THE END OF HTAAFTER 40 YEARS
A LOGIT WORKING PAPER

For more than four decades, health technology assessment (HTA) has claimed the status of a
scientific enterprise. It has presented cost-effectiveness ratios, QALY's, and modeled projections
as evidence to guide decisions on pricing, reimbursement, and access. This claim is false.

The interrogations reported across Logit Working Papers leave no room for ambiguity. Across
countries, agencies, academic centers, and journals, the same result is observed: the constructs
that underpin HTA do not meet the axioms of representational measurement. Statements that are
true are rejected. Statements that are false are endorsed. This is not variation. It is systematic
inversion. HTA does not misunderstand measurement; it replaces it.

The consequence is decisive. If the constructs are not measures, the arithmetic applied to them is
invalid. There is no partial credit here. Multiplication requires a ratio scale. Aggregation requires
commensurable units. Neither condition is met. Utilities derived from ordinal preference data are
not measures. The QALY, constructed by multiplying such utilities by time, is not a measure. It
is the product of invalid arithmetic. Every cost-per-QALY estimate, every modeled projection,
every incremental ratio is therefore without scientific standing.

This is not a technical deficiency. It is a categorical failure. No increase in data quality, no
refinement of models, no sophistication of statistical techniques can rescue arithmetic applied to
non-measurement. Precision does not confer validity. Consistency does not confer truth. HTA
has spent forty years refining calculations that cannot, in principle, be correct.

The persistence of HTA rests on a single fiction: that numbers are evidence. That fiction has now
been exposed. The cat is out of the bag. What are presented as measures are not measures. They
do not meet the conditions required for measurement. Once this is recognized, there is nothing
left to defend. The authority of HTA collapses because it never had a lawful foundation.

There 1s no escape. HTA cannot retreat to interpretation, reframing, or methodological pluralism.
Every pathway leads back to the same point: arithmetic applied to quantities that do not support
arithmetic. The error is not peripheral. It is total. Forty years of practice do not legitimize failure;
they institutionalize it.

HTA is finished.

There i1s no reform agenda because there is nothing to reform. The existing framework cannot be
repaired. It cannot be adjusted at the margins. It cannot be sustained by appeal to usefulness or
convention. A framework that violates the axioms of measurement is not a scientific framework.
It is a numerical exercise without evidential content.

What follows is not evolution but replacement. There is only one successor consistent with the
requirements of measurement.



First, claims must be restricted to linear ratio measures for manifest attributes. These are directly
observable quantities—time, events, resource use—with a true zero and admissible arithmetic.
They support evaluation, replication, and comparison because they are measures.

Second, claims for latent constructs must be constructed using Rasch-conformant logit ratio
measures. There is no alternative. Without Rasch measurement, latent constructs remain ordinal
classifications. They cannot be multiplied, aggregated, or modeled as quantities because they are
not quantities.

These two forms of claim define the boundary of science. Everything else must be discarded.
QALYs, utilities, composite metrics, and cost-effectiveness ratios all fall outside this boundary.
They are not imperfect measures. They are not measures at all.

The conclusion is final. HTA has reached the end of its 40-year trajectory. It cannot continue
under current standards because those standards exclude measurement. The choice is not
between competing methods within HTA. The choice is between abandoning false measurement
or abandoning the claim to science.

There is no third option.

The final indictment is unavoidable. The global HTA knowledge base—across agencies,
academic centers, and journals—demonstrates not only the systematic use of false measurement,
but a fundamental lack of understanding of the axioms of representational measurement. The
principles that have governed measurement in the social sciences for more than half a century—
unidimensionality, invariance, admissible transformations, and the requirement that
measurement precede arithmetic—are absent. In their place is a closed framework in which
ordinal constructs are treated as quantities and arithmetic is applied without justification. This is
not a disagreement within science. It is a departure from science.

HTA does not fail because it is incomplete. It fails because it does not meet the conditions
required to be a scientific enterprise. That failure is now exposed, and it cannot be reversed
within the existing paradigm.
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INTRODUCTION

The persistence of HTA for some 40 years rests on a single fiction: that numbers are evidence.
That fiction has now been exposed. The cat is out of the bag. What are presented as measures are
not measures. They do not meet the conditions required for measurement. Once this is recognized,
there is nothing left to defend. The authority of HTA collapses because it never had a lawful
foundation.

There is no escape. HTA cannot retreat to interpretation, reframing, or methodological pluralism.
Every pathway leads back to the same point: arithmetic applied to quantities that do not support
arithmetic. The error is not peripheral. It is total. Forty years of practice do not legitimize failure;
they institutionalize it.

MEASUREMENT MUST PRECEDE ARITHMETIC

The principle that measurement must precede arithmetic is not a convention, preference, or
methodological option. It is a necessary condition for any scientific enterprise that claims to
manipulate quantities. Arithmetic is not a free-standing activity. It is constrained by the properties
of the objects to which it is applied. If those objects are not measures, then arithmetic is not merely
approximate or uncertain. It is invalid.

This requirement has been understood for decades within the framework of representational
measurement theory. The axioms are clear. To support multiplication, a quantity must be measured
on a ratio scale, possessing a true zero and invariant unit structure. To support addition, quantities
must be commensurable and defined on a scale where differences are meaningful. These are not
technical refinements. They are the conditions that determine whether numerical operations have
meaning.

Health technology assessment has systematically ignored this requirement. It begins not with
measurement but with arithmetic. Constructs are defined, numbers are assigned, and calculations
are performed without establishing whether the underlying quantities meet the conditions required
for those operations. The sequence is inverted. Instead of measurement grounding arithmetic,
arithmetic is used to create the appearance of measurement.

This inversion is most clearly demonstrated in the construction of the quality-adjusted life year.
Utilities derived from preference-based instruments are treated as if they are measurable quantities.
They are multiplied by time, aggregated across individuals, and incorporated into modeled
projections. Each of these steps assumes that the utility values possess ratio scale properties. They
do not. They are derived from ordinal preference data. They lack a true zero. They do not support
invariant unit differences. The multiplication of such values by time is therefore not admissible. It
is not a rough approximation. It is a violation of the conditions required for arithmetic.

The same error is repeated across the HTA framework. Summations of Likert-type responses are
treated as quantities. Composite indices are constructed by combining incommensurate attributes.
Modeled outputs are presented as if they represent measurable outcomes. In each case, arithmetic



is applied without prior demonstration of measurement. The presence of numbers substitutes for
the existence of quantities.

The consequence is decisive. Arithmetic applied to non-measurement does not produce evidence.
It produces numerical artifacts. These artifacts may be internally consistent. They may be
reproducible within a model. But they do not correspond to measurable reality. They cannot be
interpreted as quantities. They cannot support claims that are evaluable or falsifiable.

The failure to recognize this principle is not a minor oversight. It is a categorical error that
invalidates the entire analytical framework. No degree of sophistication can rescue arithmetic that
is applied to objects that are not measures. Precision does not compensate for invalidity.
Complexity does not confer legitimacy. The operations themselves are unauthorized.

The correct sequence is unavoidable. Measurement must precede arithmetic. For manifest
attributes, this requires linear ratio scales with a true zero. For latent constructs, it requires the
construction of invariant measures through Rasch-conformant models. Without these foundations,
there are no quantities to manipulate. There is nothing to add, multiply, or compare.

Health technology assessment has operated for four decades in defiance of this principle. It has
constructed an analytical edifice on the assumption that numbers are sufficient. That assumption
is false. Once it is rejected, the entire structure collapses. There is no partial recovery. There is no
subset of methods that can be salvaged. The framework depends on arithmetic applied to non-
measurement at every stage.

The conclusion follows directly. Where measurement does not precede arithmetic, there is no
science. There is only calculation without foundation. HTA is not weakened by this observation.
It is invalidated by it.

THE KNOWLEDGE BASE LOGIT ASSESSMENT

The interrogation of HTA knowledge bases using the 24-item canonical diagnostic instrument
provides the first systematic evidence of the extent to which the axioms of representational
measurement are absent. These interrogations, conducted across countries, agencies, academic
centers, and journals, reveal a pattern that is both consistent and decisive. The knowledge base
does not merely fail to meet the requirements of measurement. It systematically inverts them.

The diagnostic instrument is constructed to test recognition of fundamental measurement
principles. Each statement represents either a true proposition derived from representational
measurement theory or a false proposition that contradicts those axioms. Responses are assessed
through categorical endorsement probabilities and transformed into normalized logits, providing a
structured profile of conceptual reinforcement.

The results are uniform. Statements that are true are weakly endorsed or rejected. Statements that
are false are strongly endorsed, often at maximum logit levels. This is not random variation. It is
a coherent pattern of inversion. The knowledge base does not recognize the conditions required



for measurement. It replaces them with a framework in which numerical constructs are treated as
if they were measures.

The implications of this pattern are clear. The knowledge base does not support the construction
of evaluable claims. It does not recognize that multiplication requires a ratio scale. It does not
require that measurement precede arithmetic. It does not distinguish between ordinal, interval, and
ratio scales. It does not employ Rasch models to construct measures of latent constructs. These are
not isolated omissions. They are structural features of the framework.

The endorsement of false statements is particularly revealing. The claims that QALY are ratio
measures, that utilities can be aggregated, and that composite metrics are dimensionally
homogeneous are consistently reinforced. These propositions are necessary to sustain the
arithmetic operations used in HTA. Their endorsement indicates that the knowledge base has
internalized a set of assumptions that are incompatible with measurement theory.

At the same time, the rejection of true statements confirms the absence of foundational
understanding. The requirement that arithmetic operations be grounded in admissible scales is not
recognized. The necessity of unidimensionality and invariance is ignored. The role of Rasch
measurement in constructing latent variables is absent. These are not advanced technical issues.
They are the basic conditions that define measurement.

The logit transformation makes this pattern explicit. High positive logits for false statements
indicate strong conceptual reinforcement. High negative logits for true statements indicate
effective non-possession. The resulting profiles are not ambiguous. They demonstrate that the
knowledge base is structured around false measurement.

The consistency of these findings across jurisdictions is critical. The pattern is observed in North
America, Europe, and Australasia. It is present in national agencies, academic research centers,
and leading journals. There is no evidence of a knowledge base that systematically recognizes and
applies the axioms of measurement. The inversion is global.

This has two consequences. First, it eliminates the possibility that the problem is localized or
incidental. It is not confined to a particular country or institution. It is embedded in the HTA
framework itself. Second, it demonstrates that the problem is not one of implementation. It is
conceptual. The knowledge base does not contain the principles required for measurement.

The significance of this cannot be overstated. A scientific field is defined by its ability to generate
evaluable claims. This requires that the quantities it manipulates are measurable. The logit
assessment shows that HTA does not meet this condition. It does not possess the conceptual
foundation required for measurement. It cannot, therefore, support scientific claims.

The knowledge base is not incomplete. It is mis-specified. It has replaced the axioms of
measurement with a set of assumptions that permit arithmetic without measurement. This is the
defining feature of measurement inversion. It is not an error within the framework. It is the
framework.



The conclusion is unavoidable. The HTA knowledge base does not support the construction of
measures. It supports the construction of numbers. These numbers are treated as if they are
measures, but they do not meet the conditions required for measurement. The logit assessment
provides empirical confirmation of this fact. It shows that the absence of measurement is not
accidental. It is systematic.

THE END OF HEALTH TECHNOLOGY ASSESSMENT

The consequences of measurement inversion are not limited to methodological critique. They
determine the viability of HTA as a scientific enterprise. A framework that does not support
measurement cannot support evaluable claims. Without evaluable claims, there is no basis for
scientific inference. The continuation of HTA under these conditions is not sustainable.

For forty years, HTA has relied on the authority conferred by numbers. Cost-effectiveness ratios,
QALYs, and modeled projections have been presented as evidence. This authority has been
accepted because the numerical outputs appear precise and the methods appear sophisticated. The
logit assessments demonstrate that this authority is unfounded. The numbers are not measures. The
calculations are not admissible. The outputs are not evidence.

The exposure of this failure changes the terms of the debate. The question is no longer whether
HTA methods can be improved. It is whether they can be justified at all. Once it is recognized that
the constructs in use are not measures, the framework collapses. There is no residual core that can
be preserved. The error is not peripheral. It is total.

There is no escape from this conclusion. HTA cannot be repaired. It cannot be refined. It cannot
be sustained by appeal to usefulness or convention. A framework that violates the axioms of
measurement is not a scientific framework. It is a numerical exercise without evidential content.

The cat is out of the bag. What are presented as measures are not measures. Once this is recognized,
the authority of HTA collapses. There is nothing left to defend.

The conclusion is final. HTA is finished.

What follows is not reform but replacement. There is only one successor framework that satisfies
the requirements of measurement. It is defined by two admissible forms of claim.

First, linear ratio measures for manifest attributes. These are directly observable quantities that
possess a true zero and support arithmetic. They can be evaluated, replicated, and compared. They
meet the conditions required for measurement.

Second, Rasch-conformant logit ratio measures for latent constructs. These provide the only lawful
method for transforming ordinal observations into invariant measures. Without Rasch
measurement, latent constructs are not quantities. They cannot support arithmetic.



These two forms define the boundary of scientific HTA. Everything outside this boundary must
be abandoned. QALYs, utilities, and composite metrics are not imperfect measures. They are not
measures at all.

There is no middle ground. The choice is binary. Either measurement precedes arithmetic, or there
is no measurement. Either claims are evaluable, or they are not scientific. The current framework
satisfies neither condition.

CONCLUSION

HTA is finished. Its standards exclude measurement, and without measurement there can be no
admissible arithmetic, no evaluable claims, and no science. The only path forward is replacement
with a framework grounded in the axioms of representational measurement. There is no alternative.

There is no alternative.
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