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Abstract

The activities on occasion of the 100* anniversary of the BAUHAUS Dessau reminded us
of interesting parallels in challenges to architects and designers of buildings and designers
of clinical studies. The designers of buildings knew the solutions to these challenges more
than 50 years before the designers of clinical studies recognized the challenges of clinical
trials. This knowledge advantage at BAUHAUS Dessau and hochschule fiir gestaltung ulm
Ulm (founded eight years after world war II as contribution to dealing with the past) can
contribute to solve existing scientific and societal challenges in healthcare: the assessment
of REAL-WORLD EFFECTIVENESS (RWE). Valid data on RWE will reduce healthcare overuse
and overtreatment and provide a new quality of evidence to clinical guidelines, and court
decisions in contrast to experimental efficacy data that can confirm a proof of principle but
not strategies for solving real world challenges. Our examples call for artificial intelligence
to identify necessary knowledge, locate existing knowledge, and link both.

“Problems cannot be solved with the same mind-set that created them” Albert
Einstein *1879 Ulm/Germany

Introduction

One hundred years ago, the BAUHAUS school for architecture and design was founded
in Dessau, Germany, based on five features: Form Follows Function, True Materials,
Minimalist Style, Gesamtkunstwerk (synthesis of different art forms), and Uniting Art and
Technology [1]. Two additional and important aspects were added by Gropius and many
other BAUHAUS architects. Gropius wanted to connect arts not only with industry and
technology, but also with science. A larger group of BAUHAUS architects developed the first
industrialized residential buildings to house less-privileged community members. These
seven aspects, five related to design, one to science, and another to social affairs, represent
the concept of BAUHAUS in Dessau (founded in 1919) and of hochschule fiir gestaltung
(hfg) ulm (founded in 1953).

The essential aspects of the philosophy of the hochschule fiir gestaltung (hfg) ulm were
summarized by Meister & Meister-Caliber in their comprehensive hfg documentation [2].
The hfg buildings express an approach and a program culminating in a manifesto. Max Bill
was a Swiss architect, co-founder and first rector of the hfg ulm introduced the ‘dynamic
relationship between function and form’ [3]. Bill had decided not to create spectacular
buildings, but to construct cost-efficient buildings without unnecessary expenditure. This
moral principle inevitably leads to an ‘aesthetic of the useful’ [2]. This simple and clear-
structured architectural philosophy has influenced our concept of clinical economics.

Only a few years after the BAUHAUS concept was introduced, the details of designing a
clinical trial were described by Sir Archie Cochrane and Sir Austin Bradford Hill [4]. These
pioneers of evidence-based medicine posed three elementary questions that should be
answered before a new intervention can be implemented in everyday clinical practice: Can
it work? Does it work? Is it worth it?

The strategy and tools for providing the answer to the first question soon became
available. Sir Ronald A. Fisher and Sir Austin Bradford Hill established the principle of a
Randomized Controlled Trial (RCT) that can answer the first question ‘Can it work’. The
answer to the first question confirms the ‘proof of a principle’ (efficacy), which reflects the
result of a ‘laboratory experiment’. However, an RCT can never answer the second question,
‘Does it work’. A laboratory experiment describes the effects under Experimental Study
Conditions (ESC) that significantly differ from Real World Conditions (RWC). The effect
under RWC is called effectiveness’ or, for reasons of clarity, ‘Real World Effectiveness
(RWE)’. The RWE confirms effects - in contrast to the proof of principle - that are generated
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in day-to-day clinical practice under everyday RWC. The key message
of our contribution is that the RWE can neither be detected under
the same conditions, nor with the same tools as effects that are
generated under ESC. The third Cochrane-Hill question, ‘Is it worth
it?, is equally important. The answer to this question, the description
of the perceived value, cannot yet be provided by a machine. The
perception of a value is subjective and reflects the attitude, skills, and
knowledge of the individual person who is asked to describe the value
of something. Michael Drummond (Centre for Health Economics,
University of York/UK) and his international colleagues offer several
approaches to describe the subjective value of healthcare from
individual patient (e.g. discomfort, inconvenience, fear, duration)
or societal (e.g. cost vs. benefit) perspectives [5,6]. Our proposed
strategy to operationalize the Cochrane-Hill concept is summarized
in Table 1.

The three aims of our paper are first to demonstrate that both
the designers of buildings and of clinical trials have to solve similar
challenges, both strive for new solutions and improvements, but start
each with different objectives and generate each diverse solutions,
the architects in buildings and the clinical researchers in studies.
Second, we also demonstrate that the solutions of the BAUHAUS
designers were available 90 years, and of the hfg designers 50 years
before the clinical researchers identified the important challenges
of clinical studies. Third, we suggest the designers of clinical studies
can learn from the experience and the lessons of the designers of
buildings how to avoid mistakes. Here are the recommendations.

“Form follows function”

The American architect Louis Sullivan introduced the term and
concept ‘Form Follows Function’ in 1896 [6]. This original version of
the concept means function clearly comes first, and the form can only
follow once the function has been identified. Neither the form nor
the function of an action or product can be selected without knowing
its objective. The appropriate sequence in designing a building or a
clinical trial is: first, define the objective; second, select the function of
the objective: and third, choose the form of the objective. The results
will be completely different when the objective is to build the most
artistic building or the most practical building. Some compromises
in functions are probably unavoidable when designing an aesthetic
building. These functional compromises are unacceptable when the
primary objective is the function of the building.

Most clinicians are convinced that the Randomized Controlled
Trail (RCT) completed under Experimental Study Conditions (ESC)
is the most credible method for evaluating the benefit of a medical
intervention. RCTs are a particular form of clinical research that can
fulfill a highly specific function, i.e. to confirm the proof of principle.
Itis impossible to use an RCT to predict the probability of a successful
treatment under Real World Conditions (RWC) because an RCT must
be performed under strictly-controlled experimental conditions that
differ in many ways from the ‘natural chaos’ of everyday patient care
under RWC. Examples are described in Supplement I.

It is difficult for a non-clinician to understand the subjective
feelings associated with the perceived ‘natural chaos of RWC.
Under RWC the clinician has to consider all the individual patient’s
existing risk factors before selecting the best possible treatment.
This selection will be influenced by the results of the medical history,
clinical examination, laboratory tests, and imaging technologies.
Investigators who are usually not aware of this important
investigative pre-treatment phase of medical management perceive
the resulting heterogeneity of patient characteristics and the large
choice of interventions as ‘natural chaos’, which must and can be
resolved by combining the intended treatment endpoints with
the individual patient risks that are related to each of the selected
endpoints [7-9]. Potential confusion about the application of the
appropriate type of clinical study can be avoided when the first
decision in designing a new trial addresses the purpose (function)
of the study and the second decision addresses the design
(form) of a trial. ‘Form Follows Function’ is a helpful memory aid.
In summary, the first step in designing a clinical trial is a description
of the function. The function of a building corresponds to the general
hypothesis of a clinical trial, i.e. the assessment of either efficacy
or effectiveness or value of an intervention. All other variables of
a clinical trial depend on the general hypothesis. These dependent
variables describe a] the detailed study objectives, such as
demonstration of superiority, equivalence, or non-inferiority related
to specified endpoints; b] the details of the statistical tests that have
to be (but are not always) concordant with the study objectives, such
as a one- or two-sided test, and the estimation of the type I and type
II errors; and, finally c] the translation of the detailed results into
plain language [10]. More recently, one additional step was added:
our solution to answer a scientific question cannot be presented to
a machine in plain language. It has to be translated in mathematical
equations. Otherwise the computer will not understand what to do.
The help of the computer is needed for two reasons: the growing data
volume and the growing complexity of the solutions.

Attitude “true materials”

According to Bauhaus and hfg designers, the elements (materials)
used for construction are integral to the purpose and function of the
building. If we strictly apply this requirement to the design of clinical
trials, we must demand that the real nature of the constructed objects
be preserved. We consider the real nature of clinical trials is either
explanatory or pragmatic, but nothing in between. Our conviction
is justified by the difference between efficacy and effectiveness. We
may complete an explanatory (experimental) trial to describe the
efficacy of an intervention or complete a pragmatic (descriptive)
trial to describe the effectiveness of an intervention. The postulated
continuum between an explanatory and a pragmatic trial is only a
continuum of forms, but not of functions [11-15]. When clinical
studies are designed, a continuum of functions is rarely considered,
and a continuum of forms can be an artefact produced by mixing
elements of an explanatory study (e.g. randomization or the definition
of exclusion criteria) with elements of a pragmatic trial (e.g. the
description of Real-World Effectiveness, RWE). A pragmatic study
should not have exclusion criteria because all patients who meet the

Question Answer Condition Perspective Type of Study Tool

Proof of principle Ideal Study Explanatory or

Can it work? o' PI€ | conditions Clinical Research XP Y Randomized control Trial [RCT]
or Efficacy (1SC) interventional

. Real world . Pragmatic or - -

Does it work? . Real World Health Service Research . Pragmatic Controlled Trial [PCT]

Effectiveness " observational
Conditions C lete E .
Is it worth it? | Subjective Value | (RWC) Economic Research Ar(l);lﬁ;ii e Reonomic | ¢ st Effectiveness Analysis [CEA]

Table 1: Sir Archie Cochrane and Sir Austin Bradford Hill asked the three basic questions. Can it work? Does it work? Is it worth it?. We suggest
the answers. Proof of Principle, i.e. the Efficacy, the Real- World Effectiveness, and the Subjective Value.

The answers can be assessed either under Ideal Study Conditions or under Real World Conditions from the perspectives of Clinical Research, Health
Services Research or Economic Research. The three different answers provided under different conditions and from different perspectives require
three different types of studies and three different types of tools for assessment of either efficacy or effectiveness or value.
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inclusion criteria - regardless of co-treatments or co-morbidities -
are members of a study that aims to describe Real World Conditions
(RWC).

RCTs usually have a sampling bias that is caused by the
undisclosed reasons for selecting some potential participants and
excluding others. Such data were recently demonstrated in surgical
studies. The most frequent reasons were preference for one form
of treatment, dislike of the random allocation, and the potentially
increased demand of patients for technical support [16].

The conclusion is to use ‘true materials’ for construction of both
buildings and clinical trials. Examples of true materials in clinical
trials are the RCTs or PCTs that assess either the dimension of
efficacy or effectiveness. The literature includes several variations of
RCTs, such as the Minimization trial, the Crossover study, the N-of-
one-study, the Factorial Design, the Cluster Randomized Study, the
Adaptive Design, the Platform study, and the ‘so-called’ Pragmatic
trial [17]. It is neither clear whether these variations in RCTs evaluate
exactly the same or different effects that are assessed by traditional
RCTs nor whether any of these RCT variants can assess the RWE [18].

Traditional RCTs can provide high-level evidence, but only under
the condition that all five forms of bias are excluded: the sampling bias
[19], the selection, performance, attrition, and detection bias [20].
Supplement I shows some additional forms of ‘tacit bias’ that exist
in almost all RCTs, but are usually not considered when discussing
RCT results.

“Minimalist style”

The minimalist style of Bauhaus art, architecture, and design
reflected these ideas of functionality and true materials. Influenced
by movements, such as Modernism and DeStijl (a Dutch group
of painters and architects), Bauhaus artists favored linear and
geometrical forms, avoiding floral or curvilinear shapes. Only line,
shape, and colors mattered; anything else was unnecessary and could
be reduced or eliminated.

The consistent application of this “minimalist attitude” can
influence the design of clinical trials because the introduction of
any criterion into a study design that is not absolutely necessary for
the function will influence the study outcome. Adding other criteria
to a study design requires consideration of the intended and the
unintended consequences. Again, remember Form Follows Function.

“Gesamtkunstwerk”

Walter Gropius, the founder of Bauhaus, was the first to
apply the notion of a ‘Gesamtkunstwerk, which combines
multiple art forms, such as fine and decorative arts unified
through architecture. According to the Bauhaus philosophy,
a building was not an empty carcass, but just one part of the
design, and everything inside added to the overall concept.
This concept is not restricted to architecture and buildings; it also
expresses a general principle. The terminology demonstrates the
significance of this rule for clinical trials. When inconsistencies
exist in the terminology that is used to describe the form and/or the
function of a clinical trial, the result will cause more confusion than
clarity [21].

“Uniting art and technology” in medical oncology
practice

In 1923, Bauhaus organized an exhibition called Art &
Technology: A New Unity’ that shifted the Bauhaus ideology by
introducing a new emphasis on technology. Bauhaus workshops
were used as laboratories in which prototypes of products suitable
for mass production and typical for their time were carefully
developed and improved. The artists embraced the new possibilities
of modern technologies. Bauhaus was a revolutionary movement,
changing art, design, and architecture forever. Important Bauhaus
objects can be still found on the market today, whether you are

looking for the famous Wassily chair by Marcel Breuer, the Barcelona
chair by Ludwig Mies van der Rohe, or Josef Hartwig’s iconic Chess
Piece. Bauhaus objects, as important pieces of art history, still look
surprisingly contemporary today.

Our private Institute of Clinical Economics (ICE) e.V. in Ulm
became fascinated by the BAUHAUS ideology when one of us (FP) felt
the need to escape from the “autistic undisciplined way of thinking
in medicine [22]”. After 25 years in general medicine and medical
oncology practice, he joined the group of Horst Kéchele, chair of
psychotherapy and psychosomatic medicine at University of Ulm
[1997-2009]. This cooperation resulted in five common publications
that could only have been written from the outside perspective of
somatic medicine [“English titles of German publications”]: “The
frontand back sides of Evidence-based Medicine [EbM]” [23,24], “The
crucial question [Gretchen-question] in medicine” [25], “Placebo
surgery at the intersection between the German ‘Evidenz’ and the
English ‘evidence’ terms” [25], “Medical progress and the economy of
care” [26], and “Learning EbM from medical students” [27].

Kéchele’s department was located in the buildings of the
hochschule fiir gestaltung (hfg ulm) next to Hans (Nick)Roericht's
team of product designers. Roericht was teaching, practicing,
and developing the hfg philosophy. Roericht and Kichele were
the networkers in Ulm who brought together design, product
development, and medicine.

“Bridging art & technology with science”

100 years ago, the BAUHAUS principles of art & technology were
already well known. Connecting BAUHAUS principles with scientific
principles was a visionary idea because the principles of health
science were far less developed than the BAUHAUS principles at that
time. From our perspective 100 years later, we conclude that these
two important societal developments, the BAUHAUS concept and the
three Cochrane-Hill questions (Can it work? Does it work? s it worth
it?Jwere emerged at about the same time but obviously completely
independent from each other. The designers and architects asked
detailed questions related to both function and form of a building and
to the relations between form and function. The designers of clinical
trials attended to neither the three Cochrane-Hill questions nor to the
seven BAUHAUS principles. Their attention was focused on the new
type of allocation principle i.e. the randomization. Randomization
was the dominant principle in clinical research for almost 80 years.
The attempts to discuss pros and cons of the randomisation rarely
got traction as the RCT gained status as the Gold Standard of clinical
trials. Other research design issues got little attention. The slogan
‘Form Follows Function’ may have been well-known but was not
really integrated in our thinking. Today we understand that this
neglect is a result of our failure to resolve two open questions in
healthcare research.

» First, we should recognize that efficacy and effectivenes have
different functions and different forms and should be assessed
under different conditions.

* Second, we should understand that the assessment of RWE under
RWC requires a new set of tools.

Over the last 50 years, the most widely-accepted evaluation of
clinical trials was the pyramid of levels of evidence. If one accepts that
progress will be possible even after the period of explanatory trials
with the RCT as a standerd model, the next period may be a period of
explanatory and pragmatic trials with the Pragmatic Controlled Trial
(PCT) as an additional standard model [7-9].

“Bauhaus benefits all social classes”

The discussions in Dessau and Ulm showed it is almost impossible
to simultaneously satisfy both the demands of populations with
different levels of income within the same project. The best possible
solution would be to develop a functioning private-public partnership.
Each partner would be responsible for solving a specific problem. The
word ‘partnership’ means that the separately-developed solutions
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would be coordinated before being implemented. Some of the
designers of clinical trials would discuss the standards for assessment
of efficacy and another team, the standards of effectiveness, which is
more interesting and challenging.

Lessons clinical researchers can learn from BAUHAUS
designers and architects

The basic message of the BAUHAUS and hfg is Form Follows
Function. This message is also important for the understanding
and assessment of scientific evidence in healthcare. Different
types of information and different tools (RCTs, PCTs, and
CEAs) are necessary to understand, define, and assess the
three outcome dimensions, efficacy, effectiveness, and value.
Although the assessment of all three dimensions is essential for the
inclusion of new interventions into standard day-to-day care in all
healthcare systems, we consider the assessment of effectiveness of
RWE more important than the assessment of efficacy (the proof of
principle). This is justified by the clear definitions of both functional
(objective) and formal (design) differences between efficacy and
effectiveness. Efficacy is assessed for the experimental generation of
new knowledge. Effectiveness is assessed for the non-experimental
description of the successful application of the new experimental
knowledge under RWC, i.e. under standard everyday healthcare
conditions.

Our group of scientists expects that the objectivity, reliability,
and validity of results of experimental RCTs and of descriptive PCTs
will be comparable. Practitioners’ decisions are influenced not only
by formal scientific evidence, i.e. efficacy data, but also by informal
personal experience, i.e. effectiveness data from the observation
and perception under RWC in any doctor-patient encounter. In the
future, the practitioner will be able to distinguish experimental data
that describe the efficacy, i.e. confirm the proof of a principle, from
pragmatic data hat describe the effectiveness, i.e. confirm the RWE.

According to loannidis, the probability of false research findings
is high [28]. The same is probably true for the available description
of RWE. Both experimental and observational methods have
advantages and limitations, but not the same ones. The hierarchical
model of levels and grades of evidence has to be reconsidered. The
revised model should describe the objectivity, reliability, and validity
of outcomes that influence clinical guidelines and court decisions.
Functional instead of formal criteria should define the validity of
outcomes. The functional validity of efficacy cannot be confirmed
by absence of bias because ‘Absence of evidence is not evidence
of absence’ [29]. The functional validity of efficacy can only be
contradicted by demonstrating biased conclusions. The functional
validity of effectiveness can be confirmed by demonstrating the
expected effects of the investigated intervention under RWC.

In addition to this rule for selecting the purpose and designing the
form of clinical trials, it is necessary to select the appropriate language
and terminology to communicate the rule to computers. There is
nothing mystical about this language and terminology (artificial
intelligence). If a concept can be expressed as a mathematical
formula, there is a way to ‘teach’ the machine to understand the idea
[30]. The problem is not artificial intelligence, we are the problem.

Pythagoras’ simple equation [a? + b? = c?] exemplifies the
essential requirements for communicating a rule. First, the validity of
this equation has been accepted for more than 2500 years, in contrast
to the mathematical equation that describes the functions of clinical
trials. Second, using this equation we can clearly explain which types
of information and which data have to be typed into the computer
to obtain a precise answer. The problem of “big data analysis” is not
only related to the management of large volumes of data; it is mainly
related to the step-by-step actions that tell the computer what to do.
Before discussing mathematical equations, we must agree on
strategic concepts that have to be translated into a mathematical
equation. Our published concept for assessment of the three-
dimensional assessment of efficacy, effectiveness, and value is shown

in Table L. The three Cochrane-Hill questions as well as the BAUHAUS
&hfg concepts served as bases for the construction of this table. A
pilot test in a German journal indicated a high acceptance rate of this
table [31].

Our journey from the first challenging idea to publication
of the solution lasted almost 25 years and is the result of many
contributions most of them not from mindsets in medicine.
One of the most influential ideas came from the co-operation
with the designers of the hfg ulm and the attention of the media
payed to the 100th anniversary of the BAUHAUS at Dessau.
We learned that the design of a clinical trial should be like the
design of a building: Form should follow function” i.e. the objective
of the trial should be defined first before the form i.e. the design of
the trial is discussed. We now challenge our own tacit acceptance
of the randomization as optimal design tool for both efficacy and
effectiveness. According to the recommendations of BAUHAUS and hfg
we now believe that the function of different trials must be addressed
before choosing their forms. The remaining six recommendations
such as True Materials, Minimalist Style, Gesamtkunstwerk (synthesis
of different art forms), Uniting Art and Technology, Connection of Art
and Technology, and the Provision of Solutions for the Less Privileged
are equally important and may need to be elaborated in more detail.

The meeting of the two ‘unrelated’ disciplines, architecture and
clinical trials, happened by chance. To increase the likelihood of such
meetings Ernst Poppel created the concept of SYNTOPY [31], a hybrid
of the two ancient Greek words ‘syn’ (together) and ‘topos’ (any type
of place). SYNTOPY describes a place where communicative people
can come together. The function of SYNTOPY is the communication
of knowledge and generation of new ideas and concepts. Artificial
Intelligence is a new version of SYNTOPY as it combines both its
function and form: it will be able to identify the knowledge needed at
a certain place, will identify the topos where the needed knowledge
is already available and link both hopefully in a cottage but not only
in a cloud.
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Supplement I: Tacit Bias (TB) in Clinical Trials
Definition of ‘Tacit Bias (TB)"

Tacit Bias is a form of bias that is usually not considered by the researcher. The sampling bias is a good example. Sampling bias is described
in pragmatic trials [19] and means that patients with particular characteristics are systematically excluded from pragmatic quality trials.
Unfortunately, this is only half of the truth. The sampling bias has to be considered in all trials, pragmatic and explanatory unless it is explicitly
stated that all patients who met the inclusion criteria were indeed included in the trial.In other words, exclusion criteria must not be applied
when the aim of a study is the description of the Real World Effectiveness [7,8,31].

As we were trained in the last 30 years to define both inclusion and exclusion criteria when designing a high-quality trial, we developed the
‘high quality study reflex’: instead of thinking about the function of our designed study we are concerned only about its form. The consequences
of disregarded BAUHAUS & hfg message #1 ‘FORM FOLLOWS FUNCTION’ were

¢ The huge volume of controversial literature on the significance of the results of RCTs.
¢ The lack of clear functional and formal distinctions of efficacy and effectiveness

« The likely consequence of the absent distinction of ‘eff and eff’, i.e. the unexpected low rate (15%) of concordant recommendations in
international guidelines (submitted for publication in an international journal since August 2018). The editors of clinical guidelines mix
up unknowingly efficacy with effectiveness. Formal Efficacy is obtained from the RCT results described in the scientific literature. Informal
Effectiveness is obtained from observation of patients under RWC where often a huge gap is observed between the results that were
described in RCTs and the observations made when treating patients, i.e. the efficacy-effectiveness-gap [21].

The Justification of Tacit Sampling Bias (TSB)

Most colleagues design their studies due to ‘reflective scientific behavior. They were told the RCT provides the highest level of evidence.
RCTs need the definition of inclusion and exclusion criteria and therefore almost all researchers apply inclusion and exclusion criteria for
designing high quality clinical trials. Such reflex behavior also known as ‘autistic undisciplined way of thinking’ [22] can be explained and
shows reproducible consequences, and may, therefore, justify the name “TSB”:

+ Sample size. The sample of patients included in an RCT has to be large enough to guarantee a fairly similar distribution of all known
and unknown factors that can influence the outcome of an RCT. Many authors of small RCTs seem to ignore this essential condition.The
“Table number 1” in most clinical studies describe the distribution of patient characteristics within the investigated groups but the number
of individuals in most of these groups are too small to detect significant differences in the risk profiles of the compared patient groups. In
other words, the information provided in “Table 1” often lacks validity (it cannot confirm what it pretends to confirm).

« Exclusion criteria.The more exclusion criteria contributed to the selection of a highly homogeneous study population the higher will be
the chance to get a fairly equal distribution of confounders to all study groups. On the other hand, the results of studies that include only a
highly selected group of patients are applicable only to patients who are comparable to this highly selected group i.e. the external validity
of the results on highly selected study groups is always low.

+ Strong preferences of doctors and patients. In an experimental (synonym: explanatory) study such as an RCT the allocation of patients to
a particular intervention is always made by the investigator usually by random allocation [33-35]. This allocation should (theoretically!)
be influenced neither by the patient nor doctor. The RWCs demonstrate that both (2): patients and doctors will always influence the
result of an RCT by their existing expectations or preferences that can be strong or weak.

« Strong expectations / preferences cause a sampling bias not only in observational studies (1) but also in RCTs (2):patients will not get
offered the participation in a particular RCT if the doctor has a strong expectation i.e. preference for one of the investigated treatment
options. Patients with a strong preference for one of the treatment options in an RCT definitely want to get the individually preferred
treatment and will resist random allocation. This means doctors and patients with strong preferences for one of the investigated options
in an RCT cause a biased selection of patients.

*  Weak preferences do not cause a selection bias but influence the result of RCTs and are discussed below.
The Justification of Tacit Performance Bias

Most patients who are invited to participate in an RCT will participate despite of an existing weak preference, i.e. preference for either one
or none of the investigated treatment option. We show here that weak patient preferences will cause different types of bias than strong patient
bias in a not-blinded RCT. Patients with strong preferences decline the participation and contribute to a sampling bias.

Patientswith weak preferences will receive their preferred or not preferred treatment. If they receive the preferred treatment, they will
show a more favorable response than patients who will not receive their preferred treatment [36-38]. Langer, Crum, Leibowitz and others
confirmed the hypothesis that the effect of the pre-existing or induced expectations on the outcome is one of two necessary conditions that
cause a placebo effect [39-41]. The second condition for causing a placebo effect is the congruence of the provided information with the
expected information [42,43]. Some small studies report that monetary incentives influence biologic outcomes, the effects of blinded studies
are weaker than the effects of unblinded or not so blinded studies [17]and the effects of active treatment are stronger than the effects of
placebo and these are stronger than the effects of no treatment’ [7, 37]. According to the tree-dimensional assessment of healthcare outcomes
it can be concluded that the results of these experiments can answer the first of the Cochrane-Hill questions i.e. the proof of principle of the
placebo effect. The currently existing controversy is a terminology problem.

Interpretation and Evaluation of Tacit Bias

According to the existing evidence it is likely that the placebo effects are the result of communicative signals that match the expectation of
the receiver i.e. the patient. Some important conclusions may be derived:

e If this causal relationship between information, expectation and clinical effect can be confirmed a new understanding of the effects
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mediated under RWC will emerge.

*  We will understand that psychologic effects are part of any doctor-patient-encounter under both RWCs and ESCs. Under ESCs these effects
are not wanted and can (partially) be controlled.

» Helpful effects of healthcare may be triggered by a physical, bio-molecular, psychological, social or unexplained processes. Considering the
endpoints of care, it is challenging to quantify the single contributions of these components to the overall effect of healthcare. It may also
be difficult to assess the value to patients of each of these possible healthcare contributions and hard to justify the reimbursement of costs
for one but not for another contribution.

* Placebo effects are considered unwanted confounders under ESC. Under RWC it is unlikely that placebo effects are considered unwanted
effects. Most patients may prefer placebo effects instead of pharmacologic effects if both induce comparable effects on the relief of pain.
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