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Abstract

In mathematics, the debate over whether its principles are invented or discovered remains
unresolved, yet the distinction has profound implications for disciplines relying on measurement
and quantification. This brief note extends this discussion to fundamental measurement and its
absence in health technology assessment (HTA), particularly in the context of claims for therapy
response. Fundamental measurement is grounded in discovered principles, such as
unidimensionality, interval scaling, and invariance, which ensure the validity, consistency, and
scientific rigor of metrics. These principles are not arbitrary; they reflect intrinsic mathematical
truths essential for meaningful measurement.

In contrast, many metrics used in HTA, including claims for therapy response, are invented without
adhering to these principles. Composite and multiattribute scales, for instance, conflate disparate
dimensions into a single score, violating the requirement for unidimensionality. Techniques like
preference-based utility elicitation introduce further inconsistencies, relying on subjective and
context-dependent assumptions that lack the interval properties necessary for valid arithmetic
operations. This failure undermines the scientific basis of these claims, rendering them not merely
inadequate but fundamentally false.

The distinction between discovery, invention, and falsity is critical for evaluating the legitimacy of
HTA’s methodologies. By failing to engage with the principles of fundamental measurement, HTA
perpetuates a pseudoscientific belief system that cannot support meaningful or evaluable claims.
This note argues for the necessity of adhering to discovered principles in measurement, rejecting
the flawed constructs and assumptions that currently dominate HTA, and advancing toward a
scientifically credible framework for health outcomes assessment.

INTRODUCTION

Perhaps the most evident hallmark of the current belief system in health technology assessment
(HTA) is the absence of any meaningful engagement with the standards of normal science,
particularly the principles of fundamental measurement. This neglect undermines the credibility
of HTA, rendering its practices more aligned with pseudoscience than with rigorous scientific
inquiry. Central to this problem is the reliance on methods and constructs that fail to meet the
requirements for valid measurement and falsifiable claims. The focus on multiattribute
instruments, the Quality-Adjusted Life Year (QALY), and assumption-driven decision model
simulations exemplifies a system that operates without adherence to the foundational principles
necessary for scientific legitimacy 2.
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At the core of HTA’s belief system is a tendency to prioritize practicality over measurement rigor.
Multiattribute instruments, for instance, attempt to condense disparate aspects of health into
composite scores, often derived from subjective preferences. These instruments lack
unidimensionality, interval scaling, and invariance, essential criteria for any legitimate measure.
Instead, they produce arbitrary numbers that cannot support meaningful comparisons or decision-
making. Similarly, the QALY, built on preference-based utility weights, combines subjective,
ordinal data with the linear dimension of time through invalid arithmetic operations. The result is
a pseudo-metric that neither reflects an inherent property of health nor meets the standards of
fundamental measurement.

Further exacerbating this issue is the reliance on assumption-driven decision model simulations to
generate cost-effectiveness claims. These models depend on unverifiable assumptions,
hypothetical scenarios, and composite data, creating outputs that lack empirical truth value for
evaluation. The inability to falsify these models through independent replication or reproduction
further distances HTA from the norms of scientific inquiry. Rather than producing testable and
reproducible claims, these simulations offer results that are inherently speculative, undermining
their role in evidence-based decision-making.

The failure to engage with fundamental measurement not only invalidates many of HTA’s core
practices but also consigns its belief system to the realm of non-science. Without addressing these
foundational flaws, HTA cannot claim to provide a credible framework for evaluating health
technologies. A commitment to the principles of normal science and rigorous measurement is
essential to elevate HTA beyond its current limitations and to establish it as a legitimate field of
scientific inquiry. Until this transformation occurs, HTA remains a belief system rooted in
convenience rather than the pursuit of objective knowledge.

The purpose of this brief review is to make clear the extent to which HTA fails in its choice of
methods, metrics, and theoretical foundations, ultimately undermining its claims to scientific
credibility. By prioritizing convenience over rigor and embracing constructs like the QALY,
multiattribute instruments, and decision model simulations that fail to adhere to the principles of
fundamental measurement, HTA demonstrates a profound misunderstanding of what constitutes
valid science. These practices, rooted in arbitrary assumptions and unverifiable outputs, reflect a
belief system that sacrifices empirical testability and measurement standards for the sake of
expedience. Without a commitment to normal science and the adoption of discovered,
mathematically coherent principles of measurement, HTA cannot fulfill its promise of guiding
evidence-based healthcare decisions. Instead, it risks perpetuating a framework of pseudoscientific
practices that hinder, rather than enhance, the credibility and utility of health technology
evaluation.

MATHEMATICS: DISCOVERY OR INVENTION

The question of whether mathematics is "discovered™ or "invented" raises philosophical disputes,
with no consensus on its resolution 2. This debate hinges on differing perspectives regarding the
fundamental nature of mathematics. Broadly, it is divided between Platonism, which holds that
mathematics is discovered, and Constructivism or Formalism, which asserts that it is invented.
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These perspectives represent contrasting interpretations of the origins and nature of mathematical
concepts and their relationship to reality.

From the Platonic viewpoint, mathematics exists independently of human thought as an objective
reality, waiting to be uncovered. According to this perspective, mathematical truths, such as the
properties of numbers, geometric relationships, or abstract structures, are timeless and universal,
much like physical laws. For instance, the Pythagorean theorem is considered an eternal truth of
the universe, valid whether or not humanity exists to conceive of it. This perspective gains
credibility from mathematics’ remarkable ability to describe and predict natural phenomena with
extraordinary precision. Examples like the Fibonacci sequence’s recurrence in nature or the
application of imaginary numbers in quantum mechanics suggest that mathematics aligns with the
structure of the universe in ways that seem to transcend human invention. From this angle,
mathematics is a discovery of an inherent order in the cosmos.

In contrast, the Constructivist or Formalist perspective posits that mathematics is a human
invention—a symbolic system devised to model and interpret reality. Mathematical concepts are
not pre-existing truths but constructs of the human mind, developed to address practical problems
and extended into abstract realms over time. Numbers, equations, and axioms are viewed as tools,
invented much like language or art, and their forms and uses are shaped by cultural and historical
contexts. For instance, different civilizations have independently developed diverse mathematical
systems, such as the Babylonian base-60 numerals or modern decimal arithmetic, reflecting the
situational needs of their societies. Under this framework, mathematics’ effectiveness is attributed
not to the discovery of universal truths but to human ingenuity in modeling patterns and
relationships observed in the world.

A hybrid perspective seeks to reconcile elements of both views, suggesting that mathematics may
involve both discovery and invention. The natural world undeniably exhibits patterns—such as the
symmetry of crystals, the periodicity of planetary orbits, or the fractal geometry of coastlines—
which can be said to be “discovered.” These inherent regularities exist independently of human
thought. However, the frameworks, notations, and systems we use to describe these patterns, such
as Euclidean geometry or calculus, are human inventions. This perspective emphasizes the
interplay between objective truths and human creativity, positing that while certain mathematical
structures may exist independently, the ways we access and express them are contingent on human
design and cultural evolution.

The implications of this debate extend beyond theoretical musings, as they touch on the
universality and applicability of mathematics. If mathematics is discovered, it follows that it is a
universal language, equally valid across time, space, and potentially even extraterrestrial
intelligence. This view suggests that mathematical truths are embedded in the fabric of reality and
would be recognizable to any rational being. On the other hand, if mathematics is invented, it
implies that its validity is contingent on human cognition, cultural context, and historical
development. In this view, mathematics might not have the same resonance or utility beyond the
specific conditions under which it was conceived.

Ultimately, the question of whether mathematics is discovered or invented remains unresolved,
with compelling arguments on both sides. It is clear that mathematics possesses a dual nature: it
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aligns with observable realities in ways that suggest discovery while being shaped by human
creativity in ways that reflect invention. The resolution of this debate may depend on the
philosophical lens through which mathematics is viewed and the context in which the question is
asked. Far from being an abstract or irrelevant distinction, this debate sheds light on the nature of
knowledge, the limits of human understanding, and the ways in which we interact with the world
around us.

HEALTH TECHNOLOGY ASSESSMENT: DISCOVERY, INVENTION OR FALSITY

The question of whether metrics are discovered, invented, or false is fundamental to understanding
the validity and credibility of measurement systems in health technology assessment (HTA) and
beyond. Discovered metrics are grounded in intrinsic properties of the phenomena being measured,
adhering to mathematical and empirical principles such as unidimensionality, interval scaling, and
invariance. These properties emerge from the inherent structure of reality and logical relationships,
independent of human invention. The discovered nature of these principles ensures that the
resulting measures are stable, replicable, and capable of producing meaningful and evaluable
outcomes.

Invented metrics, on the other hand, are constructs created to address practical or theoretical needs.
While often useful in specific contexts, their validity depends on their alignment with the standards
of measurement. Inventions may serve as approximations or tools for modeling complex
phenomena but cannot claim to reveal fundamental truths unless they adhere to rigorous scientific
principles. Without demonstrating unidimensionality or interval properties, such constructs remain
context-dependent and limited in their applicability, risking misinterpretation or overextension.

The concept of falsity arises when invented metrics are presented or used as though they possess
the qualities of discovered measures but fail to meet the required standards. Falsity becomes
apparent when metrics cannot withstand critical scrutiny, such as when they rely on subjective or
inconsistent methods of construction. Inconsistent responses, context-dependent variability, and a
lack of mathematical coherence are signs of such falsity. Metrics falling into this category often
produce outputs that lack scientific meaning, making them unsuitable for rigorous decision-
making.

Examining whether a metric is discovered, invented, or false is essential for advancing the
credibility and utility of measurement practices in HTA. Discovered principles offer a foundation
for valid and reliable measurement systems, ensuring that outcomes are replicable and invariant
across contexts. In contrast, invented constructs that fail to align with these principles risk
perpetuating flawed frameworks. Only by critically evaluating the origins and validity of metrics
can measurement systems evolve into robust tools capable of supporting sound scientific inquiry
and policy-making. Understanding the distinction between discovery, invention, and falsity allows
for greater clarity and accountability, ensuring that measurement practices adhere to the highest
standards of scientific rigor.

POPPER AND OBJECTIVE KNOWLEDGE
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Karl Popper’s concept of objective knowledge, encapsulated in his theory of the "third world," is
a cornerstone of his philosophy of science and epistemology 3. This "third world" refers to the
realm of objective knowledge, distinct from the physical world of tangible objects (World 1) and
the subjective world of thoughts and mental states (World 2). Objective knowledge includes
intellectual artifacts such as scientific theories, mathematical systems, and cultural achievements.
However, a critical question arises: is this knowledge discovered, existing independently of human
cognition, or is it invented, a product of human creativity and problem-solving? A close analysis
of Popper’s framework strongly supports the position that objective knowledge is fundamentally
invented.

Objective knowledge, according to Popper, arises from human creativity and is rooted in the
process of problem-solving. Theories, hypotheses, and models are invented as tools to make sense
of the world, solve problems, and address questions about natural phenomena. For example,
scientific laws, like Newton’s laws of motion or the theory of evolution, are intellectual constructs
created by humans to explain and systematize observations. These constructs do not exist as
entities in the physical world, waiting to be discovered. Instead, they emerge through a process of
conjecture, critical testing, and refinement. They are born of human effort to interpret and organize
experience, making them products of invention rather than discovery.

While objective knowledge gains autonomy and exists independently of any individual once
created, this autonomy does not imply it is discovered in the same sense as a physical object or a
natural phenomenon. A scientific theory, for example, may describe patterns or regularities in the
physical world, but the formulation of that theory, its structure, language, and logic, is a creative
act. The laws of thermodynamics, for instance, correspond to observable phenomena, but their
articulation as precise scientific principles is a process of human innovation. These laws were not
lying in wait for humanity to stumble upon them fully formed; they were painstakingly invented
through observation, experimentation, and intellectual synthesis.

Popper’s view of objective knowledge acknowledges its interaction with the physical and
subjective worlds. The development of a scientific theory often begins with the "discovery" of
relationships or regularities in nature. However, this discovery pertains to the observation of
patterns, not to the creation of the framework used to describe them. Objective knowledge
transforms these observations into coherent systems through human invention, crafting the theories
and models that populate Popper’s third world. While natural phenomena exist independently, the
representations of these phenomena in the form of knowledge are fundamentally human creations.
Thus, even though a scientist may “discover” a phenomenon, the act of theorizing about it is
inherently inventive.

The notion that objective knowledge is invented rather than discovered is also evident in the
historical and cultural variability of intellectual systems. Mathematics, for instance, has taken
different forms across civilizations, from the Babylonians’ base-60 system to the modern base-10
system. These mathematical frameworks were developed to solve specific practical problems and
were shaped by the needs and contexts of their inventors. Similarly, the diversity of scientific
models across time reflects the evolving nature of human invention rather than the uncovering of
pre-existing truths. The very act of creating a theory, selecting axioms, and determining methods
of representation underscores the inventive process.
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Popper’s emphasis on criticism and the fallibility of knowledge further supports the idea of
invention. In his view, all knowledge is provisional, subject to revision and falsification. This
characteristic is inconsistent with the notion of discovery, which suggests uncovering immutable
truths. Instead, knowledge is continuously re-invented as new problems arise and old theories are
challenged. Theories are not permanent features of the universe but temporary solutions crafted to
address specific questions. Their power lies in their ability to withstand scrutiny and solve
problems, not in their claim to reflect some pre-existing reality.

In sum, Popper’s objective knowledge is best understood as a product of human invention. While
it may describe aspects of the physical universe, it does so through frameworks, constructs, and
theories that are created by humans to interpret and organize their observations. The apparent
autonomy and universality of objective knowledge arise from the consistency of its rules and its
problem-solving utility, not from any pre-existing existence. To claim that objective knowledge is
discovered is to misrepresent its fundamentally creative and fallible nature, ignoring the human
ingenuity and effort that underpin its development. Far from being a process of unearthing hidden
truths, the generation of objective knowledge is a testament to the inventive capacity of the human
mind, driven by the need to solve problems and make sense of the world.

THE STANDARDS OF FUNDAMENTAL MEASUREMENT: INVENTED OR
DISCOVERED

The standards of fundamental measurement are discovered, not invented. These standards arise
from the intrinsic properties of mathematics and the logical principles governing the behavior of
quantities and relationships. They are rooted in the natural laws of measurement and the structure
of reality, independent of human perception or cultural context. Unlike constructs or tools devised
by humans, the principles of fundamental measurement, such as unidimensionality, invariance,
additivity, and interval scaling, reflect the inherent requirements for a system of measurement to
be logically coherent and universally applicable.

Fundamental measurement is grounded in the recognition that certain properties, such as length,
weight, or temperature, can be meaningfully quantified. This quantification requires adherence to
strict mathematical and empirical principles. For example, the principle of additivity, where
combining two units of a measure (e.g., 1 meter + 1 meter = 2 meters) produces a meaningful and
consistent result, is not a human invention but a discovered property of how quantities behave in
the real world. Similarly, the requirement for invariance where a measurement remains consistent
regardless of who measures it, where it is measured, or what instrument is used, emerges from the
logical need for measurements to be universally comparable and not context-dependent.

These principles are not arbitrary; they are revealed through the study of the natural world and the
application of mathematical reasoning. When measuring physical phenomena, humans did not
invent the idea that units must be consistent or that measurements should reflect an underlying,
stable attribute. Instead, these principles became apparent as necessary conditions for meaningful
and reliable measurement. For example, the development of the metric system was an application
of these discovered principles, designed to align human-created tools with the underlying truths of
measurement.
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While the application of these standards can involve invention, such as designing instruments or
systems that adhere to them, the standards themselves are rooted in objective, logical truths. When
researchers apply the Rasch model, for instance, they are operationalizing the principle of
unidimensionality, ensuring that all items in a scale measure the same latent construct *. This
principle is not an invention but a requirement discovered through the mathematics of
measurement and the demands of coherence in modeling.

The universal applicability of fundamental measurement principles further underscores their
discovered nature. Whether measuring physical phenomena like mass or abstract constructs like
abilities, the same standards must apply. A legitimate measure must be unidimensional, meaning
it reflects a single latent trait; it must exhibit interval properties, ensuring equal differences
correspond to equal amounts of the attribute; and it must produce invariant results across contexts.
These standards exist independently of the specific systems or tools we use to measure, and they
impose constraints on the creation of meaningful measures.

In social sciences and other fields where measurement often involves latent constructs, the failure
to meet fundamental measurement standards does not invalidate the principles themselves. Instead,
it highlights the limitations of the constructs or methods being used. For example, given QALY
fail to adhere to interval scaling or unidimensionality, the failure lies in the invented nature of the
QALY, not in the discovered principles of measurement that it violates. The principles of
fundamental measurement remain constant, serving as the benchmark against which any
measurement system must be evaluated.

LATENT CONSTRUCTS: INVENTED OR DISCOVERED

Latent constructs in the social sciences are fundamentally invented, not discovered. These
constructs, such as intelligence, personality traits, motivation, or satisfaction, are conceptual
artifacts created by researchers to represent abstract phenomena that are not directly observable.
While they often reflect patterns or consistencies observed in human behavior or societal
interactions, their existence depends entirely on human conceptualization, definition, and
measurement. They do not exist independently of human thought, nor do they have a pre-existing
reality waiting to be uncovered.

The process of defining and operationalizing latent constructs illustrates their invented nature.
Researchers propose these constructs as theoretical ideas to explain patterns in the social world,
such as why certain individuals perform better in specific tasks (intelligence) or why some people
persist in achieving their goals (motivation). These constructs are then operationalized through
measurement instruments, such as surveys, tests, or behavioral observations, which aim to capture
manifestations or indicators of the underlying construct. The very act of deciding what indicators
"represent” a construct such as defining intelligence through 1Q tests or satisfaction through survey
responses is a human invention, influenced by theoretical frameworks, cultural contexts, and
methodological choices.

The inventiveness of latent constructs becomes particularly evident when we examine their
variability across time, cultures, and disciplines. Constructs like intelligence or personality have
been defined and measured in markedly different ways depending on the prevailing theories and
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societal values. For example, intelligence has been conceptualized as a single general factor,
multiple intelligences, or as practical, creative, and analytical components. These differing
conceptualizations demonstrate that latent constructs are not discovered universals but flexible,
human-created tools adapted to specific purposes.

Moreover, latent constructs lack the intrinsic invariance required of discovered entities in the
natural sciences. Discovered phenomena, such as the speed of light or the structure of DNA, exist
independently of human perception and are consistent across contexts. Latent constructs, by
contrast, are context-dependent. Their validity and utility hinge on the assumptions, definitions,
and methods chosen by researchers. For instance, what constitutes "satisfaction” or "happiness”
may vary significantly across cultures, and the measures used to assess these constructs may not
generalize universally. This contextual and methodological variability underscores their status as
invented rather than discovered.

Despite their invented nature, latent constructs can be incredibly useful. They provide a framework
for organizing and interpreting complex, multifaceted phenomena in the social sciences. By
creating constructs, researchers can develop theories, design studies, and generate insights into
patterns of human behavior and societal dynamics. However, the utility of latent constructs does
not equate to their discovery. It reflects the ingenuity of human invention in crafting models and
theories to make sense of the social world.

The reliance on latent constructs also highlights the importance of measurement rigor. Invented
constructs must be operationalized in ways that meet standards of scientific validity and reliability.
This involves ensuring that measurement instruments accurately reflect the construct, that the
construct is unidimensional, and that it can be interpreted consistently across contexts. Tools like
Rasch modeling or factor analysis are often employed to test whether a latent construct is
coherently represented by its indicators, but these are methodological refinements of the invention,
not validations of discovery.

In summary, latent constructs in the social sciences are invented frameworks designed to explain
and organize patterns of human behavior and social interaction. They do not exist independently
of human thought and are not "discovered” in the sense that natural phenomena are. Instead, they
are creative conceptualizations, shaped by theoretical, cultural, and methodological contexts. Their
invented nature underscores the need for rigorous operationalization and measurement to ensure
their scientific utility while acknowledging their limitations as human constructs.

THE RASCH LOGIT RATIO SCALE: INVENTED OR DISCOVERED

The Rasch logit ratio scale, which employs conjoint simultaneous measurement (CSM), is a
discovered entity. It is not an arbitrary human invention but a mathematical and empirical
realization of how latent traits can be measured in a way that adheres to the principles of
fundamental measurement. The scale's foundation lies in the logical properties of quantities and
relationships, particularly the additive and multiplicative structures that govern valid interval
scales.
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The Rasch model is grounded in mathematical theory, specifically the axioms of measurement and
probability, to create a scale that transforms qualitative observations into quantitative measures. It
does so by modeling the probability of a specific outcome, such as a correct response to a test item
or agreement with a survey statement, as a function of two parameters: the ability of the respondent
and the difficulty of the item. This interaction is expressed through a logistic function, where the
odds of success are proportional to the difference between these two parameters. The result is a
log-odds, or logit, scale, which satisfies the requirements of interval and ratio measurement,
unidimensionality, and invariance.

The discovery of the Rasch model’s logit ratio scale hinges on the mathematical and logical
properties of conjoint simultaneous measurement. CSM ensures that the latent trait being measured
(e.g., ability or satisfaction) is expressed on a single, unidimensional continuum, where differences
in logit values correspond to equal differences in the trait. This property is not invented, it is a
direct consequence of the mathematical structure of the model and the underlying axioms that
govern valid measurement. The Rasch model formalizes this structure, revealing the latent trait as
a measurable quantity that can be compared across individuals and contexts.

Although the Rasch model itself, its equations, algorithms, and applications, was developed by
Georg Rasch in the mid-20th century, its principles are discovered truths °. The model does not
create the properties of the logit scale; it uncovers them by applying mathematical reasoning to the
task of measurement. The invariance of the Rasch scale, for instance, is not a human invention but
a consequence of the underlying logic of the model: the separation of person ability and item
difficulty ensures that measures are independent of the specific items or respondents used, a
property that emerges naturally from the mathematical structure.

The Rasch model’s logit ratio scale also exemplifies the discovered nature of CSM. By integrating
the interaction between item difficulty and person ability into a single additive scale, the Rasch
model operationalizes the principles of CSM in a way that adheres to the strict standards of
fundamental measurement. This integration is not arbitrary; it reflects the inherent mathematical
relationships that must hold for the scale to function as a valid measure of a latent trait. The logit
scale itself, as a product of these relationships, is a natural outcome of the measurement process,
discovered through the application of CSM and the Rasch framework.

In practice, humans have invented tools, software, and methods to implement the Rasch model,
but these inventions are merely applications of the discovered principles that underlie the logit
ratio scale. The scale’s properties, such as its interval nature, unidimensionality, and invariance,
are not products of human creativity but are revealed through the application of mathematical and
empirical reasoning to the problem of measurement.

In conclusion, the Rasch logit ratio scale, employing CSM, is a discovered entity. It reflects the
mathematical and logical structure necessary to measure latent traits in a scientifically valid way.
While the practical applications and tools for implementing the Rasch model are human
inventions, the fundamental principles and properties of the logit scale are inherent truths that have
been uncovered, not created, through the rigorous exploration of measurement theory.

CONJOINT SIMULTANEOUS MEASUREMENT: INVENTED OR DISCOVERED
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Conjoint simultaneous measurement (CSM) is a discovered principle within the realm of
fundamental measurement. It represents an extension of the inherent logical and mathematical
properties required to construct valid measurement systems. CSM is not an arbitrary human
creation but a formalized expression of the underlying relationships between multiple dimensions
when they interact to produce a single measurable outcome. Its discovery reveals how attributes,
when properly structured, can satisfy the rigorous requirements of fundamental measurement.

Conjoint simultaneous measurement was first described by Luce and Tukey as a mathematical
approach to integrate two or more variables into a single additive scale while preserving the
conditions of unidimensionality, interval-level measurement, and invariance © . This principle
relies on axioms that dictate how the combination of variables must behave to ensure that the
resulting scale reflects a true measure, rather than an arbitrary or subjective construct. These
axioms are rooted in the logical properties of quantities and relationships and were uncovered
through formal mathematical reasoning and analysis.

The discovery of CSM illuminates the conditions under which complex phenomena, involving
multiple interacting factors, can be meaningfully quantified. For instance, in psychology or social
sciences, latent traits such as satisfaction, ability, or need fulfillment are often influenced by
multiple dimensions (e.g., item difficulty and respondent ability). CSM provides a framework to
integrate these dimensions into a single scale that maintains the additive properties and
unidimensionality necessary for valid measurement. This process is not an invention in the sense
of creating something arbitrary; rather, it is a rigorous application of mathematical truths to model
interactions between dimensions.

The significance of CSM lies in its adherence to the discovered standards of fundamental
measurement. It ensures that the resulting scales meet the criteria of invariance (the measure does
not depend on the specific conditions of observation), interval scaling (equal differences on the
scale correspond to equal differences in the attribute), and unidimensionality (the scale reflects a
single underlying construct). These are not arbitrary properties but essential features for any
measure to have scientific validity.

Although humans invented the tools and methodologies to apply CSM, such as developing
algorithms, software, and practical measurement instruments, the principles underlying CSM itself
are discovered. Its axioms and mathematical structure exist independently of human interpretation,
much like the principles of geometry or algebra. The role of researchers is to uncover these
principles and apply them to construct meaningful and scientifically valid measures.

CSM’s status as a discovered principle is further evidenced by its universality. It is not tied to a
specific context or discipline but applies wherever measurement involves integrating multiple
variables into a coherent scale. Whether used in social sciences, education, or health outcomes
research, the principles of CSM remain invariant, demonstrating their foundational nature.

In conclusion, conjoint simultaneous measurement is not an invention but a discovery. It represents

a formalized understanding of how multiple dimensions can combine to produce a single
measurable outcome while satisfying the strict requirements of fundamental measurement. As with

10
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other principles of measurement, its discovered nature underscores its universality, logical
coherence, and indispensability in constructing valid and meaningful measures.

THE TIME TRADE OFF TECHNIQUE: INVENTED, DISCOVERED OR JUST FALSE

The time trade-off (TTO) technique is neither discovered nor scientifically valid; it is
fundamentally invented, and its underlying assumptions render it methodologically flawed and
conceptually false when subjected to rigorous scrutiny. The TTO technique, commonly used to
derive utility weights for health states in the construction of QALYS, is a human-devised method
that fails to meet the standards of fundamental measurement and collapses under logical and
empirical examination.

The TTO technique was as a practical approach to quantify subjective preferences about health
states by asking individuals to trade off time in different health conditions. For instance,
respondents might be asked how many years of life in a less-than-perfect health state they would
consider equivalent to fewer years in perfect health. The proportion derived from this hypothetical
trade-off is then used as a utility weight, scaled between 0 (death) and 1 (perfect health). While
the technique might appear useful for policy or decision-making, its conceptual foundation and
mathematical validity are deeply problematic.

To claim that TTO was "discovered” would imply that it reflects some intrinsic property of health
states or human valuation;this is categorically untrue. The TTO does not uncover universal truths
about the relationship between health and time; instead, it invents a framework that imposes
arbitrary and subjective values onto inherently multidimensional and context-dependent
phenomena. The technique is entirely contingent on its assumptions and the design of the
hypothetical scenarios presented to respondents, making it a product of human ingenuity, not a
reflection of discovered principles.

Furthermore, the TTO technique is false because it violates fundamental principles of
measurement. First, it conflates multiple dimensions of health into a single, arbitrary scale without
demonstrating unidimensionality. Health states often involve complex, interacting factors (e.g.,
physical functioning, emotional well-being, social engagement), which cannot be meaningfully
reduced to a single utility value without losing their intrinsic complexity. The lack of
unidimensionality invalidates the TTO’s utility weights as measures of a coherent latent trait.

Second, the TTO technique assumes that preferences about hypothetical trade-offs are both
meaningful and stable, yet research consistently shows that these preferences are context-
dependent, inconsistent, and influenced by framing effects. For example, respondents’ answers
can vary depending on how the question is posed, their understanding of the scenario, or their
psychological state at the time of the interview. This variability underscores the lack of invariance,
a key standard for valid measurement, and undermines the reliability of TTO-derived weights.

Third, the TTO results in ordinal data at best, yet it is used as though it produces interval-level
measures. The assumption that the difference between utility weights (e.g., 0.8 and 0.6) represents
a meaningful and equal interval is unsubstantiated. Without interval properties, mathematical
operations such as averaging, addition, or multiplication, which are central to the construction of

11
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QALYs, are invalid. This makes the entire framework of the TTO and its application in QALY
calculation scientifically indefensible.

Moreover, the TTO technique presumes that life years and quality of life are multiplicative and
commensurable dimensions. However, this assumption is conceptually flawed. Time is a linear,
objective dimension, while quality of life is inherently subjective, multidimensional, and context-
dependent. Attempting to combine these two dimensions through multiplication ignores their
incompatibility, creating a pseudo-metric with no empirical or logical basis.

CONCLUSIONS

HTA in its present form has reached a dead end, trapped by its reliance on flawed constructs and
methods that cannot withstand the scrutiny of fundamental measurement or normal science. The
foundational claims made within HTA, such as those for therapy response, multiattribute scales,
and the QALY, are systematically invalid. These failures are not minor missteps but critical
violations of scientific standards that render these metrics not only inadequate but fundamentally
false. The distinction between discovery, invention, and falsity is crucial here. Metrics that are
discovered reflect intrinsic properties of phenomena, governed by universal mathematical
principles. Metrics that are invented may serve practical purposes but must still conform to the
standards of valid measurement. Metrics that are false, however, fail to meet these standards
entirely, creating pseudo-scientific artifacts that masquerade as legitimate tools.

Claims for therapy response within HTA fail because they lack the structure required for
meaningful measurement. Fundamental measurement demands unidimensionality, interval
scaling, and invariance. These principles ensure that a measurement reflects a single latent trait,
that differences on the scale correspond to equal differences in the construct, and that the
measurement is consistent across contexts and conditions. Therapy response claims often rely on
composite or multidimensional scales, violating these principles. Such scales aggregate disparate
dimensions, physical, psychological, or social, into a single value without demonstrating
coherence or consistency. This practice reflects invention without adherence to measurement rigor,
rendering the resulting claims not only invalid but scientifically meaningless.

Multiattribute scales fare no better. These instruments attempt to combine multiple, unrelated
aspects of health or well-being into a single composite score. However, they fail to satisfy the most
basic requirements of measurement. Without unidimensionality, these scales cannot represent a
coherent construct, and their outputs lack the interval properties required for arithmetic operations.
The result is a nonsensical aggregation of values that cannot support meaningful comparisons or
inform decision-making. Such scales are not just inadequate; they are conceptually false, incapable
of producing valid or evaluable claims.

These are not recent issues. The principles of fundamental measurement, unidimensionality,
interval scaling, and invariance, were established nearly a century ago. Figures such as Stevens,
Rasch, and others outlined the standards necessary for meaningful measurement across disciplines.
The failure of HTA to engage with these principles reflects not a lack of knowledge but a deliberate
disregard for scientific rigor in favor of convenience and expedience. By relying on methods and
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metrics that ignore these foundational standards, HTA perpetuates a pseudoscientific belief system
that prioritizes practicality over validity and reproducibility.

The distinction between discovery, invention, and falsity sharpens the critique of HTA. Discovered
metrics, such as those derived through the Rasch model, uncover inherent structures within data
that conform to the principles of fundamental measurement. Invented metrics, while designed for
specific purposes, must still align with these principles to be valid. False metrics, however, fail
entirely, producing outputs that lack scientific meaning and cannot support evaluable claims. HTA,
with its reliance on multiattribute scales and the QALY operates within the realm of falsity, using
pseudometrics that undermine its credibility and utility.

HTA, in its current form, has nowhere to go. It cannot reform without abandoning its reliance on
invalid constructs and embracing the rigor of discovered principles. Metrics like the QALY and
multiattribute scales are not merely inadequate, they are irredeemable. Their continued use
perpetuates a belief system that is not grounded in science but in arbitrary conventions that mask
their fundamental falsity. To move forward, HTA must reject these constructs entirely and adopt
methods that conform to the standards of fundamental measurement. Only then can it evolve into
a credible and scientifically valid framework capable of guiding healthcare decision-making.
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