaps through interpretations
based
on tacit knowledges.
Perhaps the best discipline to
represent this style of practice is epidemiology, hence
our choice of nomenclature.
In the case of AIDS (and perhaps in the study of
most diseases and other such practical problems), the
production
of knowledge
spans many biomedical
research disciplines (e.g. virology, cell biology, immunology), medical research and clinical practices, public health sciences (e.g. epidemiology,
biostatistics),
social sciences (sociology, psychology, anthropology,
economics),
legal-ethical worlds, as well as patient
worlds and other affected populations
(e.g. gays,
hemophiliacs and other recipients of blood products,
intravenous
drug users, and their self-appointed
or
elected
spokespeople,
government
agencies
(e.g.
Center for Disease Control), and private industry
(e.g. health insurance companies, blood banks). One
project, the San Francisco Men’s Health Study, alone
employs, among others, epidemiologists,
physicians,
two virologists.
an immunologist,
a pathologist,
a
sociologist, a psychologist,
an anthropologist,
and a
dentist. With theories constructed
and verified between disciplines, the linking and meshing of data
with theory becomes more complex to achieve and to
study than in laboratory
sciences like molecular
biology. Adjudicating
between and attempting
to
mesh together their different kinds of data, different
forms of argument,
different units and levels of
analysis, different temporal orientations,
and differ-
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ent orientations
toward anomalies require, among
other things, time, data processing and interpreting
efforts, research funds, and many situations of collective work [52].
We are interested in how the links between observation and theory are constructed, not within a single
mature laboratory science, but between clinical practices, basis research, and epidemiological
research in
these complex situations; between field and case study
information
and statistics; between historical understanding and contemporary
problems. The very organization
and nature of biomedical
science, and
especially epidemiology,
indicates inter-world activities and joint work. These situations therefore are
good places/spaces for sociologists of science to study
the negotiations
between and meshing of practices
and knowledges
produced
by different worlds of
practice [53].
Constructing the disease entity, tracking its course,
and searching for one or more causal agents demanded interaction between many different worlds of
practice [54]. The very construction
of AIDS as a
single problem was a collectively produced phenomenon. In considering this complex set of interactions,
one can argue that a stable theory was established
relatively quickly (although
most observers argue
that locating a ‘cause’ took longer than it should
have). Duesberg argues that the HIV thesis was
presented by political fiat, but political fiat alone does
not explain why most participants in AIDS research
in the past nine years came to support the thesis that
HIV causes AIDS. AIDS researchers contend that
even though they have not been able to demonstrate
exactly hog: HIV causes AIDS, this does not mean
that HIV does not cause AIDS. We argue that this
acceptance is based on a process of self vindication,
although the meshing processes are more complex
than in the case of laboratory sciences because different worlds are attempting to mesh their different sets
of practices and products.
HIV-AIDS
researchers
have constructed
a self-consistent
system wherein
HIV is a necessary cause of AIDS from a mosaic or
pathwork quilt of evidences from different expertises,
different scientific and social scientific disciplines, and
medical practices.

Defining

an epidemiological

style of practice

We use various discussions of ‘what is epidemiology’ from several journals of epidemiology, medicine,
and public health, histories of AIDS epidemiology,
Duesberg’s arguments
and responses to his arguments, and interviews with practicing
HIV-AIDS
researchers to begin to define some elements of our
‘epidemiological’
style of practice. We do not intend
to write a history of epidemiology here. Our purpose
is to use these discussions to define a style of practice
within which HIV-AIDS researchers characterize and
defend their view that HIV causes AIDS. We use the
histories of epidemiology
to understand and display
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the rules of veritication
constructed
and used by
HIV-AIDS
researchers
to argue that HIV causes
AIDS in the current debate.
We argue that epidemiologists
and other AIDS
researchers have responded to the disease in a style of
practice that has developed (in process and content)
during the last century. AIDS epidemiologists
understand that a particular epidemiological
style was put
into practice in the effort to deal with the unknown
novel disease and its subsequent
classification
as a
chronic disease [55]. We would also add that the
history of epidemiology is one of recurrent major and
minor changes [56]. Indeed. discussions and debates
about what epidemiology
is have appeared m biomedical journals with amazing regularity. Prominent
discussions occurred in the 1930s 1940. 1950s. 1960s.
and the 1970s [57-621.
Some epidemiologists
promote the idea that epidemiology
is a scientific method of investigating
etiology in the biomedical
sciences (and less an
autonomous
discipline)
[63]. Morris argues that:
“Epidemiology
[is] a procedure
for finding things
out. of asking questions, and of getting answers that
raise further questions-that
is. as a rrwthotl [as well
as] the results, the information.
obtained in reply”
[6l, p. 3961. One thing that epidemiology
attempts
to answer is the question of disease etiology. As
Morris points out,
[t]he main function of epidemiologyIS to discover groups in
the population
with high rates of disease, and with low. so
that causes of disease and of freedom from disease can he
postulated.
The biggest promise of this method lies in
relatmg disease to the ways of living of different groups. and
hy doing so to unravel ‘causes‘ of disease about which it is
possible to do something.
The great advantage
of this
kind of approach to prevention is that it may be applicable
in the early stages of our knowledge of diseases. to disrupt
the pattern
of causation
before the Intimate nature of
disease is understood.
Sufficient facts may be established
for this by epidemiological
methods alone. or in combination with others. The opportunity
may thus otfer to deal
wtth one ‘cause.‘ or with various combinations
of causes [6 I,
p. 3991.
However, according to (my translation of) historian
Fagot-Largeault,
this method is not without discouragement. “It is far from the judicious order of a
deductive discipline. The simple collection of facts,
and the treatments given, hide formidable problems”
[56, p. 1661. Some of these formidable problems are
documented
in the history of AIDS epidemiology,
which we discuss below.
We propose that epidemiology follows a particular
style of practice that can be characterized
as a mosaic
constructing
industry, where incongruities
are common and do not stop the flow of action. Consider, for
example. the document on “HIV Infection and Its
Epidemiology”
published by the National Academy
of Sciences [55]. Here are some key phrases of the
NAS committee’s decision, after evaluating available
data, that “the evidence that HIV causes AIDS is
scientifically conclusive”.
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That a particular organism causes a disease 1s demonstrated
by a conHuencc of evtdencelinking the two. HIV and AIDS
have been linked in time, place. and population
group..
The contunction
heralded by the joint appearance
of HIV
and AIDS has been confirmed by their continued
assoctation. HIV scroposivtty
rates in defined rubpopulations
of
homosexual men in San Francisco lrnd New York City xtd
in IV drug abusers in New York City are assocutted with
later cxcs of AIDS in the same groups..
The virus has been isolated from persons wtth AIDS;
as assay techniques
have Improved.
close to 100% of
affected individuals can be found to harbor the virus.
The
virus is not found in persons who arc not at risk for infection
[641.
Perhaps the clearest evidence Imking HIV to AIDS IS to be
found in the tragic results of blood transfustons
tn the
United States and around the world. The transmission 01
HIV in contaminated blood and blood products has been
clearly linked to AIDS..
The c:tusal role of HIV tn AIDS is also supported
by the
high risk (30 50”/1,) of perinatnl HIV transmission
from an
Infected mother to her infitnt.
and the subsequent diagnosis of AIDS in the infected infants.
The pathogencsrs
of HIV infection
-how the organrsm
causes
dtbease- is still incompletely
understood.
.A
complete understanding
of 3 dtsrase’s pathogenesis,
howcccr, is not it prerequisite
to knowtng
its etiology [55,
pp. 74 761.

WC point to several key clemcnts of the argument
that HIV causes AIDS. These include: quantitative
population
analyses associating HIV with AIDS at
particular times. places. and within particular population

groups:

the

continued

association

of

these

over long periods of time; the clinical
production
of information
on individual symptoms,
progression,
and pathogencsis:
clinical diagnoses to
produce AIDS ‘cases’; laboratory
technologies.
cspecially molecular and biochemical assays for detecting the presence or absence of HIV in individuals;
laboratory
research on pathogencsis
in Ctro:
and
combinations
of the above to study transmission
patterns and rates of transmission of HIV. According
to the NAS committee, this combination
of findings
satisfactorily
confirms the theory that HIV causes
AIDS.
We add another element that has played a critical
role in AIDS research: political. medical. and public
health efforts to stop transmission
and to treat infected persons. Epidemiology
is a scientific practice
tied to practical action. Prevention and control are
two applied arms of this discipline. Epidemiologists
are currently
preparing
protocols
for vaccination
trials (even before potential vaccines are available
because of the inordinate amount of work it takes to
coordinate such trials) [Winkelstein interview 19921.
They are working jointly with public policy groups
and public health departments
to track risk populations and to educate all populations
[65]. Epidemiologists also continue to work with clinicians to
study the progression of the disease in patients. That
is. besides working in conjunction
with laboratory
variables
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sciences like retrovirology and immunology, epidemiology has an applied arm that requires interaction
with many different groups and practices far from the
laboratory. In the history of epidemiology, this interaction is posed perhaps more positively with post-war
enthusiasm by Morris,
Epidemiology
as a tried instrument of research-with
its
modern developments
in sampling and surveys, small-number statistics, the follow-up of cohorts, international
comparisons, field experiment,
and family study; and with its
extensions to problems of genetics as well as environment,
to physiological
norms as well as disease, the psychological
as well as the physical, morbidity
as well as mortalityepidemiology now o&m the possibility
of a new era of
collaboration
between public health workers and clinical
medicine. Such a collaboration
could be on equal terms,
each making their particular contribution to the joint solving
of problems.
Epidemiology,
moreover, is rich with suggestions for clinical and laboratory
study, and it offers many
possibilities for testing hypotheses emerging from these [61,
p. 399; emphasis added].
These
porate

interactions

with

methodological

other

practices

problems.

demiologists

are

linking

non-equivalent

terms

produced

For
data

also

incor-

example,

epi-

expressed

in

by different

practices

such as case studies, quantitative
analyses,
and
laboratory
experiments.
One can ask sociological
and philosophical
questions about how epidemiologists construct
link between such non-equivalent
forms of data. How do these researchers
choose
what counts
as acceptable
evidence?
How do
they select and mesh together different forms of
argument, different units and levels of analysis? How
do they decide which technologies to use, which not
to use? How do they decide what is disease, as new
molecular technologies
allow them to define novel
‘diseases?’
Invoking

and constructing

histories of epidemiology

as

evidence

We argue then that the conclusion that HIV causes
AIDS is a product of multiple and interactive practices constructed through the history of the study of
infectious and chronic diseases. To focus our discussion of how these interstitial (inter-world) incongruities have been handled in the construction
and
verification of disease causation, we will analyze the
different uses and interpretations
of Koch’s postulates made by epidemiologists
and by Duesberg. One
of Duesberg’s major arguments
is that laboratory
research in retrovirology
has been unable to specify
the means by which HIV causes AIDS [66]. While
retrovirologists
have demonstrated
pathogenesis
in
cell cultures, Duesberg did not accept it as adequate
verification that HIV causes AIDS because an intact
immune system is nonexistent
in laboratory models
[67]. The ability to reproduce AIDS (as exhibited in
humans) in an animal model would be an acceptable
verification. In making this argument, Duesberg invokes Koch’s postulates for relating causative agents
to disease.
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An example:
lates. We present

historical

revisions

of Koch’s

postu-

the Henle-Koch
postulates as our
example of an epidemiological
principle under construction and contestation.
During the late nineteenth
century, Jakob Henle, a physician in Zurich, proposed some principles
for analyzing
the role of
‘Microscopic forms’ in disease causation. Based on
these principles, Henle’s student Robert Koch, proposed three independent criteria to be satified before
an agent could be causally related to a disease. The
three postulates, known as the Henle-Koch
or more
commonly
as the Koch postulates,
became “our
classical point of reference in relating causative
agents to disease” [57, p. 2501. While AIDS researchers used the postulates to support HIV as the
causal agent of AIDS, Duesberg argued exactly the
opposite case.
Koch’s postulates
state that to prove that an
infectious
agent is the cause of an illness, it is
necessary to establish that: (1) The parasite is present
in every case of the disease under appropriate circumstances. (2) The parasite should occur in no other
disease as a fortuitious and non-pathogenic
parasite.
(3) The agent must be isolated from those infected
subjects, cultivated in vitro (in pure culture), and
induce the disease when introduced
into healthy
subjects.
According to Duesberg, the scientific data demonstrated that HIV did not satisfy this postulate. First,
he argued that there was little evidence of HIV in
most patients with AIDS and claimed that only 40%
of the patients in San Francisco
and 7% of the
patients in New York had been confirmed to be HIV
positive [30, p. 7561. Most of Duesberg’s criticisms
were related to the last postulate. Koch’s third criterion called for the induction of the disease in a
suitable host upon infection with the hypothesized
agent. Duesberg argued that the infection of chimpanzees with the virus did not cause AIDS-like
symptoms, despite the successful induction of HIV
antibodies. Second, he claimed that the evidence of
accidental infections of HIV in health-care workers
was inconclusive, because most of these workers had
not developed AIDS and the purported
examples
remained unconfirmed.
Finally, he contested the evidence of transfusion-related
AIDS cases. Citing the
possible presence of other toxins in screened blood
(due to inadequate screening techniques) and the lack
of controlled studies, Duesberg rejected the data on
blood transfusions
as “presumptive”
[30, p. 7571.
In response, HIV-AIDS
researchers
argued that
Duesberg was asking for an unrealistic application of
the Henle-Koch
postulates. They contend that histories of epidemiology and disease causation demonstrate that Koch’s postulates are historical objects
that have been modified, interpreted, and used differently in different historical periods (and perhaps also
by different practitioners
in diverse geographical
locations). The following is a brief acount of changes
in the use and interpretation
of Koch’s postulates in
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the 1900s. It is an example of changes over time in the
rules of verification in epidemiology.
Even Koch himself recognized that his postulates
were fulfilled by a few ‘classical’ bacteria (e.g. those
causing anthrax. tuberculosis, erysipelas. tetanus. and
many animal diseases). but not by others (e.g. those
causing typhoid fever. diphtheria,
leprosy, relapsing
fever. and Asiatic cholera) [24, 571. In addition. Koch
did not understand that healthy persons could carry
bacteria. a fact that would create situations where his
third postulate would not apply [68]. This perhaps
explains why, according to Evans. “Koch emphasized
that not all the criteria were necessary for proof and
that just the first two were sufficient” [57. p. 2501.
With the discovery of diseases associated
with
viruses in the 1900s. Koch’s postulates were rc-negotiated. Thomas Rivers introduced
revnisions to the
original Koch’s postulates, including: (a) More than
one agent might be needed to product a given disease;
(b) Asymptomatic
carriers existed; and (c) Antibody
to the disease should appear during the course of the
illness. thus adding a dimension of immunological
proof. Rivers’ revised “Koch’s postulates”
also included a statistical dimension: (I) The viral agent is
associated with the illness with a certain statistical
regularity: (2) One can isolate the agent, cultivjate it
under appropriate
circumstances.
and reproduce the
illness with a certain regularity (in controlled trials);
and (3) Even if the illness does not occur expcrimentally, the appearance of antibodies gives evidence for
viral activity.
In the 1950s. the introduction
of electron microscopy inspired another renegotiation
of Koch’s
postulates by providing evidence that many viruses
were sometimes found to co-occur in sick as well as
in healthy people. In 1957 Robert Huebncr “indicated that the presence of many viruses -even in
normal peoplcPmade
the identification
of the prcsence of virus of low order in establishing causation
and one could derivsc spurious causative associations
if you based the conclusions
on this fact alone. He
recognized that some infections were due to multiple
viruses, and that sometimes viruses could produce
chronic disease. or carrier states or that viral rcactiva(ion occurred”
159, p. 2511. In writing his ‘bill ot
rights’ for prevalent viruses. Hucbner reorganized
Rivers’ postulates. To provide evidence that the virus
was responsible for the infectious syndrome. “it was
necessary to establish the reality of the viral agent and
describe its characteristics
and to possess. if not the
proof that it induces the syndrome, at least immunological proof of its action. But the better argument in
favor of causality was the production
of a specific
vaccine capable of protecting
people against the
disease (proven in controlled tests). [Huebner’s ‘bill’]
emphasized that the mere presence of the virus should
not be regarded solely as the basis for etiology and he
introduced
epidemiologic
principles by longitudinal
and cross-sectional
studies as an element of proof in
causation.
Huebner
also emphasized
that one

needed money in order to accomplish the establishment of proof and included this as a ninth criterion
for etiologic studies” [59. p. 2511.
Over the next IO years. researchers’ understandings
of the activities and etfects of infectious
agents
changed [57]. They came to believe that: the same
clinical syndrome could be produced by a variety of
different agents (bacteria. virus. or parasites. either
working together or scparatcly); the same agent could
cause different
syndromes
in different
locations:
different agents predominated
different clinical cases
depending
on epidemiological
circumstances
(age,
season, population
groups); the host response to a
given virus would vary from one setting to another;
tinally, “the agent alone was a necessary but not
sufhcient factor needed to cause most diseases. Cofactors and the susceptibility of the host were of key
importance
in the occurrence
of ditzid
Illness”
[SY. p. 2511.
In addition. in a number of cases such as Burkitt‘s
lymphoma
which is thought be caused by the Epstein -Barr virus. the causal agent could not be found
either through clinical analysis or via sophisticated
laboratory
technologies.
The cases were later followed by the establishment
of an immunologic proof
of causation (which is specifically not accepted by
Duesberg). where the discrete presence and abscncc
of antibodies
at different times were considered
to
indicate the causal agent. Evans uses the example of
the EpstcinBarr
virus to argue that Koch’s postules
and other such criteria of proof should change with
changing technologies.
It 15 ;I particular irony that Dr [Werner He&], who IS the
grandson
of Jakob Henle. established
the [immunologcal
proof of the] causative relationshIp
of EBV to infectious
m~~nonu&osi~ uithout fulfilling ;I single one of the postulate5 act up hq his grandfather
and by Robert Koch. T/ris
wu.<‘\ 10 cvt,phct.w
that IW t?tu.~i c,hunge our c~ritrvict ~.ith our
tdrtd~,y~~
159. pp 752 153: emphasis added].

The lY7Os presented a new challenge to the application of Koch’s postulates in disease causation in the
form of kuru. a disease defined in New Guinea, and
CrcutzfeldPJakob
disease, a pre-senile dementia. D.
Carleton Gajdusek proposed that they were caused
by Icntiviruses. or slow viruses. that have long incubation periods before the disease symptoms actually
appear
[69]. These diseases presented
particular
difficulties to verification of causation “because of
their long incubation
periods.
their relation
to
chronic ncurologic
disease, and most importantly
from the standpoint
of the Henle-Koch
postulates,
the fact that the agents could not be isolated in tissue
culture in the laboratory”
[59, p. 2521. Furthermore,
these unique agents did not produce an immune
response and were highly resistant to a great variety
of physical and chemical agents. In 1974 Richard
Johnson and Clarence Gibbs proposed a new set of
criteria for establishing causation to deal with these
novel viruses. The guidelines were: (I) In at least two
independent
laboratories,
the agent must either be
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consistently shown to be transmitted
in animals, or
the virus must be identified in cell cultures using
techniques for showing high specificity. (2) The agent
should be serially transmissible
in experimental animals with fitered material. (3) The virus is not found
everywhere, that is, that similar results should not be
obtained from normal tissues. Unfortunately,
even if
research could be carried out, these criteria are very
difficult to fulfil [56, 58, 591.
In the 1960s and 1970s research on certain viruses
as possible
causes of cancer
produced
similar
difficulties and led to calls for a new set of criteria for
verifying causation. These viruses, called retroviruses,
also apparently had long incubation periods before
the onset of the disease. “But proof of causation was
difficult because they are common and ubiquitous
viruses, probably require co-factors,
and there are
difficulties in reproduction
of the cancer in animals.
In addition, human volunteer studies are not possible. There is also the probability that the cancer may
have different causes in different geographic areas or
under different epidemiologic
settings” [59, p. 2521.
In 1976 and 1978 Evans summarized and unified
the changes introduced in the previous guidelines for
attributing causation. He called his new guidelines “a
unified concept of disease causation,” in part because
he included causation
of chronic diseases in his
unified
guidelines

concept

[70].

The

for attributing

main

features

disease causation

of

these

were:

(1) The prevalence of the disease should be higher in those
exposed than in those not exposed, (2) that exposure to the
putative cause should be present more commonly in those
with the disease than in those without the disease, (3) that
the incidence should be higher in persons who are so
exposed than in those not exposed as shown in prospective
studies, (4) that exposure to the suspected factor should
precede the disease, (5) that there should be a measurable
biologic spectrum of host responses, (6) that experimental
reproduction
of the disease should be demonstrated,
(7) that
elimination
of the putative cause should decrease the incidence of the disease, and (8) that prevention or modification
of the host response
should decrease or eliminate the
expression of the disease [59, p. 2541.

Evans added a qualifier to his guidelines: “just as
the Henle-Koch
postulates cannot be regarded with
any finality, so too, these concepts should be taken
only as guidelines, subject to our changing knowledge
of technology and causation” [59, p. 2541. He went on
to argue that the original Henle-Koch postulates had
many limitations, and he instead prescribed a multifactorial

approach

to disease

causation.

Fulfillment of the postulates is certainly reasonable grounds
for accepting a causal role of the putative agent but lack of
fulfillment
of the postulate
should not exclude such a
relationship.
Most infectious agents are a necessary but
not sufficient cause of disease; indeed many viral infections
are inapparent.
Causation in both infectious and non-infectious disease involves a complex interplay of agents, environmental,
and host factors. The latter include the host’s
immunologic
status, genetic background,
socioeconomic
level, hygienic practices, behavioral patterns, age at the time
of exposure and the presence of co-existing disease. Different qualitative and quantitative
mixes of the agent, environ-
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ment, and host may result in the same clinical pathological
diseases under different circumstances
[59, p. 2541.

Evans’ 1978 article ends with a list of possible
sources of and paths via which new infectious diseases could develop. He warned readers that “we may
be faced in the future with a variety of new and
unrecognized infectious disease whose etiology must
be established.
Proof of this relationship
must be
based on common sense, good guidelines of causation
appropriate
to existing technology and a keen sense
of the biologic basis of di.sease” [59, p. 2561. Little did
he know that just 5 years after this statement’s
original publication
in 1976, patients with ‘AIDS’
would begin to appear in doctors’ offices in the
United States.
(Re)writing

histories

of epidemiological

practice

The point of our review of this history of epidemiology is that, when Duesberg appeals to Koch’s
postulates as they were strictly written or even as
Koch interpreted them in his time, he is appealing to
an object, a set of rules, non-existent
in current
epidemiological
practice. As interpreted and used by
epidemiologists
practicing in the 1980s and 1990s
Koch’s postulates support the verification of HIV as
the cause of AIDS. For example, epidemiologist
Evans refutes Duesberg’s use of the exact terms of
Koch’s original postulates by invoking the historical
redefinitions of Koch’s postulates in epidemiological
practice. “Duesberg says that HIV does not fulfil the
Henle-Koch
postulates.
It is important to review
these classical criteria in historical
perspective”
[24, p. 1071. Evans goes on to recount the history of
changes in the Henle-Koch
postulates. He especially
notes the specific biological, clinical, environmental
and pharmacological
historical ‘discoveries’ that researchers argue led to the periodic revisions of the
postulates that relate to the current AIDS situations.
Analyzing the evolution of the Henle-Koch
postulates “from the standpoint
of an epidemiologist”
[24, p. 1091 and considering changing technology and
new knowledge, Evans reiterates his “unified concept
for causation.” Applying his framework to the HIV
question, he recognized that the data on HIV could
not absolutely satisfy all the criteria, but declared
such a strict adherence to principle unnecessary when
the “available evidence overwhelmingly
supports the
concept that HIV plays a critical and necessary role
in the pathogenesis
of AIDS” [24, p. 1121. Finally,
Evans is quite clear that “any guidelines of causation
[including his own] must change as new technology
and new concepts of pathogenesis develop” [24, 1091.
Thus, in response to Duesberg’s criticisms of their
conclusions,
epidemiologists
invoked their history of
epidemiology,

including

Koch’s postulates.

the

Duesberg

history

epidemiologists’

invocation

his own history

of epidemiology.

1992 colloquium

presented

of

then responded

changes

in

in turn to

of history by constructing

Indeed, in a May
to the University of Cali-
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forma, Berkeley, statistics department,
Duesberg was
explicit about his intent to deconstruct
and reconstruct the history of epidemiology
to demonstrate
what he views as shortcomings
in the arguments
presented by HIV-AIDS researchers. “So how could
science go so wrong? Since science has become in fact
the only religion that all of us believe in, now WC
believe in the infallibility and unbiasedness of science
and here is an example-here
are examples that this
did happen before. Even in this century there are
numerous examples where science has gone wrong”
]7ll.
Rather

thun

epidemiologicul
accumuluted

argue
rules

within
jtir

information

c~pidemiologists’
wrlfication,

to deconstruct

history

Due&erg
their

histor!,

a/
has

of

He refused
to accept the epidemiologists’
history not of only
Koch’s postulates, but also of infectious diseases. He
has supplemented
his experience with retroviruses
with knowledge about the processes. activities. and
consequences
of viruses in disease causation gained
from perusing the bookshelves of the Public Health
library at the University of California. Berkeley. In a
1991 letter to Science, Duesberg presented a version
of his history
of disease research.
focusing
on
examples of failures due to proceeding
with the
assumption
that germs are the cause of diseases.
qidemiology

und construct

his own sersion.

Other examples demonstrate
that the ever-popular
germ
theory has at times ‘remained a candidate’ far too long, until
tinally disproved at great cost to the affected people. In the
United States tens of thousands
died unnecessarily
in the
1920s because pellagra was considered infectious by the U.S.
Public Health Service. until Joseph Goldberger proved it to
be a noninfectious
vitamin B deficiency. Indeed, the disease
was said to be transmitted
by ‘poor hygiene’ among corn
farmers in the South-the
primary risk group for pellagra.
In Japan. at least 10,000 suffered in the 1960s and 1970s
from a drug-induced
neuropathy.
including blindness. that
had been misdiagnosed
as a viral disease for more than IO
years [72].

In the May 1992 statistics colloquium,
Duesberg
added more items to his list of epidemiological
failures. For example, he argued that the slow (lenti-)
virus which Gajdusek proposed as the cause of ‘kuru’
disease in New Guinea has never been found and that
the disease has since disappeared.
Duesberg contended that cannibalism,
the suggested means of
transmission of the disease, has since been considered
to be a falsification.
He further suggested that the
disease was a genetically based neurological disorder
and not an infectious disease. Using his biting wit,
Duesberg stated that “the Nobel prize still exists, but
everything else is not there.” Another example on
Duesberg’s list was Burkitt’s lymphoma,
said to be
caused by the Epstein-Barr
virus. According to Duesberg, “the virus has since been found in every African
in the country, was said to be a slow virus, now it’s
due to chromosomal
transmutation
plus a tumor, it’s
not infectious.”
A third example from his long list
was cervical cancer. “In the 1970s [cervical cancer]
was said to be due to herpes virus, in the 1980s [it was]

due to papilloma virus. But 70-80X of the women
carry the herpes virus or the papilloma virus, [yet]
only 13,000 per year in this country develop cervical
cancer. If you look at the 13,000, 70% have the virus
and 30% don’t. So you have to look for better causes
for that and also it’s not infectious” [71].
Our examination
of the history of epidemiology
demonstrates
how scientists in current controversies
construct and employ histories of medicine, technology, and science to support their arguments
or to
deconstruct opponent’s arguments. This is more than
a debating
strategy.
Constructing
history is one
means by which scientists reconstruct rules for verifying facts and findings; that is, constructing
history is
part of the self-vindication
process. (This act is not at
all limited to the participants in this controversy.
We
all do this, as exemplified by this text and discussed
by recent works on the writing of history [73].)
Multipk

fLlct0r.s.

multiple

practices

A second point of our telling the history of the
redefinitions of Koch’s postulates is to demonstrate
epidemiologists’
inclusion in every revision of a wider
range of ‘multiple factors’ in making any conclusion
regarding disease causation. Duesberg primarily selects historical cases where the germ theory has failed
in the search for disease causation. While he might be
correct in assuming that rctrovirologists
like Gallo
believe(d) that HIV alone could cause AIDS, contemporary epidemiologists
tend to believe in multifactorial disease models and therefore their acceptance of
HIV as a cause of AIDS is based within an understanding of a “web of causes.” “The major premise
of the multifactorial
model is
that a given disease
may have a number of causes or antecedents.
a
combination
of which may be needed to produce the
disorder” [55, p. 511.
Another
aspect of epidemiology’s
multifactorial
approach, or what Evans calls the “complex interplay
of agents, environmental.
and host factors.” is the
issue of HIV’s actions in different historical, geographical, and socio-cultural situations. For example.
Winkelstein argues that HIV acts differently in different socio-geographical
populations
[74].
Diseases
behave
ditlerently
in different
populations.
[Duesberg] doesn’t seem to understand
this. They behave
differently in different circumstances.
That’s what epidemiology is all about. How do diseases behave in populations. -and what factors influence them‘?,
D&berg
lasksl. for examnle. whv is AIDS different in Africa? Whv
hoes-it affect males and-females in Africa and largely males
in the United States? He says that doesn’t make sense. It
makes eminent sense. [Dliseases behave that way. If you
introduce a sexually transmitted
disease into a highly sexually active population
like homosexual
men in San Francisco. you’ll get a huge epidemic. If you introduce a sexually
transmitted disease into Africa where there very little homosexual activity but a huge amount of heterosexual
mixing,
where there are other diseases that cause ulceration and so
forth and facilitate infection, you’ll get a different disease.
The disease will behave differently.
The characteristic
of
diseases is that they don’t behave the same in different
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populations.
That’s what we are all about, epidemiologists,
studying why disease is this way in this population
and
that way in that population.
Same disease, but behaving in
a totally different way because of all these factors that
influence how diseases [behave]. That’s why it’s a science,
that’s why it’s a big study [Winkelstein interview].

Winkelstein
also presents the issue of migration
and social movement as another example of epidemiology’s concern with multiple condition involved in
disease causation [75].
Duesberg comes to the conclusion [that HIV is an old virus
because] its prevalence
[hasn’t changed]
in the last 5
years.
There simply isn’t any evidence that it’s an old
virus, The evidence is entirely in the opposite direction: it’s
a new virus, at least in our population.
It may have been an
old virus in some other population.
It may, for example,
have been present in rural African populations
at a very low
level for eons. And then when in the past 25 years the
populations,
the villages were moved to the cities. the village
cultures, the village society, the village ways of doing things
changed. People mixed. And so you get a whole new set of
diseases. We know that happened
in Europe when the
industrial
revolution
came. It changed the whole,,
way
people lived. So the diseases changed, because diseases are
dynamic. That’s what epidemiologists
study, the dynamics.
And those dynamics are affected by the cultures and the way
people live and what they work at, whether they work in
mines or whether they work in fields, farms, and so forth.
All of those things interact to produce the distributions
of
disease [Winkelstein interview].
Changes

and redefinitions

Perhaps more telling is a methodological
point.
Epidemiologists
emphasize the importance of changing criteria to respond to the development
of new
technologies
and concepts. For example, Evans argues that “all our concepts of causation are limited
by the technology available to prove them and [by]
our understanding
of the pathogenesis
and epidemiology of disease at the time of the investigation”
[59,
p. 2501. Change and the inclusion of new phenomena,
information,
instruments,
research
designs,
and
materials are standard operating procedure. In other
words, change in technologies and substantive information is standard procedure in the history of epidemiology. Duesberg views this reliance on the latest
available technology negatively. He claims that new
technologies
are used to define new ‘diseases’ with
new causal agents, neither of which would exist
except by way of the new technologies
[39]. Evans
views this reliance on changing technologies as part
of the advance of science and knowledge.
Hacking notes that the self-vindicating character of
styles of reasoning helps us to understand the “quasistability of science” [7]. Instead, our example of
epidemiological
practices emphasizes change as epidemiologists confront new diseases [76] and employ
new technologies.
We describe the construction
of
new practices and verification rules to maintain the
epidemiological
style as a self-authenticating
system.
Koch’s postulates are still called Koch’s postulates
despite the fact that the practices, technologies,
and
elements involved in their application, definition, and
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interpretation
have changed frequently during the
last century.
The historical redefinitions
of Koch’s postulates
parallel the historical redefinitions
of epidemiology
appearing
in biomedical journals in 1930s 1940s
1950s 1960s and the 1970s. Epidemiologists
are
continually recrafting their craft as they engage new
technologies,
new disciplines of study, new diseases,
new microbes, new population
groups, new public
policy agencies and politicized actors, etc. [77].
Mosaics

The ‘mosaic’ aspect of the epidemiological
style of
practice noted earlier in this paper is our fourth point.
There are two parts to this issue. First, as we have
noted, no one element or piece of information
can
adequately define the problem or the etiology. Only
the composite view presents the viewer with a discernible picture or pattern. However, for Duesberg,
each piece of information supporting the case against
HIV should precisely fit with other pieces; otherwise
researchers are building a house of cards. In contrast,
epidemiologists
and retrovirologists
in AIDS research
vindicate their conclusions
through the association
and accumulation

qf ambiguous

and incomplete

data.

Analogies and examples, both historical and contemporary, are used to bridge gaps of information
unavailable due to issues of ethics, privacy, economics,
and organization.
For example, Winkelstein
states
that Duesberg uses epidemiological
statistics incorrectly because he lacks the background
knowledge
with which to interpret the data. Statistics are not to
be taken literally; they are subject to interpretation.
Now, when he says that there’s only..
120,000 cases of
AIDS in Africa, he says that’s not very much. Well, if you
knew anything about the medical services in Africa, you
would know that whatever number they give you is meaningless. Because they can’t, there’s no way of counting.
Because there [are] no systems for accurate recording. Even
in our country, where the recording is very good, and where
we have all kinds of checks-for
example we check death
certificates against reports and then make estimates of the
under reportings-we
think that probably in this country
the underestimation
is probably
in the neighborhood
of
20%. So there are probably 20% more cases than are getting
reported. And that’s going to vary. In some places it’s going
to be 40% and an in some places it’s going to be 2% and
so forth [Winkelstein interview].

The second ‘mosaic’ aspect explicit in the above
definitions of epidemiology and in histories of AIDS
epidemiology is that AIDS researchers associate and
accumulate
procedural)

information
from

many

and technologies
different

lines

(material and
of

work

to

construct and vindicate their conclusions about disease etiology. AIDS researchers rely on the expertises
of retrovirology,
immunology,
and cell biology to
define the disease-causing
agents and activities of
HIV as they operate in human organisms. They rely
on the expertise of medical practices to make reliable
dignoses of symptoms and illnesses. They rely on
sociology and anthropology
to define relevant
risk

1030

JOAN H. FLJIMURAand DANNY Y. CHOIJ

population groups and their cultural and behavioral
practices.
In other words, they weave u ~)eh c?f
practices as well as u web q,f causes.
Indeed, a process of selectmg and combining different information and technologies in AIDS epidemiology gave epidemiologists
reason to propose in 1983
that AIDS was caused by an infectious agent-that
is, before retrovirologists
introduced
HIV as the
causal agent. Oppenheimer
argues that between 1981
and 1983, epidemiological
studies of AIDS concluded
that AIDS was caused by multiple ‘lifestyle’ factors
that predisposed patients to immune dysfunction and
infections. These ‘lifestyle’ factors included homosexual sexual practices (e.g. many partners, anal contact)
and use of recreational
drugs (e.g. amyl nitrites or
‘poppers’). Oppenheimer
notes that epidemiological
practices were criticized for reproducing
negative
cultural views of homosexuals
and IV drug users in
their definition
of the disease (e.g. Clay Related
Immunodeficiency
or GRID was the original name
given to the disorder) and the procedures
for its
surveillance.
“In the face of a fatal disorder
of
unknown origin and indefinite proportions,
epidemiology offered a set of procedures (for example, case
definition, verification, and count) that swiftly generated results and then authenticated
them. giving the
public a sense of definite progress” [55a. p. 521. However, Oppenheimer
also notes that epidemiologists
and the CDC rejected the lifestyle hypothesis
and
concluded that an infectious agent was the necessary
cause of AIDS in 1983, also on the basis of epidemiological studies [78]. Further, although epidemiologists accepted the 1984 designation by retrovirologists
of HIV as the infectious agent, epidemiologists
have
maintained a multifactorial
approach to the disease.
The possible role of cofactors testifies to the terrible complexity of HIV infection and justifies the reluctance
of
epidemiologists
to reduce AIDS and related conditions to an
agent-host
phenomenon.
Epidemiological
researchers
have
consistently held up the possibility of nonviral factors to the
‘bench’ scientists, Since 1981 they have rooted biological or
clinical events in the matrices of human behavior and social
experience. In one study of the role of cofactors
in HIV
infection, the authors put the epidemiologists’
position quite
well. Citing the viral etiology common to all patients with
AIDS, they stressed the multiple determinants
probably
responsible
for HIV infection
and disease progression.
including cultural differences, the presence of other endemic
illnesses, and host and viral genetic factors. Their position
reaffirms the multifactorial
model as central to an understanding of HIV infection and to its control [55. p. 681.
According
framework
benefit,

to

Oppenheimer,

has already
efforts

benefited,

to contain

and

this

multifactorial

and will continue
control

the spread

ologists offered the possibility
of primary prevention.
a
traditional
epidemiological
response
to infectious
and
chronic disease. Epidemiologists.
in effect. established
the
basis for an effective public health campaign and
helped
make AIDS a concern of policymakers
and the public [55a.
p. 761.

However,
other writers are more critical than
Oppenheimer
about the quality of information
provided on AIDS. For example. several writers criticize
the anthropological
and sociological
information
about African AIDS and HIV infection cases and
statistics generated by Western studies, Packard and
Epstein
question
anthropologist
and physician
Daniel Hrdy’s view (and also expressed by Winkelstein above) about the relationship
between African
migration patterns, loss of “traditional
restraints,”
greater sexual promiscuity,
and HIV transmission
[79]. They argue that Hrdy’s “image of the ‘detribalized’ African, the bane of colonial urban authorities.
was a central image in earlier discussions
of black
susceptibility to TB and syphilis. This image, which
was fairly well excised from social science discussions
in the 1970s was being resurrected
to explain the
frequency of heterosexual
transmission
of HIV and
Africans in the 1980s.” This view, they argue. focuses
attention on sexual promiscuity
and migration patterns and “deflects attention from other co-factors
that may be as important for the heterosexual transmission of AIDS in Africa as frequency of sexual
contacts,”
such as background
infections by other
microbes and malnutrition
[79, p. 3571.
Treichler similarly argues that statistics on African
AIDS and HIV infection must be understood
within
the complex, heteroglossic
situations
of their production and consumption
[I]. She cites flaws in blood
testing and other diagnostic procedures
in African
‘AIDS’ cases that are then translated
into flawed
statistics. She points to cultural practices taken out of
the local cultural context and turned into rumors and
fantasies “fueled by historically entrenched myths of
the exotic” [80]. These numbers then take on lives of
their own as they are deployed in local and global
political discourses and agendas.
In the meantime, whether or not categories are
nonequivalent,
whether or not numbers are exact
references, HIV-AIDS researchers are weaving connections between them to vindicate the theory that
HIV causes AIDS. In the process. they are defining
the disease.
Defining the disease

to
of

while everyone
waits
for elusive cures and
vaccines. Further, how these technologies and information are selected and associated to construct explanations and justifications for hypotheses is also open
to scrutiny.

AIDS

[B]y defining HIV infection as a multifactorial
phenomenon,
with both behavioral and microbial determinants,
epidemi-

Diagnosis, definition, and classification of disease
are intricately
interwoven
in medicine.
FagotLargeault [56] tells us that contemporary
epidemiology faces problems
similar to those faced by
researchers who studied the causes of death in the
nineteenth century. That is, epidemiology was and is
limited by the quality of the diagnoses
made by
physicians. In contrast, officially problematic diagnosis has not been considered to be a major problem by
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AIDS epidemiologists
in the First World, because
physicians are using the formal CDC definition of
AIDS to diagnose AIDS cases [81].
According
to Duesberg,
however,
diagnosis is
problematic.
He argues that illnesses are currently
diagnosed according to the definition of AIDS as
HIV seroposivity
and the clinical manifestation
of
one of twenty-five conventional
diseases, including
tuberculosis, Kaposi’s sarcoma, Pneumocystis carinii
pneumonia, etc. (The CDC currently lists 25 illnesses
as symptoms of AIDS.) Duesberg’s argument is that,
given this definition, only incidents of the disease in
HIV-positive patients are identified as cases of AIDS,
that HIV-negative
cases are not classified as AIDS,
and that the circular definition eliminates any possibility of finding the ‘real’ cause of AIDS.
The definition
of AIDS, that’s all there is to it. It’s a
combination
of one or several of twenty-five old diseases in
the presence of antibody to virus. Example: Tuberculosis
with HIV is AIDS, without it is tuberculosis. Dementia with
HIV is AIDS: without [HIV], you’re just stupid. It sounds
funny, but that is the definition of AIDS. That’s exactly
what it is. There’s no other definition of AIDS. It’s all
diseases in the presence of HIV. In its absence, they get their
own names [Duesberg, Berkeley Statistics Department
colloquium, May 19921.

However, the official Centers for Disease Control’s
AIDS defiinirion is more complex and problematic
than Duesberg indicates. As we have noted, the
CDC’s definition (until 1 January,
1993) did not
require a positive HIV test to qualify as a case of
AIDS. Moreover,
the official CDC definition has
been revised numerous times since its original nomenclature as Gay Related Immunodeficiency
[ 15, 55a].
For example, advocates
have long called for the
designation
of HIV infection as a disease, separate
from ‘full blown’ AIDS. The National Academy of
Sciences committee concluded that “HIV infection
itself should be considered a disease..
[I]t is now
clear that AIDS
is end-stage
HIV infection”
[55b, p. 781. However, while the CDC does not designate HIV-infection
as a disease, they do track HIVinfected people.
In 1991 the CDC proposed another change in the
definition of AIDS to reflect another disease marker,
low CD4 cell count (that is, a CD4 count below 200
cells per mm3 of blood, which is about 80% below the
population mean) [82]. However, the Social Security
Administration
objected to this planned redefinition,
because it would have had to bear part of the costs
incurred by the increases in AIDS cases under the
new definition. (Note here that we had two arms of
the federal bureaucracy fighting over how to define
the same object.) But the CDC did not give up. In
Fall 1992, they successfully reintroduced
their proposed revision to include HIV-infected
people with
CD4 count below 200 in the definitions of AIDS
which took effect on 1 January 1993.
Meanwhile, other groups lobbied for other revisions in the definition. For example, women health
activists called for the inclusion of other illnesses (e.g.
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aggressive cervical cancer, pelvic inflammatory
disease, and yeast infections) suffered by women infected
with HIV in the list of AIDS-symptomatic
diseases.
The CDC agreed in October 1992 to add invasive
cancer of the cervix to its new definition which took
effect on 1 January 1993. Patients, doctors, and AIDS
activists also succeeded in pressuring
the CDC to
include pulmonary
tuberculosis
and two or more
episodes of bacterial pneumonia to the new definition
of AIDS.
These are just a few examples of the different
parties fighting to participate in defining the disease.
With the inclusion of these new disease categories in
the definition of AIDS, tens of thousands new AIDS
cases were predicted to be added to the official AIDS
count [83].
While Duesberg
raises an important
question
about whether
diagnosis
simply mirrors
CDC’s
official definition, his simplification
of the issues of
definition obscure the value of his question. Moreover, Duesberg’s view of the AIDS diagnosis masks
the consideration
given to the patient’s immune system in both official definitions and local diagnoses.
AIDS epidemiologists
such as Winkelstein argue that
Duesberg’s criticisms ignore the ‘real’ disease, that is,
a deficient immune system which in turn causes other
diseases to thrive.
[A disease] can be caused by the same agent and have
different outcomes..
[Duesberg] says the fact that we have
all these different diseases doesn’t make sense. Well, we
really only have one disease. We have an underlying immune
deficiency, and that’s what the disease is, immune deficiency.
These other diseases are
consequences
of immune deficiency. If you don’t have any immunity, you can get a lot
of different diseases [Winkelstein interview].
Nevertheless, Duesberg’s critique points our attention to the fact that the definition of the disease itself
is a much debated product of negotiations
among
many parties, concerns, and factors. According to
Duesberg, virologists and epidemiologists
have constructed a self-fulfilling definition.
In contrast,
we
argue that the definition of AIDS at any moment is
the outcome of negotiations
among virologists, immunologists,
cell counts, HIV, the economics
of
medical care, patient activist groups, the CDC, the
Social Security Administration,
the Department
of
Health and Human Services, the World Health Organization (WHO), epidemiology and its history, and
so on. AIDS diagnoses are similarly multi-dimensional and therefore
fraught with the difficulties
presented by the indivisibility of diagnosis. definition,
and classification of AIDS cases.
Conseyuences
In the end, it is the consequences
of different
positions on this HIV-AIDS controversy that matter.
The official definition of AIDS and the theory that
HIV causes AIDS are currently being used to design
public health policy prevention measures, treatment
and prevention (vaccination) research and protocols,
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and in evidential testimony in judicial decisions (e.g.
in assault trials). Duesberg argues that the outcomes
of these measures will be harmful, because HIV does
not cause AIDS. For example, he claims that AZT is
killing people rather than curing them. He also argues
that funds should be allocated not to research on
AZT and other HIV-killing
drugs but instead to
explorations
of other means for controlling the disease. More dangerous to the ears of AIDS researchers
is his claim that AIDS is not an infectious disease. In
their view. this statement undermines all the prevention and control measures currently underway and is
tantamount
to telling people to cause harm to themselves--that
is. that Duesberg is telling people that
they will not contract AIDS from practicing unsafe
sex or from sharing dirty needles.
CONCLUSION

The hypothesis that HIV causes AIDS is accepted
as fact by most AIDS researchers,
physicians,
patients.
public health organizations,
and governments involved in AIDS research, prevention.
and
treatment [84]. Peter Duesberg dissents from this view
and has attempted
to enroll others, including epidemiotgicat data, retrovirotogical
data. cell biology
results, the news media. and researchers. in his dissent. We discuss how he selects, amasses. juxtaposes,
and sometimes
transforms
each set of ‘evidences’
from different worlds of practice. much to the dismay
of the practitioners
whose data he interprets in ways
they consider to be inappropriate.
Ducsberg here
assembles a postmodern
cottage or pastiche from a
plurality of discourses to argue his cast.
We use Duesberg’s criticisms and the responses to
his dissent to attempt to explore the politics and
practices of epidemiologicat
science. We call its politics and practices ‘a style of practice.’ Our styles of
practice are a modification
of Hacking’s styles of
scientific reasoning [7]. Styles of practice stress the
historically
located collective efforts of scientists.
technicians. administrators.
institutions.
and various
‘publics’ as they build and sustain ways of knowing.
We USC the term practice rather than reasoning to
emphasize that reasoning cannot be separated from
practice in our approach.
WC view knowtedgcs as situated and collectively
constructed.
As social scientists studying knowtedgc
construction
and verification. wc ask: \+hat are the
relevant situations. actors, actions. interactions.
and
outcomes.
Following this approach.
we have used
Duesberg‘s dissent to gain access to cpidemiotogicat
arguments and practices supporting
the thesis that
HIV causes AIDS. WC have examined his criticisms
answers to his criticisms
to
and epidemiologists
cxplorc and define some elements of an ‘cpidemiotogical’ style of practice that researchers have used in the
last ten years to ‘verify‘ the theory that HIV causes
AIDS. Our study of practices used in cpidemiotogy.
in contrast to the philosopher’s
focus on ways of

thinking or cognitive styles, has provided us with
some understanding
of the rules of verification used
by those who support the HIV causal agent theory.
It has also provided us with an example of scientists’
construction,
deconstruction,
and reconstruction
of
historical continuities
in their efforts to support or
criticize scientific theories.
The epidemiologicat
style of practice entails constructing a mosaic of information,
materials. technotogies, and abstractions produced by diverse worlds of
practice. Epidemiologicat
information comes in many
forms from many social worlds and from historical
studies of other diseases. This means that epidemiotogists rely on the expertise of these diverse contemporarv. and historical
worlds
of practice.
Since
information
is inseparable
from its means and situations of production.
the mosaics constructed
by
AIDS researchers might include incongruities, incompleteness. untranslatable
differences,
and errors in
information.
However, epidemiologists
argue that
these problems are unavoidable given the objects they
study. that is. diseases in populations.
Most important for the debate about whether HIV
causes AIDS are the recurrent revisions of rules for
eAtabtishing disease causation.
Epidemiologists
prcsent their current style of practice as the result of
ongoing efforts to construct rules for judging statcmcnts that work to overcome
or adjust for the
problems discussed above. using their various revisions of Koch’s postulates
as our examptc.
WC
demonstrate
that epidemiotoglsts
refer to histories of
these practices as they have changed over time and
through experiences with difIerent microbes and diseases to legitimize and tcxturizc their current practices. For epidemiologists.
this is a ‘natural’ updating
of the field as new problems occur and new technologies and materials arc introduced and taken up, FOI
our dissenter Ducsberg. this is an example of moving
the goal posts in the middle of the ball game. For US.
understanding
that these rules are historlcal objects
constructed
and changed
through
new situations
(ncv, diseases, new microbes. new cnvironmcnts.
new
technologies.
new concepts) tells us that this style of
.
sclentlhc
practice is a self-authenticating
system,
(rc)construclcd
in context.
Like other biomedical
(and to some extent all) sciences. opidcmiotogy
is D
comptcx set of practices that mediate the relationship
bctwccn ctmicat and lietd observation
and theor)
construction
and veritication. This set of practices.
and therefore this relationship
between observation
and theory. i\ diatectical’undctermined.
underdctermined and under continual (rc)constructlon.
Ncverthetess. it is a system for cstabtlshing
facts where
observations
and the rules for interpreting
observations are co-produced
to enable researchers
to
construct what Dewq called “warranted assertions”
[X5].
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