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Abstract 

This dissertation contains a analysis of 11 publications that appeared in scientific 

journals in the year 1967 and dealt with the potential for LSD to cause chromosome damage 

and/or birth defects. These publications were analyzed using the ideal speech 

communication situation, a theory developed by the German social philosopher, Jürgen 

Habermas. Within these texts, the existence and influence of distorted communication, as 

defined by Habermas, indicates when and where open, free communication broke down and 

influenced the course of scientific discussion. 

This dissertation’s analysis of the articles from 1967 shows that the publications 

contained communicative distortion, and the communicative distortion provides more than 

enough reason to doubt both the scientific validity of the reported LSD-chromosome 

damage and LSD-birth defects links and the reasoning behind the scientific consensus 

emerging at the end of 1967 that LSD did cause chromosome damage and birth defects. In 

terms of technical communication scholarship, this dissertation’s analysis demonstrates that 

Habermas’s theory of the ideal speech communication situation can be used as an analytical 

tool for rhetoric of science studies and contribute to the further development of the field. 
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Chapter 1: Introduction 

In 1967, an article titled “Chromosomal Damage in Human Leukocytes Induced by 

Lysergic Acid Diethylamide” (Cohen, Marinello, & Back, 1967) appeared in the journal 

Science. Its authors reported an in vitro study in which they determined LSD caused breakages 

in human leukocyte (white blood cell) chromosomes at twice the rate of cells that had not 

been exposed to LSD. Shortly thereafter, a similar study, “Chromosomal Abnormalities in 

Leukocytes from LSD-25 Users” (Irwin & Egozcue, 1967) appeared, in which the authors 

reported chromosome breakage in the leukocytes of LSD users. Later in 1967, studies 

appeared that reported birth defects in rodents resulting from exposure to LSD. News of 

these studies’ results entered the public consciousness through newspaper and magazine 

stories, and the news “created a sensation among LSD ‘users’” (Kato & Jarvik, 1969, p. 42). 

Articles trumpeting the news that LSD could cause chromosome damage and birth defects 

appeared in national magazines, 

• Saturday Evening Post, “The hidden evils of LSD”(Davidson, 1967);  

• McCall’s, “LSD: Danger to unborn babies” (Brecher, 1967); 

nationally prominent newspapers, 

• The New York Times  

o “LSD peril found in tests on rats” (Brody, 1967);  

o “Hallucinogenic drugs: I; Congenital defects to offspring added to peril to 

the mind and personality” (Rusk, 1967);  

• The Los Angeles Times 

o “Doctors caution users of drugs” (Alvarez, 1967);  

o “Harmful LSD, alcohol” (Dickerson, 1967);  

o “Dangerous cell reaction in use of LSD reported” (Nelson, 1967a);  

o “Harm to chromosome observed in LSD users” (Nelson, 1967b); 

and anti-drug films shown to high school students 
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• “LSD”: Trip or Trap! (Davis, 1967). 

The initial report of chromosome damage resulting from LSD exposure set off a 

four-year burst of scientific activity, and by 1971, 68 closely related clinical studies, news 

articles, and letters to journal editors were published in Science, The New England Journal of 

Medicine, and other medical and genetic research journals. In each of these 68 publications, 

the authors reported the results of experiments related to and discussed the possibility of 

links between LSD and chromosome damage, birth defects, cancer, or genetic mutations. In 

1971, four years after the Cohen, Marinello, and Back article appeared, a landmark meta-

analysis by Dishotsky, Loughman, Mogar, & Lipscomb (1971) appeared in the journal Science 

and largely settled the issue; the authors reviewed the published research on the subject, 

starting in 1967, when the initial reports of an LSD-chromosome damage link appeared, and 

finishing with the most-current articles from 1971, which concluded 

we believe that pure LSD ingested in moderate doses does not damage 
chromosome in vivo, does not cause detectable genetic damage, and is not a 
teratogen1 or a carcinogen in man. Within these bounds, therefore, we 
suggest that, other than during pregnancy, there is no present 
contraindication to the continued controlled experimental use of pure LSD. 
(p. 439) 

Three more experimental studies (Emerit, Roux, & Feingold, 1972; Dorrance, 

Beighlie, Yoshii, Jangier, Brodetsky, & Teplitz, 1974; Jarvik, Yen, Dahlberg, Fleiss, Jaffe, 

Kato, & Moralishvili, 1974) and one more meta-analysis (Cohen & Shiloh, 1977/1978) 

appeared after the Dishotsky et al. literature review was published, but the evidence was 

already in, and the debate over both LSD-chromosome damage and LSD-birth defects links  

effectively ended in 1971.  

In order to contribute to the expansion of technical communication research 

(particularly rhetoric of science studies) into political, social, and ethical concerns; expand the 

reach of rhetoric of science studies beyond isolated case studies; and to suggest a 

philosophically grounded approach for rhetoric of science scholarship, this dissertation 

                                                 
1 A teratogen is “an agent, such as a virus, a drug, or radiation, that can cause malformations in an embryo or 

fetus” (“teratogen”). 
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examines the rhetorical, political, and ethical issues surrounding the articulation of scientific 

information in this scientific controversy that unfolded between 1967 and 1971. Specifically, 

the analysis focuses on the idea of LSD as an agent of chromosome damage and birth 

defects, as represented in the scientific articles from 1967 that initiated and began to spread 

the controversy. 

In order to explain the reasons for using this forty-year-old series of scientific articles 

about the relatively narrow question of LSD’s potential physiological effects as a subject for 

investigation, it is appropriate to consider whether these articles simply show the scientific 

method at work, of whether something else was involved. It is true that, viewed broadly, the 

scientific method of inquiry worked as it was supposed to work: Scientists posed research 

questions, ran experiments to test their hypotheses, and disseminated their experimental 

results for other scientists’ examination, and over time, the scientific community arrived at a 

consensus about the validity of the proposed hypotheses. A more fine-grained analysis, 

however, reveals that the scientific investigations into whether LSD creates adverse 

physiological effects in its users and their offspring deviated greatly from this idealized 

vision. The published reports contain evidence that the various experiments’ premises, 

conduct, and representation were biased toward finding problems with LSD, and had these 

factors been taken into account at the earliest stages of research into LSD’s physiological 

effects, communication about LSD’s effects would have been significantly different in both 

the scientific and general public spheres. In terms of communication between scientists, the 

debate probably would have taken far less than four years to play out. In terms of 

communication within the general public sphere, the initial, alarming false positive reports of 

LSD-chromosome damage and LSD-birth defects links probably would not have been the 

subject of sensational reports in the mass media or disseminated as part of anti-drug efforts.  

For instance, the following dialogue is taken from an anti-LSD educational film from 

the late 1960s/early 1970s (exact date unknown), in which a high school teacher and her 

students are engaged in discussion about the potential chromosomal and teratogenic effects 

of LSD— 

Girl (to teacher): But Mrs. Andrade, isn’t it true that everybody’s being 
uptight about those freaky chromosomes? Isn’t it true that most scientists 
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don’t agree on chromosome breakage? Besides, does it matter as long as I 
don’t drop any acid while I’m pregnant? 

(class laughs) 

Girl: If LSD won’t kill my chromosomes, the pollution in the air and water 
will, so what’s the difference? 

Teacher: The difference is, we’re talking about two different things. We 
know that if we don’t take LSD, we won’t damage your chromosomes. All 
scientists know that it’s too soon to know exactly what the damage will be, 
especially to your children and your children’s children. (LSD Educational 
Video Part 1, 0:00–0:40) 

Furthermore, if the flawed information about the potential of LSD-chromosome 

damage and LSD-birth defects links had not been spread so widely and vigorously in the 

public sphere, it is likely that the debunked ideas about LSD causing chromosome damage in 

its users and birth defects in those users’ offspring would have been forgotten or treated as 

interesting historical curiosities by now. Instead, this incorrect information still persists in the 

popular imagination, some 40 years after the false positive results first entered the public 

consciousness.  

The following two examples of online message board posts demonstrate the 

incorrect information’s persistence. The first post appeared in 2005, on the Cannabis Culture 

Magazine Forum, where members discuss topics related to drugs: 

Remember, LSD can screw up chromosomes which can in turn cause cancers 
and birth defects. Whether or not it actually happens is a crap shoot. (mtbr, 
2005)  

The second post comes from 2008 and appeared on the Yahoo! Answers forum, an 

online knowledge-sharing community where members can post questions for other 

members to answer: 

Undecided Question 
Chromosomal damage-from drug use.? 

My best friend and fiance [sic]. For 30 years he drank heavy, and did acid, 
cocaine, and smoked joints. … The main question here is will the drug and 
alcohol use have caused chromosomal damage? He is a real nice guy. He is 



Texas Tech University, E. Jonathan Arnett, August 2008 

 5 

great. I am just worried about having kids with him for this reason. Any 
thoughts? 

Answers (2) 

Answerer 1 

I would be concerned about LSD and chromosome damage. Although, from 
what I have read, it is more dangerous when it is the mother that was the 
drug abuser. Women's eggs are present from the beginning. Sperm are made 
and discarded frequently. 
… 

Source(s): 
Health care provider 

Answerer 2 

Drinking, drugs and smoking all can cause permanent, chromosomal damage 
and you may deliver a child who might have long-term health problems. 
(Yahoo! Answers, April 2008) 

It is particularly noteworthy that the first respondent, who self-identified as a health 

care provider, thought a link existed between LSD and chromosome damage, even though 

the debate over this link was settled in the negative a full 37 years before the first respondent 

posted an answer. 

In short, these three excerpts provide evidence that although the scientific method 

worked, and scientists eventually arrived at the consensus that no link exists between LSD 

and chromosome damage, birth defects, genetic mutations, or cancer, the early, flawed 

findings that suggested these links existed had much more influence on popular perceptions 

than the later, scientifically correct findings. Thus, what appears to be the inerrant and 

triumphant progress of science actually was a highly flawed series of arguments that was 

influenced by social and political factors extraneous to pure science. And, because these 

early, flawed findings resonated more with the popular imagination than the later, 

scientifically correct findings, they have persisted and been much more widely accepted than 

the later findings. 

Among those extraneous factors are the social and political turmoil that was taking 

place in the United States in 1967, at the time the initial reports of LSD-chromosome 
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damage and LSD-birth defects links appeared. For example, 1967 saw Edward W. Brooke 

(R-Mass), the first African-American elected to the United States Senate by popular vote, 

assume office, but on the same day, the segregationist Lester Maddox was sworn in as 

Governor of Georgia. The increasingly unpopular Vietnam War dragged onward, and 11,153 

United States military personnel died in Southeast Asia that year. During an anti-war protest, 

“The March on the Pentagon,” 50,000 protesters swarmed Washington DC. Race riots 

broke out across the United States, occurring in Boston, Tampa, Cincinnati, Buffalo, 

Newark, Memphis, Detroit, and Milwaukee, as well as in many smaller cities. In an act of 

guerrilla theater, Abbie Hoffman and his compatriots showered the New York Stock 

Exchange trading floor with dollar bills. In San Francisco, the “Human Be-In” attracted an 

estimated 20,000 hippies to Golden Gate Park. 

Clearly, 1967 was an interesting time to be in America, and part of the interesting 

time was the increasing popularity of recreational drugs among American youth. In spite of 

the popular image of the 1960s as a time of great social liberalism—hippies living an 

uninhibited life of sex, drugs, and rock ‘n’ roll—the hippies, with “the flowing hair, the 

bizarre costumes, the aversion to soap, the special lingo, and the disdain for the ways of their 

elders” (J.R.E., 1967, p. 1341), were often viewed with wonder and a good measure of 

disdain, as kind of carnival sideshow that distracted potentially wholesome young people 

from mainstream American life. The September 1967 issue of The Atlantic contained a 

relatively sympathetic article in which the author described the hippies living in Haight-

Ashbury in San Francisco, the nexus of American hippie life. 

It was easy to see that the young women who were hippies were draped, not 
dressed; that they, too, were dirty from toe to head; that they looked unwell, 
pale, sallow, hair hung down in strings unwashed. Or they wore jeans, men's 
T-shirts over brassieres. When shoes were shoes the laces were missing or 
trailing, gowns were sacks, and sacks were gowns. … Girls who might have 
been in fashion were panhandling. “Sorry, I've got to go panhandle,” I heard 
a hippie lady say, which was not only against the law but against the 
American creed, which holds that work is virtue, no matter what work you 
do. Hippie girls gave flowers to strangers, and they encouraged their dirty 
young men to avoid the war in Vietnam. 

… 
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Once the visual scene was ignored, almost the first point of interest about 
the hippies was that they were middle-class American children to the bone. 
To citizens inclined to alarm this was the thing most maddening, that these 
were not Negroes disaffected by color or immigrants by strangeness but boys 
and girls with white skins from the right side of the economy in all-American 
cities and towns from Honolulu to Baltimore. After regular educations, if 
only they'd want them, they could commute to fine jobs from the suburbs, 
and own nice houses with bathrooms, where they could shave and wash up. 
(Harris, 1967, p. 63) 

And along with the hippies came LSD: 

The principle distinction between the hippies and every other endeavor in 
utopian community was LSD… Among the hippies of San Francisco, LSD 
precipitated suicide and other forms of self-destructive or antisocial behavior. 
For some hippies it produced little or nothing, and was a disappointment. 
For many, it precipitated gorgeous hallucinations, a wide variety of sensual 
perceptions never before available to the user, and breathtaking panoramic 
visions of human and social perfection accompanied by profound insights 
into the user's own past.  

… 

Technically it was nonaddictive, but it conspicuously induced in the user—
the younger he was, the more so—a strong desire for another “trip”: the 
pleasures of life under LSD exceeded the realities of sober perception. More 
far-reaching than liquor, quicker for insights than college or psychiatry, the 
pure and instant magic of LSD appeared for an interesting moment to 
capture the mind of the hippies. Everybody loved a panacea. (Harris, p. 63) 

This combination of social rebellion and LSD use led many social and governmental 

leaders of the era, often popularly referred to as “The Establishment,” to express strong 

anti-drug views because of perceived threats to the social status quo, which eventually led to 

a standard national interpretation of LSD being dangerous (Cornwell & Linders, 2002). For 

example, on July 15, 1965, Congress passed the Drug Abuse Control Amendments of 1965, 

a federal law making LSD illegal, and in 1967, C. W. Sandiman, a New Jersey state senator 

and chair of the state’s narcotic study commission, stated LSD was “the greatest threat 

facing the country today…more dangerous than the Vietnam war” (McGlothlin, 1967, p. 

101). In the early 1970s, governmental anti-drug efforts culminated in President Richard 

Nixon declaring the still-ongoing “War on Drugs.” At a June 17, 1971, press conference, 

Nixon stated drug abuse was “public enemy number one in the United States” and shortly 
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thereafter created the Special Action Office for Drug Abuse Prevention, one of several 

agencies which were later combined to form today’s Drug Enforcement Administration 

(“Thirty Years,” 2000).  

One of the particular effects of the War on Drugs is the “governmentally sanctioned 

and legally enforced climate of fear” (Smith & Seymour, 1985, p. 302) that has, since the late 

1960’s, virtually shut down clinical research about the effects of LSD and other psychoactive 

drugs in humans (Bunce, 1979) , even though it is possible that these drugs may have 

medically and psychologically useful applications. For example, in 2007, the world’s first 

clinical study in 35 years regarding LSD’s effects in humans submitted for review in 

Switzerland; the purpose of this study is to “investigate LSD-assisted psychotherapy in 12 

subjects suffering from anxiety associated with advanced-stage cancer and other life-

threatening illnesses” (“LSD and Psilocybin Research,” 2007).  

Another psychoactive drug with potential therapeutic uses is psilocybin, the 

psychoactive chemical in “magic mushrooms,” which may be an effective treatment for 

cluster headaches,; cluster headaches are a type of severe, recurring headache that sufferers 

have described as “a red hot poker being slowly driven through a single eye socket, lasting 

anywhere from 10 to 90 minutes” (Wortley, Wold, & Sandeweiss, 2000). Efforts currently 

are underway to obtain approval for clinical studies on the effectiveness of psilocybin on 

treating cluster headaches, but approval has not arrived (“LSD and Psilocybin Research,” 

2007). 

Yet another banned psychoactive drug with potential therapeutic use is MDMA 

(better known as Ecstasy), which the US government categorizes as a Schedule I drug—

possessing a high potential for abuse and no currently accepted medical use in treatment in 

the United States (Drug Enforcement Agency, 2008a). MDMA was first made illegal in the 

United States in 1985, and it was defined as a Schedule I substance on March 23, 1988 

(Department of Justice, 1988). Only in 2004, after years of outright prohibition, did the FDA 

give clearance to a study that investigates the usefulness of MDMA as a psychotherapeutic 

adjunct for Post-Traumatic Stress Disorder (MAPS FDA and IRB approved MDMA/PTSD 

protocol, 2007). At the time of writing, this study is currently underway.  
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In the light of these potential medical and psychiatric uses for psychoactive drugs, it 

is ironic to note that in spite of the evidence that LSD does not harm human chromosomes, 

cause birth defects in humans, lead to genetic mutations, or cause cancer, LSD remains listed 

on the United State government’s as a Schedule I drug, and no studies involving LSD in 

humans have ever received FDA approval. It is therefore important to examine the 

discourse about LSD in the scientific sphere to determine whether outside pressures may 

have influenced communication in the 1967 studies that examined the potential links 

between LSD, chromosome damage, and birth defects and helped shape American popular 

opinion regarding LSD. 

The remainder of this chapter provides an overview of the texts to be analyzed, the 

theoretical framework to be used in the analysis, the contributions of this analysis to 

technical communication as a field, and previews of each chapter’s contents. 

Texts to be Analyzed and Theoretical Framework 
Scientific texts from 1967 that initiated the controversy surrounding LSD as an agent 

of chromosome damage and birth defects will be examined using the communication 

theories of the German social philosopher, Jürgen Habermas. Within these texts, the 

existence and influence of distorted communication, as defined by Habermas, will indicate 

when and where open, free communication broke down and influenced the course of 

scientific discussion. 

Texts to be Examined 
The texts to be examined in this dissertation are part of a series of closely related 

publications that began in 1967 and ended in 1971, and they are a good choice for analysis 

on many counts. First, these publications compose a discrete, nearly linear set of 

argumentative discussions within the scientific community; the first article that reported a 

link between LSD exposure and chromosome damage appeared in 1967, and the literature 

review that surveyed the entire course of studies that arose from the original article and 

concluded LSD does not cause chromosome damage, birth defects, cancer, or genetic 

mutations appeared in 1971. Second, the information contained within these scientific 

articles—and particularly the information that was reported in the mass media—caused a 
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great deal of concern among LSD users at the time of their publication and was widely 

reported in anti-drug messages. Third, medical research regarding psychoactive drugs is still 

strongly affected by the US government’s official anti-drug stance, known as the “War on 

Drugs.” Hence, because of the socially and politically significant nature of drug-related 

research, this series of studies offers a useful opportunity to examine real-world questions of 

how outside factors impact the course of scientific research and communication.  

Theoretical Framework 
This dissertation employs the communicative theories of Jürgen Habermas, the 

German critical theorist and social philosopher. The operational principles of how 

Habermas’s theory of the ideal speech communication situation functions will be discussed 

in greater detail in Chapter 2, but in order to understand the theory, it first necessary to 

discuss the components which compose the ideal speech communication situation. 

Ideal Speech Communication Situation 

Habermas’s ideal speech communication situation is strongly analogous to how 

scientific discourse is supposed to work; i.e., an unconstrained dialectic interchange among 

members of an intellectual community, oriented toward finding truth. In Habermas’s terms, 

the ideal speech communication situation depends on communicative action that is free 

from strategic action and takes place in the public sphere, which is part of the lifeworld. In 

the paragraphs below, I define each of these terms and briefly explain how they function in 

this dissertation’s analysis. 

Communicative Action 

Communicative action can be thought of as the instantiation of critical discourse 

within the public sphere. Dayton (2002) describes it as “communication aimed at coming to 

an understanding with others, the primordial form of human communication from which all 

other forms are derived” (p. 365). In order to qualify as communicative action, though, 

Habermas provides four criteria— Comprehensibility, Truthfulness, Sincerity, and 

Legitimacy—that must be fulfilled.  
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I have reproduced, in rough form, Dayton’s (2002) chart for applying Habermas’s 

four principles of communicative action: 

 

Norms of 
Practical 

Communication Comprehensibility Truth Sincerity Legitimacy 

Corresponding 
questions 

“What’s this 
mean?” 

“Is this true?” “Can we trust?” “Is this justified?” 

Evidence of 
systematically 

distorted 
communication 

Public exclusion 
by jargon 

Information 
withheld; 

responsibility 
obscured; need 
misrepresented 

Rhetorical 
reassurances; 

expression of false 
concern; hiding 

motives 

Unresponsiveness; 
assertion of 

rationalizations; 
professional 
dominance 

Suggestions for 
preventing 
distortions 

Minimizing jargon; 
creating public 

review 
committees 

Utilizing 
independent/critical 
third-party expertise 

Organizing 
counteradvocates; 

 checking with 
contacts, networks 

Making decisions 
participatory; 
checking with 

affected persons 

(Dayton, p. 368). 

Strategic Action 

According to the ideal communicative action scenario as described by Habermas, 

communications should be valid; that is, it should be comprehensible to the target audience, 

factually true, presented sincerely, and conducted in accordance with agreed-upon rules of 

communication (Habermas, 1979). Strategic action, however, is a situation in which 

communication is not necessarily based on validity principles and violates the guidelines 

described in Dayton’s (2002) chart. Strategic action is communication oriented toward 

achieving goals, in which a rhetor treats the audience as “an opponent whose decision I seek 

to influence indirectly by means of punishments and rewards” (Habermas, 2001, p. 13). 

Hence, an important part of my investigation will be to determine whether strategic 

action was present in the scientific journal articles and popular media articles that discussed 

LSD’s potential for causing chromosome damage. 

Public Sphere 
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The public sphere is an aspect of the lifeworld—in postmodern terms, a “space”—

that is defined by its potential for containing and fostering the free exchange of critical 

discourse among its members.  

Habermas’ original concept of the public sphere was based on European 

coffeehouse society of the 18th Century when a middle class emerged and its members, who 

were “reading...local newspapers and participat[ing] in various literary clubs, salons, and 

associations” (Baynes, 1994, p. 321), began to meet in London’s coffeehouses, Paris’s salons, 

and Germany’s Tischgesellschaften to discuss modern political, philosophical, and scientific 

developments (Hauser, 1999), such as the bourgeoisie’s democratic political rights in regard 

to the absolute monarchs who ruled Europe. 

According to Habermas, the apex of the public sphere was near the time of its 

inception, as since this time, people have tended to abandon face-to-face deliberative 

communications in favor of a culture of passive consumption, mainly in the form of mass 

media. He has since qualified his initial characterization as overly simplistic and recognized 

that the exclusion of women and other marginalized groups led to an “overly stylized” 

(Hauser, p. 48) concept of the public sphere, but his general thesis about the public sphere’s 

gradual decline remains. However, the public sphere is not necessarily in decline; for 

example, Baynes argues that basing the public sphere in face-to-face interaction is an 

outmoded concept: 

the public sphere must be broadly conceived as a vast array of institutions in 
which a wide variety of practical discourses overlap. It ranges from the more 
or less informal movements and associations in civil society where solidarities 
are formed, through the various institutions of the public mass media, to the 
more formal institutions of parliamentary debate and legal argumentation (p. 
322). 

It is also possible that more than one public sphere exists. Briefly, Habermas’ 

concept of a single public sphere is indeed at once too broad (on a theoretical level, it 

includes everyone) and too narrow (on a practical level, it excludes marginalized groups); it 

doesn’t recognize the plurality of interconnected public spheres; it tends to value bourgeois 

values over marginal values; it’s too dialectically oriented to take into account local 

exigencies; and the ultimate goal, dialectically generated universal consensus, is simply 
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unattainable (Hauser, p. 46-55). To counter these objections, Hauser suggests defining the 

public sphere rhetorically, as “a discursive space in which individuals and groups associate to 

discuss matters of mutual interest and, where possible, to reach a common judgment about 

them” (p. 61). As such, I will approach the scientific sphere of communication, in which 

scientists discuss information and ideas with other scientists, as another manifestation of a 

public sphere that is analyzable from a Habermasian perspective. 

A central factor that I must take into account while analyzing the presentation of 

scientific information is the degree to which influences from non-scientific sources impacted 

the presentations. Allen (1999) suggests that Habermas’ discourse theory provides a greater 

chance for disempowered groups to present their ideas in public forums (p. 403), and quotes 

Habermas to this effect: “The mass media must be kept free from the pressure of political 

and other functional elites; they must be capable of raising and maintaining the discursive 

level of public opinion-critical audiences.” In the end, Allen states that discourse theory 

considers promoting deliberation a higher goal than protecting established standards. As 

such, this dissertation identifies instances in which the scientific articles’ authors promoted 

established social standards instead of truly promoting deliberation on whether LSD caused 

chromosome damage or birth defects, or the authors discouraged debate by presenting the 

controversy as proven fact, failing to “present propositions about events and 

subjects…[that]…encouraged [the readers] to engage in a discourse…by questioning the 

validity of their claims and by communicating counter-propositions” (Craig, 1993, p. 67). 

Lifeworld 

The lifeworld can be defined as the socio-cultural milieu in which all communication 

occurs. Habermas describes it as 

a network of communicative actions that branch out through social space 
and historical time, and these live off sources of cultural traditions and 
legitimate orders no less than they depend on the identities of socialized 
individuals. Thus the lifeworld is not a large organization to which members 
belong, it is not an association or a union in which individuals band together, 
nor is it a collectivity made up of members. Socialized individuals could not 
maintain themselves as subjects at all if they did not find support in the 
relationships of reciprocal recognition articulated in cultural traditions and 
stabilized in legitimate orders—and vice versa. The everyday communicative 
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practice in which the lifeworld is centered issues equiprimordially from the 
interplay of cultural reproduction, social integration, and socialization. 
Culture, society, and personality mutually presuppose each other. (1996, p. 
80, italics in original) 

According to this definition, it is possible to define the institution of science as both 

part of the American lifeworld and a specialized lifeworld in and of itself. In terms of 

America, science is a source of cultural traditions and influenced by cultural traditions, a 

legitimating order and legitimated by society, a socializing body of knowledge and a body of 

knowledge that adapts to society. The same applies to science as a specialized lifeworld, for 

science also contains its own culture, order, knowledge, and adaptive mechanisms. 

Therefore, both American society and science are valid subjects for analysis according to the 

ideal speech communication situation. In addition, since the general American lifeworld and 

the specialized lifeworld of science are at once intertwined yet separate, this dissertation 

fulfills Ross’ (1994) suggestions that technical communicators function as “boundary 

spanners between and among divergent worldviews” (p. 442). 

Applying Habermas in the Lifeworld 

Since communication takes place in the lifeworld, among people with divergent 

worldviews, Habermas’s ideal speech communication situation must also account for 

contextual factors, for negotiating truth claims in a real-world context is not a series of 

simple yes-or-no choices that occur in a vacuum. Quite the contrary, in fact; argumentation 

is and must be grounded in a fully realized lifeworld that is characterized by real people who 

are in real situations and engaged in “networks of communicative action” (Habermas, 1996, 

p. 324) in order to keep a connection between “discursive processes of reaching 

understanding” and “the bases of communicative action” (p. 322). We can therefore 

understand how a person could be misled into thinking “‘the ideal communication 

community’ has the status of an ideal rooted in the universal presuppositions of 

argumentation and able to be approximately realized” (p. 322; italics in original). However, 

rather than posit an ideal situation that cannot exist, Habermas firmly roots communicative 

action in a context and hence, destroys the pie-in-the- sky misconception of the ideal 

communication situation as a concrete goal state. 
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Perception of the ideal speech communication situation as a goal state often leads to 

confusion, for clearly, the ideal state is unattainable. Rather, it is normative, which means it is 

a non-binding idealization that is “expected and desired by communicants even if it does not 

occur” (Blyler, 1994, p. 127). As Habermas phrases it, “Norms of action and values form the 

relatively invariant background against which interpretive events take place in sequences of 

speech acts, nonverbal actions, and gestures” (2001, p. 144; italics added). 

Some common norms of actions and values, or “strong idealizations” (Dayton, 

2002), in ideal argumentative exchanges that do not often take place in real discussions are  

• all participants use language in the same way;  

• participants air all relevant arguments;  

• the better argument is the only force involved in the discussion;  

• the only motivation behind the discussion is participants’ common concern of 

finding the better argument;  

• every potential participant has the ability to engage in the discussion; and  

• every participant enjoys complete and total freedom of expression (p. 363).  

These hard realities of context pose many difficulties for an ideal communicative 

exchange, for it is highly unlikely that discourse participants will entirely disregard their own 

personal interests, even when attempting to engage in entirely rational exchanges (Mouffe, 

1999, p. 748). For example, Habermas has been criticized for neglecting such contextual 

realities as participants’ intelligence, competence, cultural milieu, economic status, and 

political power. However, Habermas discounts these objections by claiming his theory 

already accounts for these types of imbalance: “Should one party make use of privileged 

access to weapons, wealth, or standing, in order to wring agreement from another party 

through the prospect of sanctions or rewards, no one involved will be in doubt that the 

presuppositions of argumentation are no longer satisfied” (Habermas, 1982, p. 272-3, as 

cited in Gross, 2006, p. 101).  
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In addition, Habermas effectively states that due to omnipresent contextual factors, a 

perfect instantiation of the ideal communication situation cannot exist, but it can be 

approximated as long as people are willing to enter into discussions with an open mind: 

Reaching mutual understanding through discourse indeed guarantees that 
issues, reasons, and information are handled reasonably, but such 
understanding still depends on contexts characterized by a capacity for 
learning, both at the cultural and the personal level. In this respect, dogmatic 
worldviews and rigid patterns of socialization can block a discursive mode of 
sociation. (1996, p. 324-5) 

In practical terms, then, analyses that employ the ideal speech communication 

situation require data from actual speech-act performances. All participants in an ideal 

speech communication situation must be able to initiate speech acts, allow their speech acts 

to show subjectivity, be free to use any speech act, and have equal power over the exchange 

(Gross, 2006). At the same time, however, Gross demonstrates, in an analysis of peer 

reviews on biology articles submitted for publication, that deviations from the ideal speech 

communication situation’s normative state—particularly limits on the number of 

interchanges—do not irreparably damage the full exchange. Instead, the normative state’s 

function is actually “to illuminate the degree of imperfection” (Blaug, 1997, p. 108, italics in 

original) and provide an example by which to analyze how well the exchange functioned. 

As such, Habermas’ theory of communicative action is useful “as a practical 

framework for analyzing public decision-making discourse” (p. 363), but not as an explicit 

guide—it doesn’t matter if a particular example of communication doesn’t measure up to a 

set of given conditions or exactly follow the rules. Instead, the ideal speech communication 

situation is “a reconstruction of the criteria that make [possible]…the rationally motivated 

agreement that must be the foundation of knowledge” (Gross, 2006, p. 101), and the criteria 

that outline the normative state provide a strong theoretical background for practical 

analysis. 

As such, I use Habermas’ ideal speech communication situation in my dissertation to 

identify and analyze deviations from the ideal speech communication situation’s normative 

state in scientific journal articles regarding the possibility of LSD causing chromosome 

damage and/or birth defects. 
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Contributions to the Field 
My analysis uses Habermas’s theory of the ideal communication situation to examine 

scientific texts from 1967—research reports, news articles, and letters to the editor—in 

which scientists communicated with one another about the potential for LSD to cause 

chromosome damage and/or birth defects. In doing so, I intend to contribute to the rhetoric 

of science literature in three ways. I intend to  

• contribute to a growing effort in our field to connect studies of scientific discourse 

to political, social, and ethical concerns; 

• examine a variety of documents to counter the tendency of researchers in the 

rhetoric of science to be overly dependent on isolated case studies; and  

• suggest Habermas’s ideal speech communication situation as a philosophically 

grounded approach for other rhetoric of science scholars. 

Political, Social, and Ethical Concerns  
In terms of political and social concerns, this project takes what can be characterized 

as “everyday” technical communication scholarship’s orientation toward political and social 

change and redirects this orientation toward rhetoric of science studies. This focus is new 

because rhetoric of science studies are, as the name might imply, most often studies of 

rhetorical choices/maneuvers in a given communicative context; however, the most 

common communicative context for technical communication scholarship is academic and 

workplace issues, which raises two problems in rhetoric of science studies.  

The first problem is that the pool of rhetoric of science studies is limited in size and 

scope. Technical communication research in rhetoric of science continues to expand—

examples include a fairly steady trickle of articles, the Summer 2005 special issue of Technical 

Communication Quarterly, the January 2004 special issue of Written Communication, and the 

occasional book—but a glance at the contents of any issue of Intercom or Technical 

Communication reveals a focus on aiding workplace practitioners, and the typical contents of 

TCQ, the Journal of Business and Technical Communication, and the Journal of Technical Writing and 

Communication display a focus on academic and corporate arenas. This dissertation’s focus on 
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inter-scientist communication expands the reach of technical communication from this 

somewhat narrow focus to a large, and previously under-served, area of technical discourse. 

The second problem with existing rhetoric of science studies is that the existing pool 

of studies have not sufficiently addressed the ways in which social and political forces impact 

the ways in which scientists communicate about their work. This lack is doubly unfortunate, 

for communicating their findings is a major part of any scientist’s job, and as Carolyn Rude 

points out in “The Report for Decision Making” (1995) and “Toward an Expanded Concept 

of Rhetorical Delivery: Reports in Public Policy Debates” (2004), technical communication 

functions both as a primary force in decision-making contexts and as a tool for promoting 

social and political change; “[t]he publication is not an end in itself but a means to an end of 

change in policy and behavior” (2004, p. 272). Therefore, it is contingent that rhetoric of 

science scholars attend to the ways in which social and political factors impact the 

representation of scientific information because doing so will enable technical 

communication, as a discipline, to gain understanding of the ways in which scientific 

information feeds back into the social-political loop and is used in everyday decision-making 

and creating socio-political change. 

In terms of ethical concerns, I intend to examine and emphasize ethics as they apply 

to the communication of scientific information. This focus is significant because as a further 

consequence of scientific information’s role in the public sphere(s) as a tool for social and 

political change, the ethical dimensions of how scientific information is presented becomes a 

major consideration of technical communication scholarship. 

Habermas’s theory of the ideal speech communication situation will allow me to 

approach ethics from a different angle than taken by most previous technical 

communication scholars, who have either treated scholarship in the rhetoric of science and 

in the ethics of technical communication as separate areas or approached ethics in the 

rhetoric of science from a detached, Utilitarian standpoint.  

The split between studies in the rhetoric of science and studies in technical 

communication ethics is somewhat peculiar, for ethics is a significant aspect of technical 

communication research in general, technical communication studies encompasses rhetoric 
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of science studies, and scholars are well aware of the great consequences technical 

communication possesses in its role as an agent of change. For example, TCQ has published 

special issues on ethically-related subjects, including 

• technical communication and civic engagement (Dubinsky & Carpenter, 2004); 

•  public policy (Rude, 2000); 

• cultural studies (Scott & Longo, 2006); and  

• ethics (Dragga, 2001).  

In addition, the technical communication literature is also replete with exhortations 

urging technical communication scholars and workplace practitioners to  

• resist technological determinism (Feenberg, 1999); 

• advocate end users’ values and desires (Johnson, 1998); 

• recognize the rhetorical significance of technical communication products “in [their] 

audiences’ needs, attitudes, and knowledge” (Lay, Wahlstrom, Rude, Selfe, & Selzer, 

2000, p. vi); 

• articulate information and meaning rather than passively transmit data (Slack, Miller, 

& Doak, 1993); 

• acknowledge, analyze, and address historical, political, and situational exigencies 

(Johnson-Sheehan, 2002; Penrose & Katz, 2004; Gurak, 2000; Heifferon, 2005);  

• create ethical documents (Casmir, 1997; Dombrowski, 2000); and 

• use ethical visual representations (Dragga & Voss, 2001, 2003).  

In general, all these various concerns can all be lumped together under a general 

heading of ethics, for each one deals, in some way, with questions of what is right for a 

technical communicator to do in a given situation. However, with the notable exception of 

Dubinsky & Carpenter’s special issue of TCQ (which included one article regarding medical 

rhetoric, the closest it approached rhetoric of science), the academic and corporate spheres 



Texas Tech University, E. Jonathan Arnett, August 2008 

 20 

are where technical communication scholars have located their discussions of ethical 

methods, responsibilities, roles, and duties. 

When ethics have been discussed in rhetoric of science case studies, the question of 

active ethics—what should have been done in the examined situation—is generally left 

unaddressed outside of blatant examples of misconduct, such as Isaac Newton’s self-

interested manipulation of the Royal Society’s investigation into who invented the calculus 

(Gross, 2006). Instead, the approach toward general communicative ethics in rhetoric of 

science studies seems to be Utilitarian, where praise or blame is subordinated to the criterion 

of rhetorical success; in terms of classical rhetoric, this approach can be termed Sophistic, in 

the pejorative sense. Examples of this approach include Reeves’ (1997) discussion of the 

ways in which fame and money influenced a researcher’s claim of discovering the HIV virus; 

Prelli’s (1997) analysis of primate researcher’s public claim of, and the ensuing public debate 

about, teaching a gorilla to use American Sign Language; and McCarthy & Gerring’s (1994) 

article about difficulties in revising the American Psychological Association’s Diagnostic and 

Statistical Manual.  

In summary, the studies of ethics in the rhetoric of science share a flat commonality: 

the general consensus among technical communication scholars and rhetoricians of science 

is that “(t)extual studies have demonstrated to everybody’s satisfaction that scientists…have 

constructed skillful rhetorical appeals in negotiating acceptance of their interpretations and 

theories among their peers and the larger world” (Graves, 2005, p. 1). Again, the main focus 

of ethical analysis is on authorial ethos, even though authorial ethics are not restricted to 

decisions about what to write. Ethical concerns actually span the entire knowledge 

production process, from designing studies to obtaining/granting funds to disseminating 

results. 

The two areas of technical communication scholarship in which ethics and the 

rhetoric of science have been studied together are medical rhetoric and community 

advocacy. In terms of medical rhetoric, technical communicators/rhetoric of science 

scholars are frequently urged to act as agents for social change, such as in Koerber’s (2006) 

discussion of rhetorical agency in breastfeeding and Bowdon’s (2004) discussion of technical 

communicator as an HIV-prevention advocate. In terms of community advocacy, other 



Texas Tech University, E. Jonathan Arnett, August 2008 

 21 

technical communication scholars have used Habermas’s theories to analyze various 

situations where empowering members of the public is a goal. Dayton (2002), in an study of 

two environmental impact statements, suggested that EIS writers “need to shift from a 

rhetoric driven by advocacy to one driven by inquiry” (p. 401) in order to make the EIS a 

legitimate genre that empowers decision-making on a local level. Ross (1994) argued that 

adhering to the principles of Habermas’s ideal speech communication situation “could result 

in more inclusive and collaborative ethical argumentation prior to policy setting, especially in 

controversies complicated by alternative worldviews” (p. 437), which is closely related to the 

situation in 1967, where hippies and The Establishment clashed in the court of public 

opinion. Blyler (1994) used Habermas’s theory of the ideal speech communication situation 

to discuss community empowerment in “a situation where scientific and technical forces are 

arrayed against citizenry over concerns having considerable public import” (p. 128), and 

reached the pessimistic conclusion that, “although…empowerment may exist as a 

communicative ideal, in fact scientific and technological forces so manage discourse that full 

participation by citizens—and thus, to use Habermas’ terms, emancipation and 

communicative action—are virtually precluded as possibilities” (p. 128). 

Blyler’s view is especially relevant to studies in the rhetoric of science because 

technical communicators have an ethical duty to foster a genuine dialogue; the technical and 

scientific communication products they create are used and will be used to make decisions in 

official capacities that impact people’s lives. As Rude (2004) states, “[t]echnical 

communication enters into the public sphere as a rhetorical act when the policy issues are 

technical” (p. 285). Thus, although Blyler (1994) claims “when science and technology are 

arrayed against the public, empowerment may be hard to effect indeed” (p. 142), it is still the 

technical communicator’s ethical duty to act as an advocate for the end user and promote a 

just, democratic society.  

Case Studies 

The second contribution I intend to make toward rhetoric of science studies is to 

examine a variety of documents to counter criticism of the rhetoric of science as being 

overly dependent on stand-alone case studies. This is a prominent point in Dilip Gaonkar’s 
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influential essay, “The Idea of Rhetoric in the Rhetoric of Science” (1997), in which he noted 

that rhetoric of science scholarship mostly consists of case studies and coarticulated 

rhetorics, which he titles, “the rhetoric of X” (p. 75). Eight years later, in 2005, Collier noted 

the same pattern: “In the quest for academic legitimacy, we keep piling up case studies” (p. 

298), a “boundless supply of case studies, the infinite combination of contexts for studying 

science and technology, and the enumerable rhetorics of X” (p. 295, italics in original).  

The central problem with case studies and “rhetorics of X” is that they are a self-

limiting approach, for they lack connection to each other. In typical rhetoric of science 

studies, the case study approach involves a focus on accounts of one scientific document 

written for other scientists or on science-themed works intended for popular consumption, 

in which the presentation of scientific information is discussed as self-contained vignettes in 

which the reader can find “a hesitant gesture toward generalization…that makes rhetoric 

simultaneously unavoidable and erasable” (Gaonkar, 41). Collier describes the consequences 

of this self-contained approach succinctly: “Although the case study may have helped 

[rhetoric of science studies] to achieve disciplinary legitimacy, the case study seems unable to 

offer unique conclusions about its object of study” (p. 296).  

Some researchers, such as Latour & Woolgar (1986), Baake (2003), and Graves (2005), have 

substituted ethnographic-type observations for the typical document analyses in their studies, 

which has increased their theoretical robustness. This approach is laudable for its expanding 

the boundaries of typical rhetoric of science studies, but since the study in this dissertation is 

a retrospective account based on archival research, ethnographic methods are not possible. 

Instead, this dissertation will break free of the typical, limited case study approach of 

studying only one author or document by addressing a scientific conversation as embodied 

in multiple, yet closely related, archival documents written by multiple authors. 

A Philosophically Unified Approach 

The third contribution I intend to make toward rhetoric of science studies is to 

provide a missing “synthetic moment” (Collier, 2005, p. 300) in which rhetoric of science 

scholars can agree on philosophically unified approach to use in various research projects. 
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Rhetoric of science studies need an approach of this sort because case studies and 

their associated “rhetoric of X” accounts tend to lack a unified philosophical or theoretical 

approach, as the label tends to suggest, and rhetoric of science studies are generally stand-

alone pieces. The common thread among these isolated case studies is the unsurprising 

conclusion that scientists employ rhetorical appeals, some more successful than others, when 

they communicate among their peers or across disciplinary boundaries (Graves, 2005). The 

methods of analysis vary widely, and as noted above, the analyses’ conclusions are at once 

unavoidable—This scientist used rhetorical appeals in his writings! I am shocked…shocked!—and 

erasable because the specific conclusions cannot be generalized to other case studies due to 

the lack of a consistent analytic approach. 

In place of these disparate approaches, each of which is derived from an 

individualized account of a single author’s rhetorical strategies in a given situation, I suggest 

Habermas’s ideal speech communication situation as a method for examining and comparing 

scientific documents because the ideal speech communication situation is useful for 

examining argumentative interchanges by multiple people, in multiple genres, and on 

multiple subjects, and Habermas’s criteria for the ideal speech communication situation are 

largely congruent with the ideals of scientific communication, which involves reaching a 

consensus about what constitutes a verifiable, reliable truth. As such, this dissertation will 

use Habermas’s ideal speech communication situation to examine a string of related 

publications in the scientific sphere in order to break free from the insular confines of 

“rhetoric of X” studies and suggest a philosophically grounded approach that other rhetoric 

of science scholars may use in their own investigations. 

Chapter Previews 
The contents of this dissertation’s chapters are as follows: 

Chapter 2: Literature Review of Habermas and Rhetoric of 
Science 
This chapter will address the criteria for Habermas’s ideal speech communication 

situation and explain how Habermas’s ideal speech communication situation relates to the 

norms and ideals that govern scientific discourse. 
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Chapter 3: Methods 
This chapter will address the types of documents I will analyze, explain the concept 

of communicative distortion, and forecast the location of communicative distortion in the 

articles I will analyze. 

Chapter 4: Results, Part I – Cohen, Marinello, & Back (1967) 
This chapter will include a detailed analysis of specific instances of communicative 

distortion in the article that first raised the possibility of a potential link between LSD and 

chromosome damage, by Cohen, Marinello, & Back (1967).  

Chapter 5: Results, Part II – Irwin & Egozcue (1967) 
This chapter will include a detailed analysis of specific instances of communicative 

distortion in the second article to address the putative LSD-chromosome damage link, by 

Irwin & Egozcue (1967). 

Chapter 6: Results, Part III – The LSD-Chromosome Damage 
Stream of Investigation 
This chapter will include an analysis of the five follow-up publications—three 

research reports, one letter to the editor, and one news piece—that appeared in medical and 

scientific journals from September–November 1967 and further investigated the possibility 

of an LSD-chromosome damage link. 

Chapter 7: Results, Part IV – The LSD-Birth Defects Stream of 
Investigation 
This chapter will contain an analysis of the eight publications—four research reports, 

one news piece, two letters to the editor, and one editorial—that appeared in medical and 

scientific publications from July–November 1967 and addressed the possibility of a link 

between LSD and birth defects. Some crossover exists between the publications analyzed in 

Chapters 6 and 7, due to multiple topics of discussion within individual publications and 

cross-referencing between streams of investigation. 
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Chapter 8: Conclusions 
This chapter will conclude the dissertation, offering a recap of my major findings and 

their significance for the field. 
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Chapter 2: Literature Review of Habermas and 

Rhetoric of Science 

 

The purpose of this chapter is to discuss the functionally necessary conditions for 

Habermas’s ideal speech communication situation and to define distorted communication. 

After summarizing how these philosophical concepts are addressed in Habermas’ works, I 

draw on relevant works from the rhetoric of science to suggest how such concepts relate to 

the norms and ideals that govern scientific discourse. 

Communicative Action 
Habermas’s theory of the ideal speech communication situation posits that any 

exchange of information should be free, open, and unconstrained by outside considerations 

that could steer the discussion toward selfish goals or ends that reinforce a pre-existing 

social, technical, or political system. The ultimate purpose of a free, open interchange is for 

participants in a discussion to engage in communicative action, where the participants arrive 

at an uncoerced, rationally-based consensus about the truth—i.e., what is good, correct, 

proper, or should be done—about the subject being discussed. However, as discussed in the 

previous chapter, real-world discussions are not free of factors such as instrumental or 

strategic rationality that may impede—in Habermas’s terms, “distort”—the communicative 

process. Even so, communicative action is still possible if interlocutors follow expected 

norms of behavior and do not allow impeding factors, such as “obviously relevant participants 

[being] excluded, relevant contributions [being] suppressed, and yes/no stances [being] 

manipulated or conditioned by other kinds of influences” (p. 108, italics in original) to 

irreparably harm discussions.  

Habermas’s theory of the ideal speech communication situation contains four 

fundamental criteria, or “idealizing performative presuppositions” (2005, p. 86), by which a 

discussion can be evaluated to determine if distortion occurs. The definitions of these 

criteria have evolved over time; Habermas introduced them in his book Communication and the 

Evolution of Society (1978) and further detailed their philosophical basis in Truth and Justification 
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(2005), and different theorists who have worked with Habermas’s ideas have interpreted the 

criteria in slightly different ways and with slightly different names. I present the four 

performative presuppositions here, using labels provided by Dayton (2003, p. 366), who is 

the main technical communication theorist to use Habermas’s concepts:  

• Comprehensibility—the speaker and hearer must be able to understand each other 

via communication occurring in a common “referential system” (Habermas, 2005, p. 

86); 

• Truth—the speaker must intend to communicate a “a true propositional content” 

(Habermas, 1979, p. 288, italics in original) to the hearer, and the proposition’s truth 

claim must be consistent across contexts (Habermas, 2005); 

• Truthfulness/Sincerity— the communicative situation must be set up “so that the 

hearer can believe the words of the speaker” (1979, p 2–3), and interlocutors can 

hold each other accountable for their words and actions (2005); 

• Rightness/Appropriateness—interlocutors must offer propositions that are framed 

in acceptable manners (1979) and follow the rules of rational discourse (2005).   

Each of these four elements will be discussed below. 

Comprehensibility 
Habermas’s criterion of comprehensibility is based on the idea that interlocutors 

inhabit a common system in which they can communicate effectively, and this common 

system originates in the common physical world which people inhabit. Individuals 

experience the objective physical world independently, but individual people’s interpretations 

of the common world are based on linguistically mediated “contexts of action” (Habermas, 

2005, p. 36) into which people are immersed, which both gives meaning to the objective 

world and enables people to make statements about the objective world.  

Regarding meaning, a “strictly context-independent reference to something in the 

world [Weltbezüge]” (Habermas, 2005, p. 93, italics in original) is not possible, as interlocutors 

from different contexts will interpret things differently, and individual people’s 

interpretations will also differ. Hence, when communicating with another person, an speaker 
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“has to select a comprehensible expression in order that the speaker and hearer can understand 

one another” (1978, p. 288, italics in original).  

Regarding statements about the objective world, making a simple statement of fact 

about an observable phenomenon in the objective world is problematic because people 

inhabit different individual lifeworlds; the language used in a statement of fact discloses the 

speaker’s lifeworld, which will not be identical to the hearer’s lifeworld. The gaps between 

interlocutors can be bridged and a discussion can take place, though, if interlocutors meet in 

the middle. They must presuppose a singular, shared objective world (2005, p. 93, 255) and 

“‘refer’ [sich beziehen] ‘to something’ in the objective world from within the horizon of their 

shared lifeworld (p. 89, italics in original)” and thereby agree upon a shared framework 

through which to both interpret the objective world and conduct a practical, rationally-based 

discussion about the objective world (p. 173).  

Truth 
The idea of truth is central to Habermas’s thought, but he does not provide a 

concrete definition of truth as an object or product. Instead, Habermas provides an 

operational definition—a description of truth as a process—based on how truth functions in 

rational discourse: “the speaker has to have the intention of communicating a true [wahr] 

proposition (or propositional content, the existential presuppositions of which are satisfied) 

in order that the hearer can share the knowledge of the speaker” (1979, p. 2, italics in 

original). 

This operational definition leaves open the question of how a “true proposition” can 

be defined, which is a fundamental issue that must be addressed in order to avoid a 

tautology. Defining a true proposition is a complex concept, for defining a true proposition 

involves determining whether truth is a real, non-contextual, self-evident Platonic concept 

that exists in an objectively determinable sense, or whether truth consists of an agreement 

about reality, produced through rational argumentation under ideal conditions. Each outlook 

has distinct flaws. The problem with defining truth as a non-contextual and “self-

legitimating” (Habermas, 2005, p. 36) Truth is that in order to conceptualize and express 

propositions about Truth, people must use language, which, as discussed in the previous 
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section, introduces contextual factors and thereby distorts the essential nature of Truth. As 

Habermas puts it, “there are no indubitable ‘starting points’ beyond the bounds of language, 

no experiences that can be taken for granted within the bounds of reason” (p. 36). In 

contrast, the problem with defining truth as a rationally constructed agreement is that basing 

truth on discussion removes the logical starting point, and determining the truth value of 

propositions necessarily leads to circular arguments: “the truth of one proposition can be 

warranted only by its coherence with other, already accepted propositions” (p. 36). As a way 

out of this dilemma, Habermas suggests that truth is at once non-contextual and non-

absolute; on the one hand, truth functions as an objective reality that can be extended across 

various contexts, yet on the other hand, truths are not infallible and are mutable in the face 

of new evidence. 

This description of truth as non-contextual, yet non-absolute appears to be a 

paradox if one reads it at face value because Habermas appears to be pairing off simple 

universal validity against simple contextual validity; however, careful parsing of Habermas’s 

theories reveals that when taken as part of an operational definition, non-contextual and 

non-absolute are complementary, rather than contradictory, terms.  

First, let’s examine Habermas’s description of truth as non-contextual. This concept 

arises from “the resistance of objects” (2005, p. 42) that people encounter in the lifeworld:  

Actors rely on certainties of action in their practical dealings with an 
objective world, which they presuppose to be independent and the same for 
everyone. And these certainties in turn imply that beliefs that guide actions 
are taken to be true absolutely. We don’t walk onto any bridge whose stability 
we doubt. (Habermas, 2005, p. 39) 

According to this description, truth is functionally non-contextual: people stake truth 

claims and behave as if these claims are valid across contexts, and these truth claims then 

provide a starting point for rational discussions. The possibility exists that these truth claims 

are incorrect and therefore falsifiable, though, which brings us to Habermas’s description of 

truth as non-absolute. Habermas approaches the description of truth as non-absolute in two 

ways: via a discussion of learning as reason for justifying the value of truth claims, and via a 

discussion of how truth functions when expressed in language, the root of his 

communication theories.  
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With regard to learning, Habermas takes the view of Wingert (2005) that 

“constructive” (Habermas, 2005, p. 41) rational interchanges are the key to determining truth 

value. In general, truth claims about the lifeworld are presumed to be true until something 

happens to disrupt those claims’ validity. When this type of event occurs, then people 

question the disrupted truth claims in the light of the best available evidence and arrive at 

new truth claims. According to Wingert, it is the learning process that takes place during 

these evaluations that justifies the acceptance of rationally acquiring revised beliefs. Even if 

the new truth claims are not absolutely true, the “current state of knowledge remains relative 

to the best possible epistemic situation at the time” (Habermas, 2005, p. 41), and participants 

in the rational, evaluative discourse are aware that the new truth claims are not perfect. As 

Habermas puts it,  

Even the agreement reached by way of a ‘constructive’ justification that 
convincingly terminates a discourse for the time being yields knowledge that 
is fallible and subject to improvement. At least those involved are in a 
position to know this to be the case in their role as participants in discourse. (2005, 
p. 41, italics in original) 

With regard to how truth functions when expressed in language, Habermas states 

that people can only contact the world through the lens of language (2005, p. 100), which 

means that absolute truth—or in this sense, Truth—cannot be attained through a process of 

“ideal assertibility” (Habermas, 2005, p. 38). As previously discussed, the lifeworld shared by 

interlocutors in a rational exchange is only share-able through the medium of language, 

which means the validity of truth claims can only be evaluated through the process of 

“rational and open-ended” (Habermas, 2005, p. 101) discourses framed in language. As a 

first consequence, interlocutors cannot arrive at universal, transcendent Truths because 

describing absolute Truths using language necessarily distorts the essential nature of these 

Truths. As a second consequence, even if humans engage in an ideal rational discourse, in 

order for the interlocutors to arrive at an ultimate agreement regarding an absolute Truth, 

the interlocutors would need to engage in “an infinite conversation” (Habermas, 2005, p. 

253) because “(a)n absolute claim to validity has to be justifiable in ever wider forums, 

before an ever more competent and larger audience, against ever new objections” 

(Habermas, 2005, p. 108–109). Hence, only in the case that interlocutors could examine every 
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piece of evidence that ever was or will be and possessed the ability to discuss the evidence at 

length, without regard to any temporal constraints whatsoever, could humans arrive at an 

absolute Truth. Therefore, it becomes apparent that universal, absolute Truths are not 

available and that truth claims are functionally non-absolute. 

Habermas provides an illustrative example of a highly idealized, artificial discussion 

when he criticizes C. S. Peirce’s “image of the socially and historically unlimited ideal 

community of inquirers that continues to pursue the process of inquiry—until they reach the 

ideal limit of a ‘final opinion’” (p. 101). This approach to arriving at consensus through 

rational discussion is intuitively appealing because it seems to make sense that, given enough 

time and evidence, an unbiased group of judges should be able to return a firm decision 

regarding the truth value of a given proposition.  

Habermas criticized Peirce’s idealized model on two fronts. First, the model 

conflates universal, absolute Truth with “idealized warranted understanding” (p. 101): 

According to Peirce’s model, if a given proposition is true, then that proposition is a justified 

statement that could be assessed and confirmed by an ideal audience under ideal conditions; 

however, that same given proposition is, by being an absolute Truth, a “justification-

transcendent concept” (p. 248)—it simply is true—and would have to be accepted as true, not 

could be determined to be true, by Peirce’s ideal audience. Second, the focus of Peirce’s model 

is on the end product—the final answer, as provided by the ideal audience—rather than the 

process of arriving at an opinion, which is where distortion can and does occur. Instead, 

Habermas suggests focusing on the process of arguing about propositions because  

no evidence is decisive and no arguments are compelling “in the final 
instance,” because no assertions however well justified are infallible, it is only 
the quality of the discursive truth-seeking procedure that warrants the 
reasonable expectation that the best attainable information and reasons are 
indeed available and do “count” in the end. (Habermas, 2005, p. 108) 

In short, according to Habermas, participants in rational discourses have access to 

non-contextual truths that can be checked against the lifeworld and generalized to multiple 

contexts. At the same time, these rationally examined and non-contextual truths are not 

absolute Truths because ultimate Truth cannot derived through rational processes unless “an 

infinite conversation” (Habermas, 2005, p. 253) takes place, and even then, interlocutors are 
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“fallible, situated beings” (p. 101) who are grounded in the shared objective world, which 

may change and undermine a proposition’s validity (p. 101).  

Truthfulness/Sincerity 
Habermas’s Truthfulness/Sincerity criterion has two equally important parts. First, in 

order for communicative action to take place, an interlocutor “has to want to express his 

intentions truthfully in order that the hearer can believe in the speaker’s utterance” (1979, p. 

288, italics in original). Second, interlocutors must be able to hold each other accountable—

that is, to “take one another ‘at their word’ and hold one another to ‘be answerable’” (p. 

94)—for their words and actions.  

The first requirement, that speakers express their intentions truthfully, is relatively 

straightforward. In contrast, Habermas’s requirement that speakers must be able to hold 

each other accountable is more complex. Accountability is not an ex post facto criterion; what 

happens to a mendacious communicator after a discussion concludes is outside the bounds 

of Habermas’s theory of the ideal speech communication situation. Instead, accountability 

requires that interlocutors must be held accountable for their speech in actu, during the act of 

communicating. During the act of communicating, then, participants in a discussion are held 

accountable by the “rules of the game” by which the discussion is regulated. As Habermas 

phrases it, people who either do not know the rules or do not follow them are not “in the 

game” (2005, p. 98), and their lack of accountability can only be exposed through flaws in 

the act of communication. 

The issues at hand, therefore, are what rules interlocutors must follow and how the 

rules should be interpreted. The answer to both issues lies in Habermas’s specification that 

the rules of the game necessary for communicative action to exist are the rules of rational 

discourse, which Habermas defines as ““judg[ing] and consensually resolv[ing] controversial 

actions in the light of matching standards of evaluation” (2005, p. 105). This definition 

parallels the definition of formal argumentation: 

Argumentation is a verbal and social activity of reason aimed at increasing (or 
decreasing) the acceptability of a controversial standpoint for the listener or 
reader, by putting forward a constellation of propositions intended to justify 
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(or refute) the standpoint before a rational judge. (van Eemeren, 
Grootendorst, & Snoeck Henkemans, 1996, p. 5) 

The key parts of this definition are that formal argumentation is a verbal, social, 

interpersonal, and rational procedure. Rational discourse and Habermas’s ideal speech 

communication situation—and by extension, communicative action—are congruent with 

formal argumentation in that both depend on a verbal interchange between human 

participants who are mutually grounded in a social setting (as previously discussed in the 

Comprehensibility section) and engage in a rational exchange. Rationality is key to 

communicative action, for rationality lies at the root of Comprehensibility: “participants in 

communication can neither understand nor misunderstand one another unless there is a 

presupposition of rationality” (Habermas, 2005, p. 86). Hence, the Truthfulness/Sincerity 

criterion requires that interlocutors follow the rules of formal argumentation in order for a 

discussion to qualify as communicative action.  

As such, in order for communicative action to exist, interlocutors “must mutually 

expect one another to be rational, at least provisionally” (Habermas, 2005, p. 94), base their 

propositions on “rationally warrantable reasons” (p. 96) and base those warrantable reasons 

on “the unforced nature of the better argument” (p. 86–87), not the instrumental or strategic 

rationality underlying the propositions. If any of these three components of rationality are 

not observed, then interlocutors can not be held accountable for their words and actions, 

and communicative action cannot exist.  

At the same time, accountability is more than just following standards and arguing 

rationally; accountability also requires interlocutors to hold a “performative attitude” (2005, 

p. 100) toward each other while producing truth claims. Specifically, a performative attitude 

has two components. First, interlocutors are required to treat each other as full participants 

in a discussion, not as means to an end. Second, interlocutors must “remain critically alert to 

self-deception” (p. 107). In order to realize these components, interlocutors must make an 

effort to arrive at mutually comprehensible agreement about the subject in question and 

adopt “the same relation to the world, [and] enter into an interpersonal relationship. In this 

performative attitude toward one another, they share communicative experiences with one 

another against the background of an intersubjectively shared—that is, sufficiently 
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overlapping—lifeworld” (2005, p. 97–98, italics in original). As long as the participants in a 

discussion are acting in good faith and maintain this attitude, their discussions are, even if 

flawed, contributing to a dialectic exchange, and the discussion can proceed as long as 

“empirically observable imperfections [do not] reach a threshold at which the discrepancy 

between the ideal and its incomplete realization is a given instance becomes intolerable” 

(Habermas, 2006, p. 100).  

Rightness/Appropriateness 
Parsing Habermas’s meaning of rightness and appropriateness is rather tricky. In 

Communication and the Evolution of Society (1978), in which Habermas first lays out his original 

conception of the four fundamental criteria for making communicative action possible, he 

writes,  

the speaker has to select an utterance that is right in the light of existing 
norms and values in order that the hearer can accept the utterance, so that 
both speaker and hearer can agree with one another in the utterance concerning a 
recognized normative background (Habermas, 1978, p. 288, italics in 
original). 

At face value, this statement seems to mirror the Comprehensibility criterion and 

parallel the classic rhetorical principle of audience analysis: competent rhetors will analyze 

their audience and design their approach based on argumentative strategies that will appeal 

to the audience. However, the key phrases here are “existing norms and values” and 

“normative background”; by these, Habermas refers to consensually adopted rules that 

govern the interchanges between interlocutors (Dayton, 2003; Habermas, 2005). However, 

other than referring to rational discourse and formal argumentation, as discussed in the 

previous section, Habermas does not provide any specific descriptions of these normative 

rules; for example, the scope of normative rules—whether they are based on limited 

contexts or can be applied on a large scale—is not addressed. This lack of specificity can be 

seen as an asset, in that Habermas does not artificially constrain the types of normative rules 

that may govern interpersonal communication; however, the lack of specificity can also be 

seen as a detriment, in that it leaves the door open to allowing normatively legitimized rules 

that lead to distorted communication.  
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In Truth and Justification (2005), Habermas expands on this general approach to 

normative rules and provides specific descriptions of their essential characteristics. First, 

Habermas specifically acknowledges and lists socially-linguistically constructed influences 

that form normative rules, such as social “practices and value 

orientations,…norms,…conventions…. [and] an intersubjectively recognized or habituated 

constellation of habits, institutions, or rules that regulate interpersonal relations” (p. 103). 

Second, Habermas specifically describes the criterion of Rightness/Appropriateness as “the 

shared presupposition of…the exacting presuppositions of argumentation that force 

participants to decenter their own interpretative perspectives” (p. 86).  

Before proceeding further, it is important to explain, at least briefly, the meaning and 

importance of “decentering interpretative perspectives.” As discussed in the 

Comprehensibility section, interlocutors employ a performative attitude toward each other, 

in which they bridge the gaps between their individual lifeworlds by presupposing a singular, 

shared objective world and agreeing upon a shared framework (in this case, formal 

argumentation) through which to interpret the world and conduct a discussion (p. 173). In 

order to conduct the process of bridging gaps between lifeworlds—or as Ross (1994) terms 

it, “boundary spanning”—individuals engaged in an argument must learn to put aside their 

individual worldviews and at least temporarily adopt other interlocutors’ worldviews. This 

“perspectival interpenetration” (Habermas, 2005, p. 105) has two purposes. For one, 

comprehending an opponent’s motivations helps maintain rational discourse by preventing 

the intrusion of strategic or instrumental rationality into an argument; as Habermas notes, 

“(i) n everyday practice we are both participant and observer, and we discover that many 

expressions are motivated by things other than good reasons” (p. 96), and decentering one’s 

own perspective can help expose both self-deception and deception arising from other 

interlocutors’ worldviews (p. 107). For two, engaging in “reciprocal interpenetration of social 

worlds” (p. 105) enables interlocutors to “include one another in a world they construct 

together” (p. 105, italics in original), by which interlocutors agree upon common standards 

upon which to conduct an argument and evaluate claims. Thus, by decentering their 

individual perspectives, interlocutors are able to arrive at an impartially derived, legitimate 

consensus based on “communicative situations that can bring out the unforced force of the 
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better argument” (p. 86–87). In other words, Habermas requires interlocutors to follow the 

rules of formal argumentation as described in the Truthfulness/Sincerity section.  

Furthermore, Habermas specifies that the normative background for communicative 

action requires interlocutors to “subscribe to an egalitarian universalism” and admit “all 

relevant information and explanations” (p. 106) into the discussion. As such, Habermas 

provides a list of four “pragmatic presuppositions” (p. 106) which are required for 

communicative action to exist: 

(a) publicity and inclusiveness: no one who could make a relevant 
contribution with regard to a controversial validity claim must be excluded; 
(b) equal rights to engage in communication: everyone must have the same 
opportunity to speak to the matter at hand; (c) exclusion of deception and 
illusion: participants have to mean what they say; and (d) the absence of 
coercion: communication must be free of restrictions that prevent the 
outcome of the discussion (p. 106-107). 

List of Specific Criteria 
Thus far, I have listed these criteria for communicative action: 

Comprehensibility 
• when communicating with another person, an speaker “has to select a comprehensible 

expression in order that the speaker and hearer can understand one another” (1978, p. 

288, italics in original).  

• interlocutors must presuppose a singular, shared objective world (2005, p. 93, 255)  

• interlocutors must “‘refer’ [sich beziehen] ‘to something’ in the objective world from 

within the horizon of their shared lifeworld (p. 89, italics in original)” 

Truth 

• truths don’t change across contexts 

• absolute Truth is unavailable 
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Truthfulness/Sincerity 

• interlocutors “must mutually expect one another to be rational, at least provisionally” 

(p. 94),  

• interlocutors must base their propositions on “rationally warrantable reasons” (p. 96)  

• the warrantable reasons must be evaluated on “the unforced nature of the better 

argument” (p. 86-87), not the instrumental or strategic rationality underlying the 

propositions 

• interlocutors must maintain a “performative attitude” toward each other  

Rightness/Appropriateness 
• interlocutors need to observe the social niceties 

• interlocutors must put aside their individual worldviews and at least temporarily 

adopt other interlocutors’ worldviews 

• formal argumentation is the overarching theme 

o (a) publicity and inclusiveness: no one who could make a relevant 

contribution with regard to a controversial validity claim must be excluded;  

o (b) equal rights to engage in communication: everyone must have the same 

opportunity to speak to the matter at hand;  

o (c) exclusion of deception and illusion: participants have to mean what they 

say; and  

o (d) the absence of coercion: communication must be free of restrictions that 

prevent the better argument from being raised or from determining the 

outcome of the discussion (p. 106-107). 

Communicative Action and Scientific Discourse  
In this section, I will outline the parallels between the norms of Habermas’s concept 

of communicative action and the norms of scientific discourse, particularly as seen in 

professional journals. 

Open, inclusive, and coercion-free discussion, particularly via written 

communication, is central to science. There is no such thing as the reclusive genius, tinkering 
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in splendid isolation, whose labors in the basement reveal the secrets of the universe, for if 

there were such a person, this lone ranger would encounter two fundamental stumbling 

blocks. First, it is highly unlikely that a lonely soul such as this would naïvely stumble upon 

important discoveries without first attaining a background understanding of the phenomena 

under investigation, and this understanding would be obtained by reading scientific literature 

on the subject or, to take an extreme view, popularized representations of scientific 

information. Second, discoveries produced by an isolated genius would never be known, 

much less accepted as valid and important, unless the discoveries were communicated to 

other scientists, who could analyze the genius’s methods and results. As the National Science 

Foundation succinctly put it, “If scientists were prevented from communicating with each 

other, scientific progress would grind to a halt” (1989, p. 9065).  

In particular, scientific journals are the primary format in which scientists 

communicate; interpersonal letters, conference presentations, and press releases are all used 

to disseminate research findings, but mass publication in a written format, whether the 

specific medium be paper or pixels, is the main channel for scientists to present their own 

hypotheses, theories, experiments, and results, and discuss other scientists’ hypotheses, 

theories, experiments, and results (Bazerman, 1988; Winsor, 1993; White 2001). It is these 

rational, public inter-scientist discussions in which parallels between scientific discourse and 

Habermas’s ideal speech communication situation are apparent; in addition, scientific journal 

articles are excellent archival examples of inter-scientist communication. As such, I will now 

describe how the criteria drawn from Habermas’s theory of the ideal speech communication 

situation correspond to the scientific communication via journals. 

Absence of Coercion 
The manner in which scientific discussion operates—specifically, the lack of internal 

authority that can coerce and thereby distort the direction of scientific investigation and the 

expression of scientific information—directly supports Habermas’s prohibition on coercion 

in communication. 

Within mainstream science as a generic endeavor, there is no ultimate arbiter that 

possesses the power to resolve disputes. That is not to say that authority figures in scientific 
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disputes are entirely absent; quite the contrary, in fact, for authority figures can and do 

influence the course of scientific discussion. For example, political appointees in the George 

W. Bush presidential administration have often influenced the presentation of scientific 

information in the United States. For example, Rep. Henry Waxman (D-CA), the Chair of 

the Committee on Oversight and Government Reform, charged the Bush Administration of 

manipulating science and its presentation in the media by “changing social science criteria to 

make ‘abstinence-only’ sex education programs appear more effective, selectively citing data 

to make missile defense systems seem closer to reality, and withholding comments from Fish 

and Wildlife Service biologists who were critical of proposed changes to wetlands protection 

rules” (Malakoff, 2003, p. 901). In addition, the Bush Administration appointed public affairs 

officers at NASA and other science-related governmental organizations who “focus[ed] 

heavily on editing, spinning, doctoring just about anything that leaves their agencies via 

reports, interviews, Congressional testimony,” according to Dr. Paul C. Light, a professor at 

the Robert F. Wagner Graduate School of Public Service at New York University and an 

expert on political appointees (Leary & Revkin, 2006). One well-documented case is that of a 

NASA press aide named George C. Deutsch (Revkin, 2006a), who attempted to prevent 

James E. Hansen, the director of the Goddard Institute for Space Studies, from speaking 

publicly about global warming by “order[ing] the public affairs staff to review the coming 

lectures, papers, postings on the Goddard Web site and requests for interviews from 

journalists” (Revkin, 2006b). Also regarding climate change, the Union of Concerned 

Scientists conducted a survey of 1,600 federally employed climate scientists and found that 

46% of the respondents 

perceived or personally experienced pressure to eliminate the words “climate 
change,” “global warming,” or other similar terms from a variety of 
communications. Forty-three percent of respondents reported they had 
perceived or personally experienced changes or edits during review of their 
work that changed the meaning of their scientific findings. And nearly half 
(46 percent) perceived or personally experienced new or unusual 
administrative requirements that impair climate-related work. (Press release, 
2007) 

One particularly famous example of political concerns directing the course of 

scientific research comes from the Stalin-era Soviet Union, where the agronomist Trofim 
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Lysenko gained official favor and his neo-Lamarckian biology was trumpeted by the Soviet 

propaganda machine. Meanwhile, Lysenko’s opponents—Mendelian geneticists—were 

purged; a number “suffered secret arrest and death of undisclosed causes” (Lysenko). 

According to Lysenko’s biology, the key to inherited traits do not lie in genes but in 

organisms as a whole; as such, a wheat seed that had been frozen, thawed, and germinated 

successfully would pass along its cold-resistance to the next generation, which could be 

frozen, thawed, and germinated, after which it would pass on even more cold-resistance in 

turn. Thus, farmers could repeat the cycle until wheat was trained to grow in bitterly cold 

conditions. This is an intuitively appealing thought and was politically consistent with the 

image of the New Soviet Man adapting nature according to Marxist dialectical materialism 

(Sheehan, 1985); however, Lysenko’s biology does not work. By the same logic, if a man lost 

his left leg in car wreck, all his offspring born after the wreck, as well as the offspring’s 

descendents, would possess weak left legs. 

These examples of coercion, although they are alarming and clearly violate 

Habermas’s criterion that “communication must be free of restrictions that prevent the 

better argument from being raised or from determining the outcome of the discussion” 

(2005, p. 107), are examples of pressure from sources outside the realm of science. The point 

here is that there are no controlling authority figures within the institution of science who can 

quash ideas or discussions of ideas. Certainly, some scientists are quasi-authoritative figures 

whose opinions carry great influence within their respective fields of expertise, but modern 

science does not operate on the principle of received wisdom. In modern scientific 

communication, it is still common practice to cite authority when making claims, but 

disagreeing with Aristotle—or even Einstein—is entirely acceptable.  

All this being said, authority figures do exist in the form of journal editors and 

referees, who hold a great deal of power when it comes to determining what gets published 

and are at once clearly beneficial and potentially dangerous to communicative action.  

Editors function as primary gatekeepers and have the power to reject proposed 

articles outright; however, if submitted articles fit into the journal’s subject area and appear 

to be of interest to the journal’s readership, editors send the papers on to the next level of 

peer reviewing: referees (Nature, 2007; Huler, 1990). Referees have a great deal of power, as 
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they evaluate submitted papers and determine whether they are worth printing; in highly 

prestigious journals, referees reject the vast majority of papers they read. For Science, the 

rejection rate is 75% (Science, 2007); for Nature, the rejection rate is 90% (Nature). At the same 

time, several factors limit referees’ influence. The first limiting factor is that referees usually 

work in parallel; for example, the publication policy manual for all 97 journals sponsored by 

the Institute of Electrical and Electronics Engineers, Inc., better known as IEEE, clearly 

specifies the minimum number of referees:  

At no time should a manuscript be accepted or published in an archival 
journal without prior review of the complete manuscript by two or more 
independent referees conversant with the pertinent subject area. (p. 58)  

In some journals, though, it is possible that only one referee will evaluate a paper. 

For example, the editorial policy of Nature is that “(m)ost papers are sent to two or three 

referees, but some are sent to more or, occasionally, just to one.” Also, editors take into 

account multiple referees’ judgments when deciding to accept or reject a proposed article; a 

scathing rejection by a single influential referee does not doom an article’s chances of being 

published. In general, unless articles are unanimously rejected by the referees, editors request 

that the authors revise and resubmit; “a split decision ordinarily favor[s] the authors” (Gross, 

p. 104). Thus, unless a paper is only sent to a single referee, then no one referee is 

omnipotent, and even in the case of a single reviewer at Nature, the decision on whether to 

accept the proposed article is up to the editor: “editors…are not so strictly bound by 

referees’ editorial opinions as to whether the work belongs in Nature.”  

It is true that some reviewers are biased (Gross, 2006), and some are more influential 

than others; in a study regarding physics journals’ peer review processes, Zuckerman & 

Merton (1973, as cited in Gross, p. 103) determined “one-third of referee judgments were 

contributed by only twelve per cent of referees, those of higher rank.” Even so, journal 

submission policies take bias into account and thereby follow Habermas’s requirements that 

“no one who could make a relevant contribution with regard to a controversial validity claim 

must be excluded [and] everyone must have the same opportunity to speak to the matter at 

hand” (Habermas, 2005, p. 106–107). For example, Nature requires referees who compete on 

a professional or commercial basis with the authors of submitted papers to declare their 
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conflicts before reviewing papers (Nature), and IEEE journals allow authors to request that 

their work does not go to specific editors or reviewers (IEEE). 

The second limiting factor on referees’ power is that editors’ judgments “merely 

represent the judgment of the disciplinary community; they do not actually embody that 

judgment” (Gross, p. 130, italics in original). In other words, the peer review process is a 

lower level of discussion, where accepting articles for publication represents the editors’ and 

referees’ belief that the articles’ contents are worthy of discussion by the larger scientific 

community. Only after articles have been published can the judgment of the scientific 

community at large be embodied via communicative action. 

As the preceding paragraphs make clear, neither prominent scientists nor journal 

referees actually possess the ability to settle disputes conclusively. Instead, scientific disputes 

are aired for general input and criticism in journals, which function as a sort of clearinghouse 

in which academics can exchange ideas and information and engage in mediated debates 

about ideas and information, toward the end goal of coming to a general consensus 

regarding disputed points. 

Authors as Interlocutors 
The relationship between the norms of scientific discourse as seen in scientific 

journals and Habermas’s four performative presuppositions that underlie communicative 

action—Comprehensibility, Truth, Truthfulness/Sincerity, and 

Rightness/Appropriateness—is particularly apparent in the way authors of scientific 

publications act as interlocutors. It may seem counterintuitive that a journal functions as a 

means of argumentative interaction, for a journal is at once static—once it has been 

published, it is (relatively) immutable—and highly mediated. In contrast, in the classic sense 

of argument, participants in an argument meet face-to-face and exchange views. Even so, 

scientific journals function as spaces in which communicative action can take place.  

A basic type of argumentative interaction in journals is through a Letters to the 

Editor section; some journals allow readers to write letters to the editor and respond to 

articles; quite often, journals will solicit replies from the original authors and print their 

replies beneath the responding letter. Thus, a dialogue—mediated, but nonetheless a genuine 
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interchange—takes place. Several examples of this type of direct professional interaction 

exist in the scientific literature regarding the possible link between LSD and chromosome 

damage. For example, page 158 of the October 27, 1967 issue of Science contains a letter by 

DiPaolo, in which the author addresses perceived shortcomings in two articles; this letter is 

immediately followed by a letter from G. J. Alexander, the primary author of an article cited 

by DiPaolo, in which Alexander directly addresses two points DiPaolo raised. 

Another, similar type of interpersonal interaction in professional journals is a series 

of directly related articles. On occasion, journals print articles that are expressly written to 

expand on or rebut ideas raised in previously published articles, or they may follow a long 

article with an invited short article that comments on the longer article’s contents. An 

illustrative example that includes both these types of interaction also exists in the scientific 

literature regarding the possible link between LSD and chromosome damage: page 749 of 

the February 16, 1968 issue of Science. The first item on the page is a letter-length article by 

Bender & Siva Sankar, who criticized a study by Egozcue & Irwin (1967) and described a 

follow-up study they conducted to evaluate Egozcue & Irwin’s results. The second item on 

the page is a letter-length response by Irwin & Egozcue, in which the authors responded to 

Bender & Siva Sankar’s criticisms and directly addressed some of the issues the latter authors 

raised. 

Another kind of interpersonal interaction is through the typical journal article. This 

case is a bit more complex, for it does not appear to be a real interpersonal exchange. 

Outwardly, journal articles, especially the first article to broach a new subject, appear to be 

monologues couched in an impersonal, strictly rational style; the articles seem to be written 

by and to nobody in particular, and the implication is that its readers should be convinced by 

the truthful, factual content of, and not persuaded by the presentation of, the contents. 

Thus, professional journal articles ostensibly aim toward convincing what Perelman & 

Tyteca (1969) refer to as the “universal audience,” but studies in the rhetoric of science have 

revealed that scientific communication is rhetorical—often intensely so—and clearly aimed 

toward persuading a specific audience. As a short list of examples, see Gross (1996, 2006), 

Bazerman (1987, 1988) Campbell (1990) Allen, Qin, & Lancaster (1994), Swales (1984), 

Halliday (1993), Rorty (1987), Ceccarelli (2001), Fahnestock (1986, 2004), Prelli (1997), Paul 
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(2004), Waddell (1997), and Myers (1997). Thus, although it appears as if authors of 

scientific journal articles may not be writing to any particular reader, the authors are often 

writing directly to, or sometimes about, one another or are actively promoting their own 

ideas, not simply presenting them for discussion. Several examples of this outwardly oblique 

but covertly interpersonal interaction exist in the professional literature regarding the 

possible link between LSD and chromosome damage. For example, the Loughman, Sargent, 

& Israelstam article in the October 27, 1967 issue of Science took direct aim at the first article 

to raise the possibility of LSD causing chromosome damage: “Chromosomal Damage in 

Human Leukocytes Induce by Lysergic Acid Diethylamide,” by Cohen, Marinello, & Back 

(1967). In their study, Loughman et al. raised a number of objections to both the Cohen et 

al. article’s contents and conclusions. In particular, the authors also referred directly to 

“Cohen and his coworkers” (p. 508), “[results] reported by Cohen” (p. 508), “Cohen’s work” 

(p. 508), “Cohen, et al.” (p. 509), “Cohen’s values” (p. 510), and “Cohen’s studies” (p. 510), 

which had the rhetorical effect of highlighting their disagreement with the apparently 

questionable conclusions that “Cohen has suggested” (p. 510).  

In each of these three types of scientific journal content—the letter, the series of 

articles, and the typical journal article—authors can enable communicative action to take 

place. Specifically, if authors select mutually comprehensible expressions based on 

phenomena in the lifeworld, the authors follow Habermas’s Comprehensibility criterion. If 

authors base their claims on the best available evidence, they adhere to Habermas’s Truth 

criterion. If authors maintain performative attitudes and follow rationally warrantable 

reasoning, they adhere to the Truthfulness/Sincerity criterion. If authors mean what they 

write and do not attempt to trick their readers, then the authors still adhere to Habermas’s 

Rightness/Appropriateness criterion. Therefore, even though authors of scientific journal 

articles use rhetorical techniques, they can engage in communicative action.  

Chapter Summary: Habermas and Rhetoric of Science 
In this chapter we have seen a functional definition of Habermas’s theory of the 

ideal speech communication situation and an explanation of how communicative action and 
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scientific discourse are alike, particularly with regard to materials appearing in scientific 

journals.  

Briefly, communicative action is Habermas’s ideal speech communication situation 

put into practice. In order to qualify as communicative action, a communicative interchange 

must be oriented toward finding a consensual agreement about a disputed truth or what 

should be done about a situation, and the interlocutors must follow four normative criteria: 

Comprehensibility, Truth, Truthfulness/Sincerity, and Rightness/Appropriateness.  

Communicative action and scientific discourse are similar in that both require the 

open, unconstrained flow of information between interlocutors. In the case of materials 

appearing in scientific journals, the authors are taking part in a large, mediated conversation 

and, in order to maintain the scientific validity of the discussion, must not have the course or 

content of their discussions determined by coercive factors. 
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Chapter 3: Methods Chapter 

This chapter begins by describing the collection of documents I have selected to 

analyze. I then summarize and explain the theoretical and methodological framework that 

informs the analysis presented in the next three chapters. 

Description of Documents to be Examined 
My analysis will use the criteria drawn from Habermas’s theory of the ideal speech 

communication situation to examine a set of scientific articles. The documents I analyze are 

part of a related series of articles that appeared in prestigious, widely circulated, refereed 

journals from 1967–1971 and discussed the questions of whether LSD causes adverse 

genetic effects in its users. The series of articles touched upon a variety of related topics—

specifically, if LSD damages chromosomes and/or causes cancer, genetic mutations, and 

birth defects—but for this analysis, I will be looking at the subset of papers published during 

1967, the year that the potential link between LSD and chromosome damage was first 

discussed; these articles focus on the issues of both chromosome damage and birth defects 

arising from LSD use, and they were mostly published in journals with a primarily American 

readership. This subset will be examined for two major reasons.  

The first reason for examining this subset of documents is they are the first articles 

to raise and discuss the subject of LSD and chromosome damage and, as such, represent the 

foundation of the discussion regarding the potential link between LSD and chromosome 

damage or birth defects. In particular, the first research study to appear, by Cohen, 

Marinello, & Back (1967), was the starting point for all subsequent papers on the subject, as 

references in editorials in the British Medical Journal (1967) and Journal of the American Medical 

Association (1967), and research reports by Jarvik, Kato, Saunders, & Moralishvili (1968) and 

Skakkebaek & Beatty (1970) make clear.2 Other articles from 1967 that followed the Cohen 

et al. (1967b) and Irwin & Egozcue (1967) articles are widely cited in all but a small handful 

                                                 
2 Note: This article is hereafter called Cohen et al. (1967b) to differentiate it from the Cohen, Hirschhorn, & 

Frosch (1967) article, which is later referred to as Cohen et al. (1967a). 
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of the subsequent articles appearing from 1968 through 1971 that mention a possible link 

between LSD and chromosome damage or birth defects.  

The second reason for examining this particular subset of documents is the subset’s 

tight focus on the issue at hand, which creates a readily analyzable sample. Articles regarding 

LSD in general are quite plentiful; the Albert Hofmann Library Collection, an archive of 

LSD-related scientific publications compiled by Sandoz Pharmaceuticals, contains 4,281 

entries in multiple languages, 963 of which saw print over the span of 1967–1971. However, 

the body of publications appearing in 1967 that contain critical discussions of a potential link 

between LSD and chromosome damage or birth defects, are printed in English, and had a 

primarily American readership is a well-defined, restricted subset of this larger body of 

professional literature: only 11 publications from 1967 fit into the subset of papers to be 

examined (http://www.erowid.org/references/hofmann_collection.php).  

Starting the Story 
Beginning in 1967 and ending in 1971, a string of at least 69 closely related articles, 

editorials, letters, and news releases appeared in scientific and medical journals; these 

documents’ authors discussed four distinct adverse effects that might result from ingesting 

LSD: chromosome damage, birth defects, cancer, and genetic mutations. In the documents 

from 1967, authors focused on chromosome damage and birth defects. The articles 

addressing these two subjects formed two separate, yet related, streams of investigation that 

will be addressed in this analysis. The first stream is the simple LSD-chromosome damage 

story, where researchers investigated whether LSD has an effect on human chromosomes; 

the second stream is the LSD-teratogen (birth defects) story, where researchers investigated 

whether LSD causes birth defects in the progeny of mothers exposed to LSD.  

The investigative streams are interrelated in that every study from 1967 in either 

stream of investigation cites either, if not both, the first articles to include research into the 

proposed LSD-chromosome damage link: the Cohen, Marinello, & Back (1967) or Irwin & 

Egozcue (1967) articles. The Cohen et al. (1967b) article, “Chromosomal damage in human 

leukocytes induced by lysergic acid diethylamide,” was the first article in print that raised the 

possibility of LSD causing any kind of bodily change in its users. The Irwin & Egozcue 
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(1967) article, “Chromosomal abnormalities in leukocytes from LSD–25 users,” followed up 

the Cohen et al. (1967b) study and appeared four months later. 

The investigative streams differ in that authors writing in the LSD-chromosome 

damage and LSD-birth defects streams do not address the potential crossover between their 

respective areas of investigation. For example, in the series of LSD-chromosome damage 

studies from 1967, some authors speculate about the effects of chromosome damage arising 

from LSD exposure and suggest that chromosome damage arising from LSD use could 

cause birth defects; however, none of these authors follow through and investigate whether 

LSD actually causes birth defects. Instead, authors in the LSD-chromosome damage stream 

strictly focus on cataloguing LSD’s effects on circulating leukocyte (white blood cell) 

chromosomes and ignore the practical effects of chromosome damage. Similarly, authors in 

the series of LSD-teratogen studies published in 1967 strictly focus on cataloging the various 

malformations observed in offspring of pregnant test animals injected with LSD and do not 

investigate the actual mechanism of teratogenicity by which birth defects due to LSD 

exposure arise. Specifically, the authors of LSD-teratogen studies do not differentiate 

between birth defects arising from LSD-related chromosome damage and birth defects due 

to the gross chemical action of LSD on fetuses. This difference was not addressed 

sufficiently until seven years later, in 1974, when a study appeared investigating LSD’s effect 

on the ability of human cells to repair damaged DNA (Dorrance, Beighlie, Yoshii, Jangier, 

Brodetsky, & Teplitz, 1974). This study’s results indicated that LSD does not have an impact 

on cells’ ability to repair damaged DNA, which suggests the birth defects observed in 1967 

were due to the gross chemical action of LSD, not chromosome damage arising from LSD 

exposure.  

Another way in which the LSD-chromosome damage and LSD-teratogen 

investigative streams differ is the one-way flow of scholarly citations between the streams. 

Authors of LSD-teratogen studies cite the LSD-chromosome damage studies and indirectly 

suggest that chromosome damage is the potential mechanism for the teratogenic effects 

describe, but in contrast, no authors of LSD-chromosome damage articles cite any studies 

that investigate the potential link between LSD and birth defects.  
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This analysis will trace the course of scientific discussions in both the LSD-

chromosome damage and LSD-birth defects streams of investigation as the discussions took 

place in 1967 among American researchers. As such, I will summarize each related scientific 

publication that satisfy the three criteria specified above: 

• the articles appeared in 1967; 

• the articles had American readers or were cited in subsequent American authors’ 

scientific articles; and 

• the articles included mention of the potential for LSD to cause chromosome damage 

and/or birth defects. 

The following publications satisfy these criteria and will be addressed individually in 

the analysis; they are summarized below in chronological order without regard to publication 

format or the specific topic. These article summaries are intended as a preview to the in-

depth rhetorical analysis that will be presented in subsequent chapters. 

March 17, 1967—Chromosomal Damage in Human Leukocytes Induced by 
Lysergic Acid Diethylamide — Cohen, Marinello, & Back  

The first LSD-related article that appeared in 1967 was “Chromosomal Damage in 

Human Leukocytes Induced by Lysergic Acid Diethylamide,” authored by Cohen, Marinello, 

& Back. The article appeared in the March 17, 1967, issue of Science and included the results 

of two related studies. The first study was an in vitro, or “in an artificial environment, such as 

a test tube” (“in vitro”), study in which the authors added LSD to cultured human blood 

cells and microscopically examined chromosomes in the blood’s leukocytes (commonly 

known as white blood cells) for abnormalities. The second study was an in vivo, or “inside a 

living organism” (“in vivo”), study in which the authors microscopically examined 

chromosomes in leukocytes of man who had received 15 doses of LSD as treatment for 

schizophrenia. The authors stated that the significance of their results was not fully 

established, but they presented two conclusions: first, from the in vitro results, LSD was likely 

“another agent which is capable of quickly producing chromosomal damage in vitro, perhaps 

in the first or second division of cultured leukocytes” (Cohen et al., 1967b, p. 1418); second, 
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from the in vivo results, LSD likely has a long-term effect on human white blood cell 

chromosomes, either through “(i) permanent damage to the stem cells that may give rise to 

subsequent leukocytes, or (ii) damage in the G1 period to long-lived lymphocytes, the 

damage not being observed as chromosomal abnormalities until mitosis” (p. 1418–1419). 

(Lymphocytes are specialized leukocytes that target outside substances such as toxins, 

bacteria, and foreign blood cells [‘lymphocytes”]). This article was the foundation for the 

great majority of the subsequent literature; in fact, its general conclusion was cited in every 

scientific paper that appeared in 1967 involving the possibility of LSD causing either 

chromosome damage or birth defects.  

July 21, 1967 — Chromosomal Abnormalities in Leukocytes from LSD-25 
Users — Irwin & Egozcue 

The second article to appear in 1967 was titled “Chromosomal Abnormalities in 

Leukocytes from LSD-25 Users” and was authored by Irwin & Egozcue. It appeared in the 

July 21, 1967, issue of Science, and was a direct follow-up to Cohen et al. (1967b), the sole 

work cited in this article’s introduction. Irwin & Egozcue conducted an in vivo study in which 

they took blood samples from a group of eight volunteers who had used LSD recreationally 

and nine volunteers who had never used LSD, cultured the samples, and microscopically 

examined leukocytes from the sample for chromosome abnormalities. Irwin & Egozcue 

reported finding a significantly greater number of chromosome breaks in six of the eight 

LSD users when compared to the nonuser control participants. Authors of subsequent 

articles cited this article frequently and most often interpreted Irwin & Egozcue’s findings as 

clearly supporting the link between LSD and chromosome damage, even though the authors 

only correlated—that is to say, determined a mutual relationship exists between—LSD use 

and chromosome damage; the authors did not establish causation—a cause-and-effect link—

between LSD use and chromosome damage (Irwin & Egozcue, 1968). 

July 28, 1967 — LSD: Injection Early in Pregnancy Produces Abnormalities in 
Offspring of Rats — Alexander, Miles, Gold, & Alexander 

The third LSD-related article to appear was “LSD: Injection Early in Pregnancy 

Produced Abnormalities in Offspring of Rats.” It was authored by Alexander, Gold, Miles, 

& Alexander and appeared in the July 28, 1967, issue of Science. This article focused on the 
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potential for LSD to cause birth defects. In this article, the authors reported the results of 

three related in vivo studies; in each study, five pregnant rats were injected with LSD. In the 

first two studies, which were an original experiment and its replication, the rats were injected 

with LSD on the fourth day of pregnancy. In the third study, the rats were injected with 

LSD late in pregnancy. In each of the three studies, the injected rats’ litters were compared 

to the litters of five pregnant control rats who received saline injections at the same times. 

The offspring of rats receiving injections of LSD on the fourth day of pregnancy exhibited a 

greater number of abortions, stillbirths, and underdeveloped pups than in the control 

groups. The rats receiving injections of LSD late in pregnancy did not display any obvious 

effects. 

Alexander et al. described their paper as “part of a continuing investigation of toxic 

effects of psychotropic drugs” (p. 459) and did not focus on LSD’s possible effect on 

chromosomes; as such, the authors did not explicitly claim their article was a part of the 

series that followed the Cohen et al. (1967b) and Irwin & Egozcue (1967) articles. Even so, it 

is related to the LSD-and-chromosome damage thread in two ways. First, in their concluding 

paragraph, Alexander et al. cited the Cohen et al. (1967b) results as a potential cause of their 

findings: “Our results possibly may be explained by the recent finding of chromosomal 

abnormalities in cultured cells grown in the presence of LSD” (p. 460). Second, the 

Alexander et al. article was cited widely by other authors who followed the chromosome 

damage question, particularly by those authors who supported the LSD–chromosome 

damage link. For example, the authors who cited Alexander et al. in 1967 and 1968 were, in 

order of publication, Cohen, Hirschhorn, & Frosch (1967), Jarvik, Kato, Saunders, & 

Moralishvili (1967), Egozcue, Irwin, & Maruffo (1968), Skakkebaek, Philip, & Rafaelsen 

(1968), Nielsen, Friedrich, Jacobsen, & Tsuboi (1968), Cohen, Hirschhorn, Verbo, Frosch, & 

Groeschel (1968), and Hungerford, Taylor, Shagass, LaBadie, Balaban, & Paton (1968). It is 

interesting to note that the only authors on this list who did not support the LSD–

chromosome damage link were Hungerford et al. (1968), who specifically mentioned the 

problem of impurities in illicitly manufactured LSD.  
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September 15, 1967 — Lysergic Acid Diethylamide: Effect on Embryos — 
Auerbach & Rugowski 

The fourth article from 1967 to mention LSD and chromosome damage was 

“Lysergic Acid Diethylamide: Effect on Embryos,” by Auerbach & Rugowski. It appeared in 

the September 15, 1967, issue of Science and focused on the potential teratogenic effects of 

LSD. In this article, Auerbach & Rugowski reported the results from a developmental 

biology class project that the authors found “sufficiently provocative to warrant more 

systematic investigation” (p. 1325). Pregnant mice were injected with either a mixture of 

LSD in Tyrode’s solution (a common electrolyte solution used in laboratory work), Tyrode’s 

solution alone, a solution of water and sodium potassium tartrate, or did not receive an 

injection; all injections took place on the seventh day of pregnancy. On the eleventh day of 

pregnancy, the embryos were removed and visually inspected. 57 percent of the embryos 

exposed to LSD had brain deformations, compared to 10 percent of the other embryos. 

Embryos exposed to LSD on the sixth day of pregnancy displayed similar deformations, but 

no deformations were observed in embryos exposed to LSD on the eighth or ninth days of 

pregnancy. 

The Auerbach & Rugowski article is akin to the Alexander et al. (1967) article in that 

the focus is on potential teratogenic effects of LSD, not potential chromosome damage, but 

Auerbach & Rugowski cited Cohen et al. (1967b) and Irwin & Egozcue (1967) and were 

cited by subsequent authors writing about the potential link between LSD and chromosome 

damage. A reference to Cohen et al. (1967b) appeared in Auerbach & Rugowski’s Discussion 

section, where the authors mentioned the potential utility of in vitro studies for investigating 

whether LSD has a time-sensitive teratogenic effect; references to both the Cohen et al. 

(1967b) and Irwin & Egozcue (1967) articles appeared in an appended concluding note, 

where the authors wrote, “confirmation of the chromosome effects noted by Cohen et al. (3) 

has been reported recently (5)” (p. 1326, italics in original). Several authors from 1968 who 

wrote about the potential link between LSD and chromosome damage cited the Auerbach & 

Rugowski article; these authors include Egozcue, Irwin, & Maruffo (1968), Nielsen, 

Friedrich, Jacobsen, & Tsuboi (1968), Cohen, Hirschhorn, Verbo, Frosch, & Groeschel 

(1968), and Hungerford, Taylor, Shagass, LaBadie, Balaban, & Paton (1968). 
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September 25, 1967 — Clinical Value of LSD Questioned; Physical Damage 
Reported — Journal of the American Medical Association 

The fifth article from 1967 regarding a possible link between LSD and chromosome 

damage was a short newspaper-style story in the “Follow Up” section of JAMA. Of the four 

news stories on the page, the story relating to LSD and chromosome damage was the longest 

and was located at top left, where it would be read first. The article summarized the results 

of the Cohen et al. (1967b) study and included comments, given by Cohen and Hirschhorn 

at a 1967 National Science Foundation conference, about the ability of LSD to cross the 

placenta from mother to fetus.  

October 13, 1967 — Congenital Malformations Induced by Mescaline, Lysergic 
Acid Diethylamide, and Bromolysergic Acid in the Hamster — Geber 

The sixth related paper to appear in 1967 was “Congenital Malformations Induced 

by Mescaline, Lysergic Acid Diethylamide, and Bromolysergic Acid in the Hamster,” by 

Geber. It appeared in the October 13, 1967 issue of Science and focused on potential 

teratogenic effects of LSD. The article reported the results of an in vivo study where pregnant 

hamsters were injected with either saline solution or various solution strengths of mescaline, 

LSD, or bromolysergic acid on the eighth day of pregnancy. On the 12th day of pregnancy, 

the hamster fetuses were removed and visually examined for viability and birth defects 

before being placed in formaldehyde for three days. After soaking, the fetuses were further 

inspected for abnormal features. The control fetuses did not display any major birth defects, 

but the experimental fetuses had a greater number of runts, reabsorbed fetuses, and dead 

fetuses. Between 5–8% of the viable experimental fetuses had birth defects, and roughly 

10% of the abnormal experimental fetuses displayed multiple birth defects, such as spinal 

bifida, hydroencephaly, edemas, and hemorrhages. 

October 27, 1967 — Leukocytes of Humans Exposed to Lysergic Acid 
Diethylamide: Lack of Chromosomal Damage — Loughman, Sargent, & 
Israelstam 

The seventh article related to LSD and chromosome damage that appeared in 1967 

was “Leukocytes of Humans Exposed to Lysergic Acid Diethylamide: Lack of 

Chromosomal Damage,” by Loughman, Sargent, & Israelstam. It appeared in the October 
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27, 1967, issue of Science and was a direct follow-up to the Cohen et al. (1967b) article; the 

only article cited in the introduction was Cohen et al. (1967b), and the Irwin & Egozcue 

(1967) article was cited in a concluding note added as the issue was going to press. However, 

Loughman et al. described experimental results that contradicted both the cited studies. The 

authors reported the results of an in vivo study of the chromosomes of circulating leukocytes 

in which blood samples were taken from eight LSD-using clients of a San Francisco welfare 

agency and one non-drug-using control subject. The samples were cultured and the 

chromosomes of the leukocytes were examined microscopically. No significant differences 

existed between the rates of chromosome abnormalities “among the drug takers, between 

the drug takers and the previous or present controls, or between drug takers and a sample 

taken from the literature” (p. 508). This article was the first—and the only one published in 

1967—to strongly dispute the LSD–chromosome damage link posited by Cohen et al. 

(1967b), and this article was cited widely in the subsequent literature, particularly by those 

authors also disputing the link. 

October 27, 1967 — LSD: Effects on Offspring — DiPaolo, Alexander 

The eighth and ninth LSD-related pieces to appear in print during 1967 were a letter 

to the editor, “LSD: Effects on Offspring,” by DiPaolo, and a rebuttal by G. J. Alexander, 

the primary author of Alexander et al. (1967). DiPaolo criticized the Alexander et al. study as 

being insufficiently rigorous and expressed concern that it was published prematurely: 

“concern over drug abuses and the thalidomide tragedy of the past few years should not be 

taken as justification for reporting incomplete studies” (p. 522). In reference to chromosome 

damage, DiPaolo stated, 

The relevance of chromosomal abnormalities (2) would be difficult to assess 
even if they had been dealt with as part of this study. Under the 
circumstances, extrapolation from cultured human lymphocytes—from an in 
vitro to an in vivo system—is just as dangerous as extrapolation from one 
species to another. (p. 522; end note 2 refers to Cohen et al., 1967b) 

In rebuttal, Alexander did not address the issue of chromosome damage resulting 

from LSD use; instead, he focused on DiPaolo’s criticism of publishing results from an 

incomplete study. Alexander stated a full-scale study of LSD’s possible teratogenicity was 



Texas Tech University, E. Jonathan Arnett, August 2008 

 55 

underway and, in any case, publishing the results of an incomplete study was justified under 

the circumstances:  

DiPaolo’s reference to drug abuses and the thalidomide affair exemplifies an 
attitude with which we do not agree. … We…concluded that, if there was 
ever a time when publication of preliminary results was called for, this was 
the time. We felt that we had no right to keep silent while in possession of 
these data. (p. 522)  

November 1967 — Nonpsychic Effects of Lysergic Acid Diethylamide — 
Hirschhorn & Cohen 

The tenth article to appear in 1967 was an editorial, written by Hirschhorn & Cohen, 

that appeared in the November issue of Annals of Internal Medicine. In this article, the authors 

first described the results of the Cohen et al. (1967b), Irwin & Egozcue (1967), Cohen et al. 

(1967a), Alexander et al. (1967), and Auerbach & Rugowski (1967) studies, and then drew 

analogies between these studies’ results and the results of other studies regarding 

chromosome damage arising from disease and exposure to chemical agents. The authors 

speculate that chromosome damage arising from LSD use may mimic genetic diseases, act as 

a carcinogen (for leukemia, in particular), and cause birth defects and mental retardation in 

the second- or third-generation offspring of LSD users. 

November 16, 1967 — In Vivo and In Vitro Chromosomal Damage Induced by 
LSD-25 — Cohen, Hirschhorn, & Frosch 

The eleventh related article to appear in 1967 was “In Vivo and In Vitro 

Chromosomal Damage Induced by LSD-25,” by Cohen, Hirschhorn, & Frosch, which 

appeared on the first page of the November 15, 1967, issue of The New England Journal of 

Medicine. In this article, the authors reported the results of two studies, one in vitro and one in 

vivo. For the in vitro study, the authors took blood samples from six persons who had not 

used any drugs, been exposed to radiation, or experienced a recent viral infection. The 

authors cultured the blood samples, added various concentrations of LSD, and 

microscopically examined the samples’ leukocytes for chromosome damage. The authors 

reported finding the minimum percentage of chromosome breaks among treated samples to 

be twice the percentage of breaks in the control samples. For the in vivo study, the authors 

took blood samples from 22 people who used LSD or were exposed to LSD in utero, six 
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people taking drugs other than LSD, and 14 people who had no history of taking illicit 

drugs. The samples were cultured and then the samples’ leukocytes were microscopically 

examined for chromosome damage. The authors reported finding the mean rate of 

chromosome breaks among experimental samples to be three times the mean breakage rate 

among control samples. 

This article (Cohen et al., 1967a) was highly influential and very widely cited; it 

appeared in seven of the 19 articles and letters including citations that appeared in 1968. 

Summary of 1967 
By the end of 1967, scientific opinion regarding the questions of whether LSD 

caused chromosome damage and/or birth defects was divided into three major camps: yes, 

the jury is still out, and probably not. In short, it appears that the “yes” camp was the 

stronger on both questions. Of the 11 publications in this sample, all of which appeared in 

scientific journals with wide American readership, the authors of nine publications—Cohen 

et al. (1967b, 1967a), Irwin & Egozcue (1967), Alexander et al. (1967), Auerbach & 

Rugowski (1967), JAMA (1967), Geber (1967), Alexander (1967), and Hirschhorn & Cohen 

(1967)—either reported research results or cited studies that supported the proposed LSD-

chromosome damage or LSD-birth defects links. The author of one letter to the editor—

DiPaolo (1967)—did not draw a definite conclusion either way. The authors of only one 

article—Loughman et al. (1967)—clearly disputed the proposed links.  

A concrete example of researchers’ wide acceptance of the proposed LSD-

chromosome damage and LSD-birth defects links appears in the Introduction of a research 

article from The Lancet, a prominent British medical journal, that appeared in the March 23, 

1968 issue, exactly one year and six days after the Cohen, Marinello, & Back (1967) article 

appeared:  

Lysergide (lysergic-acid diethylamide, L.S.D.) causes chromosomal 
aberrations in cultured human leucocytes,9 and maybe [sic] teratogenic in 
rats,10 mice,11 and hamsters.12 (Fabro & Sieber, 1968, p. 639) 

 In this short declarative sentence, footnote 9 references three studies—Cohen, 

Marinello, & Back (1967), Cohen, Hirschhorn, & Frosch (1967), and Irwin & Egozcue 
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(1967)—and footnotes 10–12 refer to the Alexander et al. (1967), Auerbach & Rugowski 

(1967), and Geber (1967) articles, respectively. Clearly, one year after the LSD-chromosome 

damage link had first been reported, it was accepted as valid, and the LSD-birth defects link 

was regarded as highly plausible. 

Analytic Framework: Distortion in Scientific Articles 
The framework for my analysis of these interrelated articles will build on the 

philosophical concepts outlined in the previous chapter, particularly on Habermas’ concept 

of communicative distortion. In the remainder of this chapter, I discuss more specifically the 

analytic framework I have built from these concepts and how this framework will guide the 

analysis that is presented in the next three chapters. 

Before progressing further, it is useful to explain what “distortion” means in the 

specific context of these scientific articles and, perhaps more importantly, what distortion 

does not mean. First, it is necessary to address the attitudes with which an analyst might view 

evidence of distortion, for analytical methods can have a profound effect on the conclusions. 

On the one end of the analytical spectrum is the conspiracy theory attitude, where 

communicative distortion would be seen as endemic. In the case of the debate over the 

proposed LSD-chromosome damage link, conspiracy-minded analysts might presume the 

authors who argued either in support of or against the LSD-chromosome damage link held 

dogmatic anti- or pro-drug attitudes and intentionally poisoned the conduct and 

representation of research into the LSD-chromosome damage link. On the opposite end of 

the analytical spectrum is the scientist-as-holy-truth-seeker attitude, where communicative 

distortion would be seen as purely accidental and ultimately irrelevant. Analysts bearing this 

attitude might presume that every scientist involved in addressing the “Does LSD cause 

chromosome damage?” question was working with unimpeachable focus and integrity, and 

they did not let outside considerations impact their research, but even so, distortions 

somehow slipped into these otherwise pure discourses and were eventually purged through 

the normal process of science.  

The approach of this chapter’s analysis, which uses Habermas’s ideal speech 

communication situation, strikes a balance between these two extremes. A Habermasian 
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analytic stance does not presuppose a conspiracy on the part of the articles’ authors, yet the 

analysis is designed to identify systematic biases on the authors’ parts. Similarly, a 

Habermasian analytic stance recognizes that people’s ideas regarding what is right or good 

impact their arguments and that interpersonal communication is necessarily imperfect and 

distortions naturally occur, but Habermasian analysis is sensitive to instances and 

repercussions of distorted communication, even if those distortions are introduced without 

deliberate malice. 

The sensitivity of Habermasian analysis to instances of distortion leads to the second 

aspect of what constitutes distortion: its tolerability. Distortion is not a yes-or-no 

proposition; distortion can be present in varying degrees, and Habermasian analysis is 

capable of finding distortions of varying degrees of severity. Whether the distortion is 

intentional or incidental, distortion does influence the course of an argument, but the simple 

existence of either type of distortion (intentional or incidental) does not necessarily 

compromise a discussion’s validity. In order for distortions to compromise argumentative 

validity, Habermas specifies that the distortions must constitute “intolerable” roadblocks to 

communication; however, he does not provide many specific criteria for determining at what 

point “the discrepancy between the ideal [discussion] and its incomplete realization in a 

given instance becomes intolerable” (Habermas, 2005, p. 100). Thus, in applying Habermas’ 

concept of distortion to a rhetorical analysis, a researcher must develop specific criteria that 

define what constitutes intolerable communicative distortion. 

Intolerable Distortion 
For the purposes of this analysis, which addresses a scientific discussion conducted 

via professional journal articles, I will base the distinction between tolerable and intolerable 

distortion on how the distortion functions inside an individual article and the degree to 

which the distortion impacted the course of scientific investigation in subsequent articles. 

This split focus on immediate and ripple effects is because scientific communication—and 

particularly scientific communication via professional journal articles—is utterly dependent 

upon the open and clear communication of information, the quality of the evidence being 

offered, the validity of the warrants proffered to support claims, and the transparency of the 

argumentation processes at work. If any one of these elements is distorted to an intolerable 
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degree, the entire validity basis of the argument at hand is subverted, the discussions’ 

conclusions cannot be trusted, and subsequent investigations are built on and directed by the 

distortions in previous articles., which often leads to more flawed studies and unreliable 

conclusions. 

In order to distinguish tolerable distortion from intolerable distortion, it is useful to 

take into account the three types of distortion that appear in my analysis. Habermas 

explicitly discusses the first two: strategic rationality and instrumental rationality. The third 

type of distortion, systematic patterns of error, is my creation; it functions primarily as an 

indicator for the presence of strategic and instrumental rationality. The remainder of this 

section will discuss how interlocutors use and react to these three types of distorting 

elements.  

Habermas discusses two types of distortion—strategic and instrumental rationality—

that are closely related and often appear in scientific discussions. As previously discussed in 

Chapter 1, strategic rationality is simple goal-directed communication in which a rhetor 

treats the audience as “an opponent whose decision I seek to influence indirectly by means 

of punishments and rewards” (Habermas, 2001, p. 13). More plainly stated, strategic 

rationality is manipulation aimed toward getting one’s way. As such, strategic rationality is 

antithetical to open and free communication, and if strategic rationality enters into a 

scientific discussion, the effect of the interjection often qualifies as prima facie intolerable 

distortion because manipulation fatally subverts the intent of rational, dialectically-oriented 

interchanges: 

Should one party make use of privileged access to weapons, wealth, or 
standing, in order to wring agreement from another party through the 
prospect of sanctions or rewards, no one involved will be in doubt that the 
presuppositions of argumentation are no longer satisfied (Habermas, 1982, p. 
272-3, as cited in Gross, 2006, p. 101) 

To draw a broad analogy, let us posit the existence of two college students, Student 

A and Student B, who share a house. The students are arguing about who is responsible for 

doing the dishes, and Student A is the owner of the ill-tempered 900-lb. gorilla sitting in the 

living room. If Student A states that unless Student B agrees to wash the dishes, the gorilla 

will tear Student B limb from limb, Student A’s statement qualifies as strategic rationality. 
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Instrumental rationality is somewhat similar to strategic rationality in that both types 

of distortion influence the course of discussion through applying outside pressures. 

Instrumental and strategic rationality are different, though, in that instrumental rationality is 

communication based on a “discourse of expertise and authority” (Dayton, 2002, p. 366), 

and it is designed to convince other interlocutors to take actions that reflect support of 

existing institutions and the institutions’ rules/methods/values. Thus, instrumental 

rationality may intolerably distort scientific communication by diverting the course of a 

scientific discussion away from conclusions based strictly on the evidence at hand and 

toward conclusions based on institutional pressures.  

In the analogy of the college students, if Student A tells Student B, “We agreed when 

we moved in that we would keep the gorilla happy, and the gorilla likes it when you wash the 

dishes,” Student A appeals to a set of institutional rules and thereby employs instrumental 

rationality. 

The third type of distortion in scientific articles, patterns of error, is more subtle than 

either strategic or instrumental rationality and Habermas does not address it. Even so, this 

dissertation will use patterns of error as an analytical adjunct to Habermas’s theory because 

patterns of error are similar to communicative distortion, as defined by Habermas, in several 

ways. First, patterns of error often indicate the presence of hidden, or “latent” 

communicative distortion, which will be addressed shortly. Second, even if a communicative 

interchange does not include one identifiable, highly significant instance of communicative 

distortion that effectively derails the communicative process, the cumulative effect of small 

instances of distortion can have the same effect. Furthermore, although identifying single 

instances of communicative distortion is a difficult task, the cumulative effects of 

communicative distortion are much easier to trace because clear patterns of communicative 

distortion emerge over time or become evident in a series of similar, repetitive errors on the 

part of an interlocutor.  

In scientific discussions, as is the case with discussions in less highly specialized 

spheres, interlocutors frequently make mistakes. This should be far from surprising, as 

scientific knowledge is not an innately rock-solid edifice of unassailable facts accreted over 

years of flawless investigations; whether one takes a Kuhnian position that science 
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progresses in leaps and bounds or an incrementalist viewpoint that emphasizes steady 

accumulation of knowledge, all scientists and philosophers of science agree that errors 

happen, and the results of these errors may persist until the errors are overturned by new 

evidence. The key to determining whether errors in scientific discussion are mistakes or 

distortion is to determine what patterns of error exist and to determine their source, slant, 

and implications. For example, sometimes a pattern of errors reveals the presence of latent 

strategic or instrumental rationality, at which point an analyst must determine whether the 

rationality’s application leads toward a verdict of tolerable or intolerable distortion. At other 

times, patterns of error may exist but not contain conclusive evidence of strategic or 

instrumental rationality; in these cases, an analyst must examine the scientific communication 

at hand and determine whether the preponderance of the evidence indicates a series of 

mistakes or systemic bias on the part of the interlocutors that drove the discussion’s 

conclusion. 

In addition to determining the type of distortion, the second major consideration in 

differentiating tolerable and intolerable distortion in scientific discussions is determining 

whether instances of distortion enter these discussions openly or surreptitiously. If an 

interlocutor openly introduces strategic or instrumental rationality into a scientific 

discussion, it is entirely possible that the other interlocutors can either compensate for the 

pressures being brought to bear and still arrive at a consensual, rationally based conclusion, 

or they may acknowledge the distorting rationality’s presence and its detrimental effect on 

the possibility of their finding a rationally based, consensually derived conclusion. Similarly, 

if an interlocutor in a scientific discussion presents information with a clearly understandable 

pattern of error, other participants in the discussion can evaluate the evidence in context and 

draw scientifically defensible conclusions regarding both the quality of the evidence at hand 

and the validity of the interlocutor’s pronouncements. As such, if strategic or instrumental 

rationality and/or patterns of error are “openly declared and permissible” (Habermas, 2005, 

p. 154), the distortion they introduce into an argument may be tolerable. 

Let us return to the analogy of two college students and the 900-lb. gorilla. If Student 

A introduces strategic rationality through a threat of gorilla-induced dismemberment or 

instrumental rationality through an appeal to institutional norms (i.e., both students agree 
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that it was important to please the gorilla), the question of whether the threat is tolerable or 

intolerable distortion depends on how Student B deals with the communicative distortion. In 

the case that Student B cowers in terror and acquiesces, the distortion is intolerable because 

Student A introduces coercion that determines the discussion’s outcome. In the case that 

Student B acknowledges the gorilla’s presence but still continues with a rational discussion 

about whose responsibility it is to wash the sinkful of dirty dishes, communicative distortion 

is present, but it is tolerable because the distortion does not derail the argument from its 

rational course. 

If, however, distortion-causing elements are latent—not openly declared—their 

effects are often pernicious because interlocutors may assume they are working toward 

reaching agreement about the subject at hand, whereas they are actually working toward 

undermining the possibility of reaching a valid agreement. Barbara Fultner, the chair of the 

Denison University philosophy department and translator of Habermas’s On the Pragmatics of 

Social Interaction (2005), clearly limns this problem: 

The strongest cases of systematic distortion are those in which the speaking 
subjects themselves are unaware of their violation of communicative 
presuppositions, such as when a competent speaker expresses herself 
unintelligibly without realizing it, when one spouse deceives herself about her 
feelings for the other, or when a speaker thinks she is acting in accordance 
with social norms but it actually violating them. (Fultner, 2001, p. xxi) 

Again, in the analogy of the college students and the surly gorilla, Student A may be 

convinced that he is actually working in Student B’s best interests by having Student B do 

the dishes and thereby protecting Student B from the gorilla’s dirty dish-induced wrath. 

However, in this case, Student A either does not truly care about Student B or does not 

realize that bringing a 900-lb. gorilla into a domestic situation is not socially acceptable. 

Thus, Student A deceives himself about the acceptability of his proposal and/or evidence, 

and latent instrumental rationality on the part of Student A is present and intolerably distorts 

communication by blocking even the possibility of a rational discussion about whose job it is 

to wash the dirty dishes. 

At the same time, the simple presence of latent rationality or patterns of error does 

not necessarily mean a discussion’s validity is irreparably compromised, for as Habermas 
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notes, the ideal speech communication situation is an idealized representation, not a concrete 

goal state:  

What is typical…are situations that lie in the gray area somewhere between a 
lack of understanding [Unverständnis] and misunderstanding [Missverständnis], 
intended and involuntary insincerity, veiled and open disagreement on the 
one hand, and an always already existing pre-understanding [Vorverständigsein] 
and mutual understanding on the other. In this gray area, agreement must be 
actively brought about. (Habermas, 2001, p. 137, italics in original) 

Hence, when Student A and Student B are discussing who should wash the dirty 

dishes, there is always going to be a 900-lb. gorilla in the living room, and the students must 

take the gorilla’s presence into account whenever they enter into a discussion. If, however, 

Students A and B are still able to hash out a rationally motivated, dialectically oriented 

answer to who should wash the dirty dishes—for example, “I’ll wash, you dry; that way, the 

gorilla will be pleased and neither of us will get stuck with doing the other’s dishes.”—then 

systematic distortion did not unduly influence the outcome of the discussion. 

In summary, if the authors of the articles I will examine employ strategic rationality, 

instrumental rationality, or patterns of error that display systemic bias, I will examine the 

effects of these distorting elements, both inside the articles themselves and in subsequent 

articles which either cite or build on the conclusions of the articles containing 

communicative distortion. If communicative distortion within articles  

• prevents the readers from understanding the articles’ content,  

• negatively impacts the rational warrantability of the authors’ evidence, 

• demonstrates that the authors are deceiving themselves, or 

• prevents the unforced nature of the better argument from prevailing,  

then the distortion is intolerable. Similarly, if the ripple effects of communicative distortion 

lead to subsequent articles that 

• contain citations of demonstrably incorrect or scientifically unsupportable results, 

• base their methodology or theoretical premises on the flawed articles, or 
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• contain appeals to flawed studies’ results that color the interpretation of new results, 

then the communicative distortion is intolerable. 

It is important to note, though, that the presence of intolerable distortion in one 

scientific article does not mean all future communication regarding the matter in question is 

doomed. Distortion in one discussion can have ripple effects that persist in subsequent 

discussions, but distortion is also a local phenomenon. In the short term, communication 

may break down due to intolerable levels of distortion, but in the long term, rational, 

dialectically-oriented communication may become possible through a variety of avenues. For 

example, changes in social, religious, academic, and political realities; groundswells of 

popular support; the persistence of contrary evidence and the people who present contrary 

evidence; pressure from activist groups; and other, similar factors can change the 

environment in which intolerably distorted communication took place, and when these 

changes occur, spaces for open, unconstrained discussions may appear. In terms of the 

analogy involving the two college students and the 900-lb. gorilla, the gorilla may die, move 

next door in search of larger bananas, or be evicted by the landlord; it may also be the case 

that Student A comes to his senses and realizes an ill-tempered gorilla really isn’t a good pet. 

Particularly in the case of scientific controversies, changes in context can have great effects 

on the potential for eliminating or reducing distortion; in particular, the existence and 

persistence of research results that run contrary to predictions is what creates the potential 

for overcoming intolerable distortion. 

Historical Example of Intolerable Distortion 
Many articles in scientific and medical literature address the problem of 

communicative distortion, specifically as it is manifested in plagiarism, deception, and 

outright fraud; a very brief list of representative articles discussing the issue includes Hansen 

& Hansen (1995), Laurent, Radola, & Breen (2004), Claxton (2005), Bonetta (2006) and 

Lamb (2007). Related examples also exist in the popular press, such as articles in the New 

York Times (Altman & Broad, 2005; Choe, 2005; Kolata, 2005a, 2005b) and Time magazine 

(Lemonick, 2006) regarding the scandal about Dr. Hwang Woo Suk’s falsified reports of 

cloning human embryos. These scientific and popular articles discuss instances of deliberate 
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communicative distortion, but as previously discussed, it is also possible that authors 

unwittingly distort communication to an intolerable extent. 

The following example from scientific literature will demonstrate that intolerable 

distortion within scientific articles exists, contains social and political implications outside the 

scientific sphere, and is a worthwhile subject for rhetorical analysis. 

October 1998 — Positron emission tomographic evidence of toxic effect of 
MDMA (‘Ecstasy’) on brain serotonin neurons in human beings — 
McCann, Szabo, Scheffel, Dannals, & Ricaurte 

This article appeared in the October 31, 1998, issue of the prestigious British medical 

journal The Lancet. The article describes a study in which the US government-funded authors 

injected 14 self-reported Ecstasy users and 15 control group members with a radioactive dye 

that adhered to serotonin transporters in the brain. (Serotonin is a neurotransmitter that 

plays a major role in regulating sleep, memory, pain, sex, appetite, and emotion.) The 

researchers then performed a positron emission tomography (PET) scan on each research 

participant’s brain and compared the images of the participants’ cortexes. The researchers 

reported the Ecstasy user group “showed decreased global and regional brain 5-HT 

transporter binding...[that] positively correlated with the extent of previous MDMA use” 

(McCann, et al., p. 1433).  

In ordinary language, the Ecstasy users appeared to have severe brain damage. 

The McCann et al. study’s results were spectacular and widely disseminated; in the 

scientific arena, 400 articles cited the McCann et al. article (Google Scholar, 2007) and, in the 

public arena, the study’s results were reported by such sources as in a news release by Johns 

Hopkins University (“Hopkins,” 1998); news stories from the British Broadcasting 

Corporation (“Ecstasy Link”[a] 1998), the Irish Examiner (von Radowitz, 1998), the Reuters 

newswire (“Ecstasy Link”[b], 1998), and the Australian Broadcasting Corporation 

(“Ecstasy’s After-Effects,” 1998); magazines such as Scientific American (Leutwyler, 2000); a 

human interest story in the Plaistow, NH, Rockingham News (“Highs and Lows,” 2000), and 

the PBS teen education/outreach series “In the Mix” (2001). However, the original article 

was deeply flawed and contained many examples of communicative distortion that 

substantially influenced the study’s outcome toward a false conclusion, caused the faulty 
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conclusions to enter the public sphere, and guided the formation of government policy in 

ways that run counter to Habermas’s ideal of communicative rationality. 

Specific instances of communicative distortion inside the McCann et al. article that 

were discussed by Concar (2002), Grob (2002), and Kish (2002), included the authors’ failure 

to  

• provide information that would allow readers to fully compare the experimental and 

control groups; 

• control for the experimental subjects’ polydrug use, take into account the 

experimental group’s Ecstasy intake (which can only be described as heroic in 

quantity); 

• use the appropriate brain scan; 

• use correct statistical methods for plotting their data; and 

• use a sufficiently large control group.  

Each of these problems is at least a surface violation of Habermas’s 

Truthfulness/Validity criterion and distorts communication because each problem indicates 

that the study’s conclusions are not based on rationally warrantable reasons; in fact, the 

problems that Concar, Grob, and Kish point out are sufficiently serious to discard the entire 

McCann et al. study’s results. Even so, none of these problems, taken alone, is conclusive 

evidence that the authors intentionally conducted bad science. Taken collectively, though, 

these lapses work together to paint a picture of intolerable distortion on the part of authors 

who failed to base their conclusions on rationally warrantable reasons and failed to remain 

alert to self-deception.  

Further evidence that the authors systematically violated Habermas’s 

Truthfulness/Sincerity criterion by failing to base their conclusions on the unforced nature 

of the better argument is the funding history of the laboratory with which the McCann et al. 

group is affiliated. The laboratory is a major recipient of National Institute on Drug Abuse 

(NIDA) funding, and in 1998, the year of the McCann et al. article, the laboratory received 
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$1,510,852 from NIDA. NIDA funding of the laboratory increased each year from that 

point onward, even after another highly public scandal involving a retracted article arising 

from the same laboratory and involving many of the same scientists. In this second case, 

another widely disseminated article about Ecstasy, “Severe Dopaminergic Neurotoxicity in 

Primates After a Common Recreational Dose Regimen of MDMA (‘Ecstasy’)”, by Ricaurte, 

Yuan, Hatzidimitriou, Cord, & McCann (2002), was publicly retracted (Ricaurte et al., 2003) 

because the authors injected test animals with amphetamine, not Ecstasy, and then published 

the highly unusual results without re-checking them. Even so, in 2003, the year the Ricaurte 

et al. study was retracted, the laboratory received $1,876,624, its second-highest total yearly 

research grant (Jerome, 2004). Furthermore, the laboratory has yet to produce an article that 

does not reinforce the US government’s existing anti-Ecstasy policy. This evidence tends to 

support the idea that latent instrumental rationality is at play and that the workers in the 

Ricaurte/McCann laboratory violate Habermas’s Rightness/Appropriateness criterion by 

predetermining the outcome of experiments.  

The ripple effects from the intolerable communicative distortion in the McCann et 

al. article were wide-ranging. NIDA issued a press release entitled “‘Ecstasy’ Damages the 

Brain and Impairs Memory in Humans” (Mathias, 1999), which included dire warnings about 

Ecstasy’s neurological effects and ominous purple-on-black images of PET scans that 

contrasted 15 slices of a non-Ecstasy user’s brain to corresponding slices of an Ecstasy user’s 

brain. The caption read, in part, “Dark areas in the MDMA user’s brain show damage due to 

chronic MDMA use” (Mathias). In addition, NIDA printed and distributed 740,000 

postcards bearing an image of a bright orange “plain brain” on a black background next to a 

dull orange “brain after Ecstasy” on a purple background (Leutwyler, 2000; Bartlett, 2004). 

Many news, anti-drug, and governmental organizations in the United States ran the NIDA 

press release on their websites, and many of the organizations also reproduced one of the 

PET scan images.  

The McCann et al. PET scan study was also cited in 2000 by Dr. Alan I. Leshner, the 

NIDA Director, in testimony before the U.S. Senate Caucus on International Narcotics 

Control. His testimony included an orange-on-black version of the images in the study, and 

he stated,  
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through the use of modern imaging techniques, we now have direct evidence 
to support the voluminous animal literature showing a decrease in a 
structural component of serotonergic...neurons in human MDMA users. The 
attached picture depicts this reduction. (Leshner, 2000, paragraph 8)  

As Dr. Leshner correctly stated, the brain images’ dark areas were supposed to 

indicate locations of the brain where serotonin transmitters were not functioning, but in the 

popular understanding, the dark areas were interpreted as evidence that Ecstasy users’ brains 

were shrunken and riddled with holes (McNeil, 2003). In fact, one DEA agent stated this to 

be the case on an ABC News special:  

…for lack of a better term, it turns your brain to Swiss cheese... puts holes in 
it, does permanent brain damage, irreversible, irreversible from the very first 
time. So the great fear is that we could have a generation of people who have 
used this drug who appear to be stroke victims and can’t even care for 
themselves by the time they reach their 40th or 50th birthday. (Erowid, 2004) 

The problem here is that although the people who repeated the results from the 

McCann et al. study and promulgated the U.S. government’s official anti-Ecstasy line were 

ostensibly using rationally warrantable reasons to advance their argument and were 

presumably acting in good faith while doing so, the McCann et al. study—and particularly 

the spectacular PET images—were fundamentally flawed and essentially meaningless from a 

scientific standpoint (Concar, 2002; Grob, 2002; Kish, 2002). Kish, a neuropathologist at the 

Center for Addiction and Health in Toronto, Canada, was quoted as saying, “There are no 

holes in the brains of ecstasy users. And if anyone wants a straightforward answer to 

whether ecstasy causes any brain damage, it’s impossible to get one from these papers” 

(Concar, 2000, p. 29). Thus, even though other scientists were aware of significant problems 

in the PET scan study, and researchers such as Vollenweider, Grob, Chang, and Gamma had 

produced contradictory results (Baggott & Mendelson, 2001), the United States government 

continued to promulgate scientifically unsupportable information, and the issue appeared to 

be settled in the public sphere, where the incorrect information went unchallenged. 

That was the status quo until April 2002—over three years after the McCann et al. 

study’s publication in October 1998—when the British publication New Scientist published 

what can best be described as an incendiary article on the problems with existing Ecstasy 

research that pointedly dismissed the McCann et al. PET scan study. At that point, news 



Texas Tech University, E. Jonathan Arnett, August 2008 

 69 

organizations from around the world ran articles that exposed the McCann et al. study’s 

flaws. For example, the New Zealand Herald ran a story entitled “Scientists Reject Ecstasy 

Claims” (“Scientists,” 2002) and the LA Weekly published “Your Brain on Bad Science” 

(Lewis, 2003). Even so, the retracted article did not receive nearly as much media attention 

as the original story, and the discredited PET images are still widely available online. As of 

the time of writing (2007/2008), examples of prominent websites that still include the 

discredited images without caveats include 

• the official NIDA website 

(www.drugabuse.gov/NIDA_Notes/NNVol14N4/Ecstasy.html); 

• the Marine Corps Community Services website (http://www.usmc-

mccs.org/downloads/downloads/subabuse/ncosymposium/day1/MTAC_Narcotic

s_Brief.ppt#275,6,Ecstasy); 

• the Narconon (a drug addiction treatment organization) website 

(http://www.narconon.org/drug_information/ecstasy_addiction);  

• the parent advice section of About.com 

(http://parentingteens.about.com/cs/ecstasy/l/blecstasy3.htm). 

From this example, it becomes clear that intolerably distorted communication within 

scientific articles can have serious, long-lasting implications outside the scientific sphere and 

that distortion within scientific articles is a worthwhile subject for rhetorical analysis. 

Habermasian Analysis of Scientific Discourse 

Analytic Structure 
The next two chapters, 4 and 5, will address the Cohen et al. (1967b) and Irwin & 

Egozcue (1967) articles, respectively as they are the wellspring for all subsequent research; 

Chapters 6 and 7 will address the subsequent articles that appeared in 1967, as divided into 

the LSD-chromosome damage and LSD-teratogen streams of investigation.  

The analysis in both chapters will be broken down into the following categories: 

Introduction, Methods, Results and Discussion, and Sources of Support. These categories 
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are arranged as they would be encountered by a reader progressing in a linear fashion, from 

an article’s start to its finish. In the remainder of this chapter, I discuss these categories and 

preview how each relates to the over-arching goal of identifying instances of intolerable 

distortion in the scientific articles. 

Introduction 

Authors of scientific papers using the standard Introduction, Methods, Results, and 

Discussion (IMRaD) format use the Introduction section to review the existing literature on 

the subject at hand, characterize the current state of discussion, locate their articles within 

the ongoing discussion, and justify their investigations (Paul & Charney, 1995; National 

Academy of Sciences, 1989; Swales, 1984). Introduction sections are also among the most 

frequently read elements of studies among scientists reading in their native languages, 

particularly among readers in the “hard sciences” (Burrough-Boenisch, 1999), which is the 

category to which the articles under examination belong. Hence, it stands to reason that the 

authors’ efforts in positioning their studies within the existing literature are where persuasive 

moves and any attendant distortions are likely to be seen and to have a great impact.  

Further support for analyzing Introduction sections in search of communicative 

distortion is found in Bazerman (1985) and Berkenkotter & Huckin (1995), who found that 

when scientists read published studies, their reading patterns vary; for example, scientists 

reading articles about unfamiliar topics tend to read the Introductions and conclusions, 

whereas scientists reading articles on highly familiar topics tend to focus on the studies’ 

methods, calculations, and results. Since the link between LSD and chromosome damage 

was a new subject in 1967, it is likely that the articles’ Introductions were widely read at that 

time and had a great deal of impact on their readers. As such, the Introductions are an 

appropriate focus for analysis. 

Methods Section 

The Methods section of an IMRaD-format scientific journal article is where the 

authors describe the procedures used in the study and, in doing so, present evidence as to 

the validity of the study’s results. As such, the description and validity of research methods 
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used in scientific research reports are interrelated and are of particular interest in a 

Habermasian analysis due to their rhetorical functions.  

Methods’ Descriptions and Validity 

Valid research methods are vital for supporting a study’s integrity because of their 

fundamental value in shaping the course of a scientific investigation and establishing the 

investigation as a rationally-based enterprise: “In a dialectical model, the security of 

knowledge claims comes from the security of the procedures by which the basis for claims 

have been tested” (Jacobs, 2000, p. 273). In short, if the research methods are sound, the 

results are likely to be sound. Even so, this does not mean that readers are necessarily eager 

to read Methods sections. In a typical IMRaD-format article, the Methods section is, 

typically, a rather dry and “less news-rich” (Burrough-Boenisch, 1999, p. 309) section that 

scientist readers who are conversant with the subject being discussed usually read last 

(Bazerman, 1985; Berkenkotter & Huckin, 1995; Burrough-Boenisch, 1999), if they read it at 

all. However, a study’s validity stands or falls on the validity of the Methods section, and the 

manner in which an author presents the methods used can have great effects on whether the 

article contains distorted communication. 

Communicative distortion can enter Methods sections through authors “fudging” 

the methods, deluding themselves about their investigations’ validity, or simply 

communicating their methods poorly. In the first case, authors fudging the Methods section, 

authors who intentionally provide incorrect information deceive readers about the relevance 

or quality of the investigative procedure and thereby violate Habermas’s criteria for 

communicative action in three ways. First, authors who intentionally provide false 

information about their methods do not base their arguments on rationally warrantable 

reasons and therefore violate the Truthfulness criterion. Second, these authors violate the 

Truthfulness/Sincerity criterion a second time by preventing “the unforced nature of the 

better argument” (Habermas, 2005, p. 86–87) from being the basis for discussion. Third, 

authors who knowingly provide false information violate Habermas’s 

Rightness/Appropriateness criterion by not meaning what they say and thereby deceiving 

the reader.  
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In the second case, authors deceiving themselves about the validity of their methods, 

these authors fail to base their propositions regarding their choice of research methods on 

rationally warrantable reasons and, therefore, violate the Truthfulness/Sincerity criterion. As 

Habermas clearly states, “in theoretical-empirical disputes…[exclusion of deception and illusion] 

takes on the further significance that one remain critically alert to self-deception” (2005, p. 

107, italics in original). This may seem obvious, but it is a more complex point than it may 

first appear because a naïve analyst may think that any authors who inadvertently provide 

incorrect or flawed information about their methods’ validity and reliability do not base their 

propositions on warrantable reasons and, therefore, always violate the Truthfulness/Sincerity 

criterion. This is not necessarily the case, though. As Habermas clearly states, 

One can be mistaken, and one may be mistaken. An unintentionally false 
statement does not fall into the class of actions for which we are accountable. 
The care with which a speaker makes good on the warrant he takes on with a 
constative speech act can be sanctioned much like lying, but error cannot. 
(2001, p. 154, italics in original)  

Thus, if an author makes a simple mistake in describing a study’s methods or 

chooses a method that is logically justifiable but not necessarily the best method, then there 

is no systematic distortion involved—it’s simply a mistake. If, however, the authors fail to 

think through the choice of research method and proceed with full confidence in a research 

method that is deeply flawed, then communicative distortion exists. Furthermore, if an error 

in justifying a research method’s use is part of a larger pattern of misstatements or 

procedural error that indicates bias toward finding a particular result, then communicative 

distortion also exists.  

The third case, authors communicating the contents of their Methods sections 

poorly, is complex. On the surface, it would appear that if authors misstate or do not clearly 

state necessary information about their research methods, authors thereby violate 

Habermas’s Comprehensibility criterion, which requires rhetors to present information in a 

manner which the audience can understand. This both is and is not the case. On the one 

hand, Habermas states that systematic distortion does not exist in the case of a scientist who  

abides neither by the demands for explication nor by the terminology of a 
discourse, which is regulated by an academic discipline. … This does not 
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mean that [the scientist’s] factual assertions are not intelligible, but only that 
they violate the norms of a level of intelligibility to be expected in the context 
of a specialized public sphere. (2001, p. 150) 

On the other hand, Habermas does not appear to fully consider the functionally-

determined necessity of clear communication in the sciences, where a lack of precision and 

clarity may have far-reaching effects. In support of this idea, Habermas contradicts the 

previous quoted passage when he writes,  

An utterance must be sufficiently well formed so that it can be understood. 
Otherwise it does not serve the purpose of reaching mutual understanding. 
… Intelligibility is a claim that can be satisfied to a degree: An utterance may 
be more or less intelligible, but it must be intelligible überhaupt (i.e., 
sufficiently so) if it is to fulfill its communicative purpose. It is possible to set 
different standards of intelligibility for utterances depending on their 
particular functional contexts. For example, the standards of precision and 
demands for explication in science are different from those of everyday 
communication. (2001, p. 49, italics in original) 

Thus, I suggest that the functional results of unclear language—and it does not 

matter whether the authors used unclear language intentionally or unintentionally—are the 

key to determining whether systematic distortion exists in scientific communication. In the 

case of Methods sections, if authors use unclear language that prevents readers—and 

particularly expert readers who are conversant with the methods and language used by 

scientists in similar investigations—from understanding the contents of Methods sections 

and/or the unclear language masks flaws in a study, then the authors violate Habermas’s 

Comprehensibility criterion.  

In the end, whether authors stretch the truth, lie to themselves, or write poorly in the 

Methods section, open, unconstrained discourse cannot take place until the distorted 

communication about methods is exposed. On the positive side, scientific discussion tends 

to expose both honest mistakes and distorted communication and to take corrective action; 

on the negative side, uncovering distortion and countering its effects take time, and while the 

communication is being sorted out, the effects of communicative distortion can persist. In 

the scientific sphere, systematic communicative distortion in Methods sections can have 

ripple effects that lead to negative repercussions such as these:  
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• research studies contain demonstrably incorrect or scientifically unsupportable 

results; 

• further scientific investigation into potentially fruitful areas of research does not 

occur; 

• future investigators’ energies are diverted toward exploring blind alleys; 

• appeals to orthodoxy color the results of future research. 

The effects of intolerably distorted communication also persist outside the scientific 

sphere. In particular, once the flawed results of distorted scientific communication enter the 

public sphere and are spread via the mass media, the incorrect results become ingrained 

within the public’s consciousness, and the flawed results become regarded as truths. Studies 

in psychology that investigate the perceived truth value of information support this 

hypothesis (Arkes, Hackett, & Boehm, 1989; Begg, Armour, & Kerr, 1985; Gilbert, Krull, & 

Malone, 1990; Skurnik, Park, Yoon, & Schwarz, 2005; Weaver, Garcia, Schwarz, & Miller, 

2007). 

Results and Discussion Sections 

The Results and Discussion sections of scientific articles should be analyzed for 

instances of communicative distortion because they are among the most frequently read 

parts of any article appearing in scientific journals. For example, Bazerman (1985) found that 

readers of physics articles “[look] at the introduction and conclusion, perhaps scanning 

figures, to get a general idea of what the writer [is] trying to do” (p. 11), and come back to 

the rest as needed. Berkenkotter & Huckin (1995) found that readers who are familiar with 

the subject at hand often read the news-rich Results sections first and then either read the 

Discussions or skip back to the Introductions, whereas readers unfamiliar with the subject 

matter read the articles through in IMRaD order. Burrough-Boenisch found that 56% of the 

scientists in her sample tended to read Results sections earlier than they typically appear in 

the IMRaD sequence. 
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The functions of Results and Discussion sections are evident in their names: Results 

sections present the results of an investigation and Discussion sections present the authors’ 

speculation about their results’ significance. It is no surprise that in both of these sections, 

authors state the strongest, broadest claims they can make based on the evidence at hand; for 

example, Myers (1985) describes two biologists’ efforts to have articles published in 

professional journals and makes particular note of the authors’ efforts to stake strong claims. 

However, this does not mean authors have license to misrepresent either their results or the 

results’ larger consequences, and communicative distortion can enter both Results and 

Discussion sections through authors providing false information, deluding themselves about 

their results’ validity and meaning, or simply communicating poorly.  

In the first case, falsification, authors who intentionally misstate or wholly make up 

either their results or the meaning of their results violate both Habermas’s 

Truthfulness/Sincerity criterion, by failing to base their claims on rationally warrantable 

reasons, and the Rightness/Appropriateness criterion, by not meaning what they say and 

thereby deceiving the reader.  

In the second case, authors deceiving themselves about the validity and/or the 

applicability of their results, these authors violate Habermas’s Truthfulness/Sincerity 

criterion by failing to base their truth claims about their results’ validity or applicability on 

rationally warrantable reasons and not allowing “the unforced nature of the better 

agreement” (Habermas, 2005, p. 86–87) to prevail. This type of distortion most commonly 

arises as a direct consequence of authors’ deceiving themselves about the reliability of their 

the Methods section, for as previously noted in the analysis of Methods sections above, 

Habermas clearly states, “in theoretical-empirical disputes…[exclusion of deception and illusion] 

takes on the further significance that one remain critically alert to self-deception” (2005, p. 

107, italics in original). This is especially the case in scientific articles, where the Results and 

Discussion are the most widely read portions of any scientific article and inaccuracies are 

likely to have the widest ripple effects. 

The third case, authors communicating the contents of their Results and Discussion 

sections poorly, is complex because analysts must be able to distinguish between simple 

mistakes and systematic distortion, which can be especially problematic in these sections. 
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Simple mistakes are to be expected, and they are forgivable; if every instance of verbal 

ambiguity, slip in representing experimental data, or overly hopeful speculation about 

experimental results’ significance qualified prima facie as distortion, then every author who 

ever wrote a scientific article could be branded as an obfuscationist or outright liar, which is 

unfair. Hence, the key to distinguishing simple mistakes from systematic communicative 

distortion is determining if poor communication is intentional or if the poor communication 

is (a) not a consequence of communicative distortion in the Methods section and (b) has 

severe ripple effects in subsequent articles. In the former case, intentionally unclear 

communication, authors violate both Habermas’s Comprehensibility and 

Rightness/Appropriateness criteria because the authors purposely inhibit mutual 

understanding and deceive the other interlocutors. In the latter case, unintentionally 

incomprehensible communication that arises locally in Results and Discussion sections, 

authors violate Habermas’s Comprehensibility criterion because the authors do not make 

themselves sufficiently understandable, and their unclear expressions cause misinformation 

to persist in the subsequent literature. 

Sources of Support 

At some point in a scientific article, usually after the reference list at the article’s end, 

authors include information about the financial and material support that enabled them to 

conduct the study. In the case of the articles investigating the potential LSD-chromosome 

damage and LSD-birth defects links, it is possible that these sources of funding and material 

support may have had an effect on the authors’ conduct of their studies and the 

representation of their studies.  

Financial Support 

Scientists who do not work for major corporations typically fund their experiments 

through grants, which are available from both private donors (foundations, charities, 

individuals) and governmentally-administered programs. With the exception of a few grants, 

such as the John D. and Catherine T. MacArthur Fellowship, better known as the “genius 

grant,” that distribute strings-free funds based on nominations, grant money does not simply 

fall from the sky. Instead, scientists must search out and apply for grants, and granting 
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agencies typically require detailed information about how much money will be needed, how 

the money will be used, and who will benefit from the project being funded. It is therefore 

clear that grant applications oriented toward furthering a granting agency’s goals and 

interests are more likely to be approved than applications oriented toward challenging the 

granting agency’s values, which introduces the potential for bias to enter scientific research.  

A notorious historical example of funding source bias can be seen in research funded 

by the Tobacco Institute, which was essentially a propaganda arm of tobacco companies; in 

1989, the Senior Vice President of the Tobacco Institute Executive Committee stated in a 

speech to the other Executive Committee members, 

Scientists will not buck for love what the Washington Post just last week 
called the “scientific consensus” about E-T-S [environmental tobacco 
smoke] as a health hazard. It takes money. (p. 8)  

Gentlemen . . . To begin to bring back the first-rate scientific consultant 
program we were on our way to developing three years ago . . . would cost an 
estimated $1 .4 million this year . . . For that sum . . . we would propose to 
identify between 10 and a dozen scientists and put them to work writing the 
articles and participating in the conferences. (p. 17, ellipses in original) 

In the realm of publicly funded research, though, overt bias of this type is far less 

common, and signs of bias, when present, are correspondingly far less clear-cut. In a review 

of issues that should be taken into account when evaluating scientists’ commentary on public 

policy, Condic & Condic write, 

Surprisingly, for research funded by the federal government and private 
foundations there is very little impact [on the nature or quality of the 
scientific findings resulting from that funding]. … [W]hile it may appear that 
the push for ever-more research funding and the competition for research 
dollars would provide an incentive to generate ever-more positive findings, in 
practice this is rarely the case. (2003, p. 171–2) 

This counter-intuitive finding, Condic & Condic state, is due to the intense 

competition between applicants, where well-designed studies are a prerequisite for being 

considered for funding. The implication is that publicly funded research is likely to be 

unbiased, but this is hard to square with the facts regarding the allocation of research funds 

among competing projects.  
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For one, just because a study is well-designed study does not guarantee it will receive 

funding because most research grant requests are rejected. For example, in 2007, the 

National Institutes of Health funded 21.3% of the Research Project Grant applications it 

received (Department of Health and Human Services, 2007). For two, it is entirely possible 

that scientists’ interest in obtaining funding in order to continue their careers may influence 

the researchers’ conduct, as Condic & Condic also note: 

Scientists are unlikely to provide completely unbiased testimony on topics 
that directly or indirectly affect the funding levels available for their own 
research or for biotechnology enterprises. The extent to which the research 
funding of the scientist’s own laboratory may be altered by the outcome of 
the debate for which testimony is being solicited must be taken into account. 
(p. 178) 

It is clearly necessary, therefore, to examine scientific articles for the authors’ sources 

of funding and to look for evidence of whether researchers’ biases toward funding agencies’ 

positions on LSD introduced strategic or instrumental rationality and thereby distorted 

communication within the articles. 

Material Support 

Another potential source of bias that is similar to funding sources and must be 

addressed is the source of the materials that researchers test in their experiments. In the case 

of the articles in the sample examined here, the particular focus of interest in terms of 

potential bias is the source from which researchers obtained LSD to conduct in vitro studies 

or in vivo studies involving medically supervised LSD ingestion. In these particular studies, 

Sandoz Pharmaceuticals, the Swiss company that manufactured LSD under the trade name 

Delysid, donated the LSD. At first glance, the nature of this researcher-corporation 

relationship seems to indicate that the various authors would have a disincentive to find 

problems with LSD, as they received the sample as a gift and, in order to receive more free 

drug samples in the future, would likely report results favorable to the donating corporation. 

On a similar note, recent research into the impact of corporate sponsorship in clinical trials 

of drugs suggests that “(s)ystematic bias favours products which are made by the company 

funding the research” (Lexchin, Bero, Djulbegovic, & Clark, 2003, p. 1167).  
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In the case of the studies involving medically supervised use of LSD that are being 

examined here, though, the donation of LSD by Sandoz appears not to be an influence on 

the authors’ investigative conduct or the reporting of their results. This apparent lack of 

outside pressure was due to LSD’s long status as a drug in search of a disease; from the 

1950s through the 1960s, Sandoz distributed LSD widely to researchers in hopes of finding 

medical or psychiatric uses. For example, LSD was investigated as an adjunct to 

psychotherapy (Abramson, 1955; Cohen & Eisner, 1959; Chandler & Hartman, 1960; 

Mechaneck, Feldstein, Dahlberg, & Jaffe, 1968), a treatment for alcoholism (Smith, C., 1958; 

Chwelos, Blewett, Smith, & Hoffer, 1959; Van Dusen, Wilson, Miners, & Hook, 1967) and a 

treatment for autism in children (Freedman, Ebin, & Wilson, 1962; Bender, Faretra, & 

Cobrinik, 1963; Bender, Goldschmidt, & Sankar, 1962); in each case, the results were 

generally negative. Therefore, since Sandoz donated so much LSD over such a long 

timespan and in the face of so many negative results, it is unlikely that strategic or 

instrumental rationality arising from drug company pressure distorted the conduct or 

reporting of the LSD-related in vitro or the medically supervised in vivo studies. 

Chapter Summary: Research Methods 
In this chapter, we have seen a discussion of the materials to be examined and the 

research methods that will be used to examine them, an example of intolerable 

communicative distortion in drug research, and a preview of the analytic structure to be used 

in the following chapters. 

The materials to be examined in this study consist of 11 articles that appeared in 

scientific and medical journals and addressed the issues of a possible link between LSD and 

chromosome damage and/or birth defects. These articles will be examined for the presence 

of communicative distortion—particularly instances of intolerable strategic or instrumental 

communicative distortion—as defined by Habermas. Patterns of error will be used to 

identify instances of latent communicative distortion and to highlight the cumulative effects 

of authorial bias. The example of the flawed MDMA-related studies serves to illustrate the 

type of analysis for communicative distortion that will be conducted in the study. 
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Instances of communicative distortion will be identified in the Introduction, 

Methods, and Results and Discussion sections of the research reports contained in the 

sample; each of these locations contains a particular potential for communicative distortion. 

Sources of financial and material support will also be addressed.  
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Chapter 4: Results, Part I – Cohen, Marinello, & Back 

(1967) 

Forecast of Chapter Contents 
In this and the next chapter, I will analyze the first two scientific articles that started 

the scientific and popular discussions about the potential for LSD to cause chromosome 

damage and/or birth defects; these articles are by Cohen, Marinello, & Back (1967) and 

Irwin & Egozcue (1967). Chapter 4 will address the Cohen et al (1967b) article, and Chapter 

5 will address the Irwin & Egozcue (1967) article. In these chapters, I will analyze and 

categorize the instances of distorted communication in these two articles and describe their 

impact in terms of subsequent scholarly research.  

Each chapter’s analysis will demonstrate that the distortions present in the Cohen et 

al. (1967b) and Irwin & Egozcue (1967) articles are sufficiently severe to have exceeded the 

limits of tolerance. This analysis will also demonstrate that, in particular, the distortion in 

these two articles is sufficiently great to create doubt regarding both  

• the scientific validity of a link between LSD and chromosome damage, and  

• the reasoning behind the scientific consensus emerging at the end of 1967 that LSD 

does cause chromosome damage.  

Even so, the effect of the distortion in the Cohen et al. (1967b) and Irwin & 

Egozcue (1967) articles was not sufficiently severe to completely shut down communication. 

If this had been the case, the initial report of the LSD-chromosome damage link would have 

been accepted as valid and research on the subject would have simply ended. Research 

continued, but that is not to say the distortion present in the Cohen et al. (1967b) and Irwin 

& Egozcue (1967) articles was not intolerable. The distortion’s effects led to scientifically 

unsupportable results, strongly influenced the course of scientific investigation, and created 

an orthodox position to which authors tended to interpret their results in a manner to be 

consistent with the results obtained by Cohen et al. (1967b) and Irwin & Egozcue (1967). In 

particular, the majority of subsequent researchers investigating the reported LSD-
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chromosome damage and LSD-birth defects links attempted to confirm the original authors’ 

outcomes by using similar methods and tests that were not well-suited to determining 

whether LSD actually causes chromosome damage or birth defects. These ripple effects in 

subsequent articles originate in intolerable communicative distortion on the parts of Cohen 

et al (1967b) and Irwin & Egozcue (1967), and the next two chapters will analyze the 

instances of intolerable communicative distortion in these two foundational articles. 

In spite of the false initial appearance of consensus created by communicative 

distortion, the debate over the proposed link between LSD and chromosome damage 

continued, and for four years a vigorous series of scientific investigations took place. By 

1971, the general scientific consensus had changed, and researchers were reporting results 

that undercut the reported link between LSD and chromosome damage.  

For example, by 1971, researchers conducted and published 14 studies involving a 

total of 175 users of illicitly obtained LSD involving users of illicitly obtained LSD. Five of 

the studies, involving 77 research participants, reported finding chromosome damage in the 

research participants’ blood samples. However, nine studies involving 98 research 

participants reported finding no statistically significant rates of chromosome damage in their 

research participants’ blood samples. Similarly, the scientific literature from 1967–1971 

contains 19 studies involving 79 children and 5 aborted fetuses involving exposure to LSD 

while in utero. Only seven of the studies, involving 16 children and the 5 aborted fetuses, 

reported chromosome damage, but 12 of the studies, involving 63 children, reported no 

chromosome damage resulting from prenatal LSD exposure. Furthermore, even Maimon 

Cohen, the lead author of the original article that suggested the existence of an LSD-

chromosome damage link, in a 1977/1978 literature review, noted that in regard to research 

on chromosome damage in people who ingested pure LSD, “a tendency to negative results is 

obvious” (Cohen & Shiloh, p. 191, 1977/1978). 

An illustrative example of the shifting consensus about LSD’s effects comes from an 

article appearing in the April 23, 1970, issue of The New England Journal of Medicine, which 

stated, 

In conclusion, there appears to be no cytogenetic evidence that d-LSD 25 
given therapeutically produces chromosomal damage. On the other hand, 
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there is increasing evidence that populations ingesting “illicit” drugs should 
be further investigated to identify the source of the increased frequency of 
chromosome aberrations. (Corey, Andrews, McLeod, MacLean, & Wilby, p. 
942) 

In 1971, a meta-analysis by Dishotsky, Loughman, Mogar, & Lipscomb summed up 

the current state of investigation and effectively functioned as a bookend to the controversy; 

in this literature review, Dishotsky et al. reviewed the available evidence over four years of 

research studies and determined that LSD does not cause chromosome damage, genetic 

mutations, cancer, or birth defects. Thus, although the communicative distortion present in 

the original Cohen et al. (1967b) and Irwin & Egozcue (1967) articles exceeded the 

interlocutors’ “limits of tolerance” (Habermas, 2005, p. 99), the distortion did not cause an 

utter breakdown of communication.  

It is also important to note that the effect of systematic communicative distortions 

present in the Cohen et al. (1967b) and Irwin & Egozcue (1967) articles was not limited to 

scientific investigation and communication. This chapter will address evidence of distortion 

in the scientific debate, where, as previously stated, it appears the discussion was 

compromised, but not fatally. However, the effects of the communicative distortion also 

spread to the general public sphere via the mass media, where the distorted information took 

root in the public psyche. 

Article Analysis: Cohen, Marinello, & Back (1967) — 
Chromosomal Damage in Human Leukocytes Induced 
by Lysergic Acid Diethylamide 
The first document I will examine was authored by Cohen, Marinello, & Back. The 

article was the first to air the topic of LSD causing chromosome damage; it was submitted 

for publication on December 14, 1966, and it appeared in the March 17, 1967 issue of Science. 

On a superficial level, the Cohen et al. (1967b) article does not appear to be anything special. 

It is a typical IMRaD-format (Introduction, Methods, Results, and Discussion) article, 

written in an impersonal scientific style. Upon closer inspection, though, systematic 

distortion appears. 
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Introduction Section 
The Introduction to Cohen et al. (1967b), including footnotes, reads as follows:  

The induction of chromosomal abnormalities by various exogenous agents 
has been studied extensively (1,2). In addition, compounds with specific 
pharmacologic and chemotherapeutic value cause chromosome damage (3). 
The psychotomimetic agent lysergic acid diethylamide (LSD-25), when added 
to cultures of human peripheral leukocytes, produces a marked increase in 
the frequencies of chromosomal breaks and rearrangements compared to 
untreated cultures. (p. 1417, endnotes in original)  

At first glance, this communicative act appears to be relatively straightforward: it 

provides background information and justifies the authors’ investigation. However, a careful 

examination reveals previously hidden subtleties.  

Justifying the Study 

One sign of distortion in the Cohen et al. (1967b) Introduction is the manner in 

which the authors justify their study’s existence. The first two sentences are generic 

statements in which the authors attempt to characterize their article as a logical follow-up to 

two previous research studies. Situating new research in the context of previous research is 

standard practice in scientific articles (National Academy of Sciences, 1989), and the act of 

justifying their study’s existence is therefore far from surprising. However, the manner in 

which the authors link the independent ideas of other chemicals being known to cause 

chromosome damage (in the first two sentences) and of LSD being a worthwhile subject for 

similar examination (in the third sentence) is rather surprising because the authors do not 

make the link explicit. Instead, the authors jump from two sentences stating that other 

researchers have investigated chromosome damage arising from exposure to chemical 

agents— 

The induction of chromosomal abnormalities by various exogenous agents 
has been studied extensively (1,2). In addition, compounds with specific 
pharmacologic and chemotherapeutic value cause chromosome damage (3). 
(p. 1417, endnotes in original) 

—to a third sentence which simply states that LSD causes chromosome damage:  

The psychotomimetic agent lysergic acid diethylamide (LSD-25), when added 
to cultures of human peripheral leukocytes, produces a marked increase in 
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the frequencies of chromosomal breaks and rearrangements compared to 
untreated cultures (p. 1417).  

Nowhere in their Introduction do Cohen et al. (1967b) address the reasons for their 

testing the effects of LSD on chromosomes. The reader, therefore, is forced to think of a 

hypothesis regarding why LSD might be a reasonable candidate for testing, which has two 

manipulative effects. First, a reader from 1967 would find a reason for testing LSD’s effects 

on chromosomes in the prevailing social environment, which featured the LSD-using, “long-

haired, shabbily dressed hippie” (JAMA b, 1967, p. 29), about whom the reader of the 

Cohen et al. (1967b) article—the typical reader of Science most likely being a highly educated, 

professional person, quite likely reading the publication through an institutional 

subscription—would presumably have a generally negative opinion. Second, because the 

reader of the article is forced to engage with the article and create a hypothesis about why 

LSD’s effects on chromosomes should the subject of inquiry, the reader tends to become 

more invested in the article and develop a sense of ownership in the study. Then, when the 

article appears to support the hypothesis that LSD is, in fact, a chromosome-damaging 

agent, the reader then feels a sense of ownership in the results, which makes the study’s 

results more believable. Thus, it appears that Cohen et al. (1967b) were distorting 

communication by manipulating their readers, which violates Habermas’s 

Truthfulness/Sincerity criterion, which specifies that the interlocutors in a discussion must 

maintain a performative attitude toward each other and avoid manipulation. 

Characterizing LSD 

Another sign of distortion in the Cohen et al. (1967b) Introduction is the language 

with which the authors describe LSD, the ultimate subject of their study.  

In the first three sentences of the article’s Introduction, Cohen et al. (1967b) 

juxtapose the descriptive phrases “exogenous agents” [that induce chromosome damage], 

“compounds with pharmacologic and chemotherapeutic value,” and “psychotomimetic 

agent lysergic acid diethylamide.” The choice of words Cohen et al. (1967b) use to separate 

medically useful and other drugs into diametrically opposed categories is very interesting 

from a rhetorical perspective. The term “agent” is common in scientific literature regarding 

the psychological and physiological action of drugs, but the contrast between the more inert-
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sounding “compounds” and the more self-active “agent” tends to demonstrate bias in that 

the (ironically) highly toxic “compounds” used for chemotherapy are presented as chemicals 

applied for specific, beneficial purposes in the medical arena, whereas the more sinister-

sounding “agents” are either “exogenous” chemicals that enter the body from outside, akin 

to a disease (“exogenous”), or a “psychotomimetic” chemical that produces effects 

mimicking insanity (Bunce, 1979, p. 223).  

By using semantically loaded language of this nature, Cohen et al. (1967b) violate 

Habermas’s Rightness/Appropriateness criterion in two ways: first, by failing to decenter 

their interpretative perspectives; second, by defining LSD in a manner that predetermined 

the outcome of the discussion. Regarding interpretative perspectives, interlocutors in an 

argumentative exchange must put aside their individual worldviews and at least temporarily 

adopt other interlocutors’ worldviews. The purpose of taking on opponents’ viewpoints in 

an attempt to “see where they’re coming from” is twofold: first, interlocutors can find 

common ground upon which to construct an agreement about the matter at hand, and 

second, interlocutors can expose self-deception—or at least become more highly attuned to 

the logical consequences of their own theoretical starting points. In the case of the Cohen et 

al. (1967b) article’s Introduction, the authors violate Habermas’s Rightness/Appropriateness 

criterion by using language that clearly demonstrates they hold negative ideas about LSD and 

would be unacceptable to an audience member holding either positive or strictly neutral 

ideas about LSD. Thus, the authors are clearly picking sides, which indicates they do not 

actually decenter their interpretative perspectives.  

Similarly, regarding the definition of LSD, interlocutors in an argumentative 

exchange must also avoid restricting the better argument from being raised or from 

determining the course of a discussion. The purpose of this rule is to cause interlocutors to 

engage with ideas on a factual basis, not an ideological basis, and thereby open up avenues 

for discussion and, ultimately, new areas in which to find consensus. Because Cohen et al. 

(1967b) lumped LSD in with medically undesirable “exogenous agents” that cause 

chromosome damage, the authors effectively predetermined the outcome of their study by 

raising an implicit objection to anyone ingesting LSD in the first place: since LSD is not 

medically useful, it should not be taken.  
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Furthermore, the authors’ use of the adjective “psychotomimetic” is also important 

because its use violates both Habermas’s Comprehensibility and Truthfulness/Sincerity 

criteria. In terms of the Comprehensibility criterion, the term psychotomimetic is radically 

different from the more common descriptor used for LSD—psychedelic—used by 

researchers and members of the general public. It is unlikely that describing LSD as a 

psychotomimetic irreparably damaged the communicative process, as the article’s audience 

of educated, scientifically-oriented readers would be able to parse the word’s roots—

“psychosis” and “mimetic”—but the term’s use still qualifies as a minor violation of 

Habermas’s Comprehensibility criterion because the word is likely to cause some confusion 

and hinder the communicative process, particularly when the information in the Cohen et al. 

(1967b) article reached the public sphere. 

The authors’ use of the adjective psychotomimetic is important in terms of the 

Truthfulness/Sincerity criterion because the term is pejorative, particularly when compared 

to the more common term, psychedelic, that first appeared in 1957 and displaced 

psychotomimetic and older, equally evocative terms used to describe psychoactive drugs, 

such as “schizogens, psychotica, psychotogens, phantastica, [and]…elixirs” (Osmond, 1957, 

p. 418). The word “psychedelic” was coined by the Canadian psychiatrist Humphry 

Osmond, who, in a highly influential 1957 article, criticized the term psychotomimetic, 

which means a drug has the “capacity to mimic the mental illnesses called psychoses” (p. 

418), as inappropriate:  

If mimicking mental illness were the main characteristic of these agents, 
‘psychotomimetics’ would indeed be a suitable general term. It is true that 
they do so, but they do so much more. Why are we always preoccupied with 
the pathological, the negative? Is health only the lack of sickness? Is good 
merely the absence of evil? Is pathology the only yardstick? Must we ape 
Freud’s gloomier moods that persuaded him that a happy man is a self-
deceiver evading the heartache for which there is no anodyne? Is not a child 
infinitely potential rather than polymorphously perverse? 

I have tried to find an appropriate name for the agents under discussion: a 
name that will include the concepts of enriching the mind and enlarging the 
vision. Some possibilities are: psychephoric, mind moving; psychehormic, 
mind rousing; and psycheplastic, mind molding. Psychezynic, mind 
fermenting, is indeed appropriate. Psycherhexic, mind bursting forth, though 
difficult, is memorable. Psychelytic, mind releasing, is satisfactory. My choice, 
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because it is clear, euphonious, and uncontaminated by other associations, is 
psychedelic, mind-manifesting. (p. 429) 

Subsequent researchers agree with Osmond that the acute effects of ingesting LSD 

include a break from reality similar to a full-fledged psychotic break, yet the psychedelic 

effects of LSD are clearly different from the psychotic experience of mentally ill persons. In 

terms of psychedelic and psychotic experiences being similar, researchers have reported that 

both LSD trips and incipient schizophrenia can produce transcendent states of “wholeness, 

profundity, union, meaningfulness, and spiritual awakening” (Cohen, S., 1985, p. 292; 

Bowers & Freedman, 1966; Kaplan, 1964, as cited in Cohen, S., 1985). In terms of 

psychedelic and psychotic experiences being different, the types of hallucination experienced 

by LSD users and persons with schizophrenia are entirely dissimilar. Specifically, LSD users 

undergoing a psychedelic experience usually recognize they are experiencing a temporary 

state after ingesting a drug, experience visual hallucinations, know the visual hallucinations 

they experience are not real, and perceive the hallucinations best in darkened environments 

or behind closed eyes. Persons with schizophrenia experiencing a psychotic hallucination, on 

the other hand, usually experience long-term auditory hallucinations that are 

indistinguishable from reality, and their visual hallucinations, which are much more rare, are 

usually seen with open eyes (Cohen, S., 1985; Kaplan, 1964, as cited in Cohen, S., 1985). In 

addition, whereas a psychotic break resulting from schizophrenia is characterized by 

“disorganized, chaotic disruptions of mental functioning,” this type of functioning is very 

different from LSD experiences, “very few [of which] are confused, disoriented states” 

(Cohen, S., 1985, p. 292).  

In terms of Habermas’s ideal speech communication situation, then, the use of the 

word psychotomimetic by Cohen et al. (1967b) suggests the authors violate Habermas’s 

Truthfulness/Sincerity criterion by using biased language to approach the subject of LSD 

from an antagonistic perspective. According to Habermas’s Truthfulness/Sincerity criterion, 

interlocutors must rely on “the unforced nature of the better argument” (Habermas, 2005, p. 

86–87) rather than manipulating the presentation of evidence to persuade members of their 

audience. Instead, Cohen et al. (1967b) use the word psychotomimetic and thereby exposed 

the latent strategic rationality underlying their position. In other words, Habermasian analysis 
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demonstrates that the authors did not approach the subject of their study with an open 

mind; the language Cohen et al. (1967b) used indicates they approached LSD with a negative 

mindset, and it is therefore likely that their use of strategic rationality may have spilled over 

into their research and colored their findings.  

That being said, it is not entirely surprising that Cohen et al. (1967b) may have been 

biased toward the position that LSD is a psychotomimetic rather than a psychedelic, given 

that in the 1960s, the psychiatric establishment was decidedly of the same opinion (Bunce, 

1979). Further evidence for the likelihood of bias on the part of Cohen et al. (1967b) comes 

from Sidney Cohen, a psychiatrist whose first article regarding LSD appeared in 1958; he 

noted in 1985 that in professional discourse regarding LSD during the early 1960s,  

Even the words employed to report the condition [an LSD trip] deviated by 
180 degrees. The terms used to classify the drug were either 
“psychotomimetic” or “psychedelic.” The visual component might be either 
“hallucinatory” or “visionary.” The thought sequence was “delusional” to 
some and “integrative” to others. (p. 292).  

Clearly, the way in which Cohen et al. (1967b) characterize LSD demonstrates the 

authors’ bias. The issue at hand therefore becomes how the authors’ violation of the ideal 

speech communication situation in characterizing LSD influenced subsequent scientific 

discourse. This issue will be addressed in the discussion of the Irwin & Egozcue (1967) and 

other, subsequent articles where the attitudes of Cohen et al. (1967b) have observable ripple 

effects. 

Previewing Research Results 

The third sentence of the Cohen et al. (1967b) article,  

The psychotomimetic agent lysergic acid diethylamide (LSD-25), when added 
to cultures of human peripheral leukocytes, produces a marked increase in 
the frequencies of chromosomal breaks and rearrangements compared to 
untreated cultures. (p. 1417) 

previews the results of the in vitro component of their research study. This is not an entirely 

surprising maneuver, but the way in which the authors present the preview is worth 

examining because the manner of presentation violates both Habermas’s 

Truthfulness/Sincerity and Rightness/Appropriateness criteria.  
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It is tempting to say that the preview also violated the Truth criterion since the 

study’s conclusions were ultimately determined to be inaccurate, but in fact, Cohen et al. 

(1967b) followed the Truth criterion by accurately reporting the findings of their study: when 

they added LSD to cultured leukocytes in vitro, they observed chromosome damage. The 

questions of whether the experiment was well-run or whether the observed damage actually 

signified that LSD is hazardous to human chromosomes in vivo are related to the validity of 

the study, but they need to be treated separately from the preview of results; hence, they will 

be addressed at a later point. With regard to the Truthfulness/Sincerity and 

Rightness/Appropriateness criteria, however, by presenting their study’s conclusions in the 

article’s Introduction section without the use of any qualifiers, Cohen et al. (1967b) do not 

present rationally warrantable reasons for their stated conclusion, thereby violating the 

Truthfulness/Sincerity criterion, and deceive the readers (and apparently themselves) 

regarding their claims’ validity, thereby violating the Rightness/Appropriateness criterion, 

which requires participants to avoid deception and illusion. 

To analyze the third sentence in the Cohen et al. (1967b) article, it is necessary to 

review the purpose and function of the Introduction section in a typical scientific journal 

article. In this section, authors typically perform four rhetorical moves: 

• describe the article’s topic and its significance;  

• provide a brief literature review that summarizes existing research and the current 

state of the topic at hand;  

• justify the new study by identifying a gap in the literature; and 

• briefly preview the purpose and/or contents of the current article (Swales, 1984).  

In addition, authors sometimes preview the results of investigations described in 

their articles (Berkenkotter & Huckin, 1995). 

Berkenkotter & Huckin examined 350 scientific articles published in influential 

physics and biology journals from 1944–1989 and determined that their sample contained an 

increase over time in the number of results previewed in the Introduction sections. 
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However, the sample of articles from 1967 that concern either the LSD-chromosome 

damage or LSD-teratogenicity links consists of eight research reports, and only three of 

those eight studies—Cohen et al. (1967b), Auerbach & Rugowski (1967), and Cohen, 

Hirschhorn, & Frosch (1967a)—include in their Introductions any suggestion of what results 

the researchers found. The frequency of research results appearing in this sample’s 

Introduction sections is only 37.5%, far lower than Berkenkotter & Huckin’s reported 

inclusion rates of 66% for 1959 and 61% for 1974 (p. 35). No conclusions can be drawn 

from this discrepancy, due to the small number of articles relating to adverse consequences 

arising from LSD exposure, but it is interesting to note that the difference exists. 

One preview of results, by Cohen et al. (1967b) contained communicative distortion. 

Three articles from 1967 regarding the potential LSD-chromosome damage and LSD-birth 

defects links include previews of experimental results in their Introduction sections: Cohen 

et al. (1967b), Auerbach & Rugowski (1967), and Cohen, Hirschhorn, & Frosch (1967a). Of 

these three, only the Cohen et al. (1967b) article contains a statement in the Introduction 

that boldly stated the research results using a statement that did not imply any doubt about 

the results’ facticity. This phrasing is a sign of distortion because it is far stronger than the 

phrasing used in the Auerbach & Rugowski (1967) and Cohen et al. (1967a) articles and also 

far stronger than any of the phrasing used to preview results in any articles from 1967–1971 

regarding LSD and its relationship to chromosome damage, teratogenicity, cancer, or genetic 

mutations.  

The preview of results in Cohen et al. (1967b) is a Type 4 statement, according to 

Latour’s statement typologies (Latour & Woolgar, 1986); a Type 4 statement expresses a 

factual relationship as if its truth were entirely uncontroversial. As a marker of the 

relationship’s facticity, a Type 4 statement does not contain any modalities, or “statements 

about other statements” (p. 77) that qualify the statement’s truth value by “draw[ing] 

attention to the generality of available evidence (or the lack of it)” (Latour & Woolgar, p. 78–

79). Using a Type 4 statement in the Introduction section is an interesting and potentially 

questionable rhetorical move on two accounts. First, the Cohen et al. (1967b) article was the 

first to investigate the subject of a possible link between LSD and chromosome damage, and 

the authors could not corroborate their results with the results of any similar studies; 
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therefore, positing the link’s existence in entirely unqualified language is, to say the least, 

surprising. Second, neither the Auerbach & Rugowski (1967) and Cohen et al. (1967a) 

articles nor any of the research reports appearing from 1968–1971 that concerned links 

between LSD and chromosome damage, birth defects, cancer, and mutations included Type 

4 statements previewing the articles’ results. 

Instead, Auerbach & Rugowski (1967) and Cohen et al. (1967a) used Type 2 

statements in their previews of research results. Type 2 statements “more clearly constitute 

claims rather than established facts…because the modalities which [encompass] expressions 

of basic relationships [seem] to draw attention to the circumstances affecting the basic 

relationship” (Latour & Woolgar, p. 78, italics in original) and describe “what might often be 

the case” (p. 79). (Further details about the Auerbach & Rugowski and Cohen et al. (1967a) 

articles’ previews of results will be discussed in Chapter 5).  

Only one other research report appearing from 1968–1971 used a Type 2 statement 

to provide an oblique hint about the study’s results:  

“Our earlier results on placental transfer of C-L.S.D. in mice encouraged us 
to expand our study to include pregnant hamsters” (Idänpään-Heikkilä & 
Schoolar, 1969, p. 221). 

All other authors of research reports that included previews of results in the 

Introduction sections employed Type 3 statements, which occupy the middle ground 

between Type 4 and Type 2 statements. A Type 3 statement expresses a factual relationship 

but includes modalities that “[render] the relationship less indisputable and hence less likely 

to be taken for granted” (Latour & Woolgar, p. 80). Essentially, a Type 3 statement is a Type 

4 statement that includes qualifiers that reduce the statement’s impact; examples of these 

modalities include source citations, verbs indicating non-absolute relationships, expressions 

indicating priority in discovery/publication, and evaluations of source credibility. A Type 3 

statement can be converted into a Type 4 statement by removing modalities (Latour & 

Woolgar, p. 77–78).  

The following are examples of Type 3 statements taken from Introductions to 

original research reports that appeared from 1968–1971 regarding the possible links between 

LSD and chromosome damage, birth defects, cancer, or genetic mutations: 
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• “We have not been able to detect any significant teratogenic effects in the offspring 

of does treated with lysergide” (Fabro & Sieber, 1968, p. 639); 

• “Our preliminary results suggest that LSD can also cause changes of the meiotic 

chromosomes in germ cells” (Skakkebaek, Philip, & Rafaelsen, 1968, p. 1246); 

• “We have found no significant damage in vivo” (Sparkes, Melnyk, & Bozzetti, 1968, 

p. 1343); 

• “In none of our tests did we find any evidence that LSD was associated with 

chromosome breakage or mutations” (Grace, Carlson, & Goodman, 1968, p. 694); 

• “This communication describes circular dichroism experiments which indicate that 

LSD interacts directly with purified calf thymus DNA, probably by intercalation, 

causing conformational changes in the DNA” (Wagner, 1969, p. 1171); 

•  “The present investigation gave results which led to the conclusion that under the 

conditions employed LSD is not mutagenic to the test object, Ophiostoma 

multiannulatum, an ascomycete” (Zetterberg, 1969, p. 262, italics in original). 

When these forecast statements are compared to the forecast statement used by 

Cohen et al. (1967b)— 

The psychotomimetic agent lysergic acid diethylamide (LSD-25), when added 
to cultures of human peripheral leukocytes, produces a marked increase in 
the frequencies of chromosomal breaks and rearrangements compared to 
untreated cultures (p. 1417) 

—it is clear that Cohen et al. (1967b) staked a much stronger claim than did any other 

authors who addressed LSD and its genetic effects, even though the Cohen et al. (1967b) 

article only reported the results of a preliminary study, and its results should have been 

interpreted cautiously. 

Furthermore, the Type 4 statement Cohen et al. (1967b) use to preview their in vitro 

results in the Introduction is much stronger than the Type 2 statements the authors use to 

officially summarize their in vitro results in the Results and Discussion sections: “LSD-25 is 
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apparently another agent which is capable of quickly producing chromosomal damage in 

vitro, perhaps in the first or second division of cultured leukocytes” (p. 1418). It is unclear 

why the authors chose to stake a stronger claim in the Introduction than in the Results 

section, and the contrast between a Type 2 and a Type 4 statement indicates a violation of 

both Habermas’s Truthfulness/Sincerity and Rightness/Appropriateness criteria. The 

authors violate the Truthfulness/Sincerity criterion by failing to base the implied inflation of 

certainty on rationally warrantable reasons, and violate the Rightness/Appropriateness 

criterion by deceiving their readers as to the rational warrantability of a Type 4 statement. 

In the end, the preponderance of the evidence supports the conclusion that Cohen, 

et al. (1967b) violate Habermas’s Truthfulness/Sincerity and Rightness/Appropriateness 

criteria by previewing their study’s in vitro conclusions in the Introduction’s third sentence. It 

is true that including a preview of a study’s results in an Introduction section does not 

appear to be too problematic, as it is accepted practice among authors of research reports; 

however, since Cohen et al. (1967b) use a Type 4 statement for the preview, which contrasts 

with the far more moderately stated Type 2 official statement of research results, which lacks 

modalities that would indicate the authors’ claim is not ironclad, they misrepresent the 

rational warrantability of their findings, thereby violating Habermas’s Truthfulness/Sincerity 

criterion, and deceive their audience (as well as themselves, it appears) about the claim’s 

validity, thereby violating the Rightness/Appropriateness criterion. Thus, Cohen et al. 

(1967b) distort communication to an intolerable degree in their Introduction’s third 

sentence. 

Methods Section 
The Cohen et al. (1967b) article actually includes two related but significantly 

different studies: an in vitro and an in vivo study. An in vitro study, or study conducted “in an 

artificial environment outside the living organism” (“in vitro”), is essentially a test-tube 

experiment conducted in a laboratory setting. An in vivo study, in contrast, is a study 

conducted “inside a living organism” (“in vivo”), where the experimental procedure is 

performed on a living test subject. In their in vitro study, Cohen et al. (1967b) authors 

obtained blood samples, cultured the samples to stimulate leukocyte replication, added LSD 

to the cultures, and microscopically examined leukocyte chromosomes for abnormalities. In 
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their second, in vivo study, the authors drew blood from a man who had received 15 doses of 

pure Sandoz LSD as treatment for schizophrenia and microscopically examined his 

leukocytes’ chromosomes for damage.  

Communicative distortion may be present in two areas of the Cohen et al. (1967b) 

Methods section, where the authors discuss the experimental protocols within their in vitro 

study and the controls for research participants’ drug histories in both the in vitro and in vivo 

studies. 

In Vitro Experimental Protocols 

In order to discuss distortion in the Cohen et al. (1967b) study’s Methods section, it 

is first necessary to outline the fundamental difference between in vitro and in vivo studies. 

Briefly, an ideal in vitro study would provide the same results as an in vivo study, but in the 

case of the Cohen et al. (1967b) article, results from the in vitro and in vivo studies are 

incommensurable—they cannot be compared—which leads to a major problem with the 

rational warrantability of the research methods used by Cohen et al. (1967b).  

That being said, analyzing communicative distortion in the Cohen et al. (1967b) 

Methods section is somewhat challenging because of the time gap between current 

scholarship in the field and the state of knowledge in 1967, when the study was conducted; 

in the popular phrase, hindsight is always 20/20, and applying current knowledge to 

historical problems provides the analyst with a potentially unfair amount of leverage. In 

particular, we now know the in vitro approach to research on an LSD-chromosome damage 

link is inherently faulty, as it is not likely to provide valid results or results that are 

transferable to in vivo contexts. As Maimon Cohen, the lead author of the Cohen et al. 

(1967b) article, later wrote in a 1977/1978 literature review of research relating to LSD and 

chromosome damage, “a major drawback of such experimentation [in vitro studies] is 

limitation in its extrapolation to in vivo conditions” (Cohen & Shiloh, p. 203). In 1967, it is 

not unreasonable that Cohen et al. (1967b) chose to conduct an in vitro study, as testing 

chemicals’ effects in vitro is a common procedure; even so, contemporaneous knowledge 

regarding the difference between in vitro and in vivo studies on chromosomes suggests Cohen 

et al. (1967b) should have realized the limitations of the method they employed. In the 
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context of this article’s Methods section, we will therefore analyze the specific experimental 

protocols the authors describe in the light of late-1960s-era scientific evidence in order to 

determine whether the authors violated Habermas’s Truthfulness/Sincerity criterion by 

deceiving themselves about the validity of their in vitro research method. First, though, in 

order to address the validity of the in vitro study that Cohen et al. (1967b) conducted, it is 

necessary to explain the basics of research into chromosomal and chromatid damage.  

A chromosome is a continuous piece of DNA found in the nucleus of a living cell 

and consists of two “arms,” one long and one short, which are connected at a single point, 

the centromere. When a cell undergoes mitosis and prepares to divide into two cells, the 

chromosome duplicates itself and temporarily becomes a four-armed structure, with two 

long and two short arms, all of which are still connected at the original centromere; during 

this phase, each half (one long and one short arm) of the duplicated chromosome is called a 

chromatid. At first, the chromatids are very close to each other in a narrow H shape, but as 

mitosis progresses, the chromatids separate to form an X shape.  

The difference between chromosomal damage and chromatid damage is whether 

damage occurred to the original chromosome before mitosis began (chromosomal damage), 

or occurred to the chromatids during mitosis (chromatid damage). Chromosomal damage 

consists of a gap or break in one of an unduplicated chromosome’s two arms. Chromatid 

damage consists of a gap or break in only one of the two chromatids. If damage is present in 

a recently duplicated chromatid where the arms are not widely spread, this is called an 

isochromatid break and appears indistinguishable from chromosomal damage. If damage is 

present in two chromatids that are attached at the connecting point but are clearly visible as 

separate arms, the damage is classified as chromosomal damage because the damage 

occurred before duplication (Schmickel, 1967).  

Determining whether damage to a cell’s chromosomes is either chromosomal 

damage or chromatid damage is where difficulty arises; in a non-dividing cell, chromosomes 

appear to be an undistinguished blob of DNA and tangled proteins, but inciting cell division 

makes individual chromosomes visible. In order to make the chromosomes of the sampled 

leukocytes visible for microscopic inspection, Cohen et al. (1967b) used a variation of the 

standard method outlined by Moorhead, Nowell, Mellman, Battips, & Hungerford (1960), in 
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which the authors first stimulated the leukocytes into dividing, then arrested the cells’ 

development and stained the cells with a dye; this process made the leukocytes’ chromatids 

visible under a microscope and enabled the authors to conduct their in vitro studies.  

The problem with using the Moorhead et al. approach for in vitro studies is threefold. 

First, chromatid-type damage is quite uncommon in vivo (Migeon & Merz, 1964, as cited in 

Dishotsky et al., 1971), and reports of highly elevated chromatid-type damage should be 

viewed with a certain degree of skepticism. As Dishotsky et al. phrases it, when chromosome 

damage exists in vitro, “(m)ost, if not all, chromatid-type changes are initiated by technical 

procedures” (Dishotsky, et al., p. 431). Since this fact about the frequency of chromatid 

damage was known in the early-to-mid-1960s, several years before Cohen et al. (1967b) 

conducted their study, it is not unreasonable to expect that Cohen et al. should have been 

aware that their method was suspect when they found high rates of chromatid damage. 

The second problem with using the Moorhead et al. approach for in vitro studies is 

that, in humans, circulating leukocytes remain in a static phase (German, 1960; Migeon & 

Merz, 1964; Bender & Prescott, 1962, as cited in Dishotsky et al. 1971), where the leukocytes 

“do not grow, divide, or enter the cell cycle” (Dishotsky et al., p. 431). In other words, 

circulating leukocytes keep their chromosomes locked up inside the cell nucleus, which 

protects the leukocytes’ chromosomes from exogenous chemical agents that may exist in the 

bloodstream. During an in vitro study, though, the sampled cells go through mitosis, during 

which time each cell’s nuclear membrane dissolves, exposing the actively replicating 

chromosomes inside the cell nuclei to an LSD bath. The fact that circulating leukocytes do 

not undergo mitosis was known well before Cohen et al. (1967b) conducted their study, and 

it is therefore not unreasonable to expect the authors to have taken this into consideration 

when conducting their in vitro study. 

The aforementioned chemical bath is the third problem with in vitro studies: the 

exposed chromosomes of a cell undergoing mitosis are exposed to far higher concentrations 

of LSD, and for far longer durations, than the chromosomes would experience at any time in 

vivo (Dishotsky et al.). In the Cohen et al. (1967b) study, this was a particular problem, as 

both the duration and concentration of the LSD bath were much greater than any circulating 

leukocyte would have encountered in vivo. In the authors’ defense, it must be noted that the 
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amount of LSD to which Cohen et al. (1967b) exposed leukocytes was not necessarily 

intended to be representative of in vivo dose sizes, and the duration of LSD’s persistence in 

the bloodstream was unknown at the time. However, most of the LSD concentrations used 

in the Cohen et al. (1967b) study would have required a stupendous intake of LSD by a 

living subject, and the strength of the LSD bath in the test tube did not change over time, 

whereas living organisms continually filter out and excrete toxic substances. 

For these three reasons, any damage to chromatids within in vitro studies is far from 

necessarily indicative of chromatid damage occurring in vivo, which is the ultimate subject of 

interest. Cohen et al. (1967b) should have been aware of these limiting factors but did not 

appear to control for them. As such, it appears Cohen et al. (1967b) violated Habermas’s 

Truthfulness/Sincerity criterion by selecting an in vitro study and placing too much faith in its 

validity.  

Research Participants’ Drug Histories 

The drug histories of the participants in both the in vitro and in vivo components were 

questionable and, although the problems do not rise to the level of intolerable 

communicative distortion, they raise some doubts about the rational warrantability of the 

research methods Cohen et al. (1967b) employ.  

Research participants’ drug histories are important because any drugs—whether legal 

or illegal—previously ingested by the blood donors could have an effect on the results of the 

experiments. For example, studies have demonstrated that cigarette smoke is a source of 

chromosome damage in smokers (Littlefield & Joiner, 1986; Ban, Cologne, & Neriishi, 1995; 

Rowland & Harding, 1999; Pluth, Ramsey, & Tucker, 2000) and researchers have found that 

one common type of chemical that almost every person in America is exposed to on a daily 

basis—polycyclic aromatic hydrocarbons, which are found in vehicle tailpipe emissions—

causes chromosomal abnormalities in newborns (Bocskay, Tang, Orjuela, Liu, Warburton, & 

Perera, 2005). Thus, although the effects of research participants’ past drug use would not 

necessarily be fatal to experimental results, it is possible that the confounding effect of 

research participants’ past drug use may have provided false positive results. 
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In the case of the in vitro component of the Cohen et al. (1967b) article, the authors 

took one blood sample per person from three women and three men. Of these six samples, 

the authors selected the samples from one male and one female, divided these two samples 

into smaller samples, and treated the sub-samples with LSD. The authors then allowed the 

treated samples to sit for various amounts of time before examining the leukocytes in both 

the untreated and treated samples for chromosome abnormalities. The results from the 

treated samples were then compared to the results from the original six untreated control 

samples in order to provide a point of comparison for the number of damaged 

chromosomes. This procedure is admirable, as it provides a way to compare treated samples 

with both a separate control group and the original, untreated sample from the same blood 

donor. However, at no point in the article do Cohen et al. (1967b) specifically describe the 

blood donors’ drug histories. It is not a fatal problem, as the scientific-minded reader will 

implicitly understand that the authors would not select LSD users as blood donors, and a 

non-scientific-minded reader would likely miss this point, but leaving the blood donors’ drug 

histories unaddressed is at least a surface problem that slightly reduces the rational 

warrantability underlying the Cohen et al. (1967b) Methods section. 

The controls for previous drug use in the in vivo component of the Cohen et al. 

(1967b) article were more robust. In this half of their Methods, the authors described their 

procedures and controls for examining the leukocytes of a man who had received LSD as a 

treatment for schizophrenia. In this case, the authors describe the research participant’s 

previous use of antipsychotic medications, provide evidence (the results of an unpublished 

study by one A. A. Sandberg) that antipsychotic drugs do not cause an increased rate of 

chromosome breakage, and state, “(t)here was no other known ingestion of drugs of any sort 

[from September 1960 to March 1966]” (p. 1418). There is no evidence of communicative 

distortion in the authors’ description of their in vivo study’s methods. 

Results and Discussion Sections 
Cohen et al. (1967b) reported finding damage to chromosomes as a result of LSD 

exposure in both their in vitro and in vivo studies. By 1971, however, the general scientific 

consensus was that LSD does not cause chromosome damage in vitro or in vivo. This 

discrepancy between Cohen et al.’s (1967b) initial results and the later consensus may suggest 
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to some readers that the Cohen et al. (1967b) Results and Discussion sections were 

necessarily rife with communicative distortion; it is true that the authors’ Results and 

Discussion sections do contain instances of communicative distortion, but in the case of this 

article, these instances of communicative distortion are ripple effects of communicative 

distortion that occurred in the original article’s Methods section. Just because the ultimate 

consensus differed from the study’s results does not mean the Results and Discussion 

sections contain distorted communication. 

Cohen et al. (1967b) made a methodological error related to the difference between 

chromosomal and chromatid breaks when they calculated the percentage of chromosome 

breaks in the various exposure conditions. The interesting thing about this error is that 

although the error is procedural, the authors did not describe this procedure in the Methods 

section; instead, they simply reported the in vitro results without explaining their statistical 

manipulation, which is why the error is discussed here, rather than in the Methods section 

above.  

Specifically, the error is that Cohen et al. (1967b) reported counting chromosomal 

breaks and chromatid breaks separately, but when they analyzed their data, they combined 

these measures and created a table in which they displayed the number of breaks per the 

number of cells in each exposure condition (i.e., LSD concentration versus length of 

exposure to LSD). This is a problem because as Dishotsky et al. (1971) note, “(c)ombining 

the two types of aberrations in a single index obscures the distinction between real 

chromosome damage occurring in vivo and damage arising in the course of cell culture” 

(Dishotsky et al., p. 433). In other words, Cohen et al. (1967b) lumped apples and oranges 

into the general category of “fruit” and calculated total damage in this manner. This 

manipulation of the data and its representation in the Results section counts as a violation of 

Habermas’s Truthfulness/Sincerity criterion because the authors appear to fool themselves 

as to the acceptability of this technique, and a violation of Habermas’s 

Rightness/Appropriateness criterion because they do not mean what they say: they 

artificially bolster the rational warrantability of their positive conclusions. 

Otherwise, Cohen et al. (1967b) were careful to report their results clearly in their 

Results section and to make logically justifiable speculations about their results’ significance 
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in the Discussion. In particular, Cohen et al. (1967b) stated that the significance of their 

results “(c)annot yet be assessed fully” (p. 1418) before presenting two conclusions. The first 

conclusion, based on the in vitro results, is phrased as a Type 2 statement, according to 

Latour’s typologies: “LSD-25 is apparently another agent which is capable of quickly 

producing chromosomal damage in vitro, perhaps in the first or second division of cultured 

leukocytes” (Cohen et al., 1967b, p. 1418). The second conclusion, based on the in vivo 

results, is also phrased as a Type 2 statement: “the observation of increased chromosomal 

damage in the patient suggests an additional long-term effect of the drug” (p. 1418). The 

authors’ concluding suggestion, in which the authors speculate as to the source of the 

chromosome damage they reported, is also phrased as a Type 2 statement:  

Such studies [involving other sources of long-lasting chromosome damage] 
suggest two possible mechanisms of LSD action: (i) permanent damage to 
the stem cells that may give rise to subsequent leukocytes, or (ii) damage in 
the G1 period to long-lived lymphocytes, the damage not being observed as 
chromosomal abnormalities until mitosis. (p. 1418–1419) 

(Lymphocytes are specialized leukocytes that target outside substances such 
as toxins, bacteria, and foreign blood cells [‘lymphocytes”]). 

All these suggestions are logically grounded in the available evidence, and Cohen et 

al. (1967b) use Type 2 statements to indicate the tentative nature of their suggestions. 

Clearly, there is no communicative distortion present here.  

It is interesting to contrast the lack of communicative distortion in this portion of 

the article with the communicative distortion present in the article’s Introduction section, 

where the authors used a Type 4 statement to preview the in vitro results: 

The psychotomimetic agent lysergic acid diethylamide (LSD-25), when added 
to cultures of human peripheral leukocytes, produces a marked increase in 
the frequencies of chromosomal breaks and rearrangements compared to 
untreated cultures. (p. 1417) 

As previously noted, this statement violates both Habermas’s Truthfulness/Sincerity 

and Rightness/Appropriateness criteria. It is somewhat ironic, though, that the authors did 

not preview their in vivo results in the Introduction, for although the in vivo results did not 
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agree with subsequent results, the in vivo portion of the article is, at least on a surface level, 

more reliable than the deeply flawed in vitro study. 

Chapter Summary: Cohen, Marinello, & Back (1967) 
The authors of the Cohen et al. (1967b) article—the first article to raise the issue of a 

potential link between LSD and chromosome damage—created communicative distortion 

through a series of errors that appeared to have their roots in an anti-LSD bias and by 

committing a series of methodological errors in the in vitro portion of their study. 

Specifically, the authors failed to provide rationally warrantable reasons for conducting the 

study, used the loaded term “psychotomimetic” to characterize LSD, used unusually strong 

and unqualified language to preview their novel research results, used inappropriate in vitro 

methods to examine LSD’s potential to cause chromosome damage, did not control for the 

drug histories of the blood donors in the in vitro portion of their study, and miscalculated the 

significance of their in vitro findings by combining two different types of damage—

chromosomal and chromatid damage—in a single index. 

In the end, the communicative distortion present in the Cohen et al. (1967b) article is 

sufficiently great to create doubt regarding both  

• the scientific validity of a link between LSD and chromosome damage, and  

• the reasoning behind the scientific consensus emerging at the end of 1967 that LSD 

does cause chromosome damage.  
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Chapter 5: Results, Part II – Irwin & Egozcue (1967) 

The second document I will examine is a direct follow-up to the Cohen, Marinello, 

& Back study. Its authors are Irwin & Egozcue; the article was received for publication on 

May 10, 1967, and was published in the July 21, 1967 issue of Science. This article was widely 

cited in subsequent studies, partially because it was perceived as making up for the relatively 

weak in vivo results from the Cohen et al. (1967b) study.  

Article Analysis: Irwin & Egozcue (1967) — Chromosomal 
Abnormalities in Leukocytes from LSD-25 Users 

Introduction Section 
The Introduction reads as follows: 

The addition of LSD-25 to cultured human leukocytes produces increased 
chromosomal abnormalities. Similar damage was observed in a schizophrenic 
patient tested 8 months after he had received 15 treatments with LSD-25 
over a 4-year period (1). The present study was undertaken to validate these 
observations among users of LSD-25. (p. 313, endnote 1 refers to Cohen et 
al. [1967b]) 

This three-sentence paragraph contains violations of Habermas’s Truth, 

Comprehensibility, and Truthfulness/Sincerity criteria. 

Presentation of Previous Research 

The first sentence, “The addition of LSD-25 to cultured human leukocytes produces 

increased chromosomal abnormalities,” is a Type 4 statement—a simple, definitive 

statement of truth—positing that LSD causes chromosome damage in vitro. This unqualified 

statement about the results from the Cohen et al. (1967b) study violates both Habermas’s 

Truth and Truthfulness/Sincerity criteria. 

In order to explain how the first sentence in the Irwin & Egozcue article violates the 

Truth criterion, we must start by analyzing its twofold function: the sentence recaps the 

results from previous research and serves as a justification for further research. However, 

these functions are not represented equally; the sentence’s phrasing emphasizes the recap 

function and discounts the justification function. In particular, using a Type 4 statement to 
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recap the Cohen et al. (1967b) study’s results implies the reported LSD-chromosome 

damage relationship is absolutely true, even though the relationship’s veracity had not been 

tested. Type 4 statements are relatively rare in scientific discussions; they are most commonly 

used to “[disseminate] accepted knowledge…through teaching texts” (Latour & Woolgar, p. 

77). Thus, by using a Type 4 statement to characterize the results from Cohen et al. (1967b), 

Irwin & Egozcue overstate the validity of the Cohen et al. (1967b) results and violate the 

accepted practice in scientific discussions of using Type 3 statements to describe previous 

studies’ results unless the results have been generally agreed to be truthful.  

Using Type 3 and 4 statements to describe contestable and generally-agreed-upon 

content, respectively, is congruent with Habermas’s Truth criterion and particularly its 

concept of rational justification because, according to Habermas, even rationally justified 

statements are not necessarily the final word: 

Even the agreement reached by way of a ‘constructive’ justification that 
convincingly terminates a discourse for the time being yields knowledge that 
is fallible and subject to improvement. At least those involved are in a 
position to know this to be the case in their role as participants in discourse. (2005, 
p. 41, italics in original) 

Based on this concept, even Type 4 statements are not necessarily seen as established 

fact by the scientists who read the Irwin & Egozcue article. Hence, one could argue that 

Irwin & Egozcue’s truth claim regarding the results of the Cohen et al. (1967b) article, 

although it is not necessarily true and is presented in a way that appears to foreclose the 

possibility of further investigation, would still be treated by its readers as a topic worthy of 

further investigation. This is a plausible reading; however, implying certainty through using a 

Type 4 sentence to describe the results of an unconfirmed study is incongruent with a key 

part of Habermas’s concept of Truthfulness: rational warrantability. 

In order for a claim to be rationally warrantable, it must be justified. According to 

Habermas (2005), interlocutors may stake truth claims, and those claims are presumed to be 

true until another interlocutor challenges the claims’ validity. At this point, a rational 

interchange based on the best available evidence takes place and the disputed truth claims 

are either accepted, rejected, or modified. Once both a rationally based evaluation has taken 

place and a link between the proposition and the evidence for the proposition has been 
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established, then the truth claims’ contents are considered rationally warrantable (p. 41). 

However, by logical extension, unless the truth claim is rationally warranted through testing, 

an untested truth claim simply remains that: an untested truth claim that cannot be treated as 

rationally warrantable.  

In this case, the first sentence of the Irwin & Egozcue article, ““The addition of 

LSD-25 to cultured human leukocytes produces increased chromosomal abnormalities” (p. 

313), presents the as-yet uncontested results from Cohen et al. (1967b) in the form of a Type 

4 statement—a warranted truth. In doing so, Irwin & Egozcue misrepresent the validity of 

the first sentence’s content and thereby violate Habermas’s Truth and Truthfulness/Sincerity 

criteria. 

At this point, an alert analyst may object on two grounds: first, the claimed link 

between LSD and chromosome damage was rationally established in the Cohen et al. 

(1967b) article, and, second, the first sentence’s phrasing may be a stylistic artifact derived 

from Irwin & Egozcue writing the article after completing their empirical research. 

Regarding the first hypothetical objection, that Cohen et al. (1967b) already provided 

rational testing for the claimed link, the purpose of repeating studies in the sciences is to 

ensure the validity of reported results, particularly when those results are novel or potentially 

important, both of which describe the Cohen et al. (1967b) article’s results. In this case, the 

third sentence of the Irwin & Egozcue article— “The present study was undertaken to 

validate these observations among users of LSD-25” (p. 313)— reinforces the idea that the 

Cohen et al. (1967b) article had not been sufficiently justified. If Cohen et al.’s (1967b) 

reported results had been rationally established, particularly to the point where a Type 4 

statement could be used to describe them, then there would have been no purpose to 

conducting the Irwin & Egozcue study, let alone attempting “to validate” the results.  

Regarding the second hypothetical objection, that the apparent violation of 

Habermas’s Truth criterion in the first sentence was a stylistic artifact, evidence suggests this 

is not the case. It is true that Irwin & Egozcue’s results supported those of Cohen et al. 

(1967b), and the authors wrote the article after conducting their own research, so strictly 

speaking, at the actual time Irwin & Egozcue (1967) wrote their article, the Type 4 
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description of the Cohen et al. (1967b) results in the first sentence had actually been tested 

and supported, and it was therefore a rationally warrantable statement that does not violate 

Habermas’s Truth criterion. This reading is not plausible for two reasons. First, it is an 

exercise in hair-splitting. Second, the second and third sentences from Irwin & Egozcue 

(1967) contain linguistic evidence that the Cohen et al. (1967b) article’s conclusions were not 

yet validated through rational examination:  

Similar damage was observed in a schizophrenic patient tested 8 months after 
he had received 15 treatments with LSD-25 over a 4-year period (1). The 
present study was undertaken to validate these observations among users of 
LSD-25. (p. 313) 

The passive verb—“was observed”—in the first sentence transforms the sentence 

into a Type 3 statement and indicates to the reader that its truth claim is not an explicit 

statement of universal truth. Also, the parenthetical citation following the second sentence 

only references one previous study, which signifies that the first two sentences are a 

summary of a lone study’s results and not uncontroversial, corroborated statements of fact 

that should be accepted at face value. Furthermore, the contrast between the first sentence’s 

Type 4 structure and the second sentence’s Type 3 structure raises the question of why Irwin 

& Egozcue (1967) used a Type 4 statement to present the Cohen et al. (1967b) in vitro results: 

The addition of LSD-25 to cultured human leukocytes produces increased 
chromosomal abnormalities. (p. 313) 

versus a Type 3 statement to present the Cohen et at. (1967b) in vivo results: 

Similar damage was observed in a schizophrenic patient tested 8 months after 
he had received 15 treatments with LSD-25 over a 4-year period (1). (p. 313, 
endnote in original).  

In the end, this discrepancy raises questions about the first sentence’s truth value. 

Furthermore, the third sentence’s phrasing sets up the Irwin & Egozcue article as a 

test of the results reported in the first two sentences; specifically, the authors describe their 

study’s purpose as “to validate these observations,” which, as noted above in the first 

hypothetical objection, explicitly characterizes the Cohen et al. (1967b) results as not 

validated. Thus, by using different statement types for the in vivo and in vitro results, and by 

using the verb “to validate,” Irwin & Egozcue directly rule out the idea that the Cohen et al. 
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(1967b) article’s results were already rationally warranted, and the violation of Habermas’s 

Truth criterion stands. 

Describing the Purpose of the Study 

Irwin & Egozcue (1967) violate Habermas’s Comprehensibility criterion in their 

Introduction section because the authors do not clearly describe the purpose of their study 

and thereby impede communication. Evidence for intolerable distortion comes from a 

follow-up letter Irwin & Egozcue published in the February 16, 1968 issue of Science, in 

which the authors restated the purpose of their 1967 study: 

Our original study (1) on chromosomal damage among LSD–25 users 
represented an effort to determine whether the findings in vitro reported by 
Cohen et al. (2) were relevant to the use of the drug in vivo (1968, p. 749, 
italics and parenthetical reference in original) 

This purpose was far from clear in the original article’s Introduction. A plain-

language reading of the Introduction from Irwin & Egozcue (1967)—and in particular, the 

verb “to validate”—leads the reader to understand the study’s purpose was to reify the 

results reported by Cohen et al. (1967b): 

The addition of LSD-25 to cultured human leukocytes produces increased 
chromosomal abnormalities. Similar damage was observed in a schizophrenic 
patient tested 8 months after he had received 15 treatments with LSD-25 
over a 4-year period (1). The present study was undertaken to validate these 
observations among users of LSD-25. (p. 313, endnote in original) 

This is in stark contrast to Irwin & Egozcue’s 1968 restatement of purpose: “to 

determine whether the findings in vitro…were relevant to the use of the drug in vivo (Irwin & 

Egozcue, 1968, p. 749, emphasis added). As such, readers of the 1967 article cannot 

understand that the study’s purpose is to compare new in vivo results with both the in vitro 

and in vivo results reported by Cohen et al. (1967b), and the authors therefore violate 

Habermas’s Comprehensibility criterion because they obfuscate the purpose of their study.  

Another problem with the verb “to validate” is that, as previously discussed, its use 

indicates Irwin & Egozcue (1967) were biased toward confirming, rather than evaluating, the 

results from the Cohen et al. (1967b) article. The verb’s appearance may be due to the 

authors employing everyday speech rather than terms used in formal academic discourse, but 
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“to validate” observations connotes confirming, authenticating, or proving (“validate”) and 

therefore reifying the observations. The obvious inference is that the authors are actively 

interested in finding the same results as Cohen et al. (1967b), and thus, they display evidence 

of latent strategic rationality, which is a prima facie violation of Habermas’s 

Truthfulness/Sincerity criterion. 

Methods Section 
Three tightly intertwined elements appear in the Methods section of the Irwin & 

Egozcue (1967) study regarding LSD and chromosome damage:  

• research participants’ use of drugs other than LSD; 

• the amount of LSD the research participants ingested; and  

• the purity of the LSD in question.  

All three of these factors have strong effects on the study’s validity because they 

introduce intolerable communicative distortion regarding control of independent variables, 

and thus negatively impact the rational warrantability of Irwin & Egozcue’s (1967) methods. 

In order to explain this problem with rational warrantability in the Irwin & Egozcue 

(1967) study, it is first necessary to discuss the function and importance of independent 

variables within scientific experimental theory.  

In any valid, well-controlled experiment, there are two types of variables present: 

independent and dependent. Both independent and dependent variables are conditions that 

impact the outcome of an experiment. Independent variables are conditions the 

experimenter manipulates. Dependent variables are outcomes that a scientist examines in 

order to determine the effect of the independent variables. In order to have a valid 

experiment, a scientist must manipulate, or “control,” the independent variables in a way 

that ensures the experimental conditions are identical during each time a researcher runs the 

experiment. The data from these different runs are then collected and compared to both 

each other and (if applicable) the results from similar, previous experiments in the hope that 

relationships among the data may reveal the effects of changes in the independent variables.  
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In an ideal experimental situation, a scientist controls every independent variable, 

isolates and measures the effect of each independent variable, and determines cause-and-

effect relationships among the independent and dependent variables; however, this ideal 

experimental situation is never found in the real world, and scientists often encounter two 

major difficulties with independent variables. First, sometimes independent variables simply 

cannot be controlled; for example, the weather is a classic example of an inherently 

uncontrollable independent variable. Second, sometimes independent variables interact and 

their effects cannot be isolated or measured. If independent variables interact in this manner 

and their effects cannot be teased apart, they are described as “confounded.” 

As an illustrative example of confounded variables, consider the case of a cross-

country runner who buys a new pair of lightweight racing shoes before participating in a 5K 

run. Wearing normal running shoes, this person typically completes a 5K race in 25 minutes, 

but in this race, the runner wore the new racing shoes, ate three plates of spaghetti the night 

before the race, drank a glucose-rich sports drink two hours before the race’s start, and 

completed the course in a personal best time of 22 minutes. How did the runner manage to 

shave off an impressive 3 minutes? Was the runner’s success due to the new shoes’ physical 

characteristics, a mental boost from wearing new shoes, the previous night’s carbohydrate-

loading session, the energy-providing glucose, a combination of all these factors, or other 

reasons entirely? From the information at hand, there is no way to tell, and the variables are 

therefore confounded. 

Potentially confounded variables in both the in vitro and in vivo studies involving the 

proposed LSD-chromosome damage and LSD-birth defects link include the participants’ use 

of other drugs than LSD, the amount of LSD ingested by the research participants, and the 

purity of the LSD used in the studies. In the case of the Irwin & Egozcue (1967) in vivo 

study, these variables are both uncontrolled and confounded, which creates intolerable 

communicative distortion.  

Participants’ Drug Histories 

Research participants’ drug histories being both uncontrolled and confounded causes 

fundamental problems with the rational warrantability behind the research design in Irwin & 
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Egozcue’s (1967) Methods section because the authors fail to set up a “communicative 

[situation] that can bring out the unforced nature of the better argument” (Habermas, 2005, 

p. 86–87). Thus, Irwin & Egozcue (1967) appear to delude themselves regarding the validity 

of their research methods, thereby violating Habermas’s Truthfulness/Sincerity criterion. 

The specific problem with not controlling for the research participants’ drug 

histories is tied to the in vivo nature of the Irwin & Egozcue (1967) study. As discussed in the 

analysis of the Cohen et al. (1967b) article, in vitro studies involved researchers combining 

cultured blood cells and various concentrations of pure LSD in test tubes, letting the 

contents mingle for given lengths of time, and then counting the number of broken 

chromosomes in leukocytes from in each exposure condition. In these studies, the source 

and quantity of LSD were both controlled, but the variable of the blood donors’ drug 

histories was not always controlled. Even so, Cohen et al. (1967b) and other researchers who 

conducted in vitro studies often employed within-groups comparison procedures that at least 

partially corrected for this sampling problem, but it is still possible that unknown factors in 

the blood donors’ drug histories could have influenced the studies’ results. For in vivo studies 

such as Irwin & Egozcue (1967), though, the potential effects of research participants’ drug 

histories are much more pronounced and cannot be excluded as entirely controlling the 

outcome of the experiments. 

Irwin & Egozcue (1967) obtained blood samples from eight volunteers who ingested 

illegally obtained LSD (as opposed to the medically administered LSD ingested by the Cohen 

et al. [1967b] in vivo research participant) and nine non-LSD-users. The researchers then 

cultured the samples and compared the number of chromosome breaks across the user/non-

user groups. These research participants were described as “a volunteer group of LSD-25 

users and a cross section of volunteer nonusers”; some of the LSD users “had also taken 

several doses of cannabis (mescaline or peyote), psilocybin, or dimethyltryptamine, or 

combinations of the three” (Irwin & Egozcue, 1967, p. 313). Based on the text in the 

article’s Methods section, there is no way to determine what other drugs, if any, the research 

participants had ingested, which research participants had used the drugs the authors 

mentioned, or if the LSD-user group had been exposed to potentially chromosome-

damaging agents other than x-rays. 
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This lack of information about Irwin & Egozcue’s (1967) research participants is 

particularly troubling because authors of other articles from 1967 that discuss the LSD-

chromosome damage link clearly state that the LSD users in their studies intentionally used a 

number of drugs in addition to LSD; their lists of drugs include heroin, dexedrine, 

methedrine, benzedrine, DMT, and marijuana (Loughman, Sargent, & Israelstam; Jarvik, 

Kato, Saunders, & Moralishvili). Further examples of polydrug use among LSD users from 

scientific literature include STP (Smith & Rose, 1967), Ecstasy, PCP, and ketamine (Millman 

& Beeder, 1994). Of these drugs, only marijuana has been suggested as having chromosome-

damaging abilities (Pluth, Ramsey, & Tucker, 2000), but it is not unreasonable to suggest that 

chromosome damage may have occurred from other sources, as well. For example, a great 

number of people were habitual tobacco smokers in the late 1960s, and cigarette smoke has 

been implicated as an agent of chromosome damage (Littlefield & Joiner, 1986; Ban, 

Cologne, & Neriishi, 1995; Rowland & Harding, 1999; Pluth, Ramsey, & Tucker, 2000). 

Because of this great uncertainty about the research participants’ drug histories and 

the authors’ lack of controls to deal with the resulting ambiguity, Irwin & Egozcue’s (1967) 

methods cannot be relied upon to provide valid results. As such, their Methods section lacks 

rational warrantability and therefore contains communicative distortion.  

Quantity of LSD  

Another fundamental problem with Irwin & Egozcue (1967) study is that researchers 

did not have a reliable method for quantifying the amounts of LSD ingested by research 

participants. Essentially, the authors asked their research participants to take an educated 

guess. This procedure is, at best, problematic. An illustration of the inaccuracy inherent in 

estimates such as these is found in an article by McGlothlin & Arnold (1971), where the 

authors interviewed a cohort of LSD users who had taken LSD in both medical and non-

medical settings. These LSD users were asked to compare their experience with clinically 

administered LSD to their experiences with LSD taken outside medical supervision and to 

estimate their usual and maximum dose levels of LSD they obtained illicitly. The users 

estimated their normal dose sizes ranged from 50–1,000 micrograms, with a median dose of 

125 mcg, and estimated their maximum dose sizes ranged from 50–10,000 mcg, with a 
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median of 175 mcg. These estimated ranges are quite wide, which raises serious questions 

about the accuracy of the estimates. In addition, the McGlothlin & Arnold LSD users are 

different from the Irwin & Egozcue (1967) research participants in that members of the 

former group had once ingested a known quantity of LSD; in fact, none of the research 

participants in the in vivo studies from 1967 was reported to have experience with both 

medically administered and illicitly obtained LSD, so estimates of cumulative intake are 

unlikely to be reliable.  

Further evidence for unreliable estimates of dose sizes comes from a laboratory 

analysis of LSD purchased illicitly. In this study, the authors (Cheek, Newell, & Joffe, 1970) 

report that of 14 samples of LSD, each of which was estimated by their users to contain 250 

micrograms, actually contained 50–283 micrograms, with a median size of 100 micrograms. 

Clearly, user estimates are not reliable method of gauging research participants’ cumulative 

ingestion of LSD. 

This lack of reliable data on the Irwin & Egozcue (1967) research participants’ LSD 

ingestion raises two separate problems regarding confounded variables, both of which 

undermine the rational warrantability of the authors’ Methods section. The first problem is 

that even if Irwin & Egozcue (1967) made two major assumptions—(a) their research 

participants never used any other drugs than LSD, and (b) all chromosomal changes they 

observed were due to LSD use—they were unable to determine a valid dose-response curve 

between LSD exposure and chromosome damage because no reliable method exists for 

estimating how much LSD the research participants actually ingested. The second problem is 

because the quantity of LSD ingested by the research participants was questionable, the issue 

of impurities in the purported LSD becomes a highly significant factor because if the illegally 

obtained LSD used by the studies’ participants was the cause of observed chromosomal 

changes, then it is possible that other chemicals present in the LSD, not the LSD itself, 

could be the actual source of chromosomal changes.  

Irwin & Egozcue (1967) did not take these problems into account, which directly 

undercuts their research methods’ rational warrantability and further indicates that their 

Methods section violates Habermas’s Truthfulness/Sincerity criterion. 
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LSD Purity 

The third fundamental problem with the Irwin & Egozcue (1967) Methods section is 

the authors do not address the issue of whether the purity of the LSD ingested by the 

research participants had an impact on the studies’ outcomes. In order to address this issue, 

it is necessary to examine evidence regarding the purity of LSD available in the late 1960s 

and the authors’ procedures for dealing with this independent variable. 

Circumstantial evidence for pure LSD being available in 1967 exists in the facts that 

Sandoz Pharmaceuticals continued producing and distributing LSD until 1965; LSD was 

legal in the United States until 1966, when the Drug Abuse Control Amendments of 1965 

took effect; a number of psychiatrists and academic researchers—most famously, Dr. 

Timothy Leary—had distributed LSD outside the confines of the laboratory; and as recently 

as 2006, an original vial of crystalline Delysid produced in 1951 was resurrected from the 

depths of a refrigerator (Erowid & Erowid, 2006). In addition, it is highly likely that black-

market leakage from the laboratory and/or pharmacy to the street took place.  

Published reports differ as to the likelihood of 1960s LSD being pure or not. 

Documentary evidence for pure LSD being available in 1967 exists in the form of a drug 

analysis report in a 1977 issue of the PharmChem Newsletter—a publication by 

PharmChem, a defunct Palo Alto, CA, organization that tested anonymously submitted 

drugs, including LSD. This newsletter included a cumulative analysis based on 2196 samples 

of alleged LSD submitted from 1969–1975, and the report stated, 

LSD is one of the most widespread and least adulterated or misrepresented 
street drugs. Early street drug studies all noted the unusually high rate of 
purity for alleged LSD, and this rate has remained high: 87% in the current 
study. (quoted in Bunce, 1979, p. 221–222) 

The results from PharmChem are not ironclad, though. A basic problem with 

PharmChem’s conclusions regarding the high purity of LSD available from 1969–1975 is 

that the analysis may not be applicable to LSD available from 1966–1967 because the LSD 

available during the two time periods was not necessarily the same. For one, LSD degrades 

quickly when exposed to heat, light, and air (Drug Enforcement Agency, 1995), which makes 

its storage and transport somewhat difficult. Dr. Alexander Shulgin, Ph.D., a professor of 
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toxicology at the University of California Santa Barbara and noted psychedelic chemist, 

noted “LSD is an unusually fragile molecule” that must be stored “as a salt [or] in water, 

cold, and free from air and light exposure,” and that “sunlight, with its ultraviolet radiation, 

is notoriously bad” (Shulgin, 1997, p. 492). These exacting storage conditions are challenging 

to maintain while transporting the drug, and particularly challenging after LSD has been 

packaged for sale.  

Another problem with extending PharmChem’s 1975 findings to the LSD available 

in 1967 is that new batches of LSD produced by different chemists were continually 

appearing on the illegal drug market, and much of this LSD was widely reputed to be 

impure. In a 1998 interview, Owsley Stanley, former sound engineer for the Grateful Dead 

and the most famous LSD producer of the 1960s, described the LSD available in the early 

1960s: 

B: Now in the early ‘60s, when the more intellectual crowd was using 
psychedelics, was it Sandoz that they were taking?  

O: No, I think the vast majority of the material that was floating around in 
those days—that wasn’t made, you know, in somebody’s kitchen—was 
actually from Czechoslovakia. Lots of blue liquid in vials was around. The 
first acid that I took was made by a guy who was actually a civil engineer that 
got interested in it, read one of the syntheses, and performed it in his kitchen 
in one step.  

(…) 

B: So the earliest acid you got was mixed—some of it was good and some of 
it wasn’t good?  

O: Most of it was terrible. It would make you high, but it was so full of 
impurities and other things that it was a totally rough trip.  

B: Where do you think the impurities come from?  

O: I’m not God. I can’t look into a brownish liquid and tell you what’s in 
there. There’re all kinds of derivatives of ergot containing various derivatives 
of lysergic acid that are active in some way in the body. St. Anthony’s fire, do 
you know about that? It was the result of ergotamine in the ergot growing on 
rye which was made into bread in the Middle Ages, made your fingers and 
toes drop off. They are very complex, many of the derivatives, and most of 
them are active—and when you are doing a synthesis you get all kinds of 
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things that hook up to the lysergic acid molecule. Breakdown products, 
isomerization—who knows what’s in there? (Eisner, 2004) 

A third problem with accepting PharmChem’s findings of high average purity is the 

analytic method PharmChem used—thin-layer chromatography— has limitations that made 

the reported 87% purity rate innately questionable. In a 1977 personal communication to a 

drug-policy activist, Bruce Eisner, who was at the time a columnist for High Times magazine, 

Dr. Shulgin clearly explained the problem with thin-layer chromatography: 

In the usual analysis of LSD (such as done at PharmChem Foundation) one 
chromatographs an extract of the suspected drug, observes the resulting 
separation under UV light, and then sprays the plate with some color-
generating agent such as paradimethylaminobenzaldehyde (PDAB). If there 
are impurities present that fluoresce (such as lysergic acid or iso-LSD [author’s 
note: iso-LSD refers to LSD damaged by high pH levels]) and that have mobility in 
the chromatographic separation, they will be seen. If impurities are present 
that have the intact indole-2-hydrogen atom, they will give blue to purple 
colors with PDAB. Both tests require, of course, that there are amounts 
present sufficient to be seen. But if the impurity does not fluoresce (as is 
known to occur with lumi-LSD [author’s note: lumi-LSD refers to LSD chemically 
bonded to alcohol or water] or any of the photoaddition products) or will not 
react with PDAB (as would be found with 2-substituted impurities such as 2-
oxo-ergots), then they (the impurities) would remain invisible. It is 
completely possible that an LSD sample could be grossly contaminated with 
impurities and, if they did not give any response to one of these two tests, it 
is highly likely that their presence would never even be suspected. (quoted in 
Eisner, 1977) 

A fourth reason to question the purity of LSD available in 1967 is a combination of 

the source and distribution of LSD. As previously noted, a variety of chemists produced 

LSD during the 1960s, and not all of these chemists were equally skilled. The most famous 

chemist was Owsley Augustus Stanley III, and he was widely reputed to produce the best 

LSD. Authoritative sources are scarce, but the general consensus is that Stanley began to 

produce LSD in 1965, and Stanley estimates that he produced something to the effect of 

1.25 million doses of LSD from 1965–1967 (Selvin, 2007). This highly pure “Owsley acid” 

was widely available in the Haight-Ashbury district—in fact, it was often given away free 

(Eisner, 2004) and, according to the author of Got a Revolution!, a biography of the San 

Francisco psychedelic rock group Jefferson Airplane, “(b)y the time LSD was finally made 

illegal…there was enough of it in circulation already to keep the populace afloat for years” 
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(p. 91)—but no reports exist regarding the abundance of Owsley acid on the East Coast, 

where the research participants in the East Coast-based 1967 in vivo studies (Cohen, 

Hirschhorn, & Frosch; Jarvik, Kato, Saunders, & Moralishvili) could have obtained and 

ingested it. Thus, based on the challenges involved in transporting LSD, although it is likely 

Owsley acid was available on the East Coast, it is more likely that the LSD available on the 

East Coast was of local origin and therefore of more questionable purity, which would have 

had a confounding effect on the studies coming from the East Coast.  

Another reason to question the purity of LSD available in 1967 is the well-known 

fact that dealers passed off other substances as LSD. This subject appeared in scientific 

literature as a matter of both casual mention (Bachrich, 1964; Freestone, 1968) and formal, 

published laboratory analyses of substances sold as LSD, which described doses of alleged 

LSD as often laced with impurities or not consisting of LSD at all. In the New York area, an 

analysis of 15 samples of alleged LSD obtained from 1967–1970 revealed that 14 samples 

did contain LSD, but one sample contained no LSD at all; instead, it contained 

phencyclidine, (Cheek, Newell, & Joffe, 1970), a painkilling anesthetic used on primates 

better known by its initials, PCP, or by the street name “angel dust” (Munch, 1974). In San 

Francisco, a 1967 article by Smith & Rose, two staff members at the Haight-Ashbury 

Medical Clinic, reported three distinct types of impurities in the alleged LSD available in the 

Bay Area: LSD mixed with methamphetamine; LSD mixed with STP, a potent psychedelic in 

its own right; and “phoney copies” (p. 120) of LSD tablets in which aspirin and vitamin C 

tablets were passed off as psychedelics. Similarly, a 1970 analysis of twelve samples of 

purported LSD obtained in 1967 from the Haight-Ashbury district revealed that deceptions 

in drug marketing, even in the time and area where cheap, pure Owsley acid was to be 

found, were common: 

Of the 12 capsules and tablets described as containing 250 micrograms of 
LSD, one contained no LSD at all. Most of the others contained very small 
quantities of LSD (2, 7, or 26 micrograms). Some of the tablets contained 
more STP (2,s-dimethoxy-4-methylamphetamine) than LSD. Only two 
samples contained over 150 micrograms of LSD—a tablet described as 
“Owsley Little Purple” (180 micrograms) and one described as “Owsley 
White Lightning” (222 micrograms). (Krippner, p. 654) 
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A similar 1972 analysis of street drug samples collected over six months in 

Philadelphia and at rock concerts taking place nearby revealed that of 15 samples 

purportedly containing LSD, 10 contained LSD and only LSD. Of the remaining five 

samples, only one contained LSD at all, and it was mixed with “a compound that behaved 

like strychnine” (Schnoll & Vogel, 1971, p. 791). Of the four remaining four samples, two 

contained a mixture of amphetamine and methamphetamine, one was an aspirin tablet, and 

one contained an unidentifiable substance (Schnoll, Cohn, & Vogel, 1972). Another 1972 

analysis of street drug samples, these collected in and near Lawrence, KS, revealed that of 

the 57 samples sold as LSD, 53 were actually LSD. Two contained a combination of LSD 

and PCP, one contained LSD and reserpine (a sedative, anti-hypertension drug 

[“reserpine”]), and one contained an unidentifiable substance (Hart, McChesney, Greif, & 

Schulz. 1972). 

As this evidence shows, the purity of LSD available in 1967 was questionable, which 

creates doubt regarding the validity of Irwin & Egozcue’s research methods because the 

research participants were users of illicitly obtained LSD, and the authors did not even 

address the possibility that their participants had ingested impure LSD. At the same time, an 

analyst must take into account that the Irwin & Egozcue (1967) study was conducted in 

Portland, OR, which is about 630 miles from San Francisco, and the LSD used by research 

participants in Irwin & Egozcue (1967) studies may well have come from San Francisco, 

where it was more likely to be pure. Even so, Irwin & Egozcue did not control for the 

relative purity of the LSD ingested by their research participants, and it is entirely possible 

that impure LSD was responsible for producing false positive results in the their study.  

In summary, because Irwin & Egozcue (1967) do not sufficiently control for 

research participants’ drug histories, the amount of LSD each participant ingested, and the 

purity of the LSD each research participant ingested, they were therefore unable to isolate 

the effect of each independent variable, which causes their research results to be of 

questionable value, at best. Furthermore, the authors did not account for these shortcomings 

in their Methods section, and this omission violates Habermas’s Truthfulness/Sincerity 

criterion.  
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Results and Discussion Sections 

Representing the Results 

Evidence that Irwin & Egozcue (1967) violated the both Comprehensibility and 

Truthfulness/Sincerity criteria in their Results and Discussion sections comes from 

subsequent articles that cite their results. As discussed previously, the Irwin & Egozcue 

(1967) study contained three basic confounded variables based on its in vivo focus—what 

drugs other than LSD the research participants used, accurate and reliable estimates of how 

much LSD the research participants used, and the purity of the LSD the research 

participants used—and researchers who cited the article’s results as support for their own 

articles did not account for these flaws.  

It is debatable whether subsequent authors’ misrepresentation of the Irwin & 

Egozcue (1967) study is due to Irwin & Egozcue themselves or to the authors of those 

subsequent articles that cited the Irwin & Egozcue (1967) study. In all likelihood, it is a 

combination of both, but it appears Irwin & Egozcue (1967) committed the initial violation 

of the Truthfulness/Sincerity criteria in their Results and Discussion sections, and that the 

ripple effects of this violation are apparent in the subsequent articles that cite the Irwin & 

Egozcue (1967) study.  

As discussed previously, the existence of error is not a fatal problem in and of itself, 

for mistakes happen, and recognizing and correcting mistakes is a vital part of learning, 

particularly in the sciences. However, as discussed in the previous section, Irwin & Egozcue 

(1967) violated Habermas’s Truthfulness/Sincerity criterion several times in the Methods 

section, and these violations have ripple effects in both the distorted representation of what 

their results really mean in Results and Discussion sections and in subsequent authors’ 

citations of Irwin & Egozcue’s results.  

The following quotations, which include all citations of the Irwin & Egozcue (1967) 

article as they appear in related articles and letters from 1967 and 1968, provide evidence 

that Irwin & Egozcue violated the Comprehensibility criterion in describing their research 

methods and in reporting their results. (One reference, by Loughman, Sargent, & Israelstam 

(1967) has been excluded, as it describes the Irwin & Egozcue study as “a comparable study 
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reporting conclusions opposite to our own” (p. 510) and is unclassifiable in the scheme used 

below.) The various authors all omitted at least one limiting factor that significantly impacted 

the validity of the results.  

The following sections each begin with a discussion of how Irwin & Egozcue (1967) 

depicted the particular independent variable at hand, and then each section provides 

illustrations of how the authors’ depiction was taken up in the subsequent scientific 

literature.  

Omitted: LSD Purity 

Irwin & Egozcue (1967) included estimates of how much LSD their research 

participants ingested, but these were only estimates and the authors did not provide any 

information about how the estimates were calculated, nor did they address the source or 

purity of the LSD their volunteers used; Irwin & Egozcue only noted that the blood samples 

were taken from “a volunteer group of LSD-25 users” (p. 313) and did not determine 

whether the LSD was a pure pharmaceutical-grade product of Sandoz Pharmaceuticals or 

was a questionable product brewed in clandestine laboratories. This communicative 

distortion was intolerable because it created ripple effects in the subsequent literature where 

the authors of the following passages cited the Irwin & Egozcue (1967) results but did not 

take into account that the LSD used by the participants in the cited article was of unknown 

origin: 

A similar in vivo effect was predicted by the finding of increased 
chromosomal abnormalities in one patient receiving LSD therapy for a 
psychiatric disorder (2). This observation was borne out in a study of eight 
“users” of LSD, six of whom manifested considerable chromosomal damage 
of their lymphocytes (3). (Hirschhorn & Cohen, 1967, p. 1109, endnote 3 
refers to Irwin & Egozcue, 1967) 

Two other independent laboratories examined the chromosomes in cultured 
leukocytes of person who had ingested LSD. One team of investigators 
(Irwin and Egozcue, 1967) observed a definite increase in abnormalities…. 
(Jarvik, Kato, Saunders, & Moralishvili, 1967, p. 1247) 

To their credit, the authors of both articles excerpted above mentioned the research 

participants had used drugs in the past, but the following passage from a summary of 
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research appearing in the British Medical Journal is noteworthy because its author was the only 

author from 1967 or 1968 who cited the Irwin & Egozcue (1967) article and commented 

(albeit indirectly, in the context of the Cohen, Hirschhorn, & Frosch [1967] study) the 

potential confounding effect of research participants’ previous drug use on the Irwin & 

Egozcue (1967) study’s results. 

The in-vivo studies on patients have generally proved to be inconclusive and 
sometimes contradictory. M. M. Cohen and his co-workers2 3 report 
chromatid aberrations in a series of 18 patients who had taken different 
doses of L.S.D. for various times and who had also taken other drugs either 
previously or at the same time as L.S.D. … Similar results were obtained by 
S. Irwin and J. Egozcue4 in six out of eight patients taking the drug, and these 
workers also observed a “Ph1-like chromosome” in two users of the drug 
(the “Philadelphia” chromosome is found in some cased of leukaemia). 
(L.S.D. and Chromosomes, 1968, p. 778, footnotes in original) 

Omitted: Research Participants’ Drug Histories 

Irwin & Egozcue (1967) noted that the volunteers who provided blood samples were 

“a volunteer group of LSD-25 users” (p. 313), but they did not attempt to determine the 

extent of the participants’ LSD use or quantify their use of other drugs that may have 

chromosome-damaging effects. It is interesting to note that in their 1968 follow-up letter, 

Irwin & Egozcue noted in that their 1967 study used blood samples from “a population of 

illicit users of LSD and other drugs” (1968, p. 749), but this letter was not cited in any study 

appearing in 1968, nor did this information about the research participants’ poly-drug use 

appear anywhere in the 1967 study. Similarly, ripple effects from this communicative 

distortion persisted in subsequent articles that cited the Irwin & Egozcue (1967) study 

because those articles’ authors did not take into account that the research participants in the 

study had poly-drug use histories of unknown extent. 

One particularly notable article of this sort is by Irwin, Egozcue, & Maruffo (1968); 

in it, the authors cite their own previous study, and they are very careful to qualify their truth 

claims. In particular, the authors specifically highlight the function of both drug purity and 

whether their results apply to in vitro or in vivo situations. However, they still neglect to 

address the confounding factor of the LSD users’ multiple drug use. 
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The findings of Cohen et al1,2 as well as our own observations3 have shown 
that pure LSD can produce in vitro and illicit LSD, possible in vivo 
chromosomal aberrations. (Egozcue, Irwin, & Maruffo, 1968, p. 122, 
footnote 3 refers to Irwin & Egozcue, 1967) 

This citation is particularly interesting, as this study appeared after the 1968 follow-

up letter by Irwin & Egozcue, in which they mentioned the polydrug use of their blood 

donors, and in the text of the Egozcue et al. (1968) article, the authors make note of their 

research participants’ drug histories, but there is no mention of this limiting factor in the 

citation quoted above. 

Another notable citation of the Irwin & Egozcue (1967) article is by Nielsen, 

Friedrich, Jacobsen, & Tsuboi (1968): 

Studies by Cohen, et al. (1967), Irwin and Egozcue (1967), and Zellweger, et 
al. (1967) have shown an increased frequency of chromosome breaks in 
patients treated with lysergide. (Nielsen, et al., 1968, p. 801) 

In this sentence, the authors use the term “patients” to describe the people “treated” 

with LSD, which indicates to the readers that all the studies mentioned were conducted in 

vivo and, as “patients treated” indicates a medical procedure, necessarily involved pure LSD 

obtained from Sandoz. The Cohen et al. (1967b) and Zellweger et al. articles do involve 

controlled doses of LSD given under medical supervision, but the Irwin & Egozcue study 

did not include a controlled dose of LSD, contrary to what Nielsen et al. imply. This is a 

violation of Habermas’s Rightness/Appropriateness criterion by Nielsen et al. that appears 

to originate in the Irwin & Egozcue (1967) article due to a lack of specificity on Irwin & 

Egozcue’s part. In addition, Nielsen et al. do not mention of research participants’ drug 

histories, which is an uncontrolled factor in the Irwin & Egozcue (1967) and Zellweger, 

McDonald, & Abbo (1967) studies. 

Omitted: LSD Purity and Research Participants’ Drug Histories 

The authors of the articles cited below indicate that the Irwin & Egozcue (1967) 

study was an in vivo study, but ripple effects from the communicative distortion arising from 

the failure of Irwin & Egozcue (1967) to address the crucial independent variables of the 

purity used by their research participants and the research participants’ drug histories were 
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apparent in the subsequent literature. The authors of the extracts below mentioned neither 

the purity of the illicit LSD used by participants in the Irwin & Egozcue study nor the 

research participants’ drug history. 

In vivo confirmation of the chromosome effects noted by Cohen et al. (3) 
has been reported recently (5).”(Auerbach & Rugowski, 1967, p. 1326, italics 
in original, endnote 5 refers to Irwin & Egozcue, 1967) 

Recent studies have shown the chromosomal effects of LSD on cultured 
leukocytes (5) and leukocytes obtained from LSD users (6)”. (Geber, 1967, p. 
266, endnote 6 refers to Irwin & Egozcue, 1967) 

Lysergide (lysergic-acid diethylamide, L.S.D.) causes chromosomal 
aberrations in cultured human leucocytes9. (Fabro & Sieber, 1968, p. 639, 
footnote 9 refers to Irwin & Egozcue, 1967) 

Chromosome breakage, apparently induced by lysergic acid diethylamide, 
LSD 25, in human leukocytes was reported, in vitro, by Cohen et al. (1) and 
in vivo, by Irwin and Egozcue (2). (Grace, Carlson, & Goodman, 1968, p. 
694, endnotes in original) 

An increase in chromosomal abnormalities has been detected cytologically in 
cultured leukocytes from d-lysergic acid diethylamide (LSD-25) users (1)… 
(Browning, 1968, p. 1022, endnote 1 refers to Irwin & Egozcue, 1967) 

(A)n increase in chromosomal breakage in peripheral leukocytes of users of 
LSD has also been observed by several investigators [11, 15, 20, 36]. (Cohen, 
Hirschhorn, Verbo, Frosch, & Groeschel, 1968, p. 486, endnotes in original, 
endnote 20 refers to Irwin & Egozcue, 1967) 

The data are now conflicting as to whether leucocyte chromosome breakage 
occurs in any or all humans exposed to L.S.D.2–5 (Hecht, Beals, Lees, Jolly, & 
Roberts, 1968, p. 1087, footnote 3 refers to Irwin & Egozcue, 1967) 

…Cohen et al9 describe studies in a series of 18 LSD users, in all of whom 
there were elevated frequencies of chromosome damage, the mean frequency 
being more than three times the mean from a control group of 14 
individuals. Similar findings from users have been reported by Irwin and 
Egozcue12 and Egozcue et al.13 (Hungerford, Taylor, Shagass, LaBadie, 
Balaban, & Paton, 1968, p. 2290, footnotes in original) 
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Omitted: LSD Purity, Research Participants’ Drug Histories, and In 
Vivo/Vitro Studies 

The authors of the remaining citations did not mention any of the major confounded 

variables—whether the research participants had histories of multiple drug use, the amount 

of LSD used by the research participants, or the purity of the LSD taken by the research 

participants—in their citations of the Irwin & Egozcue (1967) article. 

Recently, the psychotomimetic hallucinogen, lysergic acid diethylamide 
(LSD-25), has been added to the list of chemicals capable of causing 
abnormalities in the chromosomes of human leukocytes.2,3 (Cohen, 
Hirschhorn, & Frosch, 1967, p. 1043, endnotes in original, endnote 3 refers 
to Irwin & Egozcue, 1967) 

There were two studies in Science which showed that LSD induced an 
abnormally high rate of chromosomal breaks in peripheral blood cells. 
(Myers, 1968, p. 1062) 

Recent studies indicate that certain drugs, including lysergic acid diethylamide 
(LSD), may lead to chromosomal damage; although some workers have 
demonstrated damage (1–3), others have not (4). Two studies agree on the 
effects of LSD on chromosomes in vitro (3, 5), but reported effects in vivo 
are conflicting. (Sparkes, Melnyk, & Bozzetti, 1968, p. 1343, endnotes in 
original) Endnote 2 refers to Irwin & Egozcue (1967) 

The following two citations are particularly noteworthy in that they present the LSD-

chromosome damage link reported by Irwin & Egozcue (1967) as entirely unproblematic. 

Lysergic acid diethylamide (LSD-25) has been shown to cause abnormalities 
in the chromosomes of human leukocytes (1). (Skakkebaek, Philip, & 
Rafaelsen, 1968, p. 1248, endnote in original) Endnote refers to three articles: 
Cohen et al. (1967b, 1967a) and Irwin & Egozcue (1967) 

Recent reports have shown that lysergic acid diethylamide (LSD) can cause 
chromosomal abnormalities1–3 including the presence of a chromosome 
anomaly morphologically similar to the Philadelphia chromosome (Ph1).1, 3 
(Grossbard, Rosen, McGilvray, de Capoa, Miller, & Bank, 1968, p. 791, 
footnotes in original) Footnote 1 refers to Irwin & Egozcue (1967) 

Based on the pattern of citations seen above, it is clear that ripple effects from 

communicative distortion in the Irwin & Egozcue (1967) Methods section were reflected in 

inaccurate presentation of results in the authors’ Results and Discussion section, and these 
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ripple effects constituted intolerable communicative distortion because they continued to 

distort communication in the subsequent literature. 

Outside Influences 
Factors other than strictly scientific considerations may also influence the course of 

scientific inquiry and lead to communicative distortion’s appearance in scientific articles. 

Hard evidence for these factors’ influence is scarce, so it is difficult to draw strong 

conclusions., but each article appears to have been influenced to some degree by outside 

pressures that may have caused Cohen et al. (1967b) and Irwin & Egozcue (1967) (For the 

sake of convenience, these articles will be discussed together) to distort communication by 

privileging factors other than the unforced nature of the better argument.  

Funding Sources 

It is possible that the sponsors of the research influenced Cohen et al.’s (1967b) 

results. The Cohen et al. (1967a) article contains an endnote which reads, 

Supported in part by U.S. Children’s Bureau Project No. 417. We thank Dr. 
R. Bircher, Sandoz Pharmaceuticals, for the supply of LSD given to N. Back; 
Dr. Eleanor Jacobs for referral of the patient; and Dr. Margery W. Shaw for 
critical reading of the manuscript. (p. 1419) 

As previously noted in Chapter 3, it is unlikely that Sandoz Pharmaceuticals’ 

donation of the LSD used in the Cohen et al. (1967b) in vitro study placed any pressure on 

the researchers to distort communication. The source of research funds, however, is far 

more likely to have had an effect. 

As two of the authors from the Cohen et al. (1967b) study, Cohen and Marinello, 

were associated with the Department of Pediatrics at the State University of New York at 

Buffalo, it is not surprising that they received research funding from the U.S. Children’s 

Bureau, which is part of the U.S. Department of Health and Human Services (USDHHS). 

The USDHHS is an umbrella organization that encompasses a number of influential 

governmental organizations. Sibling organizations of the Children’s Bureau that are involved 

in anti-drug or drug regulation activities include the Food and Drug Administration (FDA), 

Substance Abuse and Mental Health Services Administration (SAMHSA), and National 
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Institutes of Health (NIH). The NIH, in turn, contains a number of research institutes 

involved in anti-drug efforts, such as the National Institute on Alcohol Abuse and 

Alcoholism (NIAAA), established in 1970; the National Institute of Mental Health (NIMH), 

established in 1949; and the National Institute on Drug Abuse (NIDA), established in 1973.  

The Irwin & Egozcue (1967) article includes a footnote which contains the text, 

“Publication No. 244 of the Oregon Regional Primate Research Center. Supported in part by 

NIH grant F00163 and in part by NIMH grant MH–12214. We thank F. Hagemenas for 

technical assistance” (p. 314). 

There is no direct evidence that NIH or NIMH applied pressure to Irwin or 

Egozcue, but the fact that the major sponsors of the research were U.S. government 

agencies with known anti-drug leanings strongly suggests the studies’ sponsors had a vested 

interest in finding problems with LSD. Circumstantial evidence that the U.S. government 

had a vested interest in supporting anti-LSD research comes from an August 11, 1967 Time 

magazine article entitled “LSD & the Unborn,” which reports the results of the Irwin & 

Egozcue (1967) article and states, “Though much of the evidence is still preliminary, it all 

points in the same direction, and U.S. Government agencies are supporting efforts to get 

conclusive data.” 

Socio-Political Influences 

In addition to the influence exerted by governmental funding agencies, social and 

political pressure may have played a role in shaping the outcome of the Cohen et al. (1967b) 

and Irwin & Egozcue (1967) studies. As discussed in Chapter 3, LSD was the target of 

strong anti-drug agitation on the part of politicians, and eventually, the federal government 

listed LSD as a Schedule I drug, meaning it has a high abuse potential and no accepted 

medical use, on October 6, 1966. The Cohen et al. (1976b) article was submitted for 

publication on December 14, 1966 (p. 1419), and since the two dates are scarcely two 

months apart, it is entirely plausible that political pressure played a part in the stance Cohen 

et al. (1967b) demonstrate toward LSD.  
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Professional Self-Interest 

Regarding the Cohen et al. (1967b) article, the lead author, Maimon M. Cohen, was 

an Assistant Professor of Pediatrics and Microbiology at the State University of New York at 

Buffalo, and in 1968, Cohen received a promotion to Associate Professor (Hirschhorn, 

Kaback, & Rimoin, 2007). Therefore, there is an element of professional self-interest in the 

Cohen et al. (1967) article, as publications in respected journals such as Science count toward 

academic promotion. However, other than the basic impetus to publish that can be expected 

from an academic looking to advance his career, there does not appear to be any evidence of 

distortion arising from professional self-interest in the Cohen et al. (1967b) article.  

Regarding the Irwin & Egozcue (1967) article, the lead author, Samuel Irwin, was a 

professor of pharmacology in the University of Oregon Medical School and associated with 

the Oregon Regional Primate Research Center, where the second author, Jose Egozcue, was 

a professor. There is no evidence that any professional interest, other than the standard 

academic interest in receiving publication, created communicative distortion in the Irwin & 

Egozcue (1967) article. 

Chapter Summary: Irwin & Egozcue (1967) 
The authors of the Irwin & Egozcue (1967) study created communicative distortion 

by demonstrating anti-LSD bias and by committing methodological errors. In particular, the 

authors overstated the validity of the Cohen et al. (1967b) article’s results, demonstrated bias 

toward confirming rather than evaluating the Cohen et al. (1967b) results, failed to make 

their study’s purpose clear, and failed to control for three crucial independent variables: the 

research participants’ use of drugs other than LSD, the amount of LSD they ingested, and 

the purity of the LSD they ingested. Ripple effects from the authors’ failure to control for 

these independent variables were evident in subsequent articles citing the Irwin & Egozcue 

(1967) study. It is possible, but not conclusive, that government funding may have 

influenced the study’s conduct and outcome. 
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Chapter 6: Results, Part III – The LSD-Chromosome 

Damage Stream of Investigation 

The series of articles regarding the physiological effects of LSD can be subdivided 

into two streams of investigation: the LSD-chromosome damage stream and the LSD-birth 

defects stream. The investigative streams are different in that the researchers who 

investigated the LSD-chromosome damage stream focused on the relatively narrow question 

of whether LSD breaks chromosomes in vitro and/or in vivo, and researchers in the LSD-

birth defects stream focused on the question of whether LSD is associated with producing 

birth defects in the offspring of LSD users. Some authors writing about the LSD-

chromosome damage stream speculated about the effects of chromosome damage arising 

from LSD exposure, but none of these authors followed through on this tack. Instead, 

authors in the LSD-chromosome damage stream strictly focused on cataloguing LSD’s 

effects on circulating leukocyte (white blood cell) chromosomes and ignored the practical 

effects of chromosome damage.  

In this chapter, I will analyze the four publications—three research reports and one 

news piece—that appeared in medical and scientific journals during the year 1967 and 

addressed the possibility of an LSD-chromosome damage link. Some crossover exists 

between the publications addressed in Chapters 6 and 7, due to multiple topics of discussion 

within publications and cross-referencing between streams of investigation. 

In a similar vein to the previous two chapters’ analyses, this chapter’s analysis will 

demonstrate that communicative distortion is present in many of the publications—

specifically, the publications whose authors supported the possibility of an LSD-

chromosome damage link—and the distortions in these publications are sufficiently severe 

to have exceeded the limits of tolerance. Specifically, this analysis will demonstrate that the 

majority of the communicative distortion in publications that supported the LSD-

chromosome damage link is directly related to the communicative distortion that arose in the 

Cohen et al. (1967b) and Irwin & Egozcue (1967) articles, and the distortion is sufficiently 

great to create doubt regarding the scientific validity of a link between LSD and 
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chromosome damage and the reasoning behind the scientific consensus emerging at the end 

of 1967 that LSD does cause chromosome damage. 

Analytic Synopsis 
The communicative problem with the 1967 investigation into whether LSD causes 

chromosome damage or birth defects was that many authors of subsequent publications—in 

particular, authors who supported the LSD-chromosome damage and LSD-birth defects 

links—perpetuated the original communicative distortion that arose in the Cohen et al. 

(1967b) and Irwin & Egozcue (1967) articles and created new instances of communicative 

distortion. The rest of this chapter will trace the development of the scientific conversation 

regarding the putative LSD-chromosome damage link with an eye toward the important 

events from a Habermasian perspective.  

At this point, the reader might expect a simple, comprehensive narrative that 

describes the course of discussion over the remainder of 1967—author A wrote article X, 

which author B cited in article Y, and both authors’ ideas were picked up by author C, who 

wrote letter Z in rebuttal—but unfortunately, tracing the course of the discussion about the 

possible link between LSD and chromosome damage cannot be done in this manner. The 

delays imposed by journal publishers’ submission requirements, the nature of scientific 

discussion in professional journals, and the time frame of the articles’ appearance in print do 

not allow it. To use the continuing analogy, it is often the case that author D wrote article Q 

in response to article X, but articles Y and Z appeared before article Q appeared in print, 

and author E wrote article P in direct response to articles X and Q but barely mentioned 

article Y because it wasn’t on quite the same subject. 

This non-linear pattern presents a challenge for the analyst, but when viewed from a 

Habermasian perspective, this fragmented conversation that occurs at the outset of a 

scientific investigation affords the greatest opportunity for communicative distortions to 

arise. Thus, the outset of a scientific investigation is also ideal from an analytical perspective 

because it also contains the original sources of communicative distortion, evidence of how 

and where the distortion spread, and how other scientists countered the communicative 
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distortion and tried to reroute the course of discussion. Therefore, this chapter will follow 

each article in the chronological order it appeared in print, and address  

• ripple effects of communicative distortion that originated in the Cohen et al. (1967b) 

and Irwin & Egozcue (1967) articles; 

• significant instances of new instances of communicative distortion; and  

• corrections to communicative distortion in previous publications. 

The LSD-Chromosome Damage Story 
After the Cohen et al. (1967b) and Irwin & Egozcue (1967) articles appeared, a series 

of publications appeared in prominent scientific journals and addressed the possibility that 

LSD caused chromosome damage. 

September 25, 1967 — Clinical Value of LSD Questioned; Physical 
Damage Reported — Journal of the American Medical 
Association 
The first event in the LSD-chromosome damage stream of investigation after the 

initial Cohen et al. (1967b) and Irwin & Egozcue (1967) articles was publication of a short 

newspaper-style story in the “Follow Up” section in the September 25, 1967, issue of The 

Journal of the American Medical Association. This article, “Clinical Value of LSD Questioned; 

Physical Damage Reported,” contained a story about how LSD probably caused 

chromosome damage; this story was the longest of the four articles on the page and was 

located at top left, where a reader would encounter it first. The article specifically discussed 

the Cohen et al. (1967b) study and included comments, given by Cohen and Hirschhorn at a 

1967 National Science Foundation conference, about a study regarding placental transfer of 

LSD in humans. This JAMA news story is noteworthy from a Habermasian perspective 

because it contained multiple instances of new communicative distortion. 

Ripple Effects  

The JAMA news article’s author propagated communicative distortion arising in the 

Cohen et al. (1967b) article when the author made a flat report of the Cohen et al.(1967b) 

article’s results: 
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The finding that LSD is associated with increased chromosomal breakage 
was reported this spring by Maimon M. Cohen, PhD, and co-workers at State 
University of New York, and others… (p. 24) 

As discussed in Chapter 4, the Cohen et al. (1967b) article contained multiple 

instances of intolerable communicative distortion, but the news article did not address any of 

these problems. Instead, the news story’s anonymous author presented the Cohen et al. 

(1967b) results without comment or qualification, and the JAMA news story therefore 

contained a violation of Habermas’s Truth criterion due to highly questionable results being 

reported as unquestioned truths. 

New Communicative Distortion 

Somewhat similarly, the anonymous author of the JAMA news article also created 

new communicative distortion by failing to note that the chromosome damage reported by 

Cohen et al. (1967b) was the result of an in vitro study. For all the communicative distortion 

that their article contained, Cohen et al. (1967b) made a clear statement of results— 

The psychotomimetic agent lysergic acid diethylamide (LSD-25), when added 
to cultures of human peripheral leukocytes, produces a marked increase in 
the frequencies of chromosomal breaks and rearrangements compare to 
untreated cultures. (p. 1417) 

—but the news article’s author gave the impression that the chromosome damage 

Cohen et al. (1967b) reported had an unproblematic relation to LSD exposure in vivo:  

The finding that LSD is associated with increased chromosomal breakage 
was reported this spring by Maimon M. Cohen, PhD, and co-workers at State 
University of New York, and others… This finding has now been confirmed 
in about 40 LSD users examined at Buffalo and elsewhere. (JAMA, 1967, p. 
24)  

The crucial problem here, as addressed in Chapter 4’s discussion of the problems in 

the Cohen et al. (1967b) Methods section, is that the results of in vitro studies often do not 

apply to in vivo studies. Test tubes are simply vessels for experimentation, whereas living 

organisms have continuously operating biological filters that screen foreign particles from 

the bloodstream; also, lymphocytes do not undergo mitosis while they are in circulation. 

Thus, the fact that the lymphocytes in the Cohen et al. (1967b) study showed chromosome 
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damage after being induced to divide while immersed in an LSD bath, devoid of the natural 

protection afforded by the human body’s natural filtering mechanisms, is not indicative of 

any real damage that would occur in vivo. As such, the JAMA news article’s unqualified 

reference to the Cohen et al. (1967b) results as “associated with increased chromosomal 

damage,” followed by the statement that an in vivo study had provided similar results, 

qualifies as communicative distortion. 

Two more instances of new communicative distortion related to the purported LSD-

chromosome damage link also exist in the JAMA medical news article’s third paragraph. In 

these next two cases, the new communicative distortion arises from the anonymous author’s 

report of confirmatory results as an unquestioned truth: “This finding has now been 

confirmed in about 40 LSD users examined at Buffalo and elsewhere” (p. 24).  

The first instance of new communicative distortion arising from this statement is 

that the results from the study (or studies, it is unclear which) conducted in Buffalo were not 

yet available for the readers’ evaluation. An examination of the literature shows that the only 

studies related to LSD and conducted in Buffalo included Maimon Cohen, the lead author of 

both Cohen et al. articles, as an author, and the next study of this sort did not appear in The 

New England Journal of Medicine until November 1967, almost two months after the 

problematic news article appeared in JAMA. Due to the typical delay in publishing a 

submitted article, which appeared to be an average of two months, judging by the 

submission and publication dates on the articles in this dissertation’s sample, it is almost a 

given that Cohen, Hirschhorn, and Frosch had completed their study and obtained the 

confirmatory data to which the JAMA news article’s author referred. Even so, a significant 

delay existed between the JAMA news article’s reference to confirmatory evidence and the 

evidence’s eventual publication in Cohen et al. (1967a), and this delay raises significant 

questions about the Habermasian consequences of citing unpublished studies as evidence.  

It can be argued that citing an unpublished study as evidence is a questionable move, 

at best, for in doing so, the citing author commits at least a surface violation of Habermas’s 

Rightness/Appropriateness criterion because readers cannot analyze the data and determine 

whether it is valid. Essentially, an author who cites an unpublished study is saying, in a 

scientific way, “Trust me. The check is in the mail. Would I lie to you?” It can also be argued 
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that citing an unpublished study as evidence violates Habermas’s Truthfulness/Sincerity 

criterion because the citing author treats the readers as passive receptacles for information, 

not full participants in a critical discussion. At the same time, three mitigating factors exist 

that an analyst must take into account when determining whether communicative distortion 

arose from a citation of an unpublished source:  

• the type of publication in which the citation appeared; 

• whether or not the cited source ever appeared in print; 

• and whether the author of the unpublished source could be contacted to obtain the 

necessary information.  

Regarding the first mitigating factor, the type of publication involved, it is a fairly 

common practice that articles in a scientific journal include citations of personal 

communications or unpublished papers that are either in preparation or in press. For 

example, in the sample of articles analyzed in this dissertation, Hirschhorn & Cohen wrote 

an editorial, “Nonpsychic Effects of Lysergic Acid Diethylamide,” in which they cited the 

Cohen et al. (1967a) article while it was in press: 

4. COHEN, M. M., HIRSCHHORN, K., FROSCH, W. A.: 
In vivo and in vitro chromosome damage in- 
duced by LSD-25. New Eng. J. Med. In press. 

(Hirschhorn & Cohen, 1967, p. 1110; formatting preserved from original) 

Thus, in a scientific article, the simple existence of a citation to an unpublished article 

is not necessarily prima facie evidence of communicative distortion.  

Regarding the second factor, whether the cited source ever appeared in print, 

whether or not the citation qualifies as communicative distortion depends on whether or not 

the cited source was ever intended to be published. In some cases, such as personal 

communications, no one can reasonably expect that the source will ever appear in print, and 

a citation of this sort generally would not qualify as communicative distortion, unless the 

cited personal communication was falsified. In other cases, such as articles in preparation, 

the reader should be able to expect, within reason, that the article would eventually appear 

somewhere in the professional literature and be available for analysis, or failing that, the 
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reader should be able to contact the author and obtain the cited information via personal 

communication. 

In terms of the third mitigating factor, whether the cited source’s author could be 

contacted in order to obtain the evidence firsthand, if the cited author is well-known or can 

be reached given the information at hand, then the citation of an unpublished source 

probably does not qualify as communicative distortion. At the same time, it may be the case 

that enough information exists for a motivated reader to contact the cited author, but doing 

so would require an unreasonable expenditure of effort. Admittedly, “unreasonable” is a 

nebulous definition, but creating a specific, operational definition of reasonable effort is 

impractical; in this case, an analyst must make a judgment call based on the best evidence at 

hand. 

When one takes these three mitigating factors into account regarding the JAMA 

news article’s reference to the unpublished Cohen et al. (1967a) article, it appears that the 

article’s anonymous author did not create intolerable communicative distortion just by citing 

the unpublished Cohen et al. (1967a) study; the cited source did appear in print, and the 

news article specifically noted the academic affiliations of both Cohen and Hirschhorn, so a 

motivated reader could have contacted them for more information. At the same time, 

though, the citation of the unpublished Cohen et al. (1967a) study is still a minor violation of 

Habermas’s Rightness/Appropriateness criterion because most readers probably would not 

have bothered to contact Cohen or Hirschhorn for details, and the citation lent support to 

and helped perpetuate the communicative distortion present in the Cohen et al. (1967b) 

article. 

The second instance of new communicative distortion in the JAMA news article’s 

third paragraph is also related to the anonymous author’s statement that the LSD-

chromosome damage link “has now been confirmed in about 40 LSD users examined at 

Buffalo and elsewhere” (p. 24). In this case, the author deceived the readers about the quality 

of the evidence supporting the Cohen et al. (1967b) results and created new communicative 

distortion by violating Habermas’s Rightness/Appropriateness criterion. Specifically, the 

statement that the Cohen et al. (1967b) results had “now been confirmed in about 40 LSD 

users” is patently untrue, as the published scientific literature from both 1967 and 1968 
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regarding experiments involving LSD users and chromosome damage did not include any 

publication or realistic combination of research participants that would add up to 40. The 

numbers of LSD-using research participants in all in vivo studies that appeared in 1967 or 

1968 and contained results supporting the LSD-chromosome damage link are listed here: 

• 8 participants (Irwin & Egozcue, 1967) 

• 22 participants (Cohen, Hirschhorn, & Frosch, 1967); 

• 1 participant (Jarvik, Kato, Saunders, & Moralishvili, 1968); 

• 50 participants (Egozcue, Irwin, & Maruffo, 1968); 

• 5 participants (Nielsen, Friedrich, & Tsuboi, 1968); 

• 5 participants (Nielsen, Friedrich, Jacobsen, & Tsuboi, 1968); 

• 19 participants (Cohen, Hirschhorn, Verbo, Frosch, & Groeschel, 1968). 

There are only two ways in which to approach a total of 40 LSD-using research 

participants. The first possibility is to skip around the list and ignore the 50 participants in 

the Egozcue et al. article, which is not realistic because the editorial’s author would have 

definitely mentioned supporting results from a study with an additional 50 research 

participants. The second possibility is to include in the tally research participants from other 

unpublished studies than the as-yet unpublished Cohen et al. (1967a) study, which would 

have automatically qualified as a severe violation of Habermas’s Truthfulness/Sincerity and 

Rightness/Appropriateness criteria because there would be no way at all for a reader to 

evaluate the evidence, and the author would thereby treat the reader as a passive receptacle 

for information, not a full participant in the discussion. In either case, the cited evidence of 

confirmation in 40 research participants of the Cohen et al. (1967b) results was 

unsupportable. Viewed charitably, this discrepancy could be treated as sloppy reporting; 

viewed from a more critical perspective, this discrepancy could be seen as evidence of anti-

anti-LSD bias on the author’s part. In either case, because the claim was unsupportable, the 

news article’s claim that the Cohen et al. article was “confirmed in about 40 LSD users” 

(JAMA a, p. 24) violated Habermas’s Truthfulness/Sincerity criterion because it was not 

rationally warrantable. 
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October 27, 1967 — Leukocytes of Humans Exposed to Lysergic 
Acid Diethylamide: Lack of Chromosomal Damage — 
Loughman, Sargent, & Israelstam 
The next noteworthy event in the LSD-chromosome damage stream of investigation 

was the appearance of a study by Loughman, Sargent, & Israelstam (1967), in which the 

authors directly contradicted all the previous results linking LSD to chromosome damage. 

This article, “Leukocytes of Humans Exposed to Lysergic Acid Diethylamide: Lack of 

Chromosomal Damage” was the fourth publication in the LSD-chromosome damage stream 

of investigation, and the authors positioned it as a direct follow-up to the Cohen et al. 

(1967b) article; it is significant in a Habermasian sense in two ways. First, the Loughman et 

al. article was the first—and only—publication from 1967 that contained a challenge to the 

validity of the reported LSD-chromosome damage link, and its authors explicitly countered 

the sources of communicative distortion in the Cohen et al. (1967b) and Irwin & Egozcue 

(1967) articles. Second, the Loughman et al. article is praiseworthy from a Habermasian 

perspective because it did not contain much communicative distortion at all, and its 

conclusions that no evidence existed to link LSD to chromosome damage were ultimately 

accepted as scientific truth.  

The Loughman et al. article’s contents discussed the conduct and results of an in vivo 

study in which the authors took blood samples from eight LSD-using clients of a San 

Francisco welfare agency and one non-drug-using control subject. The authors cultured the 

samples in essentially the same way that Cohen et al. (1967b) and Irwin & Egozcue (1967) 

did, and then they microscopically examined the chromosomes of leukocytes in the cultured 

samples. No significant differences existed between the rates of chromosomal abnormalities 

“among the drug takers, between the drug takers and the previous or present controls, or 

between drug takers and a sample taken from the literature” (p. 508). In other words, 

Loughman et al. found results that directly contradicted the results from Cohen et al. 

(1967b) and Irwin & Egozcue (1967) and those results strongly suggested that no link 

existed between LSD and chromosome damage. 
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Corrections to Communicative Distortion 

The first aspect of the Loughman et al. article that is noteworthy from a 

Habermasian perspective is that the article’s Methods section directly countered the 

communicative distortion that originated in the Methods sections of the Cohen et al. (1967b) 

and Irwin & Egozcue (1967) articles. In doing so, Loughman et al. helped steer the 

investigation of LSD’s effect on chromosomes toward a rationally justifiable course through 

the way they addressed their research participants’ drug histories, called attention to the 

amount of LSD their research participants had ingested, and criticized the use of in vitro 

studies to examine chromosome damage associated with LSD exposure. 

Research Participants’ Drug Histories 

Loughman et al. made special note of their research participants’ drug histories, 

which Cohen et al. (1967b) and Irwin & Egozcue (1967) had not done; in doing so, then, 

Loughman et al. satisfied the demands for rational warrantability specified by Habermas’s 

Truthfulness/Sincerity criterion that the previous articles’ authors had failed to satisfy. In the 

case of Cohen et al. (1967b), as discussed in Chapter 4, the authors introduced 

communicative distortion by not controlling for their blood donors’ drug histories; based on 

the textual evidence at hand, the authors either (a) assumed that their blood donors had not 

used LSD or any other drugs which could have affected the chromosomes in the donors’ 

leukocytes or (b) knew that the blood donors had no relevant drug histories and simply did 

not mention this factor in the article’s text. In either case, the rational warrantability of the 

Cohen et al. (1967b) results was greatly reduced because assuming the donors had no 

relevant drug history could have led to false results, and omitting the donors’ drug history, 

even if there was none to report, left the readers without enough information to properly 

evaluate the evidence at hand.  

In the case of the Irwin & Egozcue (1967) article, Loughman et al. directly countered 

the communicative distortion that originated in the way Irwin & Egozcue (1967) failed to 

address their research subjects’ exposure to potential sources of chromosome damage. 

(Loughman et al. did not directly address these authors, as the Irwin & Egozcue (1967) 

article appeared in print just before the Loughman et al. article went to press, but the 
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method in which Loughman et al. discussed these confounding variables nevertheless 

anticipated the flaws in the Irwin & Egozcue [1967] article.) As discussed in Chapter 5, Irwin 

& Egozcue (1967) failed to provide enough evidence for their results’ rational warrantability 

by failing to detail the research participants’ use of other drugs beyond noting “(S)ome…had 

also taken several doses of cannabis (mescaline or peyote), psilocybin, or 

dimethyltryptamine, or combinations of the three” (p. 313); there was no information about 

what other drugs the experimental research participants had ingested, which research 

participants had used the drugs the authors listed, or if the LSD-user group had been 

exposed to potentially chromosome-damaging agents other than x-rays. Leaving these 

independent variables uncontrolled was an extremely questionable choice on the authors’ 

part, especially for an in vivo experiment involving users of illegal drugs, who were prone to 

taking multiple drugs, either singly or in concert. 

In direct contrast, Loughman et al. countered the communicative distortion in the 

two preceding articles by providing a lucid, comprehensive description of the way they 

controlled for their research participants’ drug histories. Loughman et al.’s procedures, 

although rather lengthy, are reproduced here because they are (for the most part) a model of 

communicative clarity according to Habermas’s criteria: 

Subjects claiming recent use of LSD, alone or in combination with other 
illegal drugs, were clients of a welfare agency in San Francisco. Histories and 
blood samples were obtained there. An extensive interview required 
divulgence of the claimed duration of illegal drug use, estimates of the size of 
each dose, and frequency of use. Each subject was questioned about his own 
exposure, and his parents’ possible exposure, to dangerous drugs, toxic 
chemicals, radiation, and other agents thought to be responsible for 
chromosome aberration in vivo. The interviews revealed no exposure to 
agents known to be responsible for chromosome damage …. No 
pathophysiological effects other than chromosome damage to circulating 
leukocytes were studied; absence of such effects is not implied by our work. 

…  

Two drops of blood were taken from a finger of each experimental subject 
and of a control subject with no history of drug use. (p. 158) 

In this passage, Loughman et al. specifically discussed the role of two potentially 

confounding independent variables—use of other illegal drugs and the possibility of 
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chromosome damage arising from other sources than drugs—that could have influenced the 

study’s outcome, and the authors thereby increased their own results’ rational warrantability. 

(It is worth noting that the authors did not address drug purity, but this omission will be 

addressed below.) In controlling for polydrug use and other sources of chromosome 

damage, Loughman et al. directly countered the lack of rigor in the Cohen et al. (1967b) and 

Irwin & Egozcue (1967) articles’ Methods sections that created communicative distortion. 

Quantity of LSD Ingested 

Another way in which Loughman et al. anticipated the communicative distortion 

present in the Irwin & Egozcue (1967) article occurs in the way they addressed the quantity 

of LSD ingested by their research participants. Loughman et al.’s description of their 

experimental controls regarding the quantity of LSD is as follows: 

…An extensive interview required divulgence of the claimed duration of 
illegal drug use, estimates of the size of each dose, and frequency of use. … 

We were entirely dependent on the subjects’ own statements regarding drug 
use; thus the dosages, even if reported to the best of the subjects’ knowledge, 
are uncertain. … The estimates of dose may be in error, but there is no 
doubt that very large doses were used by these subjects. It is this heavy usage 
rather than the exact amount which is important here. (p. 158) 

This self-reporting procedure is noteworthy from a Habermasian perspective 

because it is remarkably similar to the procedure used by Irwin & Egozcue (1967), but 

whereas Irwin & Egozcue (1967) violated Habermas’s Truthfulness/Sincerity criterion by 

using self-reporting, Loughman et al. followed Habermas’s Truthfulness/Sincerity criterion 

by using self-reporting. The crucial difference between the two studies is that Loughman et 

al. called attention to the fact that their research participants were extremely heavy LSD 

users, and thus, the extremely large average and cumulative doses of LSD taken by their 

research participants may have been contributing factors to any positive results. In contrast, 

Irwin & Egozcue (1967) failed to address the fact that their research participants were 

extremely heavy LSD users (for example, one male participant in their study reported taking 

LSD 200 times, with a mean estimated dose of 350 µg and a maximum estimated dose of 

2,800 µg) and did not draw the readers’ attention to the fact that any positive results Irwin & 

Egozcue (1967) found may have been an artifact of this extremely heavy use. As such, 
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Loughman et al. countered another aspect of communicative distortion that originated in the 

Irwin & Egozcue (1967) article and helped redirect the course of discussion toward rationally 

warrantable grounds. 

Shortcomings of In Vitro Studies 

In their Results/Discussion section, Loughman et al. devoted almost a full page of 

text to addressing the differences between results obtained from in vitro and in vivo studies 

into the effects of LSD on human chromosomes. Two of these factors—the facts that 

leukocytes in circulation do not undergo mitosis and expose their chromosomes to 

bloodborne LSD, and that living people continuously filter out foreign substances from the 

bloodstream—should have been known to Cohen et al. (1967b) and have already been 

discussed in this chapter, but Loughman et al. revealed and criticized the presence of another 

instance of communicative distortion in the Cohen et al. (1967b) Methods section: the 

concentration and length of time to which chromosomes are exposed to LSD during in vitro 

and in vivo experiments.  

This factor has already been discussed in Chapter 4, but as a recap, the problem with 

the LSD bath that leukocytes experienced in the Cohen et al. (1967b) study is that the 

exposed chromosomes of a cell undergoing mitosis were exposed to far higher 

concentrations of LSD, and (for the most part) far longer durations, than the chromosomes 

would experience at any time during an in vivo study. As an illustrative comparison, if one 

ignores the fact that LSD breaks down in the human body, a 70-kg person would have to 

ingest approximately 100 µg of LSD to approximate the concentration of LSD seen in the 

lowest exposure level (.001 µg/ml) used by Cohen et al. (1967b), a level which did not 

produce any significant chromosome damage. If one accounts for LSD’s rate of degradation 

in the human body, though, the .001 µg /ml dose used by Cohen et al. (1967b) works out to 

an effective exposure level of .0001 µg /ml (Loughman et al. p. 509), a dose level which was 

10 times smaller than the smallest dose examined by Cohen et al. (1967b).  

By means of comparison, if one ignores LSD’s breakdown in the human body, that 

same 70-kg person would have to ingest 100,000 µg of LSD to approximate the 

concentration of the LSD bath that produced the highest level of chromosome damage 
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reported by Cohen et al. (1967b). Furthermore, if one takes into account the breakdown of 

LSD in the human body, the same 70-kg person would have to ingest a whopping 1,000,000 

µg of LSD in order to approximate the initial concentration of the LSD bath that produced 

the highest level of chromosome damage reported by Cohen et al. (1967b), and in order to 

maintain that level, the person would need to retake that dose roughly every four hours over 

a 24-hour time span. When one considers that the typical psychedelic dose of LSD averages 

between 100–400 µg (McGlothlin & Arnold, 1971; Miller & Gold, 1994), the likelihood of 

the Cohen et al. (1967b) methods being applicable to in vivo contexts is, at best, highly 

unlikely, and Loughman et al. clearly countered this important example of distorted 

communication. 

Examples of Communicative Clarity 

The second reason the Loughman et al. article is important from a Habermasian 

viewpoint is when other scientists, as well as members of the general public who wanted 

information about the relationship between LSD and chromosomes, read the article, they 

very likely read the Introduction and Results/Discussion sections (Bazerman, 1985; 

Berkenkotter & Huckin, 1995), in which Loughman et al. adhered closely to Habermas’s 

criteria for the ideal speech communication situation.  

Communicative Clarity in the Loughman et al. Introduction 

In their introductory paragraph, Loughman et al. cited the Cohen et al. (1967b) 

article in order to justify their own study’s existence: 

Cohen and his co-workers have reported chromosomal damage in cultures of 
peripheral human leukocytes to which the psychotropic agent lysergic acid 
diethylamide (LSD) had been added at various concentrations for varying 
lengths of time (1). The leukocytes of a single patient previously treated with 
LSD were also studied, and the chromosome breakage in his cells was 
reported to be 12 percent, while that of a normal control was 3.7 percent. 
Because of our interest in chromosome aberrations accompanying various 
diseases and following treatment with various pharmaceuticals, we have 
observed chromosomal behavior following doses of LSD in vivo, and have 
compared it with that reported by Cohen. (p. 508; end note 1 refers to Cohen 
et al., 1967b) 
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In the first two sentences of this introductory paragraph, Loughman et al. justified 

their study’s existence by introducing the Cohen et al. (1967b) study, just as Irwin & 

Egozcue (1967) did, but the way in which Loughman et al. cited the Cohen et al. (1967b) 

study adhered closely to Habermas’s criteria for the ideal speech communication situation 

and did not distort communication, and the Irwin & Egozcue (1967) citation violated both 

Habermas’s Truth and Truthfulness/Sincerity criteria and provided readers with a false 

impression of the Cohen et al. study’s reliability.  

These violations of Habermas’s criteria in the Irwin & Egozcue (1967) article’s 

Introduction, as discussed in Chapter 5, stemmed from the way Irwin & Egozcue (1967) 

presented the Cohen et al. (1967b) study’s results. Irwin & Egozcue (1967) used a Type 4 

statement and described the cited results in a way that made them sound like verified, 

accepted facts even though the Cohen et al. (1967b) study was the first on the effect of LSD 

on chromosomes, and thus, its results were both novel and, by definition, unverified. In 

contrast, Loughman et al. used a Type 2 statement to specify the nature of the Cohen et al. 

(1967b) results: 

Cohen and his co-workers have reported chromosomal damage in cultures of 
peripheral human leukocytes to which the psychotropic agent lysergic acid 
diethylamide (LSD) had been added at various concentrations for varying 
lengths of time (1). (Loughman et al., p. 508) 

In stating that “Cohen and his co-workers have reported” (p. 508) chromosome 

damage associated with LSD exposure, Loughman et al. made clear that the reported link 

was a report of research results, not a widely accepted truth. In making this relationship 

clear, Loughman et al. satisfied Habermas’s Truth criterion. Furthermore, in making the 

distinction between unverified experimental results and widely accepted truths, Loughman et 

al. also avoided implying that the Cohen et al. (1967b) results were warrantable, which both 

satisfied Habermas’s Truthfulness/Sincerity criterion and ensured that the authors provided 

readers with an accurate description of the Cohen et al. (1967b) study’s value. 

In short, Loughman et al. followed Habermas’s criteria by simply reporting that 

Cohen et al. (1967b) found a result; they did not implicitly approve or deny the results’ 

validity. Furthermore, the authors’ neutral approach toward reporting the content of the 
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Cohen et al. (1967b) results also fits Habermas’s Rightness/Appropriateness criterion 

because Loughman et al. clearly stated what they meant—“ Cohen and his co-workers have 

reported chromosomal damage in cultures of…” (p. 508)—and thereby dispelled deception 

and/or illusion.  

Communicative Clarity in the Loughman et al. Results/Discussion Section 

In their concluding paragraph, Loughman et al. discussed the meaning of their 

study’s results. The paragraph’s text is as follows: 

We conclude from our work that LSD, in doses as high as 4000 µg has not 
been shown to damage the chromosomes of human peripheral blood 
lymphocytes in vivo. This conclusion is supported by observations of 
Petrakis (10). Other tissues of the body must be examined before ruling out 
the possibility of chromosomal damage to cells actively dividing in vivo. (p. 
510) 

The authors’ statement of conclusions was generally free of communicative 

distortion. First, the authors explicitly referred to the results from “our work” as evidence 

for their claim. As discussed in the previous section, “Corrections to Communicative 

Distortion,” Loughman et al. avoided communicative distortion in their Methods section, 

the authors’ statement of conclusions was based on rationally warrantable reasons, which 

satisfied Habermas’s Truthfulness/Sincerity criterion.  

Second, Loughman et al. used the verb phrase “has not been shown” to focus their 

claim strictly on the in vivo results reported in the Cohen et al. (1967b) article, not the entire 

issue of whether or not LSD causes chromosome damage. Since proving a negative—in this 

case, the absence of an LSD-chromosome damage link—is not possible, by limiting their 

claim strictly to criticism of the results reported by Cohen et al. (1967b), Loughman et al. 

satisfied Habermas’s criteria in two ways: first, they satisfied the Truth criterion by not 

overstating the truth value of their negative results and thereby misleading their readers, and 

second, they satisfied the Rightness/Appropriateness criterion by following the accepted 

guidelines for scientific argumentation. 
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New Communicative Distortion 

To be fair, it is important to note that in spite of the general lack of communicative 

distortion within the Loughman et al. article, there are two instances of new communicative 

distortion. 

The first example of communicative distortion in the Loughman et al. article is the 

authors’ failure to discuss the purity of the LSD their research subjects ingested. This is an 

important issue because, as discussed in Chapter 5, the purity of LSD could have impacted 

the study’s results, but two factors mitigate the distortion’s severity. First, the research 

participants in the Loughman et al. study were “clients of a welfare agency in San Francisco” 

(Loughman et al., p. 508), and the Bay Area was the location of the famous Owsley 

laboratory, which was producing LSD at the time of the Loughman et al. study; hence, the 

LSD the research participants used had at least a chance of being pure. Second, because the 

research participants in the Loughman et al. study were heavy users of LSD, if damage had 

been observed in the research participants’ chromosomes, it is likely that impurities in the 

LSD they ingested would have been responsible for the observed damage. (To clarify this 

second point further, it is highly unlikely that LSD or any impurities in it would have worked 

to strengthen the research participants’ chromosomes [Loughman & Sargent, 1968].) As 

such, the fact that Loughman et al. found not-statistically-significant rates of chromosome 

breakage in their research participants’ chromosomes therefore very strongly suggests that 

impurities in the LSD did not have any effect on their results’ outcome. In the end, 

Loughman et al.’s failure to address the purity of the LSD their research participants ingested 

was communicative distortion, but in this case, the distortion was at least tempered by the 

realities of the situation. 

The second example of communicative distortion in the Loughman et al. article— 

the Petrakis citation—appeared in the concluding paragraph: “This conclusion is supported 

by observations of Petrakis (10)” (p. 510). The problem here is that the cited Petrakis study 

was never published. As discussed previously in this chapter, citing an unpublished study 

could qualify as communicative distortion because readers cannot evaluate the cited 

information, and the authors may be treating their readers as receptacles for information, not 

participants in a discussion. In this particular case, the evidence suggests that Loughman et 
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al. did create communicative distortion because in order to contact Petrakis directly, a reader 

from 1967 would have had to expend a great deal of time and effort, which makes it unlikely 

that any reader would have done so, especially for what is essentially a one-off citation. The 

communicative distortion arising from this citation only qualifies as a minor distortion, for 

Loughman et al.’s claims and evidence were strong enough to stand without the support 

offered by the Petrakis article, but the unpublished citation was nevertheless communicative 

distortion according to Habermas’s criteria. 

November 1967 — Nonpsychic Effects of Lysergic Acid 
Diethylamide — Hirschhorn & Cohen 
The next significant event in the LSD-chromosome stream of investigation was the 

appearance of an editorial by Hirschhorn & Cohen, entitled “Nonpsychic Effects of Lysergic 

Acid Diethylamide.” This two-page editorial appeared in the November 1967 issue of Annals 

of Internal Medicine; in it, the authors described the results of the Cohen et al. (1967b) and 

Irwin & Egozcue (1967) studies, previewed the results of the currently in-press Cohen et al. 

(1967a) article, described the results of the Alexander et al. (1967) and Auerbach & 

Rugowski (1967) studies, and then drew analogies between these studies’ results and other 

studies’ results that drew links between chromosome damage and either disease or exposure 

to chemical agents. The authors speculated that chromosome damage arising from LSD use 

may mimic genetic diseases, act as a carcinogen (for leukemia, in particular), and cause birth 

defects and mental retardation in the second- or third-generation offspring of LSD users. 

The Hirschhorn & Cohen editorial is significant in a Habermasian sense because its 

authors were prominent figures in the investigation into the reported LSD-chromosome 

damage link, and this editorial contained ripple effects of the communicative distortion 

arising in the Cohen et al. (1967b) and Irwin & Egozcue (1967) articles, as well as new 

communicative distortion arising from evidence of the authors’ bias toward finding fault 

with LSD. 
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Ripple Effects 

The Hirschhorn & Cohen editorial’s third, fourth, and fifth sentences contain and 

perpetuate the communicative distortion arising in the Cohen et al. (1967b) and Irwin & 

Egozcue (1967) articles: 

Recent investigations have demonstrated that small doses of LSD (as low as 
0.001 µg/ml) yielded a two- to threefold increase of chromosomal damage in 
comparison with untreated control cells. A similar in vivo effect was 
predicted by the finding of increased chromosomal abnormalities in one 
patient receiving LSD therapy for a psychiatric disorder (2). This observation 
was borne out in a study of eight “users” of LSD, six of whom manifested 
considerable chromosomal damage of their lymphocytes (3). (Hirschhorn & 
Cohen, p. 1109; end note 2 refers to Cohen et al., 1967b; end note 3 refers to 
Irwin & Egozcue, 1967) 

As noted in other sections of this analysis, the authors’ assertions of the Cohen et al. 

(1967b) and Irwin & Egozcue (1967) results’ facticity are not supportable by the evidence, 

and the authors therefore violate Habermas’s criteria for the ideal speech communication 

situation and create communicative distortion.  

On a related note, since Maimon Cohen, the primary author of the Cohen et al. 

(1967b) study was also a co-author of this editorial, it can also be claimed that the authors 

created new communicative distortion by falling victim to self-deception, thereby violating 

Habermas’s Rightness/Appropriateness criterion. To be fair, though, we should give 

Hirschhorn & Cohen the benefit of the doubt; they would not have been able to respond to 

the criticisms that Loughman et al. raised, as this editorial was undoubtedly written before 

the Loughman et al. article reached print in late October , and it is highly unlikely that any 

author of a published study would, without justification, go back and re-examine that study 

for flaws before re-reporting its results in an editorial. Even so, as established in Chapter 4, 

the authors of Cohen et al. (1967b) did violate Habermas’s Rightness/Sincerity criterion by 

deceiving themselves about the rational warrantability of their methods and the validity of 

their results. Therefore, instead of counting as new communicative distortion, Hirschhorn & 

Cohen’s uncritical promulgation of results from the Cohen et al. (1967b) study qualifies as a 

ripple effect from the Cohen et al. (1967b) article.  
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New Distortion 

Two significant instances of new communicative distortion are present in the 

Hirschhorn & Cohen editorial.  

One instance involves the authors’ preview of an in-press study on chromosome 

damage in LSD users and in the offspring of mothers who had used LSD while pregnant. 

Based on their findings of elevated chromosome damage levels in children who had been 

exposed to LSD in utero, the authors concluded that “transplacental transport [of LSD was] 

evidenced by the children exposed to LSD in utero” (p. 1109). This statement violated 

Habermas’s Truthfulness/Sincerity criterion because the authors only provided a vague 

description of the children’s chromosome damage rates and did not provide any detail 

whatsoever about the experimental procedures. This lack of warrantable reasons to believe 

the authors’ pronouncements created a situation where the authors treated the readers as 

information receptacles, not members of a valid dialectic discussion, and thereby created 

communicative distortion. 

The other significant instance of new communicative distortion in the Hirschhorn & 

Cohen editorial concerns evidence of strategic rationality on the authors’ part. The authors’ 

justification of their study contains this evidence for the presence of strategic rationality: 

The acute and the chronic psychotomimetic potentials of the hallucinogen 
lysergic acid diethylamide (LSD) have been documented (1). That additional 
effects of LSD should come under scrutiny at this time is particularly 
pertinent considering the supposed widespread use of this drug among the 
population. (p. 1109; end note 1 refers to Frosch, Robbins, & Stern, 1965) 

On the surface, these two sentences appear unremarkable; in the first sentence, the 

authors staked and cited evidence for a claim about the effects of LSD, and in the second 

sentence, explained why further studies regarding LSD are needed. When one examines the 

first sentence closely, though, four separate instances of communicative distortion become 

evident. In this single sentence, Hirschhorn & Cohen violated Habermas’s  

• Truthfulness/Sincerity and Rightness/Appropriateness criteria by using the 

pejorative term “psychotomimetic”; 

• Truthfulness/Sincerity criterion because the citation of Frosch et al. is weak; 
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• Rightness/Appropriateness criterion because the cited Frosch et al. article was 

strongly biased toward finding negative effects of LSD; and 

• Rightness/Appropriateness criterion because Hirschhorn & Cohen had a hidden 

motivation in citing the Frosch et al. study. 

“Psychotomimetic” 

In the first sentence of their editorial, Hirschhorn & Cohen used the term 

“psychotomimetic” to describe LSD. As previously discussed in Chapter 4, the authors’ use 

of this word qualifies as communicative distortion on two counts. First, the authors violate 

Habermas’s Rightness/Appropriateness criterion by using biased language that would be 

unacceptable to an audience member holding either positive or strictly neutral ideas about 

LSD. According to Habermas, interlocutors must—at least temporarily—take on opponents’ 

viewpoints in an attempt to understand the opposite side’s argument more fully. By using 

the pejorative term “psychotomimetic,” though, the authors are clearly picking sides, thereby 

violating Habermas’s Rightness/Appropriateness criterion. 

Furthermore, the term “psychotomimetic” violates Habermas’s 

Truthfulness/Sincerity criterion because its use is a signal that Hirschhorn & Cohen engaged 

in strategic rationality. According to Habermas, interlocutors must rely on “the unforced 

nature of the better argument” (Habermas, 2005, p. 86–87), not strategic rationality, to 

persuade members of their audience. In this instance, though, Hirschhorn & Cohen’s use of 

the loaded term “psychotomimetic” exposed the latent strategic rationality—the bias toward 

finding fault with LSD—underlying their position and thereby created communicative 

distortion. 

Weak Citation 

The end note on the Hirschhorn & Cohen editorial’s first sentence referred to only 

one article, by Frosch et al., that discussed the “deleterious effects” (Frosch et al., p. 1238) of 

LSD. This citation is exceedingly weak and violates Habermas’s Truthfulness/Sincerity 

criterion. Had the citation included a list of various studies related to the effects of LSD or 

the cited Frosch et al. article been a literature review of scientific articles to date regarding 
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LSD, contained a substantial literature review component, or even cited the exhaustive 

literature review by Hoffer (1965), the Frosch et al. article might have been adequate as a 

citation. Instead, the Frosch et al. article References section included fifteen mostly irrelevant 

citations, most of which concerned a historical survey of LSD’s creation and general 

psychological effects, statements about psychedelic drugs than LSD, and visionary 

pronouncements by Timothy Leary and Aldous Huxley; only three of the fifteen citations in 

the Frosch et al. article addressed adverse reactions to LSD. Because the Frosch et al. 

article’s literature review is so weak, Hirschhorn & Cohen’s citation of the article violated 

Habermas’s Truthfulness/Sincerity criterion by failing to provide sufficient rationally 

warrantable reasons to support their statement that “acute and the chronic psychotomimetic 

potentials of [LSD] have been documented” (p. 1109). 

Bias in Frosch et al.  

The cited Frosch et al. article contained twelve case studies of people admitted to 

Bellevue Psychiatric Hospital, in New York City, after bad reactions to LSD. The most 

obvious flaw with these case study reports is the self-selecting nature of the cases Frosch et 

al. described. Whereas it may have been the case that “(a)s a result of indiscriminate, 

widespread use of [LSD], there has been a sudden upsurge in the number of patients 

admitted to Bellevue Psychiatric Hospital because of adverse reactions” (Frosch et al., p. 

1238), the cases that Frosch et al. described are representative of neither typical reactions to 

LSD nor members of the LSD-using population; by definition, anyone who was admitted to 

a psychiatric hospital after taking LSD either had an extremely negative experience or an 

extended psychotic reaction, and both these reactions are infrequent. No figures are readily 

available, but any estimate of the number of people who have taken LSD since 1967 easily 

reaches tens of thousands in the United States alone. Were extremely negative reactions of 

the types Frosch et al. describe truly prevalent among LSD users, then the number of 

hospitalizations would have been far higher than their reported 27 patients in four months, 

particularly when one considers the dubious purity of illicitly obtained LSD on the East 

Coast in 1965. 

Another clearly evident flaw in the Frosch et al. article concerns the source of the 

hospitalized patients’ adverse reactions to LSD. Of the 12 people described in the article’s 
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case studies, none were entirely “normal” from a psychiatric perspective: “All had some 

degree of personality difficulty before taking the drug; 5 were definitely psychotic before 

their LSD experience” (p. 1236). That people with mental illness reacted badly to LSD is not 

entirely surprising when one considers results reported by other researchers before the 

Frosch et al. article was written. For example, Anastasopoulos & Photiades (1962) 

administered LSD to nonsymptomatic relatives of schizophrenics and observed the relatives’ 

reactions. Their results indicated that the schizophrenics’ blood relatives were likely to show 

paranoid and depressive features while tripping, but non-blood relatives showed no such 

features. Similarly, Blumenfield & Glickman (1967) investigated the pathologies shown by 25 

people who arrived at the Kings County Hospital Center psychiatric emergency room. Of 

those 25, 18 had had previous psychiatric help, 15 were diagnosed as schizophrenic, and 5 

were diagnosed as borderline schizophrenic. The remaining five subjects contained 2 

sociopaths without diagnosis, and three subjects were undiagnosed. Blumenfield & 

Glickman reported similar figures for Bellevue and the UCLA hospital: Bellevue reported 12 

patients, of which seven were psychotic and four borderline psychotic; UCLA reported 70 

patients, of which 25 were psychotic and 27 neurotic or with a character disorder.  

For these reasons, it is entirely possible that a majority of the adverse consequences 

Frosch et al. describe were due to pre-existing pathology in their sample of psychiatric 

patients. Hence, Frosch et al. violated Habermas’s Rightness/Appropriateness criterion 

because they failed to decenter their interpretative perspectives and consider alternative 

reasons for the adverse reactions to LSD that they observed. 

Concealed Motivation 

Hirschhorn & Cohen had a hidden motivation in citing the Frosch et al. study. The 

“recently completed investigation” (p. 1109) that Hirschhorn & Cohen described in their 

editorial’s sixth through tenth sentences is their own study, “In Vivo and In Vitro 

Chromosome Damage Induced by LSD-25,” which was then in press at the New England 

Journal of Medicine. (The authors include a preview of results in this editorial, but they will be 

discussed separately, with the research article.) Hirschhorn & Cohen did not mention that 

the third author of their forthcoming article was W. A. Frosch, the principal author of the 

Frosch et al. article cited in the editorial’s first sentence.  
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Citing one’s own work in an article is a tricky business; in a study of self-citation 

practices in the sciences, Hyland (2003) states that self-citation can be seen as either “a 

neutral form of reporting not unlike references to others’ work or an unsavory kind of 

academic egotism” (p. 251). In the Hirschhorn & Cohen editorial, it is not clear why the 

authors justified their article’s existence with a citation from their co-author. 

If we assume the worst case scenario, that the Frosch et al. citation is an example of 

academic egotism, then Hirschhorn & Cohen clearly violated both Habermas’s 

Truthfulness/Sincerity and Rightness/Appropriateness criteria, the former by failing to 

maintain a performative attitude toward their audience, and the latter by acting in a manner 

counter to accepted argumentation practice in the sciences. In contrast, if we give 

Hirschhorn & Cohen the benefit of the doubt and assume they cited Frosch et al. in good 

faith, Hirschhorn & Cohen still violated Habermas’s Rightness/Appropriateness criterion 

because they excluded other, relevant points of view, such as the previously mentioned 

landmark literature review by Hoffer or the various articles that Hoffer cited, offering a less 

stark view of LSD as being responsible for psychiatric hospitalizations. 

Summary of Distorted Communication in Hirschhorn & Cohen 

In summary, the first sentence of the Hirschhorn & Cohen editorial contains the 

pejorative term “psychotomimetic,” a very weak citation, evidence of authorial bias against 

LSD, and a questionable self-citation. Any one of these elements contains enough evidence 

for an analyst to determine that the authors distorted communication, but the larger pattern 

of error demonstrated through these four instances of communicative distortion in a single 

sentence leads to the conclusion that the Hirschhorn & Frosch editorial, “Nonpsychic 

Effects of Lysergic Acid Diethylamide,” is a biased piece that contains evidence of strategic 

rationality.  

November 16, 1967 — In Vivo and In Vitro Chromosomal Damage 
Induced by LSD-25 — Cohen, Hirschhorn, & Frosch 
The final significant event from 1967 in the LSD-chromosome damage stream of 

investigation was the appearance of “In Vivo and In Vitro Chromosomal Damage Induced 

by LSD-25,” a research report by Cohen, Hirschhorn, & Frosch (hereafter referred to as 



Texas Tech University, E. Jonathan Arnett, August 2008 

 151 

Cohen et al, 1967a). This article appeared on the first page of the November 15, 1967, issue 

of The New England Journal of Medicine.  

In the article, the authors described both an in vitro and an in vivo study. For the in 

vitro study, the authors took blood samples from six persons who would not be expected to 

have chromosome damage. The authors cultured the blood samples, added various 

concentrations of LSD, and microscopically examined leukocytes from the samples for 

chromosome damage. The authors reported finding the minimum percentage of 

chromosome breaks among treated samples to be twice the percentage of breaks in the 

control samples. For the in vivo study, the authors took blood samples from 22 people who 

used LSD or were exposed to LSD in utero, six people taking drugs other than LSD, and 14 

people who had no history of taking illicit drugs. The samples were cultured and then 

leukocytes from the samples were microscopically examined for chromosome damage. The 

authors reported finding the mean rate of chromosome breaks among experimental samples 

to be three times the mean breakage rate among control samples. 

The Cohen et al. (1967a) article is significant from a scientific perspective because it 

was widely cited in the subsequent literature; citations of it appeared in 12 of the 22 articles, 

editorials, and letters to the editor that appeared in 1968 and were related to the potential of 

either an LSD-chromosome damage or an LSD-birth defects link. The article is also is 

significant in a Habermasian sense because it contained numerous instances of distorted 

communication, both as ripple effects from the original Cohen et al. (1967b) and Irwin & 

Egozcue (1967) articles, and as instances of new communicative distortion. 

Propagated Communicative Distortion 

Cohen et al. (1967a) introduced several instances of propagated communicative distortion 

into their Introduction, Methods, and Results/Discussion sections. 

Introduction and Results/Discussion Section 

The first example of a ripple effect from communicative distortion originating in the 

Cohen et al. (1967b) and Irwin & Egozcue (1967) studies appeared twice in the Cohen et al. 

(1967a) article, first in the second sentence of the Introduction, and second in the 

Results/Discussion section. The relevant sentences are as follows: 
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Recently, the psychotomimetic hallucinogen, lysergic acid diethylamide 
(LSD-25), has been added to the list of chemicals capable of causing 
abnormalities in the chromosomes of human leukocytes.2,3 (p. 1043; 
superscript 2 refers to Cohen et al., 1967b; superscript 3 refers to Irwin & 
Egozcue, 1967) 

It is now apparent that LSD is capable of causing chromosomal damage in 
human leukocytes in vitro and in the circulating white blood cells of the 
“user.” 2,3 (p. 1047; superscript 2 refers to Cohen et al., 1967b; superscript 3 
refers to Irwin & Egozcue, 1967) 

In both instances of propagated communicative distortion, the authors exaggerated 

the reliability and validity of the Cohen et al. (1967b) and Irwin & Egozcue (1967) studies’ 

results. As discussed in Chapters 4 and 5, those two studies contain multiple instances of 

intolerable communicative distortion that, taken cumulatively, create sufficient doubt to 

reject the scientific validity of the reported link between LSD and chromosome damage. In 

this particular article’s case, it is even more interesting that Cohen et al. (1967a) made such 

strong statements about the supposed causative relationship between LSD and chromosome 

damage because the authors specifically noted the lack of correlations between the 

chromosome damage they observed and the different values of the independent variables at 

play in their study: 

There was no apparent correlation between number of doses, amount per 
dose or the interval between last dose and time of bleeding for leukocyte 
culture and the frequency of chromosome breaks. (p. 1046) 

Because Cohen et al. (1967a) represented the Cohen et al. (1967b) and Irwin & 

Egozcue (1967) studies’ results as unproblematically true—and especially in light of the lack 

of correlations they mentioned— the authors propagated the communicative distortion that 

arose in the Cohen et al. (1967b) and Irwin & Egozcue (1967) articles. Specifically, Cohen et 

al. (1967a) violated both Habermas’s Truth criterion, by overstating the truth value of the 

cited studies, and Habermas’s Truthfulness/Sincerity criterion, by failing, for the third time 

in the case of the lead author, Maimon Cohen, to avoid self-deception. 

The second instance of a ripple effect of communicative distortion—this one 

specifically arising from the Cohen et al. (1967b) article—also appears in the second 
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sentence of the Cohen et al. (1967a) article’s Introduction section. Once again, the second 

sentence is as follows: 

Recently, the psychotomimetic hallucinogen, lysergic acid diethylamide 
(LSD-25), has been added to the list of chemicals capable of causing 
abnormalities in the chromosomes of human leukocytes2,3 (p. 1043) 

Here, the authors used the same word, “psychotomimetic,” to describe LSD as 

Cohen et al. (1967b) did. As discussed in Chapter 4, the authors’ use of this word violates 

Habermas’s Comprehensibility and Truthfulness/Sincerity criteria in two ways. For one, the 

term “psychotomimetic” is relatively unusual and differs from the more commonly used 

descriptive term, “psychedelic”; for two, the authors’ used a descriptor that carried a 

negative connotation and highlighted the potentially negative effects of LSD, which is an 

example of strategic rationality at work. 

Methods Section 

Propagated communicative distortion appears twice in the Cohen et al. (1967a) 

article’s Methods section, both times as direct descendents of the communicative distortion 

in the Irwin & Egozcue (1967) article. 

Its first appearance is in the authors’ failure to control for the purity of the LSD used 

by their research participants. This factor is particularly important in the case of the Cohen 

et al. (1967a) article because the research participants’ blood was collected in New York, 

most likely in New York City itself. As discussed in Chapter 5, it is likely that the majority of 

LSD available on the East Coast in 1967 was of dubious purity due to imperfect 

manufacture, challenges in transporting uncontaminated LSD, and deceptions in the illicit 

drug market. As such, Cohen et al. (1967a) violated Habermas’s Truthfulness/Sincerity 

criterion and reproduced the communicative distortion from the Irwin & Egozcue (1967) 

study. 

The second instance of propagated communicative distortion is related, in that 

Cohen et al. (1967a) failed to provide any evidence of controlling for potential sources of 

chromosome damage other than LSD. For the blood donors in the in vitro portion of the 

study, the authors controlled for histories of “drug ingestion, radiation exposure or recent 
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viral infection” (p. 1043). It is reasonable to assume they did the same for the research 

participants in the in vivo portion of the study, but even so, the authors did not account for 

factors that Loughman et al. addressed, such as  

duration of illegal drug use, estimates of the size of each dose, and frequency 
of use [and]…his own exposure, and his parents’ possible exposure, to 
dangerous drugs, toxic chemicals, radiation, and other agents thought to be 
responsible for chromosome aberration in vivo. (Loughman et al, p. 158) 

Cohen et al. (1967a) therefore violated Habermas’s Truthfulness/Sincerity criterion 

by failing to provide rationally warrantable methods to control for their LSD-using research 

participants’ prior exposure to sources of chromosome damage. 

New Distortion 

Significant new instances of communicative distortion appeared in both the Cohen et al. 

(1967a) article’s Introduction and Methods sections. 

Introduction Section 

In the Cohen et al. (1967a) article’s Introduction, a significant instance of new 

communicative distortion occurs in the Introduction paragraph’s third sentence, where the 

authors referred to their research participants as “patients”:  

Such preliminary studies report the in vitro and in vivo chromosomal effects 
of LSD, and the present communication extends these observations to 
include additional in vitro findings and a significant sample of patients. (p. 
1043) 

The authors’ use of the word “patients” does not qualify as an automatic violation of 

Habermas’s criteria, for its use can be at least partially justified by considering the venue of 

publication: The New England Journal of Medicine. Whereas Science, the locale for the Cohen et 

al. (1967b) and Irwin & Egozcue (1967) articles, is a prominent but broadly focused 

scientific journal, The New England Journal of Medicine is a premier medical journal; hence, the 

Cohen et al. (1967a) couched their presentation in medical terms (for example: viruses, 

cytogenetic, patients) that were common to and readily comprehensible by the journal’s 

readership. Their use of medical terminology was a sound rhetorical move and generally 

congruent with Habermas’s Comprehensibility criterion, but the manner in which Cohen et 
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al. (1967a) used the term “patients” is problematic because of the connotations embedded in 

the word “patient.” 3  

Referring to a research participant as a “patient” is not a problem in and of itself, for 

“patient” appeared in the abstract and introductory paragraphs of both the Cohen et al. 

(1967b) and Loughman et al. articles, but in both instances, the word only appeared in 

reference to the in vivo subject of the Cohen et al. (1967b) study, a single individual who had 

been “extensively treated with [LSD] over a 4-year period for paranoid schizophrenia” 

(Cohen et al., 1967b, p. 1417). Taken as it was used in this context, “patient” was a non-

problematic word, for the individual in question was under medical treatment and thus fit 

the generic definition of “patient.” In the Cohen et al. (1967a) article, however, the authors 

used the term “patients” rather than “subjects”4 to describe people whose blood was 

analyzed in both the experiments being discussed. Thus, although the authors satisfied 

Habermas’s Comprehensibility criterion by using language that was comprehensible to their 

audience and specifically referred to medical patients, which are an integral part of the 

lifeworld shared by medical doctors, the authors medicalized the issue at hand and 

transformed a scientific study involving researchers who observe phenomena under 

microscopes into a medical situation where doctors had to evaluate their patients’ physical 

condition and treat diseases. This transformation appears to violate Habermas’s 

Rightness/Appropriateness criterion, specifically, the publicity/inclusiveness and equal rights 

sub-points. The violation arose from the medical field’s insularity; by making the question of 

whether LSD causes chromosome damage a medical issue that impacted patients, the authors 

implicitly excluded non-medical considerations and potentially relevant contributions from 

people not conversant with medical discourse.  

Also, it can be argued that the authors’ use of the word “patients” implicitly asserted 

that people who ingested LSD while not under medical supervision subsequently require 
                                                 
3 In this analysis, the word “patient” is included in scare quotes to help the reader better comprehend its 

semantic usage; within the quotation marks, the word is used as a noun—a person under medical treatment—

and not as an adjective describing a person as having patience. 
4 Due to ethical concerns, the currently used term for persons involved in scientific research projects is 

“research participants,” but in 1967, the accepted term was “subjects.” 
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medical treatment as a result of their LSD ingestion. This attitude is congruent with the 

medicalized, negative attitude toward LSD that many other researchers displayed at the time. 

For example, when the first structured trials of LSD took place, the trials were held in 

hospital wards (MacDonald & Galvin, 1956); similarly, in one particular case, four 

psychoanalysts took LSD in a laboratory setting in an effort to demonstrate that LSD had no 

value in psychiatric exploration, and all four psychoanalysts experienced bad trips (Cohen, S., 

1960). Furthermore, in the early 1960s, a great number of researchers “would flatly state that 

they saw only psychotic reactions after LSD ingestion” (Cohen, S., 1985) rather than 

psychedelic experiences. In summary, researchers expected negative reactions, and those 

“researchers who expected that their subjects would go mad saw their subjects go mad” 

(Cohen, S., 1985, p. 294). Thus, the use of the word “patients” by Cohen et al. (1967a) 

demonstrated the authors’ failure to decenter their interpretative perspectives and examine, 

in an unbiased way, the potential for LSD to be more than a medically dangerous drug. 

Methods Section 

Two significant instances of new communicative distortion appeared in the in vivo 

portion of the Cohen et al. (1967a) article’s Methods section.  

The first instance of distorted communication in the Cohen et al. (1967a) Methods 

section concerned a second experimental group, this one composed of four offspring of 

mothers who had taken LSD during pregnancy. The authors listed the other drugs that these 

children’s mothers had taken while pregnant and took blood samples from the four children; 

the authors then compared the average frequency of chromosome breaks in the children’s 

blood to the average number of chromosome breaks seen in the control and LSD-using 

research participants’ blood samples. The problem with this procedure is that although the 

authors accounted for the mothers’ use of drugs other than LSD while pregnant, they did 

not account for the purity of LSD that the mothers had used, which is a crucial independent 

variable because the purity of illicit LSD available in New York during the mid-to-late 1960s 

was highly questionable, and various other substances in the purported LSD may have been 

responsible for any observed chromosome breaks. Furthermore, the Cohen et al. (1967a) 

study was conducted in New York City, which introduced another uncontrolled and 

potentially influential independent variable: air quality. During the 1960s, the air quality in 
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New York City was so bad that thermal inversion events that trapped airborne pollution 

were blamed for 405 deaths in 1963 and 168 deaths in 1966 (American Lung Association, 

2003), and as discussed in Chapter 4, researchers have found that components in automobile 

exhaust can break human chromosomes (Bocskay, Tang, Orjuela, Liu, Warburton, & Perera, 

2005). For these two reasons, the conclusion that Cohen et al. (1967a) reached—that LSD 

could cross the maternal placenta and cause chromosome damage in utero—was not 

rationally warrantable, and the authors created communicative distortion by violating 

Habermas’s Truthfulness/Sincerity criterion.  

The second instance of distorted communication in the Cohen et al. (1967a) 

Methods section came about, ironically, as part of the authors’ measures to buttress their 

methods’ rational warrantability by providing points of comparison for their research 

participants’ use of LSD and drugs other than LSD. The authors attempted to account for 

the fact that “(t)he vast majority of LSD ‘users’ are inveterate experimenters with other 

drugs” (Cohen et al., 1967a, p. 1047), by creating a third experimental group, composed of 

six non-LSD-using research participants who were users of other drugs than LSD or who 

had been exposed to other drugs than LSD while in utero. This procedure is, on the surface, 

an admirable solution to the confounded variable of research participants’ drug histories; a 

three-way comparison between the rates of chromosome breakage in the control group, the 

LSD-user experimental group, and the non-LSD-user experimental group would provide 

evidence that any observed chromosome breaks would be likely to result from LSD rather 

than other drug use. However, the inclusion of this second experimental group did not 

address the confounded variable at hand because the drug use/exposure patterns of its six 

non-LSD-using members were largely not comparable to the drug use patterns of the 18 

LSD-using research participants.  

In brief, several members of the LSD-using research participants had used cocaine or 

hallucinogens other than LSD, but none of the non-LSD-using research participants 

reported using cocaine or hallucinogens other than LSD. Two non-LSD-using research 

participants had used antihistamines; none of the LSD-using research participants reported 

using an antihistamine. All but four of the LSD-using research participants reported using at 

least three different types of drugs, but only one non-LSD-using research participant was a 
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confirmed multi-drug user, having used amphetamines, barbiturates, opiates, and marijuana; 

of the other two participants in the non-LSD-using group who had used more than one 

drug, one only used chlorpromazine (a phenothiazine) and marijuana, and the other used 

two types of phenothiazines and an antihistamine, with prenatal exposure to opiates. 

The only area in which the LSD-using and non-LSD-using groups were substantially 

similar was their use of phenothiazines; four of the six non-LSD-using research participants 

had used chlorpromazine (a member of the phenothiazines), and 10 of the 18 LSD-using 

research participants had used phenothiazines. This one-dimensional comparability between 

the two groups rendered inter-group comparisons largely pointless and left the LSD-using 

research participants’ use of multiple drugs essentially uncontrolled. Furthermore, the 

average rates of chromosome breaks in both the LSD-using group (13.2%) and non-LSD-

using group (12.6%) were well above that of the control group (3.8%), which strongly 

suggests another factor than LSD was at work. Cohen et al. (1967a) addressed this issue, but 

not head-on; the authors did not include the average rates of chromosome breaks in the 

non-LSD-using group anywhere in the article’s text, and they noted that eight of the 18 

LSD-using research participants not exposed to a phenothiazine still had increased levels of 

chromosome damage and stated that research on the question of whether phenothiazines 

caused chromosome damage was currently in progress. 

Thus, even though Cohen et al. (1967a) claimed to have evaluated the effect of their 

LSD-using research participants’ drug histories and arrived at two conclusions— 

There was also no apparent relation between the type or number of other 
drugs and the break frequency. Elevated levels of chromosome damage were 
seen regardless of which drugs were ingested in combination with LSD (p. 
1046)  

—this analysis is essentially meaningless, as the independent variable of multiple drug use 

was still confounded. Also, as previously discussed in this chapter, the authors maintained 

that the LSD-chromosome damage link was unproblematically true. Thus, the authors 

violated Habermas’s Truthfulness/Sincerity criterion because they did not employ a 

rationally warrantable procedure for evaluating the effects of their research participants’ drug 

use and arrived at a mistaken, overstated conclusion. 
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Corrections to Communicative Distortion 

Although the Cohen et al. (1967a) article generally contained a great deal of 

communicative distortion, the Introduction’s first sentence contained an interesting 

correction of communicative distortion that appeared in the Cohen et al. (1967b) article’s 

Introduction. The Cohen et al. (1967a) article’s first sentence is as follows: 

The induction of chromosomal aberrations by exogenous agents, such as 
viruses, radiation and chemicals, is an area of active cytogenetic 
investigation.1 (p. 1043; superscript 1 refers to Cohen & Shaw, 1965) 

In this sentence, the authors defined “exogenous agents” as any “viruses, radiation 

and chemicals” that do not originate in the body and have effects on chromosomes. This 

definition is interesting because the term “exogenous agents” also appeared in the first 

sentence of the Cohen et al. (1967b) article, where it carried a noticeably different meaning. 

The Cohen et al. (1967b) article Introduction is as follows:  

The induction of chromosomal abnormalities by various exogenous agents 
has been studied extensively (1,2). In addition, compounds with specific 
pharmacologic and chemotherapeutic value cause chromosome damage (3). 
The psychotomimetic agent lysergic acid diethylamide (LSD-25), when added 
to cultures of human peripheral leukocytes, produces a marked increase in 
the frequencies of chromosomal breaks and rearrangements compared to 
untreated cultures. (p. 1417, endnotes in original)  

As discussed in Chapter 4, Cohen et al. (1967b) semantically grouped “compounds” 

and “agents” into diametrically opposed groups; the former caused chromosome damage but 

were medically useful, and the latter, which included LSD, also caused chromosome damage 

but were medically harmful. In creating these semantically defined groups, the authors 

violated Habermas’s Rightness/Appropriateness criterion by both failing to decenter their 

interpretative perspectives and defining LSD in a manner that predetermined the outcome of 

the discussion (these instances of distortion were discussed in more detail in Chapter 4). In 

contrast, the Cohen et al. (1967a) first sentence lumped all “exogenous agents” into one 

generic category that contained “viruses, radiation and chemicals,” a category that did not 

impute the agents any specific medical utility or blameworthiness; thus, although Cohen et 

al. (1967b) and Cohen (1967a) used the same generic descriptor, “exogenous agents,” to 
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describe chromosome-damaging vectors, the authors of the second article corrected the 

communicative distortion that appeared in the first article. 

Another interesting aspect of the first sentence in Cohen et al. (1967a) is the 

footnote; an alert reader will notice that the authors referred to an article by M. M. Cohen, 

the lead author of both Cohen et al. articles, and wonder if the same criticisms applicable to 

Frosch et al. (in the previous section regarding the Hirschhorn & Cohen editorial) apply 

here. If the subject matter of the citation were a controversial subject, then it would be 

reasonable to question why Cohen et al. (1967a) cited an article by their lead author as part 

of their article’s theoretical grounding. However, the authors made no novel claims in the 

first sentence, and the cited article is a broad, well-grounded literature review of generally 

established results regarding chromosome breakage in mammals due to viruses and other 

vectors. Thus, there is no evidence of communicative distortion that resulted from the self-

citation in the Cohen et al. (1967a) article’s first sentence. 

Chapter Summary: LSD and Chromosome Damage 
This chapter contains an analysis of the four publications—three research reports 

and one news piece—that composed the LSD-chromosome damage stream of investigation 

as it appeared from September–November 1967. Each of these publications included 

communicative distortion of some kind and to some degree; however, the most and the 

most severe communicative distortion was present in the publications whose authors 

supported the possibility of an LSD-chromosome damage link. These authors (the 

anonymous author of the JAMA news article; Hirschhorn & Cohen; Cohen et al., 1967a) 

perpetuated the communicative distortion that arose in the original Cohen et al. (1967b) and 

Irwin & Egozcue (1967) articles by treating the results from the cited articles as 

unproblematically true; these authors also created new communicative distortion by failing to 

provide rationally warrantable evidence to support their claims, showing evidence of an anti-

LSD bias, failing to control for influential independent variables, and failing to decenter their 

interpretative perspectives. In the end, these communicative distortions, combined with the 

distinct lack of communicative distortion in the Loughman et al. article, demonstrate that the 
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scientific consensus emerging at the end of 1967 that LSD does cause chromosome damage 

was not scientifically justifiable. 

The next chapter will use the same investigative methods to address communicative 

distortion in the LSD-birth defects stream of investigation as it appeared in 1967. 
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Chapter 7: Results, Part IV –The LSD-Birth Defects 

Stream of Investigation 

In this chapter, I analyze the eight publications—four research reports, one news 

piece, two letters to the editor, and one editorial—that appeared in medical and scientific 

publications during the year 1967 and addressed the possibility of an LSD-birth defects link. 

Some crossover exists between the articles listed in Chapters 6 and 7, due to multiple topics 

of discussion within publications and cross-referencing between streams of investigation. 

In a similar vein to the analyses in Chapters 4 and 5, this chapter’s analysis 

demonstrates that communicative distortions is present in many of the publications—

specifically, the publications whose authors supported the possibility of an LSD-birth defects 

link—and the distortions in these publications are sufficiently severe to have exceeded the 

limits of tolerance. Specifically, this analysis demonstrates that the communicative distortion 

in publications that supported the LSD-birth defects link is sufficiently great to create doubt 

regarding the scientific validity of a link between LSD and birth defects; and the reasoning 

behind the scientific consensus emerging at the end of 1967 that LSD did cause birth 

defects. 

The rest of this chapter traces the development of the scientific conversation 

regarding the putative LSD-chromosome damage link with an eye toward the important 

events from a Habermasian perspective. In particular, the analysis highlights 

• ripple effects of communicative distortion that originated in previously published 

articles; 

• significant instances of new communicative distortion; and  

• corrections to communicative distortion in previous publications. 

As necessary, the analysis may vary from this order in order to better follow the 

publications’ internal structure. 
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The LSD-Birth Defects Story 
After the Cohen et al. (1967b) and Irwin & Egozcue (1967) articles appeared, a series 

of publications appeared in prominent scientific journals and addressed the possibility that 

LSD caused birth defects. 

July 28, 1967 — LSD: Injection Early in Pregnancy Produces 
Abnormalities in Offspring of Rats — Alexander, Miles, Gold, 
& Alexander 
The first event of note in the LSD-birth defects stream of investigation was the 

appearance of a research report, “LSD: Injection Early in Pregnancy Produces Abnormalities 

in Offspring of Rats,” by Alexander, Gold, Miles, & Alexander. This article appeared in the 

July 28, 1967, issue of Science and contained the results of three closely related in vivo studies 

on the effects of LSD on pregnant rats. In the original experiment and its replication, five 

pregnant rats were injected with LSD on the fourth day of pregnancy. In the third study, five 

pregnant rats were injected with LSD late in pregnancy. In each of the three studies, the 

litters of the injected rats were compared to the litters of five control rats who received saline 

injections. The offspring of rats receiving injections of LSD on the fourth day of pregnancy 

exhibited a greater number of abortions, stillbirths, and underdeveloped pups than rat pups 

from the control groups. The litters of rats receiving injections of LSD late in pregnancy did 

not display any obvious effects. 

The Alexander et al. article is significant from a Habermasian standpoint for two 

reasons. First, the Alexander et al. article was the foundational article for the LSD-birth 

defects stream of investigation and was widely cited in the subsequent literature. Sixteen of 

the 22 research reports, editorials, and letters to the editor from 1967 and 1968 that 

addressed the potential of either an LSD-birth defects or LSD-chromosome damage link 

cited this article. The second reason the Alexander et al. article is significant from a 

Habermasian standpoint is that the article contains both new instances of communicative 

distortion and ripple effects of communicative distortion present in the Cohen et al. (1967b) 

article.  
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New Communicative Distortion 

The Alexander et al. article contains two instances of what appears to be new 

communicative distortion. The first instance appeared in the second sentence of the article’s 

Introduction section, and may or may not be communicative distortion. The second 

instance, which is a clear example of communicative distortion, appeared in the article’s 

Methods section. 

Introduction Section 

The first, potential instance of new communicative distortion in the Alexander et al. 

Introduction section appears in its second sentence—“Here are some preliminary results,” 

(p. 459)—and is particularly interesting in that it is bundled with what, on the surface, 

appears to be a close adherence to Habermas’s Truth criterion. 

Ostensibly, the authors’ use of the adjective “preliminary” to describe the rest of 

their article’s contents indicates to the reader that even though the authors fully support the 

article’s content, it is not to be taken as gospel truth, and Alexander et al. thereby observe 

Habermas’s Truth criterion. At the same time, an alert reader will wonder, why did 

Alexander et al. choose to publish admittedly “preliminary” results instead of waiting until 

more definitive results were available? The authors did not address this question, so it may 

be the case that the authors’ unstated motivation to rush their results into publication was an 

anti-LSD bias, which would thereby violate Habermas’s Truthfulness/Sincerity criterion and 

introduce communicative distortion. However, there is not enough evidence present in this 

article to substantiate that the authors had an anti-LSD bias, so although it appears 

somewhat suspicious, the authors’ publication of preliminary results does not qualify as 

communicative distortion. (Further evidence that the authors did not commit 

communicative distortion by publishing preliminary results will be discussed later, in the 

section about the DiPaolo letter to the editor.) 

Methods Section 

The clear instance of new communicative distortion that appeared in the Alexander 

et al. article’s Methods section was a result of methodological problems with the relevance of 

rodent models to human beings.  
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It is true that laboratory mice, rats, and other animals are often used to model the 

effects of drugs in humans. However, studies involving rodents are usually based on highly 

specific factors for which the animals have been specially bred to be susceptible—for 

example, the inbred mouse strain C3HeB/FeJ is highly susceptible to tuberculosis (Pearson 

& Leavitt, 2005)—or the studies are based on teasing out the differences between different 

strains in order to determine the strains’ applicability for specific modeling purposes. A 

typical example of the latter study is a 2008 study by Yoneyama, Crabbe, Ford, Murillo, & 

Finn, entitled “Voluntary Ethanol Consumption in 22 Inbred Mouse Strains,” in which the 

researchers examined the rates and amounts of consumption at which 22 different strains of 

mice consumed saccharine-sweetened water, saccharine-flavored water spiked with alcohol, 

or alcohol. In the Alexander et al. article, however, the study’s purpose was much broader—

to model the effects of LSD on birth defects—which raises the issue of whether the Wistar 

rats the experimenters injected with LSD were an appropriate model for predicting birth 

defects in humans. 

In short, Wistar rats are not good models for humans in this regard because rodent 

placenta is quite different from human placenta. In humans, the placenta functions as an 

effective barrier between the maternal and fetal blood supplies and filters out many 

chemicals that could harm a developing human fetus; in rodents, however, the maternal and 

fetal bloodstreams are separated by little more than a blood vessel wall, which was known at 

the time the Alexander et al. study was conducted (Arey, 1946, as cited in Dishotsky et al.). 

As a consequence, rodents are highly susceptible to the effects of bloodborne teratogens, 

and the birth defects Alexander et al. reported in their experimental rats may not be relevant 

to the development of birth defects in humans. Thus Alexander et al. failed to consider the 

rational warrantability of the relevance of any LSD-related birth defects in rats to LSD-

related birth defects in humans, which violated Habermas’s Truthfulness/Sincerity criterion 

and created communicative distortion.  



Texas Tech University, E. Jonathan Arnett, August 2008 

 166 

New Communicative Distortion and Ripple Effects 

The final paragraph of the Alexander et al. article contains a combination of both 

new communicative distortion and a ripple effect of communicative distortion that arose in 

the Cohen et al. (1967b) article: 

Our results possibly may be explained by the recent finding of chromosomal 
abnormalities in cultured cells grown in the presence of LSD (4). (Alexander 
et al., p. 460; end note 4 refers to Cohen et al., 1967b) 

In this sentence, Alexander et al. cited the Cohen et al. (1967b) study’s results as a 

possible reason for the birth defects they catalogued in their own study.  

The evidence that this sentence contains a ripple effect of communicative distortion 

arising in the Cohen et al. (1967b) article is clear: Alexander et al. propagated the false 

positive results from the Cohen et al. (1967b) article. The evidence that the final sentence of 

the Alexander et al. study contained new communicative distortion is far less clear-cut, 

though, because a case can be made both for and against the existence of new 

communicative distortion.  

The case for new communicative distortion consists of the three fundamental 

differences between the Cohen et al. (1967b) and Alexander et al. studies. First, the Cohen et 

al. (1967b) results to which Alexander et al. referred were based on “cultured cells grown in 

the presence of LSD” (p. 460)—in other words, results from an in vitro study—and the 

Alexander et al. results were from an in vivo study. Second, the apparent LSD-chromosome 

damage link was observed in human cells, and the birth defects arising from LSD exposure 

were observed in rats; as C. Auerbach (1967) states in a discussion of how birth defects are 

produced, “extrapolation from mice to man is hazardous” (p.  1144). Third, there is a 

significant difference between birth defects caused by chemical exposure and birth defects 

caused by heredity, and the birth defects that Alexander et al. reported were most likely due 

to the rat fetuses being exposed to LSD at developmentally critical times. On these three 

grounds, the two studies are not necessarily commensurable, and any link between the 

Alexander et al. and Cohen et al. (1967b) studies’ results should have been interpreted with 

extreme caution. 
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The case against the existence of new communicative distortion rests on the authors’ 

use of qualifiers—“possibly may be”—to create a highly uncertain Level 1 statement, which 

according to Latour’s typology, “[comprise] conjectures or speculations (about a 

relationship) which appear most commonly at the end of papers or in private conversation” 

(Latour & Woolgar, p. 79) and thereby highlight the conjectural aspect of the suggested link. 

As such, it can be argued that Alexander et al. followed Habermas’s Truth and 

Rightness/Appropriateness criterion closely by drawing attention to the highly tentative 

nature of the suggested link between chromosome damage and birth defects in rat pups and 

thereby avoided deception and illusion about the link’s validity. 

Based strictly on the textual evidence, it appears that the case for the existence of 

new communicative distortion is more compelling, but neither the case for or against new 

communicative distortion in the Alexander et al. article’s final paragraph is clear-cut. In 

hindsight, though, further evidence that the Alexander et al. article’s final sentence contains 

communicative distortion exists in ripple effects from the Alexander et al. article: 

• authors of subsequent articles echoed Alexander et al.’s report of a relationship 

between birth defects and the LSD-chromosome damage link first reported by 

Cohen et al. (1967b); and 

• sources in the popular sphere explicitly linked LSD, chromosome damage, and birth 

defects, and this belief still persists in members of the general public. 

This evidence bolsters the conclusion that Alexander et al.’s citation of the Cohen et 

al. (1967b) study’s results as a possible reason for the birth defects they catalogued in their 

own study was, in fact, new communicative distortion. 

September 15, 1967 — Lysergic Acid Diethylamide: Effect on 
Embryos — Auerbach & Rugowski 
The second article appearing 1967 that addressed the reported LSD-birth defects link 

was “Lysergic Acid Diethylamide: Effect on Embryos,” by Auerbach & Rugowski, which 

appeared in the September 15, 1967, issue of Science.  
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This article described an in vivo study performed on pregnant mice that were injected 

on the seventh day of pregnancy with either a mixture of LSD and electrolytes, electrolytes 

alone, or water and sodium potassium tartrate. A control group did not receive an injection. 

On the eleventh day of pregnancy, the experimenters removed the mouse embryos, 

dissected them, and cataloged the occurrence of birth defects. The experimenters then 

injected pregnant mice with the LSD-electrolyte solution on either the sixth, eighth, or ninth 

day of pregnancy. They then removed and dissected the embryos on the eleventh day of 

pregnancy, and compared deformities. Embryos exposed to LSD on the sixth day of 

pregnancy displayed similar deformations to the embryos exposed to LSD on the fourth day 

of pregnancy, but no deformations were observed in embryos exposed to LSD on the eighth 

or ninth days of pregnancy. 

As with Alexander et al. (1967), Auerbach & Rugowski cited Cohen et al. (1967b), 

and their study was cited by subsequent authors writing about the potential LSD-

chromosome damage and LSD-birth defects links. The Auerbach & Rugowski article is 

particularly significant from a Habermasian perspective because the authors generally 

avoided communicative distortion. 

Countered Distortion 

In their article’s Introduction section, Auerbach & Rugowski countered an instance 

of distortion that appeared in the Cohen et al. (1967b) article’s Introduction section. In both 

these articles, both sets of authors listed various “agents” which were known to cause birth 

defects and chromosome damage, respectively. The relevant sentences are as follows: 

A variety of agents, such as x-irradiation, viruses, drugs, vitamins, hormones, 
and hypoxia, are potent inducers of developmental malformations when 
administered to pregnant mice. (Auerbach & Rugowski, p. 1325) 

The induction of chromosomal abnormalities by various exogenous agents 
has been studied extensively (1,2). In addition, compounds with specific 
pharmacologic and chemotherapeutic value cause chromosome damage (3). 
The psychotomimetic agent lysergic acid diethylamide (LSD-25), when added 
to cultures of human peripheral leukocytes, produces a marked increase in 
the frequencies of chromosomal breaks and rearrangements compared to 
untreated cultures (Cohen et al., (1967b), p. 1417). 
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As previously discussed in Chapter 4, Cohen et al. (1967b) violated Habermas’s 

Rightness/Appropriateness criterion by picking sides and failing to decenter their own 

perspectives—they used the word “agents” to describe factors without medical uses and 

“compounds” to describe factors with medical uses, and semantically lumped LSD in the 

former, presumably harmful category. In contrast, Auerbach & Rugowski countered this 

communicative distortion by using the term “agents” to describe factors both with and 

without medical applications, which thereby semantically removed the stigma from the word 

“agent.”  

Communicative Clarity 

The Introduction section of the Auerbach & Rugowski article also contains a 

particularly interesting example of expressly undistorted communication: the way the authors 

previewed their experimental results. In the final two sentences of their Introduction section, 

Auerbach & Rugowski previewed their research study’s results in an oblique manner: 

These studies represent extension of individual student project originally 
carried out as part of a class in developmental biology. The results of this 
project…were sufficiently provocative to warrant more systematic 
examination. (p. 1325) 

These sentences’ phrasing does not give a clear picture of the study’s ultimate result, 

but it does leave two clues that the authors found a positive relationship between LSD and 

birth defects. First, Auerbach & Rugowski regarded the class project’s results to be 

sufficiently trustworthy to follow up, which indicates the authors thought there may be 

something to the proposed LSD-birth defects link. Second, because the authors were 

reporting the results of the follow-up study, it was most likely the case that the results would 

express a positive relationship. This second point is subtle, but positive results are more 

likely to be published than negative results, as the very existence of the Journal of Negative 

Results (http://www.jnr-eeb.org/) suggests. In the end, though, Auerbach & Rugowski did 

not actually make any clear predictions about the link between LSD and chromosome 

damage, so the reader had to draw the conclusion that the article would provide positive 

data. In any case, the authors observed Habermas’s criteria for open communication while 

previewing their results; in particular, they followed the Truth criterion by not overstating 
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the truth value of the pilot study’s results and followed the Rightness/Appropriateness 

criterion by demonstrating a willingness to further investigate the initial results in a rational, 

systematic manner. In turn, each of these observances indicate that the authors also followed 

the Truthfulness/Sincerity criterion by remaining alert to self-deception. 

New Communicative Distortion 

Even though it was largely a model of communicative clarity, the Auerbach & 

Rugowski article did contain instances of communicative distortion. The most important 

instance appeared in the Methods section, where the authors described their study’s use of 

laboratory mice to model the production of birth defects resulting from LSD exposure. As 

discussed in regard to the Alexander et al. article’s Methods section., the communicative 

distortion here arises from the authors’ use of a rodent model; rodents are highly susceptible 

to the effects of bloodborne teratogens, and the birth defects that Auerbach & Rugowski 

observed after dosing pregnant mice with LSD were not necessarily relevant to the 

development of birth defects in humans. Thus Auerbach & Rugowski failed to consider the 

rational warrantability of their mouse model, which violated Habermas’s 

Truthfulness/Sincerity criterion and created communicative distortion.  

Ripple Effects and Communicative Clarity 

Auerbach & Rugowski’s concluding note is highly interesting from a Habermasian 

perspective because it contains instances of both propagated communicative distortion and 

expressly undistorted communication: 

Note added in proof: In vivo confirmation of the chromosome effects noted by 
Cohen et al. (3) has been reported recently (5). The relationship between 
chromosome damage and developmental malformation has not been 
determined in our study. Our experiments support similar findings obtained 
in rat embryos by Alexander et al. (6) (p. 1326, italics in original; end note 5 
refers to Irwin & Egozcue, 1967). 

The propagated communicative distortion here occurs in the first sentence, 

specifically through the word “confirmation,” which makes clear that Auerbach & Rugowski 

interpreted Irwin & Egozcue’s (1967) article as providing unequivocal support of the results 

from the Cohen et al. (1967b) article. As discussed in Chapters 4 and 5, though, both the 
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Cohen et al. (1967b) and Irwin & Egozcue (1967) articles contain multiple instances of 

communicative distortion that rendered the conclusion that LSD causes chromosome 

damage in vivo to be questionable, at best. Here, in the Auerbach & Rugowski article, we see 

the ripple effects of this communicative distortion play out in that although Auerbach & 

Rugowski followed Habermas’s Truthfulness/Sincerity criterion by assuming the authors 

they cited are rational and base their claims on rationally warranted evidence, Auerbach & 

Rugowski violated Habermas’s Truth criterion by overstating the truth value of the Cohen et 

al. (1967b) and Irwin & Egozcue (1967) results. Thus, the communicative distortion that 

originated in the Cohen et al. (1967b) and Irwin & Egozcue (1967) articles persisted, and 

Auerbach & Rugowski further propagated the incorrect, distorted information. 

In contrast, expressly undistorted communication is present in the second and third 

sentences of this same paragraph. Here, Auerbach & Rugowski explicitly stated that they did 

not establish a causative link between chromosome damage and birth defects, and their 

results only “support” Alexander et al.’s “similar” results, not confirm them. In this case, the 

authors closely followed Habermas’s Truth criterion by making their results’ meaning clear 

and thereby avoiding overstating the truth value of their results. 

September 25, 1967 — Clinical Value of LSD Questioned; Physical 
Damage Reported — Journal of the American Medical 
Association 
The third publication from 1967 regarding a possible link between LSD and birth 

defects was a short newspaper-style story in the “Follow Up” section of JAMA. This article 

was addressed in Chapter 6, but it is also included here because the article also addressed the 

issue of whether LSD causes birth defects and contains new communicative distortion in the 

story’s final three paragraphs. Those paragraphs are as follows: 

No birth defects have yet been associated with LSD-usage, “but the potential 
is there,” commented Orlando J. Miller, MD, Columbia University 
obstetrician.  

There are many scientific answers still lacking, added another conference 
participant, Klaus Patau, PhD, University of Wisconsin geneticist. “But we 
can agree that those in their reproductive years should not take LSD, lacking 
a sound medical reason.” 
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“Is there a reason?” another panelist asked. (p. 24) 

The quotations are an example of successful newswriting in that they catch the 

reader’s interest and provide an engaging finish to the news article, but they are also 

examples of communicative distortion because their use violates Habermas’s 

Truthfulness/Sincerity criterion. Because the sentences tend to create an impression in the 

reader that LSD is a potentially dangerous drug that may have deleterious effects on the 

reproductive health of its users, they indicate the presence of strategic rationality—a strong 

anti-LSD bias on the part of the anonymous author. An analysis of the sentence patterns 

makes this clear. The first two paragraphs each began with an equivocal statement about 

LSD: 

• “No birth defects have yet been associated with LSD-usage” 

• “There are many scientific answers still lacking” 

but all three paragraphs ended with anti-LSD sentiments: 

• “but the potential [for birth defects] is there” 

• “But we can agree that those in their reproductive years should not take LSD, lacking 

a sound medical reason.” 

• “Is there a reason [to take LSD]?” 

October 13, 1967 — Congenital Malformations Induced by 
Mescaline, Lysergic Acid Diethylamide, and Bromolysergic 
Acid in the Hamster — Geber 
The fourth publication from 1967 regarding the potential for LSD to cause birth 

defects was “Congenital Malformations Induced by Mescaline, Lysergic Acid Diethylamide, 

and Bromolysergic Acid in the Hamster,” by Geber; this research report appeared in the 

October 13, 1967 issue of Science.  

The article reported the results of an in vivo study in which pregnant hamsters were 

injected with either saline solution or various solution strengths of mescaline, LSD, or 

bromolysergic acid. Hamster fetuses were later removed and examined for birth defects; the 

control fetuses did not display any major birth defects, but the experimental fetuses included 
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runts, reabsorbed fetuses, and dead fetuses. Between 5–8% of the viable experimental 

fetuses had birth defects, and roughly 10% of the abnormal experimental fetuses displayed 

multiple birth defects. 

The Geber article contained both new communicative distortion and ripple effects 

that originated in the Cohen et al. (1967b) and Irwin & Egozcue (1967) articles. 

New Communicative Distortion 

An instance of new communicative distortion appeared in the Geber article’s 

Methods section. This distortion originated in Geber’s use of a rodent model—Syrian 

hamsters, in this case—to examine LSD’s teratogenic potential. As discussed in both the 

sections on the Alexander et al. and Auerbach & Rugowski articles, the use of a rodent 

model violated Habermas’s Truthfulness/Sincerity criterion because the author failed to 

consider whether results derived from a study on rodents would be applicable to humans. 

This communicative distortion is the same distortion that appeared in the Alexander et al. 

and Auerbach & Rugowski articles, but in this case, it qualifies as new communicative 

distortion rather than a ripple effect from previous studies because, based on the Geber 

article’s date of submission (August 7, 1967), it appears that Geber either was conducting or 

had already conducted his study by the time the Alexander et al. article appeared in the July 

28, 1967 issue of Science. 

Ripple Effects 

As is the case in most of the publications that cited the Cohen et al. (1967b) and 

Irwin & Egozcue (1967) articles, the Geber article violated Habermas’s 

Truthfulness/Sincerity criterion by representing the results from these two deeply flawed 

articles as though the results were unproblematically true. The following sentence appears in 

the Geber article’s next-to-last paragraph: 

Recent studies have shown the chromosomal effects of LSD on cultured 
leukocytes (5) and leukocytes obtained from LSD users (6). (p. 266; end note 
5 refers to Cohen et al., 1967b; end note 6 refers to Irwin & Egozcue, 1967) 

Admittedly, this sentence’s content is ambiguous, as Geber did not specify exactly 

what “chromosomal effects” he was referring to; the effects might have been anything from 
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complete and utter destruction of every chromosome to absolutely no effect at all. Even so, 

a reader of the Geber article would likely have been aware of the Cohen et al. (1967b) and 

Irwin & Egozcue (1967) studies’ results, and even if the reader were not familiar with the 

cited studies, the context in which this sentence appears would also have led readers to 

understand that the studies’ results indicated that an LSD-chromosome damage link existed. 

Thus, in this sentence, Geber perpetuated the communicative distortion arising in the Cohen 

et al. (1967b) and Irwin & Egozcue (1967) articles and thereby violated Habermas’s Truth 

criterion by overstating the value of the Cohen et al. (1967b) and Irwin & Egozcue (1967) 

results. 

Communicative Clarity 

At first glance, the next sentence in the next-to-last paragraph also appears to contain 

a ripple effect of communicative distortion, this time arising from the Alexander et al. article. 

In this sentence, Geber described the results from the Alexander et al. article, which 

contained numerous instances of communicative distortion, as unproblematically true: 

In addition, injections of LSD into rats early in pregnancy has produced 
runts and increased fetal mortality (7). (p. 266; end note 7 refers to Alexander 
et al.) 

In spite of appearances, this sentence is actually an accurate description of the 

Alexander et al. article and its results. As previously discussed, rats are not a good analogue 

for examining LSD’s effects as a teratogen, but the truth value of the Alexander et al. 

experimental results—injecting pregnant rats with LSD on the fourth day of pregnancy 

caused runts and fetal mortality in rat pups—is solid, even if the results do not mean 

anything beyond their face value. 

October 27, 1967 — LSD: Effects on Offspring — DiPaolo, 
Alexander 
The next two publications in the LSD-birth defects stream of investigation appeared 

together, on the same page of the October 27, 1967 issue of Science. The first publication was 

a letter to the editor, titled “LSD: Effects on Offspring,” by J. A. DiPaolo, an affiliate of the 

National Cancer Institute at Bethesda, MD; the letter contained criticisms of the Alexander 
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et al. article, the first entry in the LSD-birth defects stream of investigation. The second 

publication was a letter of rebuttal by G. J. Alexander, the primary author of the Alexander 

et al. (1967) article.  

The DiPaolo letter, although brief, is important in a Habermasian sense because in it, 

the author specifically countered two instances of communicative distortion that appeared in 

the Alexander et al. article. The Alexander letter, in turn, is also important in a Habermasian 

sense because its author addressed the points that DiPaolo made and countered one aspect 

of the communicative distortion present in the Alexander et al. article. 

The first way in which DiPaolo countered communicative distortion in the 

Alexander et al. article was by criticizing the proposed link between the birth defects 

Alexander et al. reported and the chromosome damage Cohen et al. (1967b) reported. In 

their Results/Discussion section, Alexander et al. wrote, 

Our results possibly may be explained by the recent finding of chromosomal 
abnormalities in cultured cells grown in the presence of LSD (4). (Alexander 
et al., p. 460; end note 4 refers to Cohen et al., 1967b) 

In his letter, DiPaolo specifically addressed the problem with this suggestion: 

The relevance of chromosomal abnormalities (2) would be difficult to assess 
even if they had been dealt with as part of this study. Under the 
circumstances, extrapolation from cultured human lymphocytes—from an in 
vitro to an in vivo system—is just as dangerous as extrapolation from one 
species to another. (DiPaolo, 1967, p. 522; end note 2 refers to Cohen et al., 
1967b) 

Because the results from in vitro and in vivo studies are likely to be incommensurable, 

as DiPaolo noted, Alexander et al. overstepped the boundaries of rational warrantability in 

suggesting a link between the in vitro chromosome damage reported by Cohen et al. (1967b) 

and the in vivo birth defects reported by Alexander et al..  

The second way in which DiPaolo countered communicative distortion in the 

Alexander et al. article was by criticizing Alexander et al. for publishing the “preliminary 

results” (Alexander et al., p. 459) from a half-completed experiment:  

The concern over drug abuses and the thalidomide tragedy of the past few 
years should not be taken as justification for reporting incomplete studies. 
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This discussion is in no way intended to minimize the potential hazards of 
LSD but it is to suggest that well-designed studies should be made. (DiPaolo, 
p. 522) 

In rebuttal, Alexander (1967) addressed this second point and, in doing so, helped 

counter the communicative distortion in the Alexander et al. article. He stated that a full-

scale study of LSD’s possible teratogenicity was underway and, in any case, publishing the 

results of an incomplete study was justified under the circumstances:  

DiPaolo’s reference to drug abuses and the thalidomide affair exemplifies an 
attitude with which we do not agree. We were, of course, aware of all the 
pertinent factors mentioned in his letter. We considered them carefully 
before deciding to submit our report for publication, and concluded that, if 
there was ever a time when publication of preliminary results was called for, 
this was the time. We felt that we had no right to keep silent while in 
possession of these data. (Alexander, p. 522)  

Accordingly, it became clear that Alexander et al. did have an unstated motivation 

for publishing preliminary results, but the motivation was actually a rationally warranted, 

ethical choice based on the best evidence at hand. Thus, it became evident that Alexander et 

al. actually did not violate Habermas’s Truthfulness/Sincerity criterion by publishing their 

preliminary results, and Alexander’s rebuttal to DiPaolo cleared up one aspect of 

communicative distortion present in the Alexander et al. article. 

November 1967 — Nonpsychic Effects of Lysergic Acid 
Diethylamide — Hirschhorn & Cohen 
The next publication in the LSD-birth defects stream of investigation was an 

editorial, written by Hirschhorn & Cohen, that appeared in the November 1967 issue of 

Annals of Internal Medicine. This editorial was also analyzed in Chapter 6, which focused on the 

LSD-chromosome damage stream of investigation, but the Hirschhorn & Cohen editorial is 

also included here because its authors addressed the possibility that LSD could cause birth 

defects. 

This editorial is significant from a Habermasian perspective because the authors 

propagated existing communicative distortion and created new communicative distortion 

regarding the potential for LSD to cause birth defects in humans. 
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Ripple Effects 

Ripple effects of the communicative distortion originating in the Cohen et al. 

(1967b) and Irwin & Egozcue (1967) articles appeared in the Hirschhorn & Cohen editorial’s 

final paragraph, which included a particularly downbeat prediction of LSD’s long-term 

potential to cause birth defects: 

Perhaps the greatest danger of such agents [as LSD] lies in potential 
chromosome damage to the gametes. Since LSD appears in the circulation, it 
presumably has free access to germ cells. … The existence of chromosome 
damage in these cells can only be ascertained through direct observation of 
germinal cells from gonadal biopsies. Chromosome rearrangements 
produced by breaks and subsequent incorrect healing result in structural 
anomalies including balanced reciprocal translocations. Ample evidence 
already exists that segregation of such translocations results in chromosomal 
imbalance leading to fetal wastage and a significant percentage of offspring 
with congenital anomalies and mental retardation. Since the carrier of such 
balanced translocations is clinically normal, as are many of his offspring, the 
consequences of the chromosomal imbalance bay not appear for several 
generations. The total damage caused by LSD to the human population, both 
genetically and psychologically, therefore, may not be assessable for some 
time to come. (p. 1110) 

It is not entirely surprising that the authors concluded their editorial with this gloomy 

assessment. As discussed in Chapter 6, the editorial contains evidence of strategic rationality 

on the authors’ part, and they were likely to provide as much negative information about 

LSD as possible. Were it the case that LSD actually caused chromosome damage in vivo, then 

the authors’ prognostications of LSD users’ grandchildren and great-grandchildren ending 

up deformed and/or mentally retarded would have been worthy of concern. However, the 

idea that LSD could potentially cause these birth defects in humans was based on the results 

from previous research articles, all of which contained communicative distortion. 

Specifically, the idea that LSD might damage gonadal chromosomes was based on a 

combination of the findings of chromosome damage in leukocytes, as reported in the Cohen 

et al. (1967b) and Irwin & Egozcue (1967) studies, and the findings of LSD-induced birth 

defects in rodents, as reported in the Alexander et al. and Auerbach & Rugowski studies. As 

discussed in Chapter 6 and the previous part of this chapter, the results from all four of 

those studies were compromised by multiple instances of communicative distortion; LSD 
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does not cause chromosome damage in circulating leukocytes, and LSD’s teratogenic 

properties in rodents are not applicable to humans. The final paragraph of the Hirschhorn & 

Cohen editorial is therefore based almost entirely on the ripple effects of communicative 

distortion arising in previous research studies, and in this paragraph, the authors further 

propagated—and in fact amplified—the distortion. 

New Communicative Distortion 

It is also interesting to note that Hirschhorn & Cohen simply ended their editorial 

with this prophecy of doom, without specifically calling for more research into the question 

of whether LSD has any effect on gonadal tissues. This is an unusual move for a scientist, as 

most scientific articles that expose unresolved issues, such as the issue Hirschhorn & Cohen 

identified regarding the effect of LSD on gametes— 

Perhaps the greatest danger of such agents [as LSD] lies in potential 
chromosome damage to the gametes. Since LSD appears in the circulation, it 
presumably has free access to germ cells. … The existence of chromosome 
damage in these cells can only be ascertained through direct observation of 
germinal cells from gonadal biopsies. (p. 1110) 

—include a specific call for further research into the issue, but no call for further research 

exists in this editorial. Instead, the authors simply forecast doom. This rhetorical maneuver 

raises the question of what the authors’ purpose was. If their goal was to simply spread the 

word that they considered LSD to be potentially harmful, they succeeded, and then some. 

Sources in the popular sphere repeated the idea that LSD could cause birth defects in users’ 

children, and even in the users’ grandchildren. For example, the following is a transcript of 

the voice-over narration to LSD: Trip or Trap!, a 1968 anti-LSD film: 

In some cases, damage may be inflicted on users’ chromosomes, which 
influence heredity. The younger the person, the greater the damage.  

Although the indiscriminate use of LSD is too new for any experimental 
certainty, there have been births of deformed babies where the drug is the 
strongly suspected cause. And it is a fact that animal embryos have been 
horribly deformed by mothers who have been given average doses of LSD. 
(Davis, 1967; 0:16–0:53) 

The latest findings after prolonged and exhaustive studies report strong 
indications of premature aging, increased susceptibility to cancer, especially 
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fatal leukemia, and possible harm to children and even grandchildren through 
the use of LSD.  

How dangerous, how serious the permanent damage done? No one knows as 
yet. The answers will come from those young people who today are willing to 
use themselves unthinkingly as human guinea pigs. (Davis, 3:24–3:57) 

Another example comes from a late-1960s/early-1970s anti-LSD film available on 

YouTube, exact title and release date unknown. The following is a transcript of the dialogue 

from the film: 

Girl (speaking to teacher): But Mrs. Andrade, isn’t it true that everybody’s 
being uptight about those freaky chromosomes? Isn’t it true that most 
scientists don’t agree on chromosome breakage? Besides, does it matter as 
long as I don’t drop any acid while I’m pregnant? 

(class laughs) 

Girl: If LSD won’t kill my chromosomes, the pollution in the air and water 
will, so what’s the difference? 

Teacher: The difference is, we’re talking about two different things. We 
know that if we don’t take LSD, we won’t damage your chromosomes. All 
scientists know that it’s too soon to know exactly what the damage will be, 
especially to your children and your children’s children. (LSD Educational 
Video Part 1; 0:00–0:40) 

The links between LSD, chromosome damage, and birth defects that are expressed 

in these transcripts cannot be directly traced to the Hirschhorn & Cohen editorial, but 

clearly, the ripple effects from this and other publications that linked these ideas reached and 

resonated in the public sphere, and these links were first articulated in the Hirschhorn & 

Cohen editorial. In fact, it appears that the first explicit statement linking LSD, chromosome 

damage, and birth defects first appeared in a nearly offhand statement by Hirschhorn & 

Cohen that LSD was likely to cause birth defects in people: 

In addition to the potential danger of teratogenesis already demonstrated by 
the animal studies and the likelihood of similar effects in man due to 
transplacental transport as evidenced by the children exposed to LSD in 
utero, other possible risks must be considered. (p. 1109) 

As discussed above in the ripple effects section, this statement is based on 

propagated communicative distortion that first appeared in the Cohen et al. (1967b), Irwin & 
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Egozcue (1967), Alexander et al., and Auerbach & Rugowski articles, but this statement is 

the first time that a potentially plausible, evidence-based, explicit link between these various 

elements was articulated in print, and it qualifies as new communicative distortion. 

The Hirschhorn & Cohen article also contains another instance of new 

communicative distortion that resulted from the authors misrepresenting the Auerbach & 

Rugowski study’s results, in which the investigators found that dosing pregnant mice with 

LSD produced birth defects in the offspring. Hirschhorn & Cohen wrote, 

severe malformation of the central nervous system as well as other 
morphologic anomalies….were most dramatic if the drug was administered 
early in pregnancy (day 7) but were observed to a limited extent if given later. 
(Hirschhorn & Cohen, p. 1109; parentheses in original) 

The authors were correct in that Auerbach & Rugowski observed birth defects in the 

offspring of rats who were injected with LSD on or before day 7 of pregnancy, but 

Hirschhorn & Cohen were entirely incorrect about the incidence of birth defects after day 7 

of pregnancy. According to Auerbach & Rugowski,  

While brain abnormalities were observed in embryos of animals injected at 
the earliest stage, there were no gross observable effects when injection 
occurred later than day 7 of pregnancy. (p. 1326) 

On its face, it appears that Hirschhorn & Cohen’s misrepresentation clearly violates 

Habermas’s Truth criterion because the authors promulgated incorrect information as if it 

were true. However, the authors’ misrepresentation of the Auerbach & Rugowski results 

may have been a genuine error; other than the authors’ strong inclination to report bad news 

about LSD (evidence for strategic rationality on the part of Hirschhorn & Cohen was 

discussed in Chapter 6), there is no direct evidence of deliberate communicative distortion. 

Thus, according to Habermas, the authors should be excused from having committed 

communicative distortion, for  

One can be mistaken, and one may be mistaken. An unintentionally false 
statement does not fall into the class of actions for which we are accountable. 
(Habermas, 2001, p. 154, italics in original)  
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At the same time, Hirschhorn & Cohen’s misrepresentation of the Auerbach & 

Rugowski study’s results cannot be so easily dismissed because it has important 

consequences for the debate surrounding the putative LSD-birth defects link.  

The first reason not to dismiss the misrepresentation as an error is that Hirschhorn 

& Cohen used the Auerbach & Rugowski results as evidence for their claim that “Although 

evidence in man is not yet available, two studies with experimental animals have clearly 

demonstrated the teratogenic potential of LSD” (p. 1109). In doing so, Hirschhorn & Cohen 

violated Habermas’s Truthfulness/Sincerity criterion by failing to base their argument on 

rationally warrantable grounds. This analysis is congruent with Habermas, for he noted that 

“(t)he care with which a speaker makes good on the warrant he takes on with a constative 

speech act can be sanctioned much like lying, but error cannot” (Habermas, 2001, p. 154). 

Thus, because Hirschhorn & Cohen specifically used the misrepresented results from the 

Auerbach & Rugowski study to support a claim, they may well have created communicative 

distortion. 

The reason not to dismiss the misrepresentation as an error is that the audiences for 

the Auerbach & Rugowski and Hirschhorn & Cohen articles were different; the former 

publication was a research report from Science, and the latter an editorial in Annals of Internal 

Medicine. It is entirely possible that the readers of the Hirschhorn & Cohen piece, doctors 

specializing in internal medicine, were more likely to read an editorial in the highly focused 

Annals of Internal Medicine than a research report in the broadly focused Science, and this 

editorial contained their first and possibly only exposure to specific experimental results 

from the LSD-birth defects debate. (It does not appear that any subsequent issues of Annals 

of Internal Medicine carried an erratum statement.) In this case, the misrepresented information 

would have created significant repercussions in its naïve audience, and the authors’ violation 

of Habermas’s Truth criterion could not be dismissed as just a simple mistake. 

November 16, 1967 — In Vivo and In Vitro Chromosomal Damage 
Induced by LSD-25 — Cohen, Hirschhorn, & Frosch 
The final entry in the LSD-birth defects stream of investigation during 1967 is a 

research report, “In Vivo and In Vitro Chromosomal Damage Induced by LSD-25,” by 
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Cohen, Hirschhorn, & Frosch, that appeared on the first page of the November 15, 1967 

issue of The New England Journal of Medicine. 

This article contains multiple instances of communicative distortion, but most of 

them have already been addressed for two reasons. First, the main focus of the Cohen et al. 

(1967a) article is on chromosome damage, and the instances of communicative distortion 

specifically related to this issue were addressed in Chapter 6. Second, large chunks of the 

Cohen et al. (1967a) article already appeared in the Hirschhorn & Cohen editorial; in fact, 

both publications include the same gloomy paragraph about the potential long-term threat of 

birth defects in LSD users’ descendents, and all the material in the Cohen et al. (1967a) 

article that relates to the purported LSD-birth defects link also appeared in both 

publications. The only difference between the articles’ contents in relation to the proposed 

LSD -birth defects link was the phrasing of a sentence in which Cohen et al. (1967a) 

propagated communicative distortion originating in the Hirschhorn & Cohen article.  

The Hirschhorn & Cohen editorial contained this sentence as a lead-in to a 

discussion of LSD as a potential cause of leukemia:  

In addition to the potential danger of teratogenesis already demonstrated by 
the animal studies and the likelihood of similar effects in man due to 
transplacental transport as evidenced by the children exposed to LSD in 
utero, other possible risks must be considered (p. 1109) 

The Cohen et al. (1967a) article contained a similar sentence, this time positioned as 

an introduction to the authors’ discussion of the potential for LSD to cause birth defects:  

In view of the demonstration of transplacental transport of LSD, as indicated 
by chromosome damage in the exposed children, the production of 
congenital defects in a distinct possibility. (p. 1048)  

In both cases, the rational warrantability of the authors’ assertion that LSD can cross 

the placental barrier and cause birth defects in utero cannot be supported by the evidence at 

hand. In the case of the Hirschhorn & Cohen editorial, the authors did not provide enough 

information about the experiment involving children exposed to LSD in utero for a reader to 

evaluate the evidence that LSD could cross the placental barrier and even have the potential 

to cause birth defects. In the case of the Cohen et al. (1967a) article, the authors provided 
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the previously missing evidence in the experiment involving children exposed to LSD in 

utero, but the evidence reveals that Cohen et al. (1967a) failed to control for both the purity 

of LSD and the possibility that the chromosome damage they observed in the children 

resulted from other sources. In addition, in the case of both publications, the authors do not 

take into account the fact that birth defects in rodents are not necessarily indicative of birth 

defects in humans. 

Chapter Summary: LSD and Birth Defects 
This chapter contains an analysis of the eight publications—four research reports, 

one news piece, two letters to the editor, and one editorial—that composed the LSD-

chromosome damage stream of investigation as it appeared from July–November 1967.  

In a similar vein to the analysis in Chapter 6, this chapter’s analysis demonstrates that 

the authors of the publications analyzed here (Alexander et al.; Auerbach & Rugowski; the 

anonymous author of the JAMA news article; Geber; Hirschhorn & Cohen; Cohen et al., 

1967a) perpetuated the communicative distortion that arose in the original Cohen et al. 

(1967b) and Irwin & Egozcue (1967) articles by treating the results from the cited articles as 

unproblematically true. In addition, the authors also created new communicative distortion. 

No one author did all of these things, but the various authors treated the production of 

LSD-related birth defects in rodents as an unproblematic indication of LSD having the same 

effect in humans, displayed an anti-LSD bias, failed to provide rationally warrantable 

evidence to back up their claims, and failed to control for influential independent variables in 

their experiments. In the end, this analysis demonstrates that the communicative distortion 

in publications that supported the LSD-birth defects link is sufficiently great to create doubt 

regarding the scientific validity of a link between LSD and birth defects and the reasoning 

behind the scientific consensus emerging at the end of 1967 that LSD did cause birth 

defects.   
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Chapter 8: Conclusion 

This chapter concludes this dissertation, offering a recap of my major findings and 

their significance for the field of technical communication, particularly rhetoric of science 

studies. 

Major Findings 
The findings from the previous chapters’ analyses can be subdivided into several 

categories:  

• four major themes that appeared in the publications from 1967; 

• theoretical implications for the future conduct of studies in rhetoric of science;  

• suggestions for scientists as communicators; and 

• possibilities for future rhetoric of science research using Habermas’s ideal speech 

communication situation. 

Results Specific to Publications from 1967 
Several major themes emerged from the analysis of the 11 publications from 1967 

that discussed the putative LSD-chromosome damage and LSD-birth defects links.  

The most prominent major theme is that while each publication analyzed did include 

communicative distortion to some degree, the publications that contained the most 

communicative distortion were the ones whose authors supported the putative LSD-

chromosome damage and LSD-birth defects links. The publications that did not contain 

support of these links’ existence contained fewer and less significant instances of 

communicative distortion. Those publications whose authors either did not support or 

hedged their support of the reported links also contained a greater number of instances 

where the authors corrected communicative distortion from the previous articles. 

The second major theme is that ripple effects emanating from communicative 

distortion in the original Cohen et al. (1967b) and Irwin & Egozcue (1967) articles had a 

great deal of impact in both the LSD-chromosome damage and LSD-birth defects streams 
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of investigation. In both cases, the authors of publications that supported the reported links 

treated the results from the original two articles as unproblematically true.  

The third major theme that emerged is that methodological errors were a common 

source of new communicative distortion in both streams of investigation. Two particularly 

common problems were the various authors’ failure to control for important independent 

variables and/or to recognize important problems regarding the applicability of their results 

to living humans. Again, all the research articles contained instances of communicative 

distortion, but as discussed above, those articles whose authors supported the reported links 

contained more, as well as more significant, instances of communicative distortion arising 

from methodological errors than articles by authors who did not support the LSD-

chromosome damage or LSD-birth defects links.  

The fourth major theme is that communicative distortion arose partially due to 

influence from the larger social environment in which the scientific investigation into the 

potential links between LSD and chromosome damage and birth defects occurred. 

Interestingly, this conclusion is a unique feature of this analysis; the scientific literature from 

1967 that has to do with the LSD-chromosome damage and LSD-birth defects 

investigations has never been part of a retrospective historical analysis that locates the 

scientific debate within larger social context of United States culture during the late 

1960s/early 1970s. Various authors of both scientific and popular materials have taken the 

opposite tack and noted the effect of reports that linked LSD to chromosome damage 

and/or birth defects on the public’s perception of LSD. For example, the scientists Kato & 

Jarvik (1969) stated that the Cohen et al. (1967b) “report created a sensation among LSD 

‘users’ and stimulated further research efforts” (p. 42), and the author of “The Straight 

Dope,” a syndicated question-and-answer column that has appeared nationwide since 1973, 

wrote this pithy summary: 

The controversy started in 1967 when New York geneticist Maimon Cohen 
published a paper claiming he'd found an unusually high number of broken 
chromosomes in a 57-year-old man who'd been given LSD as part of a 
hospital therapy. Cohen also found that human cells dosed with LSD in a test 
tube showed significant chromosome damage. Not long afterward, another 
study said that street acid users were found to have scrambled genes in 
alarming numbers. These reports got big play in the media and soon 
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everybody “knew” that if you did acid your children would be born looking 
like kumquats. (Adams, 1984) 

Clearly, the news that LSD might have deleterious effects was well publicized and 

had a significant impact on the public’s perception of LSD, but previous to this dissertation, 

there have been no investigations I am aware of that reversed perspectives and examined if, 

and how, the public perception of LSD impacted scientific inquiry into LSD-related topics. 

This dissertation’s analysis addressed this missing perspective and demonstrated that the 

scientific inquiry into LSD’s potential effects on chromosomes and birth defects was not 

insulated from the larger social milieu in which the investigations took place; specifically, 

anti-LSD sentiment on the authors’ parts impacted the conduct and representation of the 

studies from 1967. 

In summary, the findings specific to the publications from 1967 indicate that the 

communicative distortion in both the publications that supported the LSD-chromosome 

damage and LSD-birth defects link is sufficiently great to create doubt regarding the 

scientific validity of a the reported links and the reasoning behind the scientific consensus 

emerging at the end of 1967 that LSD did cause chromosome damage and birth defects.  

Implications for Rhetoric of Science Studies 
This dissertation’s analysis demonstrates that Habermas’s theory of the ideal speech 

communication situation can be extended beyond its usual application to the fields of law 

and politics, and it may be used as an analytical tool for rhetoric of science studies. (Another 

example that demonstrates how Habermas’s theory can be applied to rhetoric of science 

studies—in this case, medical rhetoric—is Koerber, Arnett, & Anderson [2008]).In 

particular, this analysis demonstrates that Habermas’s theory of the ideal speech 

communication situation is superior to previous methods of investigation in rhetoric of 

science scholarship because it is particularly applicable to scientific discourse; Habermas’s 

theory is context-independent, applicable to both “ordinary” communication and highly 

specialized scientific communication within IMRaD-format research reports, and can be 

used to analyze ancillary materials that would normally be overlooked in a strictly scientific 

analysis. 
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Context-Independence 

One particular benefit from using Habermas’s ideal speech communication situation 

for analyzing scientific communication is that it is context-independent and provides a way 

for rhetoric of science scholars to escape the self-limiting trap of case studies. The problem 

with case studies is that they limit rhetoric of science to what Dilip Gaonkar criticizes as 

examples of “the rhetoric of X” (1997, p. 75), in which researchers create individualized, 

highly contextualized rhetorical analyses of the goings-on within specific communicative 

situations. The problem with these case-specific analyses is that even though rhetorical 

tradition has provided the rhetoric of science scholar with a large number of analytical tools, 

the actual process of analysis is entirely ad hoc, and the analysis of one communicative act 

may not have anything to do with the analysis of another communicative act. This 

dissertation shows, however, that Habermas’s ideal speech communication situation 

provides a way for the rhetorical analyst to apply one philosophically-grounded theoretical 

tool set to multiple communicative situations, and it therefore allows rhetoric of science to 

transcend this extreme situation-specificity. 

In addition, the ideal speech communication situation is useful for examining 

argumentative interchanges by multiple people, in multiple genres, and on multiple subjects, 

and Habermas’s criteria for the ideal speech communication situation are largely congruent 

with the ideals of scientific communication, which involves reaching a consensus about what 

constitutes a verifiable, reliable truth. Habermas provides a way for rhetoric of science 

scholars to transcend situational analyses and look at ethics from a normative perspective, to 

determine what should have been done rather than simply explain what had been done. 

Specifically, did authors behave ethically by following Habermas’s four normative criteria— 

Comprehensibility, Truth, Truthfulness/Sincerity, and Rightness/Appropriateness—for the 

ideal speech communication situation? Previous rhetoric of science studies have mostly 

looked at ethics from a Utilitarian standpoint, with a simple focus on whether or not the 

author of the piece being analyzed either did or did not achieve rhetorical success. With 

Habermas’s ideal speech communication situation, though, a rhetoric of science scholar has 

a ready-made set of philosophically grounded theoretical tools that can be used for 

examining communicative materials and determining whether the interlocutors behaved in 



Texas Tech University, E. Jonathan Arnett, August 2008 

 188 

an ethical manner—specifically, if the scientist communicated in a comprehensible manner, 

put forth warrantable truth claims, evaluated other scientists’ truth claims carefully and 

without prejudice, and engaged in free, open communication oriented toward the goal of 

arriving at a consensus—or whether the interlocutors violated these principles and behaved 

unethically. As this dissertation’s analysis demonstrates, Habermas’s focus on active 

communicative ethics is workable and can be applied to scientific communication. 

IMRaD-Format Research Reports 

As the analyses in Chapters 4–7 demonstrate, Habermas’s theory of the ideal speech 

communication situation can be used to evaluate such common forms of communication as 

news articles, editorials, and letters to the editor, as well as more specialized forms of 

communication that are found in a scientific research report. In particular, the principles of 

Habermas’s theory are congruent with the purposes and contents of the major sections of an 

IMRaD-format scientific article and can be used to examine those sections’ content in detail.  

In a scientific article’s Introduction section, authors review the existing literature on 

the subject at hand, characterize the current state of discussion, locate their articles within 

the ongoing discussion, and justify their investigations. In the Results and Discussion 

sections, authors present the results of an investigation and speculate about their results’ 

significance. There is little doubt that Habermas’s theory can be applied profitably in these 

sections, as their contents are similar to ordinary discourse; the sticking point is how the 

ideal speech communication situation can be applicable to an article’s Methods section 

because this is where authors describe their experimental methods. As the preceding analysis 

demonstrated, though, communicative distortion occurs in a Methods section when authors 

stretch the truth about their methods’ usefulness, lie to themselves about the applicability of 

their methods, or write so poorly that readers cannot tell what methods the authors 

employed. In these cases, open, unconstrained discourse cannot take place until the distorted 

communication about methods is exposed. 

Ancillary Materials 

A particularly unique way in which this dissertation’s findings provide new 

knowledge about rhetoric of science in general is that the findings shed light on the 
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generation and dissemination of scientific knowledge through previously unaddressed 

channels within scientific journals. Specifically, this dissertation’s analysis includes news 

stories, editorials, and letters to the editor, which are not addressed in the standard scientific 

critique of research: literature reviews. Whereas Dishotsky et al. (1971) and Cohen & Shiloh 

(1977/1978)—the authors of the two major literature review articles over LSD’s relationship 

with chromosome damage, birth defects, genetic mutations, and cancer—synthesized and 

criticized the various articles that had appeared over the course of the LSD-related 

investigations, their literature reviews were only based on research reports and did not 

address the content of any news releases, editorials, or letters to the editor. This focus is not 

unexpected because the purposes of literature reviews and of news releases, editorials, and 

letters to the editor are distinctly different: the function of a literature review article is to 

conduct an in-depth discussion of a body of research; the purpose of news stories, editorials, 

or letters to the editor are to publicize, summarize, or comment on individual/small 

numbers of research studies. Cohen & Shiloh describe some of their reasons for omitting 

these materials when they described their selection criteria for their 1977/1978 literature 

review article: 

The LSD literature, at first glance, seems voluminous. However, a critical 
examination indicates that many of these publications add little to the 
controversy as they represent “editorial” comments and literature reviews 
with no experimental results. … For this reason, we have chosen to include 
in this review only those publications contributing original experimental data 
and those papers which seem to summarize the total efforts of various 
groups of investigators. (p. 185) 

Because the focus of a literature review is highly constrained, the ancillary 

materials— news stories, editorials, letters to the editor—that are analyzed in this 

dissertation have not been analyzed in great detail in other sources, even though they 

compose a great deal of inter-scientist communication. In particular, the analysis contained 

within this dissertation demonstrates that Habermas’s theory of the ideal speech 

communication situation can be used on these materials to learn a great deal about the 

various authors’ mindsets and the general social climate regarding the object of research. 
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Implications for Scientist Authors 
The results of this dissertation’s analysis suggest several implications for 

author/researchers in the sciences. 

One implication of these findings that applies to any field of study is, on its surface, 

entirely obvious, but it bears repeating: authors should examine previous research reports 

carefully before citing their results or basing new studies on the previous studies’ methods. 

As the results from Chapters 5–7 demonstrate, communicative distortion in a foundational 

article may profoundly impact the course of a professional discussion. 

On a more specific level, an important implication for scientists and medical 

professionals is that they may wish to look at how information is reported within 

professional journals but outside IMRaD-format research reports—particularly how 

information is formed and shaped in the scientific sphere by news stories, editorials, and 

letters to the editor within professional journals—and both contributes to and influences the 

ongoing professional conversation. 

For two, scientists may also want to look at how their own pre-existing biases 

influence the way they do research and report their experimental results. No one can 

reasonably expect scientists to abandon utterly their ideas and feelings about the subjects of 

their research, but it would behoove scientists to take careful stock of the ways in which 

their personal thoughts and beliefs may influence the conduct and reporting of their 

research.  

For three, scientists may wish to consider the effect of the sociopolitical milieu in 

which they and their studies are embedded because this environment will have effects on 

both how their research is presented and how it is received.  

Future Research  
The results from this analysis are sufficiently promising to suggest that it would be 

worth examining related scientific publications from 1968– 1971 for instances of 

communicative distortion or, particularly in the later years, corrections to the communicative 

distortion that arose in the original articles from 1967. Such an analysis may be enlightening 

and further illustrate how scientists build consensus along Habermasian lines. 
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Another set of related texts that would be interesting to analyze is publications that 

appeared in the popular media from 1967–1971 and discussed the potential for LSD to 

cause chromosome damage and/or birth defects. An examination of these documents would 

provide another dimension to the analysis in this dissertation and provide more information 

about how scientific information over socially and medically significant topics is 

disseminated in the public consciousness. In addition, it would be interesting to see if articles 

appearing in the popular press had any effect on the conduct and representation of scientific 

research into LSD’s effects. 

Other researchers could use Habermas to look at topics other than this particular 

area of controversy; something less controversial, perhaps, would provide illustrations of 

how authors’ mindsets that aren’t related to socially important or potentially life-or-death 

issues can have effects on the way researchers conduct and report their research. 

Limitations 
This study also contains a handful of shortcomings that need to be addressed. They 

fall into the general categories of problems with the sample of publications analyzed and 

problems regarding Habermas’s theory of the ideal speech communication situation. 

Sample of Publications 
One limitation of this dissertation is the relatively narrow size and scope of the 

publications in the analytical sample. This dissertation’s analysis only covers the publications 

that appeared in print during 1967, would have been read by American scientists, and either 

reported or discussed experimental research into LSD’s effects on chromosomes and/or 

birth defects. Ideally, I would have liked to broaden the scope of the sample and include 

publications that appeared in 1968–1971, appeared in scientific journals from Britain and 

Canada, and discussed case studies of birth defects that may have been related to LSD, but 

the current sample provided a readily analyzable snapshot of scientific discussion, and had 

the sample been expanded in any of these ways, the dissertation would have ballooned to an 

unwieldy size. For the purposes of the present analysis, the sample size and scope is entirely 

adequate, but admittedly, it would have been nice to cast a wider net. 
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A second limitation of this dissertation’s sample is that it does not include 

publications that appeared in the popular media. As noted in the Future Research subsection 

above, including these documents would have been both interesting and enlightening, but 

again, in order to keep the dissertation to a manageable size and scope, the discussion of 

articles appearing in the popular media was limited to providing illustrative examples of how 

scientific information was displayed in public venues.  

Habermas’s Theory 
Three problems exist with applying Habermas’s ideal speech communication 

situation in this dissertation.  

The first problem is related to the relatively limited type of discussions to which 

Habermas’s theory can apply. Specifically, the ideal speech communication situation works 

well for scientific communication because it is a remarkably sober approach, and it does not 

leave much room for communication other than serious discussion aimed at arriving at 

rational, consensual agreement. In short, Habermas’s approach is highly dialectical. Humor, 

for example, is very hard to approach from a Habermasian angle, and it is hard to see how 

an “I want _______” statement would fit in with Habermas’s Truthfulness/Sincerity 

criterion, which specifies that interlocutors may not manipulate each other. Also, if we use 

Aristotle’s definition of rhetoric—the ability to see the available means of persuasion—then 

it becomes clear that Habermas’s theory is not overly rhetorical, as it eliminates a great many 

possibilities for authorial persuasion. Even so, Habermas provides a philosophically 

grounded, widely applicable method for criticizing the manner in which scientists conduct 

discussions, the ideal speech communication situation can be applied to word choices (i.e., 

rhetorical choices), and the Habermasian approach fits the general approach used in 

scientific communication. Thus, although the ideal speech communication situation may not 

be a panacea for analyzing or solving all communicative problems, it appears to work well in 

this limited context. 

The second and third problems involving Habermas’s ideal speech communication 

situation are interrelated: the complexity of both Habermas’s theory and his writing style. 

Habermas has been writing about and refining his theory of the ideal speech communication 
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situation since the early 1960s; his published works run into the thousands of pages, and as 

anyone who has encountered Habermas’s writings will attest, his writings are models of 

neither brevity nor clarity, which makes comprehending his theory a challenging exercise. In 

order to illustrate this problem, I opened Habermas’s book “Between Facts and Norms” to a 

previously marked page, closed my eyes, and placed my finger on the following two 

sentences: 

Even under favorable conditions, no complex society could ever correspond 
to the model of purely communicative social relations. But we should also 
not forget that this model is merely a methodological fiction intended to 
display the unavoidable inertial features of societal complexity, hence the 
underside of communicative social relations—an underside that, even to the 
participants themselves, remains largely hidden in the shadow of the 
idealizing presuppositions of communicative action. (p. 326) 

Furthermore, Habermas’s theory of the ideal speech communication situation has 

evolved over time, and he occasionally contradicts himself. For example, as previously noted 

in Chapter 3, Habermas states that systematic distortion does not exist in the case of a 

scientist who  

abides neither by the demands for explication nor by the terminology of a 
discourse, which is regulated by an academic discipline. … This does not 
mean that [the scientist’s] factual assertions are not intelligible, but only that 
they violate the norms of a level of intelligibility to be expected in the context 
of a specialized public sphere. (2001, p. 150) 

but in the same book, Habermas contradicts this passage when he writes,  

An utterance must be sufficiently well formed so that it can be understood. 
Otherwise it does not serve the purpose of reaching mutual understanding. 
… Intelligibility is a claim that can be satisfied to a degree: An utterance may 
be more or less intelligible, but it must be intelligible überhaupt (i.e., 
sufficiently so) if it is to fulfill its communicative purpose. It is possible to set 
different standards of intelligibility for utterances depending on their 
particular functional contexts. For example, the standards of precision and 
demands for explication in science are different from those of everyday 
communication. (2001, p. 49, italics in original) 

In order to control for these three problems, I have tried to make sure that my 

interpretations agree with the ways in which other commentators have approached 

Habermas’s writings. 
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Summary 
This dissertation’s Habermasian analysis of publications that appeared in scientific 

journals in the year 1967 and dealt with the potential for LSD to cause chromosome damage 

and/or birth defects has been profitable on several grounds. In terms of results specific to 

the scientific publications from 1967, analysis shows that the articles contained 

communicative distortion, and the communicative distortion provides more than enough 

reason to doubt both the scientific validity of the reported LSD-chromosome damage and 

LSD-birth defects links and the reasoning behind the scientific consensus emerging at the 

end of 1967 that LSD did cause chromosome damage and birth defects. In terms of 

technical communication scholarship, this dissertation’s analysis of the articles from 1967 

demonstrates that Habermas’s theory of the ideal speech communication situation can be 

used as an analytical tool for rhetoric of science studies and contribute to the further 

development of the field. More investigation into these areas, using an expanded time frame 

and the inclusion of related texts from the popular media, would prove enlightening. 
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