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Abstract. - “Evidence” is a key term in medicine
and health services research, including Health
Technology Assessment (HTA). Randomized clin-
ical trials (RCTs) have undoubtedly dominated the
scene of generating evidence for a long period of
time, becoming the hallmark of evidence-based
medicine (EBM). However, due to a number of mis-
understandings, the lay audience and some re-
searchers have sometimes placed too much trust
in RCTs compared to other methods of investiga-
tion. One of the principal misunderstandings is to
consider RCTs findings as isolated and self-ap-
parent pieces of information. In other words, what
has been essentially lacking was the awareness of
the value-context of the evidence and, in particu-
lar, the value- and theory-ladenness (normativity)
of scientific knowledge.

This paper aims to emphasize the normativity
that exists in the production of scientific knowl-
edge, and in particular in the conduct of RCTs as
well as in the performance of HTA. The work is
based on some lessons learned from Philosophy
of Science and the European project “VALIDATE”
(VALues In Doing Assessments of healthcare
TEchnologies”). VALIDATE was a three-year EU
Erasmus+ strategic partnerships project (2018-
2021), in which training in the field of HTA was
further optimized by using insights from political
science and ethics (in accordance with the recent
definition of HTA). Our analysis may reveal use-
ful insights for addressing some challenges that
HTA is going to face in the future.
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Introduction

“Evidence” is a key term in medicine and
health services research, including Health Tech-
nology Assessment (HTA). This is particularly
true since the emergence and subsequent rise of
the so-called “Evidence-based medicine” (EBM)
movement in the early 1990s. Basically, EBM af-
firms that health and clinical decisions should not
be based solely on intuition, expert opinions, and
pathophysiological reasoning since they alone
are potentially biased and unreliable sources'.
Instead, such decisions should be based on the
integration of individual clinical expertise and
patient preferences with the best external clinical
evidence that is available®.

What is or constitutes the “best clinical evi-
dence” is a complex, debated, and challenging is-
sue’. EBM recognizes different sources of clinical
evidence when determining the effectiveness of
a particular intervention and establishes a hier-
archical system of trustworthiness. According to
the scientific rigor or robustness of methodologi-
cal designs, the classification of evidence reliabil-
ity places Randomized Clinical Trials (RCTs) at
the highest level, followed by controlled observa-
tional studies, and finally by non-controlled stud-
ies and expert opinions>.
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RCTs undoubtedly dominated the scene of
generating evidence for a long period of time, be-
coming the hallmark of EBM*. However, due to a
number of misunderstandings®, the lay audience
and some researchers at times have placed too
much trust in RCTs compared to other methods
of investigation. One of the principal misunder-
standings — which has been widely clarified by
literature and by the EBM movement itself over
time and can be considered definitively surpassed
- is to consider RCTs findings as isolated and
self-apparent pieces of information. In our un-
derstanding, what has been essentially lacking
was the awareness of the value-context of the evi-
dence, and in particular the value- and theory-lad-
enness (normativity) of scientific knowledge.

This lack of awareness of the normativity of
evidence may have also affected the HTA field,
and perhaps influenced its development. Indeed,
HTA is frequently interpreted as an impartial
retrieval, critical examination, and synthesis of
evidence (preferably derived from RCT findings),
leading to a subsequent deliberation regarding the
value judgments that can be drawn from it.

This paper aims to emphasize the normativity
that exists in the generation of scientific knowl-
edge, and in particular in the conduct of RCTs
as well as in the performance of HTA. The work
is based on some lessons learned from Philoso-
phy of Science and the European project “VAL-
IDATE” (VALues In Doing Assessments of
healthcare TEchnologies™ available at: https://val-
idatehta.eu/)®. VALIDATE was a three-year EU
Erasmus+ strategic partnerships project (2018-
2021), in which training in the field of HTA was
further optimized by using insights from political
science and ethics (in accordance with the recent
HTA definition)”. The analysis may reveal useful
insights for addressing some challenges that HTA
is going to face in the future. To be clear, the aim
of the present paper is not to criticize or question
RCTs, to propose a new hierarchy of evidence,
nor to say what is good and bad science.

On the Normativity of Science

Claude Bernard (1813-1878), the founder of the
so-called “experimental medicine”, was the first
one to advance the claim that medicine should be
highly scientific, meaning that it should be the sci-
ence that applies the knowledge acquired in the
laboratories at the patients’ bedside®. Specifically,
he promoted and analyzed the use of experiments

in medicine and argued that the experimental
method is carried out in three stages: observa-
tion, hypothesis, and experimentation’. Observa-
tion and experimentation are two extreme terms
of “experimental reasoning”. They provide the
knowledge of “facts”, but in between them there
lies “experimental idea”, also known as “idea a
priori” or simply “hypothesis”. The latter serves
as the foundation of all scientific reasoning and
it is the essential part of every discovery, but it is
worthless if it is not followed and confirmed by
experimental “verification” '°.

Bernard’s perspective was highly congruent
with Positivistic and neo-positivistic philosophy,
two cultural movements that dominated the Phi-
losophy of Science in the second half of the 19®
century and early 20" century®. According to such
cultural movements, science is a formal activity
that generates and accumulates knowledge by di-
rectly observing and confronting (i.e., by doing
experiments) the natural world. Science tries to
discover how the world “really” is by observing it
carefully. Hypotheses and theories are formulated
and subjected to scrutiny based on observations,
and only when theories make predictions that can
be “verified” — which means that correspond to
how the world really is (as known through human
senses and the use of scientific instruments) —
they can be deemed to be “true”®.

The term “positivism” derives from the French
word “positif” which means “imposed on the
mind by experience”. Popularized in the first half
of the 19" century by the sociologist and philoso-
pher Auguste Comte (1798-1857), its central claim
was that sensory experience or observations are
the only source of authentic knowledge''.

In strict continuity with positivism, neo-posi-
tivism developed a program of radical “re-foun-
dation” of knowledge exclusively based on logic
and verification. Its aim was to construct scien-
tific laws and theories to describe and express
relationships among observable phenomena and
to elaborate a “unified language” for science as a
whole. Core notions of a neo-positivistic approach
to science were:

1) a division exists between the tangible reality,
referred to as “the given”, and its interpretations
and articulations made by humans;

2) the real world, “the given”, can be grasped
by empirical sciences;

3) the truth, ascertained by empirical scienc-
es, can be articulated through protocol sentences
(i.e., statements that depict direct experience or
perception) and observation reports;
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4) protocol sentences and observation reports
can be understood, described and conceptualized
by logical analysis, thereby bridging the division
between the world and words, “the given” and its
related concept, facts and theory'2.

The fundamental assumption on which the
whole philosophical conception of neo-positiv-
ism was built is the well-known “verification
principle”, for which a statement is meaningful if
it either states a logical tautology or is in princi-
ple capable of empirical verifiability. This implies
that any statement that cannot be verified by an
empiricist criterion is meaningless and that such
verification is a complete and definitive establish-
ment of truth. Metaphysics, ontology, as well as
ethics fail such criteria, thus they are cognitively
meaningless. In this way, neo-positivism cele-
brated a sort of divorce of science from ethics, of
the empirical dimension from the normative one,
or — by using a well-known philosophical lexicon
— of facts from values.

However, how can we ascertain the truth of the
verification principle? That is, how is it possible
to ascertain through empirical investigation the
truth of the proposition that expresses the prin-
ciple of verification? Since this cannot be done, it
must be admitted that such a proposition escapes
verification. The neo-positivists aimed to eradi-
cate metaphysics by employing a principle that,
within the boundaries of the canons they set forth,
paradoxically revealed itself to be metaphysical.
Such problem was not resolved, and the entire
program went away, being subsequently replaced
by Karl Popper’s falsificationism and by Thomas
Kuhn’s research paradigms.

Scientific hypotheses can never be proven;
they can only be falsified or rejected, and this
is a crucial challenge identified by Karl Popper
(1902-1994)". The scientist enhances the genera-
tion of knowledge by reinforcing hypotheses and
refuting opposing ones. If, following rigorous
testing, the hypothesis is not refuted, it remains
corroborated. Consequently, even though the sci-
entific method is the most effective approach to
comprehending the world, we must acknowledge
that scientific knowledge is never complete. It
will always be subject to revision and, ultimately,
susceptible to fallibility.

Popper, along with other philosophers like
Thomas Kuhn (1922-1996), also contended that
our observations are theory-laden, meaning ob-
servations cannot exist independently of the
theories within which they are made'. “Normal
science” occurs when the scientific community
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collectively adopts a “paradigm”, which is “the
entire constellation of beliefs, values, techniques,
and so on shared by the members of a given com-
munity”'*. A paradigm represents the shared con-
text, and within that context, the scientists will
operate on the issues at stake. Nonetheless, there
are instances when an established paradigm ex-
periences a crisis, leading to a “scientific revolu-
tion” that replaces an old paradigm with a new
one. With the rise of a new paradigm, the scien-
tific community has a new set of assumptions and
a new set of problems to be solved; Kuhn refers
to these revolutions as “changes of world view”
and suggests that “after a revolution, scientists are
responding to a different world™".

Subsequently, Pierre Duhem (1861-1916) and
Willard V. Quine (1908-2000) noted that any giv-
en body of evidence may support multiple theo-
ries, possibly in conflict with each other. As sci-
entific theories are deductively underdetermined
by data, scientists must rely on extra-empirical
criteria to determine the merits of a theory over
its empirically adequate rivals. Consequently,
“this “extra-empirical criteria” is subject to the
whims, preferences, biases, and social agenda
of the researching scientists, and not the rigor of
evidence-based adjudication’®. While the “theo-
ry-ladenness” objection challenged the stability
of observations themselves, the “underdetermi-
nation” thesis (also called Duhem-Quine thesis)
undermined the stability of evidential relations.

From the mid-twentieth century, the aforemen-
tioned fact/value dichotomy received further crit-
icism, losing its appeal. In this context, the “phil-
osophical hermeneutics” initiated by Edmund
Husserl (1859-1938) and Martin Heidegger (1889-
1976) and developed by Hans-Georg Gadamer
(1900-2002) played a fundamental role. Building
upon the previously mentioned perspectives, Ga-
damer asserted that understanding is never static
and conclusive, but always steeped in language,
and thus dynamic and fluctuating. “Prejudices”
serve as the fundamental basis for all forms of
knowledge, and therefore, understanding is al-
ways personal, human, and subjective.

In a similar manner, the German philosopher
Karl-Otto Apel (1922-2017) pointed out that moral
language analysis always requires criteria to dis-
tinguish moral language from any other form of
language. This helps to support the thesis that the
existence of merely descriptive propositions (such
as scientific propositions) is an illusion and that
it is impossible to separate the normative dimen-
sion from the descriptive one. Furthermore, Apel
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(1972) argued that the fundamental deficiencies
of positivism originate from a failure to consider
“the fact that all cognition of objects presupposes
understanding as a means of intersubjective com-
munication”. In other words, science becomes
incomprehensible as a human endeavor, if one
cannot understand the implicit and explicit con-
ventions and notions, or more generally, the com-
munication community or language game, which
it presupposes. Even tacit conventions about the
use of words, not to say explicit conventions about
definitions, theoretical frameworks, or statements
of facts in empirical science imply “an intersub-
jective consensus about situational meanings and
aims of practical life’s.

Finally, the American philosopher Hilary Put-
nam (1926-2016) recently traced the “collapse of
the fact/value dichotomy”. According to him, a
distinction should be recognized between state-
ments of fact and statements of value, particularly
those concerning ethical considerations, and such
distinction could be beneficial in specific con-
texts. Nevertheless, a strict dichotomy between
fact and value is philosophically indefensible be-
cause, on the one side, normative (e.g., ethical and
aesthetic) judgments necessarily have a factual
basis, and on the other side, scientific judgments
encompass normative elements. Consequently,
science cannot be considered “value-free”, since
“science itself presupposes values which are in
the same boat as ethical values with respect to ob-
jectivity”".

These and other reflections considerably re-
duced the significance of the fact/value dichot-

omy and exerted a decisive influence on the
methodological assumptions on which science
is presently conceived. This turns out to be clear
in the science of medicine too, since it has some
major value-laden core concepts such as health,
disease, and dysfunction'®. Moreover, the moral
core of medicine, i.c., to reduce pain, suffering,
and premature death, is reflected in its science(s).

According to the new viewpoint, the notion of a
universal standpoint for attaining “neutral knowl-
edge” is rejected, and all forms of understanding,
including scientific understanding, must be re-
garded as contextual, prescriptive, and influenced
by underlying theories.

On the Normativity of HTA

The VALIDATE project applied many of the
above-described insights to the field of HTA to
allow its practitioners to understand better how
facts that are being identified, selected, examined
and interpreted, are related to specific normative
commitments. The project is grounded on (i) tak-
ing Apel’s assertion as a point of departure and
(i1) seeking to provide a way to “do” ethical eval-
uation in full acknowledgment of Putnam’s corol-
lary claims.

In the current practice of HTA (Figure 1), value
judgments are, in fact, often considered external
to HTA or separate from it and are addressed by
experts (in ethics) after the assessment is finished.
An HTA usually starts by conducting an empirical
inquiry into a health technology’s safety, clinical

“FACTS”

Scientific
Evaluation

“VALUES”

Values

(e.g., preferences,
equity, fairness)

Figure 1. Conventional HTA decision process.
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Scientific Evaluation

Values (e.g., prefer-

ences, equity, fairness)

Data (Research)

Exchange

Exchange

(

-
w

A 4

v

Analysis
(Assessment)

Recommendation @
(Appraisal) °

Figure 2. VALIDATE: integrative HTA process (Oortwijn and Sampietro-Colom 2022). VALIDATE proposes an integrative
HTA approach, where the safety, clinical effectiveness, and cost-effectiveness of health technologies are thoroughly integrated
with their wider ethical, legal, cultural, social, environmental, and organizational implications and stakeholders are involved

in a more meaningful way during the entire HTA process.

effectiveness, and cost-effectiveness. This phase
involves, for a large part, the analysis of RCTs.
Subsequently, the question of whether any ethical
issues may be anticipated, given some set of eth-
ical commitments, such as beneficence, non-ma-
leficence, autonomy, and justice, is asked"”. In this
way, HTA would consist of a sort of value-neutral
retrieval, critical examination and synthesis of
evidence, to be followed by a deliberation on the
question of what value judgments can be derived
from the available evidence.

Such an approach assumes that scientific facts
(empirical inquiry of a technology’s safety, clin-
ical effectiveness, and cost-effectiveness) can be
meaningfully separated from values (normative
dimension). As such, the former would “work™ as
objective truth claims (they would tell something
about some part of reality according to a positiv-
istic approach to science), while the latter would
be subjective and would come into play only after
the facts have been collected.

As outlined above, to this day, a clear distinc-
tion between facts and values is philosophically
difficult, if not impossible, to maintain. VAL-
IDATE reaffirmed this notion and clarified that
ethical commitments always guide empirical
analysis, or at least they are implied in it. VAL-
IDATE also clarifies that value frameworks are
already operative at the stages when the questions
to be addressed are proposed and the facts that
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answer those questions are collected (Figure 2).
Ethical commitments are constitutive of HTA in
the sense that, without acknowledging their exis-
tence, the very practice of HTA is not fully intelli-
gible: practicing HTA means subscribing (usually
tacitly) to these commitments. Therefore, value
judgments permeate all levels of HTA20-2,

The use of cochlear implants for prelingually
deaf children is a well-known example in the field
of HTA and it can clarify this fundamental point.
A cochlear implant is a small and complex elec-
tronic device designed to offer a sense of sound to
individuals who are profoundly deaf or experienc-
ing severe hearing impairment. A lively debate
has arisen among advocates of cochlear implants
for prelingually deaf children and certain leaders
in the deaf activist community. On the one hand,
the latter consider the profoundly deaf as part of a
distinct culture (minority culture) from the main-
stream hearing society. Conversely, proponents
of cochlear implants maintain that deafness is a
disability, i.e., the failure to achieve an expected
level of function. How to evaluate safety, effec-
tiveness, and cost-effectiveness of cochlear im-
plants? On the matter, data from RCTs have no
real significance if they are not accompanied by
a debate around the normative assumptions relat-
ed to the health condition. It does not make sense
and it is useless to collect facts without indicating
which and whose problem they answer, and which
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problem definitions are (may be unintentionally
and implicitly) ignored.

Another example is bariatric surgery: when
assessing the effectiveness of this intervention it
may be highly important (to avoid a “Type 111 er-
ror”: answering the wrong question) to examine
the underlying assumption that reducing Body
Mass Index is the most important endpoint. Obe-
sity may be, in fact, framed as a problem that
primarily results from poor lifestyle choices, or
a problem that mainly results from an obesogen-
ic environment. In the first case, education of the
public is a logical solution. In the second case,
regulation of food and marketing industries would
be a more promising direction to take. Certainly,
obesity may also be framed as a genetic problem.
The point is that the choice of perspective is val-
ue-laden.

To be more precise, the aforementioned rela-
tionship between empirical dimension and nor-
mative dimension can be fruitfully explained —
according to the VALIDATE project — in terms of
plausibility, relevance, and amenability.

Plausibility refers to the fact that, during an
HTA process, only those consequences of adopt-
ing a health technology are studied and are be-
lieved to be plausible. For instance, when some-
one is faced with the task of assessing a drug,
there are some things that strike as potentially
plausible (e.g., the patient will take the medica-
tion), while others as potentially implausible (e.g.,
the patient will throw the medication in the gar-
bage at all times). In this sense, plausibility is a
function of knowledge and understanding of the
technology and the sort of impact(s) it may have.
In short, plausibility refers to the question: what
sort of effects are likely to occur, in view of our
knowledge and understanding of the technology,
and therefore which facts need to be considered?

Relevance is a function of norms and values.
The commitment to norms such as the promotion
of a certain conception of justice, or relieving suf-
fering, or avoiding doing harm, or respecting au-
tonomy determine the sort of data (outcomes) that
become of interest. This means that not all data
are relevant, or otherwise, that data of interest
are influenced by normative commitments (from
which perspective and why they have been select-
ed). For example, if we need to know the long-
term health benefit of a cancer drug to take a de-
cision, data extrapolated from RCTs are useless,
since they only show the health outcome over a
limited time, and in a controlled setting.

Finally, amenability refers to the fact that it

is possible to investigate those consequences of
adopting a health technology through method-
ologically and epistemologically sound mode of
empirical inquiry. For instance, if there is no way
of determining how many patients will throw the
medication in the garbage, no assessment of this
will be possible. In this sense, amenability to sci-
entific inquiry is a function of methodological and
epistemological standards, and refers to the ques-
tion: is this research feasible?

In conclusion, VALIDATE clearly affirmed
that HTA always involves a close entanglement
of facts and values, even though the latter may
remain implicit or tacit. HTA is not a matter of
collecting facts about a certain health technolo-
gy, but rather “a matter of collecting facts that are
considered plausibly associated with the use of
the technology, relevant, and amenable to accept-
ed methods of scientific inquiry”?*. There can be
no universal standpoint from which health tech-
nologies can be “evaluated”, and all information
must be considered as contextual, prescriptive,
and value-laden. Therefore, understanding the
different values and views becomes fundamental
when determining which types of data should be
used or which type of considerations should be
done to address policy relevant questions. How
to do this work is a different task. VALIDATE
proposes to make use of the “reconstructing in-
terpretive frames” method. This allows to (i) un-
derstand how different “pre-judgements” at the
core of these frames generate different problem
definitions, as well as to a focus on different facts
and causal relations; and (ii) critically scrutinize
different frames and hence appreciate how differ-
ent assessments relate to each other®.

Discussion

The accounts of scientific knowledge as “situ-
ated knowledges” offered by Philosophy of Sci-
ence and the VALIDATE project reveal that “evi-
dence is not so evident”, in the sense that no kind
of scientific evidence can be deemed to be self-ap-
parent or neutral. Rather, it acquires relevance de-
pending on the agreed questions to be addressed
and the values at stake, and, therefore, it should be
always placed in framework of meaning.

Similar considerations can help to better clari-
fy the role of RCTs and, more generally, the whole
“fabric” of evidence.

Firstly, RCTs are not theory-free, and RCTs
findings are not automatically simply generaliz-
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able, or automatically usable outside of the con-
text in which they are obtained (poor external va-
lidity and generalizability). They do not reveal the
“truth” about the world, but the truth in the trial
sample only and within the conditions of the trial,
that is, of an ideal or at least controlled world.

Secondly, the type of scientific evidence and
the methodologies needed to analyze that evi-
dence will depend on the research question being
asked. The specific question at stake and the kind
of background assumptions that can be accept-
ably employed will determine the most suitable
methods to be used and in which combinations.
Under this perspective, RCTs have no special sta-
tus, and “RCT or no RCT” is not the same as “ev-
idence or no evidence”, or worse “truth or non-
truth”. The EBM itself recognizes that the best
core of evidence for different questions cannot be
reached at all times through RCTs. RCTs are not
the gold standard in all situations; rather, they are
the best experimental design available in some
circumstances and with reference to a certain
type of questions. In other words, the challenge is
to find manners to identify and avoid unwarrant-
ed cognitive, affective, and normative biases in
assessing evidence in order to be able to support
well-supported decisions on health technologies.
RCTs are part of the solution of this common en-
terprise or could be part of the problem if they are
not correctly used or interpreted.

Thirdly, affirming that RCTs are the best ex-
perimental design in some circumstances does not
exclude that further and also better designs could
be developed for the same circumstances. Prior
to the COVID-19 pandemic, the practice of clin-
ical research had seen minimal revisions, having
remained relatively unchanged for at least three
decades. Somebody defined this phase as “stagna-
tion of RCTs”%. Due to a number of factors, such
as the changing nature of health technologies
(heterogenous mix of chemicals, biologicals, dig-
ital, cell and gene therapies), a different approach
to medicine (more patient-centered), advances of-
fered by technology (like machine learning, Al,
or digital platforms), and well-known limitations
(most of which have been exacerbated by the pan-
demic), in recent times substantial progress has
been made in the design, conduct and implemen-
tation of “master” protocols, which is leading to
many changes in the practice. Umbrella study,
basket study, platform study and master observa-
tional trial (MOT) are examples of this import-
ant transformation?. Furthermore, there are dis-
tinguished voices and scientific approaches that
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demonstrate that other alternatives could produce
robust evidence to support decisions under cer-
tain conditions and can demonstrate even causal-
jty24-2e,

Fourthly, there is no dichotomy between RCTs
findings and other types of evidence. In recent
times, a number of issues have been raised about
the increasing incorporation of non-randomized
studies?™* and Real-World Data (RWD)?*%-%2,

In the light of the considerations stated above,
it becomes clear that the future is not about RCTs
vs. RWE but RCTs and RWE, with a more proper
understanding of how they inform each other®. If
one recognizes the role of the whole “fabric” of
evidence and the normativity which accompanies
any kind of empirical research, then that incorpo-
ration will not be seen as source of concern but,
rather, as a resource. The key lies in acknowl-
edging that RWD can serve various purpos-
es: for instance, RWD can be utilized to help to
complement information when extrapolating the
long-term survival curve beyond the trial period
for economic evaluation. Additionally, RWD can
help to provide information about the compara-
tors, such as the choice of relevant comparators
reflecting clinical practice and treatment effects.
Moreover, RWD can be employed to increase in-
formation on the generalization of evidence which
is hardly captured in RCTs*. All of this is based
on the varying values involved and the research
questions that need to be addressed.

The challenge in the future should focus on how
to integrate the different pieces of information.
For example, National Institute for Health and
Care Excellence (NICE) is now working hard to
enhance the methods for embracing all available
evidence to appraise innovative health technolo-
gies**. In February 2020, it announced a statement
of intent that a broader range of data would be
utilized to address evidence gaps, including elec-
tronic health record data and RWD from registries
and clinical audits. To support this, NICE devel-
oped a Real-World Evidence (RWE) framework,
which was published in June 2022, accompanied
by a launch webinar®. The lifecycle approach to
HTA3- is another interesting example of how
similar integration can begin to be realized.

Conclusions
Normativity is a key element of any kind of

scientific enterprise. Scientific evidence-produc-
tion is value-laden. This is particularly true in the
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production of medical evidence, considering that
medicine is a moral undertaking. Thus, disclos-
ing the normative dimensions which accompanies
any kind of empirical research can help to recog-
nize the role of evidence. RCTs have no special
status and no form of evidence is self-apparent.
The research questions themselves define the best
research design possible.

This observation can reinforce the idea that
HTA is not a mechanical activity. It could be con-
sidered an art rather than a geometry, where the
mosaicists (HTA researchers) paint their picture
(evaluation) of a health technology by putting to-
gether the different pieces (information) with ef-
fects of light and shade**-*.
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