
Maimon Working Papers                                                                        www.maimonresearch.com 
 

1 
 

MAIMON WORKING PAPER No 35 DECEMBER 2024 

THE EPISTEMIC MEASUREMENT DISASTER OF HEALTH TECHNOLOGY 

ASSESSMENT: THE UNIQUE RASCH LOGIT RATIO MEASURE 

Paul C. Langley, Ph.D., Adjunct Professor, Graduate School, College of Pharmacy, 

University of Minnesota, Minneapolis MN and Lecturer, School of Pharmacy, University of 

Wyoming, Laramie WY 

Abstract 

Patient-reported outcomes (PROs) in health technology assessment (HTA) represent an epistemic 

measurement failure, falling far short of the standards required for fundamental measurement. 

They fail to recognize that there is only one scientifically valid measure: the Rasch logit ratio 

scale. Addressing this failure requires either the transformation of traditional symptom lists from 

disease-specific questionnaires into instruments that conform to Rasch principles or the creation 

of entirely new item sets tailored to support rigorous measurement. The goal in either case is to 

establish the Rasch logit ratio scale as the definitive tool for capturing therapy response. 

Unlike the raw scores typically produced by PRO instruments—which are ordinal, lack equal 

intervals, and cannot support meaningful arithmetic operations—the Rasch model transforms 

responses into ratio-level measures on a logit scale. This transformation ensures constant relative 

differences and produces unidimensional, linear, and invariant measures. By aligning item 

difficulty and respondent ability on a shared linear scale, the Rasch model quantifies the 

possession of a latent construct, such as symptom severity, with unparalleled scientific accuracy. 

Therapy response is then reflected as changes in the possession of an attribute or manifestation of 

the latent construct, providing a robust, interpretable measure of therapeutic impact. 

The Rasch logit ratio scale enables precise comparisons across individuals, populations, and time 

points, supporting all arithmetic operations and ensuring consistency across diverse contexts. It 

is the only scientifically rigorous measure that can accurately capture patient-reported outcomes, 

addressing the flaws inherent in traditional PRO instruments. The purpose of this note is to outline 

how the Rasch logit ratio scale can be constructed and applied to quantify the possession of a 

latent construct and to evaluate the true impact of therapy with scientific validity and clinically 

relevant constant relative differences.

INTRODUCTION 

If health technology assessment (HTA) is to maintain credibility as a scientific discipline, it must 

confront the reality that existing instruments for disease-specific patient-reported outcomes 

(PROs) are an epistemic measurement failure. This is not an overstatement but a reflection of the 

fundamental inability of these instruments to meet the principles of scientific measurement. By 

failing to accurately capture therapy response and latent trait possession, HTA perpetuates invalid 

claims and undermines its ability to generate reliable, actionable knowledge. 

The implications of this failure are profound. The majority of disease-specific instruments will 

require complete redesigns to align with Rasch measurement principles and produce valid, ratio-
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level measures i  ii. These instruments must focus on capturing the attribute or manifestation of a 

latent construct in the disease area using a carefully calibrated set of items. This is not a matter of 

retrofitting existing symptom lists to Rasch standards but of reconceptualizing the instrument 

itself. Items must be thoughtfully selected and ordered by increasing difficulty, typically 

comprising 25 to 30 items, to ensure unidimensionality, linearity, and invariance. Only through 

such rigorous redevelopment can HTA generate credible, scientifically valid measures of therapy 

response and latent construct possession. 

Item selection and pilot testing are the foundational steps in Rasch analysis, paired with the 

application of conjoint simultaneous measurement to establish a common logit scale for both item 

difficulty and patient ability. The objective is to construct a Rasch logit ratio scale, one with 

constant relative differences, to quantify the average possession of the attribute of a latent construct 

within a target population and evaluate how this possession changes in response to therapy. 

In the Rasch framework, the transformation of raw observational data into a true measurement 

scale is fundamental. This process ensures that items are calibrated to reflect a single latent trait 

and positioned on a logit-based ratio scale, where differences between scores are invariant, 

meaningful, and interpretable. By modeling item difficulty and respondent ability on the same 

linear continuum, the data transitions from subjective observations to robust measures, enabling a 

deeper understanding of the latent construct. This alignment ensures that the scale not only 

quantifies possession of the construct but does so in a way that remains constant across samples, 

settings, and time points. 

The resulting Rasch logit ratio scale provides a scientifically rigorous foundation for evaluating 

and comparing the severity of the latent construct across individuals and populations. It allows for 

precise tracking of changes over time and offers robust insights into therapy effectiveness. 

This paper outlines the essential steps required for this transformation, from item selection and 

calibration to the interpretation of the resulting scale. It also demonstrates how the Rasch logit 

ratio scale enables credible, meaningful claims about the severity and progression of latent 

constructs, ensuring that measurement is grounded in the highest standards of scientific rigor. 

RASCH LOGIT RATIO MEASURE 

Rasch measurement is uniquely grounded in the use of logits, the natural logarithm of the odds 

ratio [ln(p/1-p)], to generate measures for subjective responses that are unidimensional, linear, 

ratio, and invariant. The defining feature of the logit is its ability to maintain constant relative 

differences, ensuring a ratio scale that enables scientifically valid interpretation of changes in a 

latent construct. Without applying this transformation, any claim regarding therapy response 

becomes fundamentally flawed. In health technology assessment (HTA), where raw score 

aggregates from instruments are often used to evaluate therapy outcomes, the failure to address the 

non-linearity of these sums invalidates conclusions about therapy response. Instruments designed 

to capture manifestations of latent constructs are rendered ineffective if they fail to meet the 

stringent criteria of measurement. 
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The Rasch logit ratio scale provides unparalleled precision by creating a normalized continuum 

for item difficulty and respondent ability. This scale approximates zero logits with a theoretical 

upper bound of infinity but, practically, rarely exceeds +5.0 logits, corresponding to a probability 

of 0.9933 (99.33%). This transformation ensures that measurements are constant, interpretable, 

and invariant across different populations and contexts, which is essential for accurate claims about 

therapy effectiveness. Without this transformation, analyses based on raw scores remain limited 

to ordinal observations, which lack the properties necessary for meaningful measurement and 

comparison. This failure undermines the validity of any claims made and compromises the 

scientific foundation of HTA. 

In HTA, the reliance on aggregates of raw scores, rather than transforming them into Rasch logit 

ratio measures, fundamentally jeopardizes the credibility of value claims. A measure can only 

capture a latent construct if it aligns with Rasch principles, which transform observational data 

into robust, invariant measures. Ignoring this step conflates ordinal scores with true measures, 

leading to scientifically invalid conclusions about therapy efficacy and resource allocation. The 

failure to embrace Rasch measurement in HTA is emblematic of a broader epistemic measurement 

failure, rendering current practices inadequate for the demands of evidence-based decision-

making. Only by adopting Rasch principles can HTA move from flawed methodologies to 

scientifically defensible claims. 

RASCH AND THE LATENT CONSTRUCT 

A latent construct is an unobservable, underlying trait or characteristic that is inferred through its 

manifestations or observable indicators. It represents the theoretical foundation of what is being 

measured and is critical in fields such as psychology, healthcare, and education. The latent 

construct itself cannot be measured directly but must be understood through its manifestations, 

which form the tangible framework for assessment. These manifestations reflect specific attributes 

or behaviors that collectively represent the construct. 

In measurement, the goal is to operationalize the latent construct by developing instruments that 

quantify its manifestations in a structured and interpretable way. Rasch measurement principles 

ensure that each manifestation is represented by a unidimensional subscale, allowing for accurate 

modeling of the construct. Raw ordinal scores are transformed into interval-level measures, 

expressed in logits, by calibrating item difficulty and respondent ability on a shared linear 

continuum. This process ensures invariance, where item difficulty and respondent ability are 

independent of specific sample characteristics, providing robust, interpretable measures. 

For example, an instrument might assess a latent construct like severity of a mental health 

condition through observable symptoms. Each symptom is calibrated for its difficulty, reflecting 

how likely it is to be observed across varying levels of severity. Respondent ability, representing 

the position on the latent construct continuum, is derived simultaneously. This approach ensures 

that all items align with the latent construct, creating a reliable and meaningful measurement 

framework. By rigorously modeling the relationships between items and respondents, the 

instrument provides scientifically valid insights into the latent trait, enabling precise and actionable 

conclusions. 
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CLINICIANS AND SYMPTOMS 

Describing the belief system of Health Assessment Technologies (HAT) as an epistemic 

measurement disaster extends to physician-generated symptom scores for disease states. It is 

crucial to recognize that the Rasch model is respondent-focused. It provides a mathematical 

framework for modeling the probability of a successful response, based on the difference between 

a person’s ability and an item's difficulty. The goal of the Rasch model is to create a logit-based 

ratio scale with constant relative differences, enabling the evaluation of the extent to which 

respondents exhibit the manifestation or attribute of a latent construct. Importantly, this approach 

centers on the patient’s perception, excluding third-party evaluations, such as clinicians’ 

perceptions of therapy success. 

This does not disqualify clinician-devised instruments for assessing symptoms and response levels, 

provided they are explicitly designed to produce a ratio scale. However, as far as is known, this 

has never been achieved. Instead, clinician-generated symptom scores typically yield aggregate 

ordinal scores. This limitation arises because there is no justified basis for assuming that symptoms 

have equal difficulty for clinicians to assess or that thresholds for symptom severity are constant. 

Moreover, the relative value of each response category may vary, undermining assumptions of 

uniformity. 

For an instrument to claim measurement validity, it must satisfy fundamental requirements for 

unidimensionality, linearity, and invariance, all tied to the presumed latent construct. Without 

these properties, any instrument that yields only an ordinal score cannot credibly measure therapy 

response. At best, such data may support non-parametric statistical analyses, such as assessing 

median or modal values, or tracking changes in response rankings. However, such ordinal-level 

summaries fall far short of the rigor needed for measurement claims. 

This does not mean, at least at a conceptual level, why the Rasch model to create a ratio logit scale 

of perceived possession of a latent construct from a physician and symptom perspective  could not 

be developed. 

In adapting the Rasch model to a physician-based framework for assessing symptoms, where 

clinicians act as respondents and there is no direct patient input, the challenge lies in replicating 

the fundamental elements of item difficulty and respondent ability. The Rasch model traditionally 

transforms ordinal data into an interval-level scale through logit-based calculations, ensuring 

constant relative differences. This transformation requires two core components: items with 

varying levels of difficulty and respondents with varying levels of ability. In the context of 

clinician assessments, these components take on specific roles that allow the creation of a 

scientifically robust measurement system. 

The Rasch model can be adapted to rank symptoms by their difficulty to resolve, providing a 

structured and empirical framework for evaluating clinical performance. Item difficulty in this 

context reflects the inherent challenge of resolving a symptom across diverse clinical cases. 

Some symptoms, such as swelling or localized rashes, are straightforward, with clear observable 

markers and well-established treatment pathways, making them easier to resolve and low in 
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difficulty. In contrast, subjective or multifaceted symptoms like fatigue or chronic pain are more 

context-dependent, influenced by patient-specific factors and variability in clinical interpretation. 

These are ranked higher in difficulty due to their inconsistent resolution across cases. 

Using the Rasch model, symptoms can be calibrated on a logit scale by analyzing data on how 

consistently clinicians resolve them in diverse scenarios. This calibration process places symptoms 

in a hierarchy from easiest to most difficult to resolve. The model also integrates the concept of 

clinician ability, where successful resolution depends on the interplay between the clinician’s 

expertise and the symptom’s inherent difficulty. 

This approach highlights patterns in clinical practice, identifying symptoms that pose significant 

challenges and guiding interventions like training or resource allocation. By quantifying symptom 

difficulty and clinician ability, the Rasch model provides a robust method to assess and improve 

clinical decision-making, ensuring that symptom resolution is approached systematically and 

scientifically. 

In the context of assessing how well a therapy resolves symptoms, clinician ability is central, 

reflecting the physician’s skill and consistency in applying the therapy to resolve symptoms across 

varying levels of difficulty. Variability in clinician competence is not something to bypass; it is a 

critical factor influencing the therapy’s observed effectiveness. High-ability clinicians are more 

likely to achieve symptom resolution consistently, even for challenging cases, while lower-ability 

clinicians may struggle to apply the therapy effectively, especially for higher-difficulty symptoms. 

To account for this variability, calibration exercises are essential. These might involve clinicians 

managing standardized cases through clinical vignettes, video simulations, or controlled scenarios, 

with a focus on therapy application. By comparing their outcomes to a validated gold standard or 

expert consensus, clinicians’ abilities can be measured and ranked. 

This calibration highlights how clinician variability interacts with therapy performance. For 

instance, if a therapy appears more effective in the hands of high-ability clinicians, this may 

indicate a steep learning curve or the need for specific training to maximize its potential. 

Conversely, consistent outcomes across clinicians may suggest the therapy is robust and less 

dependent on individual skill levels. 

By incorporating clinician ability into the analysis, the Rasch model provides a deeper 

understanding of therapy performance, emphasizing the interplay between physician competence 

and symptom resolution. This approach ensures that variability in clinical outcomes is 

meaningfully interpreted, guiding both therapy evaluation and clinician support strategies. 

The interaction between physician ability and symptom difficulty is easily modeled 

mathematically in the Rasch framework. The probability of a clinician accurately responding to a 

a symptom depends on the difference between their ability and the symptom’s difficulty. This 

relationship is expressed in logits, which convert raw ordinal scores into a linear scale with 

constant relative differences. The logit transformation ensures that the distances between points 

on the scale are proportional, enabling meaningful comparisons and supporting ratio-level claims. 
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Physicians and symptoms are placed on the same measurement continuum, allowing for a unified 

interpretation of the interaction between the rater and the rated. 

ENHANCING CLINICIAN COMPETENCE  

The application of the Rasch model to evaluate new therapies offers a unique lens for 

understanding how these interventions enable clinicians to enhance their capacity to resolve 

symptoms, particularly those that are more difficult. In this context, the latent construct under 

examination is the clinician's ability to apply the therapy effectively, reflecting both their 

competence and the therapy's inherent potential. The question then arises: does the new therapy 

allow clinicians to achieve a greater possession of the latent construct manifestation, namely, the 

aptitude for symptom resolution? 

In traditional Rasch measurement, respondents with greater possession of a latent trait are more 

likely to succeed on items of higher difficulty. By analogy, clinicians with greater possession of 

the latent construct for a given therapy demonstrate an increased ability to resolve symptoms that 

are inherently more challenging. A new therapy could theoretically expand this possession, 

enhancing clinicians’ ability to manage a wider spectrum of symptom difficulties and ensuring 

more consistent and reliable outcomes across different clinical scenarios. 

For a therapy to increase clinicians’ possession of the latent construct, it must address both 

straightforward and complex symptoms effectively. Such a therapy empowers clinicians, 

regardless of their baseline skill level, to achieve higher levels of success in resolving symptoms. 

This interaction between therapy and clinician ability becomes crucial in understanding variability 

in clinical outcomes. High-ability clinicians may maximize the therapy’s potential, excelling in 

symptom resolution across the board, while lower-ability clinicians might struggle with the same 

therapy, particularly for high-difficulty symptoms. A therapy that enhances possession of the latent 

construct minimizes this gap by providing tools, techniques, or mechanisms that elevate the overall 

competence of clinicians. 

The ability of clinicians to possess and manifest the latent construct of symptom resolution can be 

measured and calibrated using Rasch techniques. Calibration exercises involve standardized cases, 

such as video simulations or clinical vignettes, where clinicians apply the therapy to manage 

symptoms. Their outcomes are compared to a validated gold standard or consensus benchmark. 

Through this calibration, the interaction between the therapy, clinician ability, and symptom 

difficulty can be quantified, providing insights into whether the therapy enhances clinicians' 

capacity to resolve symptoms. If a therapy consistently enables clinicians to achieve outcomes 

aligned with consensus standards, even for challenging cases, it can be said to improve their 

possession of the latent construct. 

This perspective also highlights the potential of new therapies to reduce variability among 

clinicians. When a therapy is robust and easy to apply, it allows clinicians with varying levels of 

baseline ability to achieve comparable outcomes. This not only demonstrates the therapy’s efficacy 

but also its ability to elevate lower-ability clinicians toward the performance level of their higher-

ability counterparts. 
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By integrating the Rasch model into the evaluation of new therapies, we can move beyond 

simplistic measures of efficacy to a more nuanced understanding of how therapies influence 

clinician competence. This approach provides a framework for assessing whether a therapy truly 

empowers clinicians to enhance their capacity for symptom resolution, thereby improving patient 

outcomes and advancing clinical practice. 

THE PRE-EMINENCE OF CONJOINT SIMULTANEOUS MEASUEMENT 

It is a common but mistaken assumption that applying factor analysis to a questionnaire with a list 

of symptoms or items could serve as an initial step in aligning these items to a latent construct or 

its manifestations. This approach is fundamentally flawed because factor analysis requires data 

input from a valid measurement instrument, which presupposes both unidimensional properties 

and an interval-level scale. Using factor analysis on ordinal data from a symptom list fails to meet 

these prerequisites, effectively putting the cart before the horse. 

The correct first step is the subjective categorization of items based on their theoretical or clinical 

relevance to the latent construct. This involves expert judgment and a conceptual framework to 

guide item selection. For instance, in assessing schizophrenia, items might be categorized into 

positive symptoms, negative symptoms, and general psychopathology as distinct manifestations 

of the latent construct of psychosis severity. This initial step ensures that items are meaningfully 

aligned with the construct and its subdomains before any quantitative analysis. 

Following this categorization, Rasch measurement and Conjoint Simultaneous Measurement 

(CSM) provide the necessary scientific foundation to transform ordinal responses into interval-

level measures. Rasch analysis calibrates item difficulty and respondent ability on a shared linear 

scale, ensuring that the instrument captures a unidimensional latent trait. This transformation 

guarantees the invariance, precision, and rigor required for valid measurement, allowing each item 

to contribute constantly and meaningfully to the latent construct. 

Only after Rasch modeling has established the scale’s measurement properties does factor analysis 

become relevant. At this stage, it can be used to confirm the fit of items within the latent construct 

and validate the expected unidimensional structure of the interval-level scale. By prioritizing 

expert-guided item selection and Rasch modeling, this approach avoids the critical error of 

prematurely applying factor analysis to ordinal data, ensuring that the measurement process 

adheres to the principles of CSM and fundamental measurement. 

THE RASCH ITERATIVE PROCESS 

The development of a subscale for measuring a latent construct begins with a set of carefully 

chosen items applied to a respondent sample, demonstrating the foundational role of Conjoint 

Simultaneous Measurement (CSM) within Rasch modeling. These items aim to capture a specific 

symptom domain, reflecting a single latent trait, such as the severity of psychotic symptoms in 

schizophrenia. The process starts by administering these items to respondents, providing the 

empirical basis for determining whether the items collectively form a valid and reliable 

measurement tool. This initial stage evaluates how well the items align with the theoretical 
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expectations of the latent construct, setting the groundwork for rigorous analysis through CSM 

principles. 

CSM is central to Rasch modeling, enabling item difficulty and person ability to be measured on 

the same linear scale. This ensures that responses to individual items reflect a shared underlying 

construct, allowing both items and respondents to be positioned along a single continuum. For 

example, in measuring psychotic symptom severity, items representing more extreme 

manifestations, like hallucinations or delusions, may be positioned as more "difficult" because they 

occur primarily in severe cases. Conversely, items addressing milder symptoms, such as minor 

paranoia or transient anxiety, may be positioned as less difficult. The alignment of these item 

difficulties and person abilities is key to making the construct meaningful and interpretable. 

The process begins with response data collection, typically scored on an ordinal scale, such as 

"absent" to "extreme." These ordinal scores cannot directly provide interval or ratio properties 

necessary for rigorous measurement. Rasch modeling addresses this by transforming ordinal data 

into logits (log-odds units), which form the foundation for interval-level measurement. Through 

iterative analysis, the model estimates item difficulty and person ability simultaneously, adjusting 

these parameters to align observed and expected response patterns. This iterative process achieves 

a state of equilibrium where the model’s predictions match the data to an acceptable degree. The 

resulting logit scores accurately represent the relationships between items and respondents. 

Throughout this process, CSM ensures that the measurement structure adheres to three critical 

properties: unidimensionality, invariance, and linearity. Unidimensionality guarantees that all 

items reflect a single latent construct without contamination by extraneous factors. This is assessed 

by examining item fit within the Rasch model, with misfitting items flagged for removal or 

revision. For example, an item measuring emotional withdrawal may be excluded if it aligns more 

closely with general psychopathology than with psychotic symptom severity. Addressing such 

misfits is essential for ensuring the scale measures what it is intended to measure. 

Invariance ensures that item difficulty and person ability estimates remain constant across different 

respondent groups, contexts, or time points. For example, an item assessing hallucinations should 

reflect the same level of difficulty regardless of the respondent’s demographic characteristics or 

clinical setting. Items showing differential item functioning (DIF)—where difficulty varies across 

subgroups—compromise the scale’s integrity and must be addressed. Invariance guarantees that 

the measurement tool can be applied universally, enabling unbiased comparisons across diverse 

populations. 

Linearity, introduced through the logit transformation, ensures that intervals between scores are 

meaningful and constant across the scale. In contrast to raw ordinal scores, where differences 

between adjacent levels may not represent equal changes in the latent construct, the logit 

transformation creates equal intervals. This allows for precise quantification of differences in the 

latent construct. If a true zero point can be identified, representing the absence of the measured 

trait, the scale achieves ratio properties, enabling more advanced arithmetic operations like ratios. 

As the Rasch model refines estimates of item difficulty and person ability through iteration, the 

resulting logit scores provide a stable and scientifically rigorous measurement scale. These scores 
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can be transformed into clinically intuitive metrics, such as severity classifications or percentages, 

without compromising the scale’s integrity. For instance, a logit score of -2 might correspond to 

"mild symptoms," while +2 might represent "severe symptoms." By anchoring the measurement 

process in the principles of CSM, the final subscale ensures robust, interpretable, and clinically 

meaningful insights into the latent construct being measured. 

CREATING THE RASCH LOGIT RATIO SCALE 

To extend the process beyond obtaining logit scores on a common scale, the focus shifts to item 

fit analysis and steps for assessing symptom severity and therapy response. This ensures that the 

subscale not only serves as a robust measurement tool but also supports meaningful evaluations of 

therapy impact. 

Item fit analysis is the first critical step after calculating initial logits. This process assesses whether 

each item behaves as expected relative to the latent construct, ensuring that all items meaningfully 

contribute to the measurement scale. Fit statistics such as infit and outfit mean squares are used to 

evaluate item performance. Infit focuses on consistency for respondents near an item’s difficulty 

level, while outfit identifies unexpected responses across the scale, often due to outliers. Items 

with fit statistics outside the acceptable range (typically 0.7 to 1.3) may indicate 

multidimensionality, redundancy, or irrelevance. Misfitting items are identified for potential 

revision, such as rewording for clarity, or removal if they fail to align with the latent construct. 

Once adjustments are made, the Rasch model is reapplied to confirm that the revised scale achieves 

good fit and retains unidimensionality. This iterative process ensures the subscale aligns with the 

latent construct, enabling precise and reliable measurement. 

GROUP LATENT CONSTRUCT POSSESSION 

The possession of the latent trait is at the individual respondent level. Group possession in Rasch 

analysis is the average of the possession levels (logits) estimated for each respondent, providing a 

summary measure of the latent construct for the group. While this average is a straightforward and 

interpretable statistic, it is essential to consider the distribution of individual possession scores 

when interpreting group-level measures. 

Although the Rasch model does not assume a normal distribution of logits, significant deviations 

from an approximately symmetrical distribution can indicate that the group average may not fully 

represent the underlying variability or patterns within the data. For example, if the distribution is 

highly skewed, the mean possession score may be disproportionately influenced by extreme 

values, potentially misrepresenting the central tendency of the group. Similarly, if there are 

multimodal patterns in the data, a single average may obscure important subgroups or clusters of 

respondents with differing levels of possession. 

To address such situations, alternative measures, such as the median or a modal-based analysis, 

may provide more robust summaries of group possession. Additionally, examining the spread (e.g., 

variance or interquartile range) and shape of the distribution can offer valuable insights into group-
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level characteristics. These considerations ensure that the interpretation of group possession is not 

only statistically sound but also meaningful in the context of the latent construct being measured. 

RESPONSE TO THERAPY 

To illustrate the interpretation and claims for therapy response in a example of the possession of 

the latent trait manifestation for symptom severity where an increasing average logit value 

indicates increasing severity of symptom possession. Consider a therapy that reduces the 

possession level from an average of 3.5 logits and a standard deviation of 1.7 logits to 2.7 logits 

and a standard deviation of 1.3 logits. As a first step we can report on the difference and ask 

whether it is the difference is statistically significant at the 95% level and the corresponding effect 

size.  

The reduction in the average possession level of symptom severity from 3.5 logits (with a standard 

deviation of 1.7 logits) to 2.7 logits (with a standard deviation of 1.3 logits) represents a statistically 

significant change at the 95% confidence level. The calculated t-statistic of 3.74 corresponds to a 

p-value of 0.00024, indicating that the observed difference is unlikely to have occurred by chance. 

This result supports the claim that the therapy reduces the possession of the adverse latent construct 

of symptom severity. 

The effect size, measured using Cohen's d, is 0.53, representing a medium effect. This indicates 

that the therapy has a moderate impact on reducing the possession of symptom severity, providing 

further evidence for its efficacy. Effect size complements statistical significance by quantifying 

the magnitude of the therapy's impact, making the results more interpretable in a clinical context. 

In terms of percentage change, the shift from 3.5 logits to 2.7 logits reflects a proportional 

reduction in possession of the latent construct. Since logits represent a non-linear scale, the 

percentage change is not simply the difference divided by the initial value. Instead, the percentage 

change must be interpreted in terms of the exponential relationship logits have to odds. The odds 

corresponding to 3.5 logits are e3.5 ≈ 33.12 and for 2.7 logits, the odds are e2.7 ≈ 14.88. The 

reduction, percentage change,  in odds is  (33.12−14.88)/33.12×100 ≈ 55.1%. 

This indicates a 55.1% reduction in the odds of possessing the latent construct at the post-therapy 

assessment compared to baseline. This non-linear percentage change provides a more nuanced 

understanding of the therapy's impact, capturing the exponential nature of changes in the 

possession of the latent construct. Thus, while the statistical significance and effect size highlight 

the magnitude of the difference, the percentage change in odds offers a practical and interpretable 

measure of how therapy reduces symptom severity in terms of possession of the latent trait. 

The Rasch logit ratio scale provides a robust foundation for a wide range of statistical tests that 

can further enhance the interpretation of therapy response. By transforming ordinal data into ratio-

level measures, the Rasch framework enables precise comparisons and supports advanced analyses 

that go beyond simple group averages. For example, distributional analyses can reveal patterns 

such as skewness or changes in variability that may influence the interpretation of group-level 

possession scores. Tests such as the Kolmogorov-Smirnov or Shapiro-Wilk can assess the 

symmetry of the possession score distribution, while measures like the coefficient of variation 

offer insights into the relative variability of scores before and after therapy. 



Maimon Working Papers                                                                        www.maimonresearch.com 
 

11 
 

The Rasch scale also supports paired comparisons, such as t-tests or non-parametric alternatives 

like the Wilcoxon Signed-Rank Test, to evaluate changes in possession levels. Longitudinal 

models, such as repeated measures ANOVA or mixed-effects models, can further explore how 

possession evolves over multiple time points. Additionally, Rasch-specific analyses, like 

differential item functioning (DIF), allow the evaluation of whether therapy impacts some 

symptoms differently, which could highlight nuanced effects on the latent construct. 

Moreover, the Rasch logit ratio scale underpins effect size calculations, providing meaningful 

measures of therapy impact, with clinically relevant thresholds like the Minimal Clinically 

Important Difference (MCID). The precision of the Rasch framework ensures that such analyses 

are grounded in scientifically valid measures of the latent construct. This versatility highlights the 

Rasch model’s critical role in supporting a comprehensive and nuanced understanding of therapy 

response. 

PERCENTAGES AND NORMALIZATION 

Claims for response to therapy expressed in percentages are not recommended unless it is clearly 

stated that they depend on the characteristics of the logit scale. For example, a logit scale of +/- 

3.0 will yield different percentage differences between points on the scale (e.g., +/- 1.0 logits) 

compared to a scale normalized to 0.0 to 6.0 logits, where percentage differences might be 

calculated between, for example, 2.0 and 4.0 logits. This variability arises because normalization 

affects absolute percentage values and, consequently, changes percentage differences derived from 

the transformed logits. 

Normalization is typically performed to simplify calculations or improve interpretability by 

eliminating negative logits, but it does not alter the underlying relationships between logits or the 

raw scale averages. However, percentages derived from logits are subject to the non-linear nature 

of the logistic transformation, making them inherently dependent on the reference point chosen for 

the logit scale. While normalization does not impact statistical operations or relationships in the 

raw logit scale, it significantly alters the interpretation of probabilities or percentages derived from 

those logits. Care should be taken when interpreting or comparing percentage differences, as they 

are not invariant and reflect the specific characteristics of the chosen logit scale. 

CONCLUSIONS 

The neglect of Rasch measurement principles in health technology assessment (HTA), particularly 

in the evaluation of patient-reported outcomes (PROs) from disease-specific instruments, 

represents a fundamental oversight with significant consequences. Rasch modeling, with its 

unparalleled ability to transform raw observations into scientifically rigorous measurements, has 

long been recognized as a gold standard in measurement science. The Rasch logit ratio scale, which 

ensures unidimensionality, linearity, and invariance, provides a robust framework for quantifying 

therapy response and interpreting changes in latent constructs such as symptom severity or quality 

of life. The lack of its widespread application in HTA is therefore both surprising and troubling, 

creating a systemic problem that undermines the validity of HTA claims related to PROs. 
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Rasch modeling has been a cornerstone of measurement science for over six decades, yet HTA 

continues to rely on raw or summative scores from PRO instruments. These scores, which are 

ordinal in nature, fail to meet the fundamental requirements for valid measurement. Ordinal data 

lacks the equal intervals necessary for meaningful statistical analysis, rendering them incapable of 

supporting proportional comparisons, ratio-based interpretations, or credible claims about therapy 

response. The Rasch logit ratio scale, by contrast, transforms ordinal responses into ratio-level 

measures, allowing for precise and scientifically grounded evaluations of therapy efficacy. The 

continued reliance on flawed raw scores not only invalidates effect size calculations and cost-

effectiveness analyses but also perpetuates a cascade of errors that misinform healthcare decisions 

and resource allocation. 

This persistent problem reflects a critical misunderstanding of measurement principles within the 

HTA community. Many practitioners and policymakers fail to distinguish between descriptive 

observation and true measurement, leading to the widespread misuse of PRO instruments that are 

not Rasch-compliant. These instruments, often prioritized for their ease of use or face validity, 

produce data that may appear intuitive but lack the rigor needed to quantify latent constructs. 

Without Rasch transformation, the outputs from such instruments remain fundamentally 

descriptive, unsuitable for robust statistical modeling or credible claims about therapy response. 

Resistance to adopting Rasch-based methods within HTA further exacerbates the issue. 

Perceptions of complexity, the effort required for reanalysis, and reliance on entrenched but flawed 

methodologies have created a barrier to progress. Familiarity and convenience often outweigh 

scientific rigor, even when the deficiencies of these methods are well-documented. As a result, 

HTA continues to rely on approaches that fail to meet the basic standards of measurement, 

perpetuating what can only be described as a measurement crisis. 

The consequences of this oversight are profound. HTA claims for therapy response based on PRO 

data are frequently invalid, undermining the credibility of individual studies and weakening the 

evidence base that informs critical healthcare decisions. Policies, resource allocation, and even 

patient care are jeopardized when decisions are built on unreliable measures. This failure to adhere 

to Rasch principles not only compromises scientific integrity but also diminishes the value of HTA 

as a tool for advancing healthcare. To address this, HTA must recognize Rasch modeling as the 

standard for transforming raw observations into valid measurements.  
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