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Abstract 

Patient-Reported Outcome Measures (PROMs) are self-rated scales and indices developed to 

improve the detection of the patients’ subjective experience. Given that a considerable number of 

PROMs are available, it is important to evaluate their validity and usefulness in a specific research 

or clinical setting. Published guidelines, based on psychometric criteria, do not fit in with the 

complexity of clinical challenges, because of their quest for homogeneity of components and 

inadequate attention to sensitivity. Psychometric theory has stifled the field and led to the routine 

use of scales widely accepted yet with a history of poor performance. 

 Clinimetrics, the science of clinical measurements, may provide a more suitable conceptual and 

methodological framework. The aims of this paper are to outline the major limitations of the 

psychometric model and to provide criteria for Clinimetric Patient-Reported Outcome Measures 

(CLIPROM). The characteristics related to reliability, sensitivity, validity and clinical utility of 

instruments are critically reviewed, with particular reference to the differences between clinimetric 

and psychometric approaches. Of note is the fact that PROMs, rating scales and indices developed 

according to psychometric criteria may display relevant clinimetric properties. The present paper 

underpins the importance of the clinimetric methodology in choosing the appropriate PROMs. 

CLIPROM criteria may also guide the development of new indices and the validation of existing 

PROMs to be employed in clinical settings.   
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Introduction 

Alvan R. Feinstein introduced clinimetrics [1-3], a clinically based evaluation method that 

has been defined as the science of clinical measurements [4]. Feinstein described criteria to be used 

for developing clinimetric indices: “We must create new scales or new criteria for old scales that 

deal with the different roles of clinical data in identifications, classifications, and temporal 

distinctions. In identification, criteria of existence provide clinical rules for denoting the presence of 

such entities as arthritis, carditis, or rheumatic fever. In classification, we need criteria of gradation 

to demarcate such entities as the severity of arthritis, the degree of cardiac enlargement, or the 

rating of functional impairment. Each of these types of criteria can be applied in different temporal 

circumstances, referring to a single state, a transition or a prediction” [1, p. 2]. Such criteria were 

further refined in a subsequent publication [5], where the main methodological differences between 

the psychometric model and the clinimetric approach were outlined.  

Classification systems in psychiatry, such as the Diagnostic and Statistical Manual of 

Mental Disorders [6], are essentially based on diagnostic criteria that reflect a clinimetric approach 

[1, 7]. The use of rating scales and indices is an essential integration to the diagnostic configuration 

[8-11]. Such integration appears to be particularly important in randomized controlled trials (RCT) 

and for measuring the effects of mental care [12], where there has been growing interest in the use 

of rating scales in the clinical process of psychological and psychiatric assessments. The importance 

of Patient-Reported Outcome Measures (PROMs), self-rated subjective experiences of symptom 

burden and psychological well-being in relation to health conditions and/or treatments, has gained 

increased recognition [13-27].  

In the present paper, we discuss the major limitations of the psychometric model, 

particularly as to the assessment of validity of PROMs, and provide alternative methodological 

recommendations based on clinimetrics. The criteria for Clinimetric Patient-Reported Outcome 

Measures (CLIPROM) are presented. Such criteria apply to the development of new clinimetric 
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indices and scales, as well as to the assessment of properties (e.g., sensitivity) and of clinical utility 

of existing PROMs.   

 

Patient-Reported Outcome Measures (PROMs) 

PROMs are self-reported scales and indices specifically developed to improve the detection 

of the patients’ subjective experience [13-27]. Originally designed to measure treatment outcomes, 

PROMs have a number of applications. In clinical practice they can be used as screening tools for 

case identification and to evaluate the severity, burden and impact of symptoms on quality of life 

and psychological well-being and to assess functioning in daily life, productivity, and emotional 

stability. In addition, PROMs can serve as monitoring instruments, particularly to detect the 

personal experience of care, including the subjective perception of change after treatment [14, 22, 

23, 25, 28]. In this regard, PROMs have been used to enhance patient engagement (e.g., promoting 

a shared decision-making process) and to facilitate patient-clinician communication, clarifying the 

patient’s subjective values and priorities for care [14, 22, 23, 25, 28, 29]. A major long-term 

advantage of PROMs is to facilitate shared identification of goals and priorities between physician 

and patient faced with complex, chronic, and multifaceted problems [29]. Two main types of 

PROMs can be identified: some were designed to be used for evaluating the impact or burden of a 

specific disease such as cancer or depression, whereas others that can be used across disorders have 

a more general focus on the assessment of general perceptions such as quality of life [14, 22, 23, 25, 

28].  

The importance of evaluating the reliability and validity of such instruments for inclusion in 

trial protocols has been highlighted [30-38]. Criteria on the basis of the psychometric model have 

been developed [13, 15, 18, 30, 39-44]. The “Standard Protocol Items: Recommendations for 

Interventional Trials (SPIRIT-PRO)” statement provided an evidence-based list of PROMs 

recommended for inclusion in trial protocols [32, 34].  
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Psychometric Guidelines 

Focusing on traditional psychometric criteria, Bombardier and Tugwell [45] were among the 

first authors to indicate a checklist for determining the reliability and validity of PROMs. Since 

then, various publications have suggested standards for the development of new PROMs and 

evaluation of their consistency and validity [39, 40, 42, 46, 47]. One of the most comprehensive 

checklists was developed in 1994. The Medical Outcomes Trust, a complex mix consisting of 

nonprofit organizations, academic researchers, public sector agencies, and commercial firms, 

established a Scientific Advisory Committee, with the mission to define a set of criteria to be used 

for the assessment of reliability and validity of outcome measures covering the domains of health 

status and quality of life [39]. The resulting criteria, which represent general guidelines, were set 

according to psychometric methods and covered the evaluation of the following domains: 

conceptual model, reliability, validity, responsiveness, interpretability, respondent and 

administrative burden, alternative forms, cultural and language adaptations [39]. In 2004, under the 

aegis of the Food and Drug Administration (FDA), the US National Institutes of Health (NIH) 

launched the Patient-Reported Outcomes Measurement Information System or PROMIS initiative 

(www.nihpromis.org), a 5-year cooperative group program of research designed to develop, 

validate, and standardize PROMs [13, 15, 18, 30]. In the position paper produced for the launch of 

the PROMIS initiative, Reeve et al. [31, p. S22] declared their mission as providing “[…] a unique 

opportunity to use advanced psychometric methods to construct, analyze and refine item banks, 

from which improved patient-reported outcome (PRO) instruments can be developed”. Another 

similar initiative, also strongly rooted in the psychometric tradition, was promoted by a panel of 

international experts (psychologists, epidemiologists, statisticians, and clinicians) who published 

the COnsensus-based Standards for the selection of health Measurement INstruments, the COSMIN 

criteria [41, 43, 48, 49]. They provided a checklist containing standards for evaluating the 

methodological quality of studies on measurement properties of PROMs [41, 43, 48, 49]. 
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A number of other consensus papers were published, initiatives launched, international 

conferences organized, working groups established, methodological recommendations provided, 

and guidelines introduced, in which standardized criteria for the evaluation of measurement 

properties of PROMs according to psychometric principles were suggested [13, 30, 32, 34, 36, 44, 

50-52].  

 

Clinical Inadequacy of the Psychometric Model and Development of the Clinimetric 

Approach  

The development of psychometrics has taken place outside of clinical fields, mainly in the 

educational and social areas [5, 53]. It took a long time before the issues of reliability and validity 

were approached in their clinical meanings with the introduction of clinimetrics [1-3]. 

The psychometric strategy consists of finding and combining multiple items that are 

relatively homogeneous, as they are all intended to measure the same single attribute [5]. The 

assumption of homogeneity of components, which represents the methodological framework of the 

psychometric model, refers to the degree of positive correlations between items of the rating scale 

under examination [4, 5, 9, 54, 55]. As Feinstein noted: “The customary psychometric goal is to 

achieve a unidimensional construct, in which the relatively homogeneous components all measure 

essentially the same idea. Components that seem substantially different are eliminated if they do not 

correlate well with each other” [56, p. 126]. However, as it has been widely demonstrated [4, 5], the 

same statistical analyses that give a scale a high score for homogeneity of components may obscure 

its clinimetric properties, particularly sensitivity to change.  

In the clinimetric approach, neither homogeneity of components nor unidimensionality are 

required, and what matters is the clinical utility of the rating scale in the process of assessing a wide 

range of clinical issues [3, 5, 53]. Such issues encompass: patterns or types, severity, duration and 

sequence of symptoms; rate of progression and staging of illness; effects of comorbid conditions, 

including the evaluation of iatrogenic comorbidity; aspects of illness behavior, functional capacity, 
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remission, recovery and lifestyle; response to previous treatments; mental pain, psychological well-

being, and euthymia; and many other clinical features that demarcate major prognostic and 

therapeutic differences in patients who appear to be deceptively similar since they share the same 

diagnosis [3, 54, 57-61]. Clinimetric indices that could function as PROMs have been developed 

[28, 59, 62, 63] and the clinimetric properties of previously developed scales have been evaluated 

[64-74]. However, the clinimetric perspective has not been considered by consensus reports on 

standardized criteria for the assessment of PROMs [13, 30, 31, 34, 36, 44]. It has been argued that 

exclusive reliance on psychometric criteria has impoverished the clinical process of psychological 

assessment [7] and represents an obstacle to the progress of clinical research [53]. There is, 

therefore, a need for a consensus to define criteria for evaluating the properties of PROMs 

according to clinimetric principles. 

 

Methodological Differences between Psychometrics and Clinimetrics   

Reliability 

The term “reliability” was originally introduced by Spearman [75, 76] and refers to the 

assessment of accuracy and stability of test results [77]. Clinimetric criteria for evaluating the 

reliability of PROMs differ from those conventionally used in the psychometric model [78].  

 

Internal Reliability or Consistency 

A crucial psychometric characteristic, perhaps the most critical criterion, is internal 

reliability or consistency, that is a measure of the extent to which items in a rating scale are 

correlated [42]. All items in a psychometric rating scale are weighed the same [9, 42]. As recently 

stated in a publication on classical psychometrics: “all items on an instrument are equally relevant 

in evaluating a person’s true score” [79, p. 9]. Such a psychometric assumption, however, clashes 

with the clinical reality: certain symptoms may be more troublesome or incapacitating than others; 

mild, moderate, and severe symptoms should be differentiated [3, 7, 80].  
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Cronbach’s alpha is the most widely used index of internal consistency in the psychometric 

model [81]. Cronbach himself [82] warned against increasing the number of items for improving 

the coefficient and provided a method of correction that is a measure of correlation among items. 

Unfortunately, such a method has been ignored. Feinstein [3], Bech [54], and Fava et al. [53, 83] 

further questioned the utility of pursuing an improvement of Cronbach’s alpha by increasing the 

number of items in a rating scale. The longer the scale, in fact, the more problematic is its clinical 

use.  

Another major problem related to the use of Cronbach’s alpha coefficients has to do with 

redundancy (i.e., items that do not add clinical information as they actually measure parallel forms 

of the same symptom). The clinical utility of rating scales including redundant items is 

questionable, since they capture only a narrow part of the clinical condition under examination [83, 

84]. Furthermore, the redundant nature of items may increase the internal consistency of the rating 

scale but is likely to decrease its sensitivity [5, 53, 83].  

In the clinimetric approach, not all items necessarily carry the same clinical weight and the 

property of internal consistency is not required. In addition, items are not assumed to be inter-

correlated as they should be locally independent (i.e., the probability of a positive score of an item 

should not depend on the positive score of any other item) and, most importantly, items should not 

provide redundant clinical information, as they should be multidimensional [9, 83]. “The multiple 

items are not expected to be homogeneous because they indicate different attributes of a complex 

clinical phenomenon” [5, p. 1203]. Bayes Information Criterion (BIC) is a statistical model that can 

be used in the clinimetric approach to avoid redundancy across items [85]. Specifically, this method 

may apply to the detection and selection of locally independent and multidimensional items 

providing distinctive clinical information. 
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Test-retest Reliability or Reproducibility 

Test-retest reliability refers to the ability of a rating scale or index to produce the same 

results over time, assuming that the clinical dimension under assessment has remained unchanged 

[9]. However, in a clinical population there may be day-to-day variations in the parameters under 

analysis. In clinimetrics, this measurement property is not considered to be as important as other 

features such as sensitivity [83].  

 

Sensitivity  

 The concept of sensitivity was introduced by Kellner in 1972 as the ability of a rating scale 

or self-reported questionnaire to differentiate patients from control subjects, to discriminate 

between different groups of patients suffering from the same illness (e.g., depressed inpatients and 

outpatients), and to reflect changes in experiments in therapeutics such as drug or psychotherapy 

trials [86]. Sensitivity may also extend to the ability of a clinimetric index to differentiate between 

wanted and unwanted effects of treatments and to discriminate between an active drug and placebo 

or between a specific psychotherapeutic treatment and attention placebo or clinical management 

[83]. In clinical trials that did not differentiate active treatments from placebo [87, 88], this failure 

might be due to poor performance of the treatment under consideration, but it might also be due to 

the lack of sensitivity of rating scales developed using psychometric criteria only [53]. PROMs may 

be valid and reliable according to psychometric principles, but they may lack sensitivity in a clinical 

context.   

Sensitivity is crucial when treatment effects are small, in studies with limited sample size, 

and in the clinical process of assessment of recovery, with particular reference to residual and 

subclinical symptoms [89].  

The concept of responsiveness refers to only one aspect of sensitivity (response to change) 

of a scale and not to its discriminating properties between different populations [4, 83].  
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Validity 

 For evaluating the validity of PROMs, clinimetric criteria differ from those conventionally 

used in the psychometric model and include the assessment of clinical, construct, biological, 

predictive, incremental, and concurrent validity.  

Clinical Validity 

The ability to discriminate between subjects with or without a condition is a core clinimetric 

criterion for evaluating the usefulness of an index [3, 53, 73, 74, 80, 84]. Such discrimination may 

also be achieved with the use of cut-off scores [9, 90, 91].  

 

Construct Validity 

The concept of construct validity was originally introduced by Cronbach and Meehl [92] 

and refers to the extent to which a rating scale adequately measures the underlying construct that is 

intended to measure [93]. In the psychometric model, construct validity is often evaluated using 

Factor or Principal Component Analyses [9, 94]. The utility of such psychometric analyses has been 

questioned [3, 9, 83]. Bech noted: “Factor analysis is a psychometric method that reveals a structure 

in an assessment scale, but not whether it is a dimension in which the total score is a meaningful 

expression of the severity of a condition” [9, p. 23].  

According to the clinimetric approach, unidimensionality is not a specific requirement of 

PROMs. A method for exploring and understanding the dimensionalities of the index is represented 

by Item Response Theory (IRT), with models such as Rasch and Mokken analyses [9, 73, 74, 80, 

95, 96]. In the Mokken analysis, the coefficient of scalability is used to investigate the construct 

validity of PROMs [9]. The clinimetric concept of scalability differs from the psychometric 

assumptions of homogeneity of components or unidimensionality [9, 73, 74, 83]. Testing the 

scalability means examining to what extent each item in a clinimetric index provides distinctive 

clinical information and determining whether symptoms included in a clinimetric index belong to 

an underlying clinical syndrome [9, 73, 74, 80].  
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Biological Validity 

Gummel and Wildner [97] coined the expression “biological validity”, but it was Bech [9, 

98] who applied this concept to rating scales. Biological validity refers to the extent to which items 

of PROMs correspond to or reflect biological processes of the clinical condition under examination 

[9, 99].  

Wright and Feinstein [5] noted that since in the psychometric model the items are combined 

only according to high statistical correlations, the scales may lack a coherent biologic conception 

despite the impressive mathematical associations.  

 

Predictive Validity 

The concept of predictive validity refers to the ability of a rating scale to predict response to 

treatment and patient outcomes [100].  

Predictive validity has been considered an important issue in clinimetrics [5]. For instance, 

Topp et al. [64] supported the predictive validity of the 5-item version of the Well-Being Index 

(WHO-5), one of the most widely used PROMs for the assessment of psychological or subjective 

well-being. They showed that patients with cardiovascular disorders reporting a score < 50 on the 

WHO-5 had significantly higher mortality rates than those scoring ≥ 50 [64].  

 

Incremental Validity 

The concept of “incremental validity” was originally introduced by Sechrest [101] and was 

applied to clinimetrics by Fava and associates [4]. It refers to the distinctive contribution or increase 

in predictive ability associated with the inclusion of a particular instrument in the clinical decision 

process [4]. Regression analyses, particularly hierarchical approaches, can be used to test the 

incremental validity of PROMs [69], but other statistical methods (e.g., Bayesian statistics, multiple 

or partial correlations, and discriminant analyses) are also available [101, 102].  
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In the clinimetric approach, the choice of PROMs is dictated by the clinimetric principle of 

incremental validity: each distinct aspect of the clinical assessment should deliver a distinctive 

increase in information in order to qualify for inclusion [7].  

The clinimetric concept of incremental validity also applies to the selection of items: each 

item should provide distinctive clinical information to be included [69].  

Violation of the clinimetric principle of incremental validity may lead to conflicting results. 

According to the psychometric model, selection of assessment instruments includes several highly 

redundant measures, which are often included in a psychometric battery of tests with the misguided 

assumption that nothing will be missed [7].  

 

Concurrent Validity 

The term “concurrent validity” refers to the evaluation of the extent to which the rating scale 

significantly correlates with another related and previously validated assessment instrument [103]. 

Such a property is not considered to be as important as other clinimetric features. In the 

psychometric model, a high correlation is often regarded as evidence that two rating scales actually 

measure the same clinical factor. However, a high correlation does not indicate similar clinical 

validity: two rating scales may have a common content, that ensures a positive association, but they 

may display differential sensitivity and validity [53]. From a clinimetric perspective, concurrent 

validity of PROMs should be evaluated at baseline and at follow-up, considering the severity and 

staging of the clinical condition under assessment [80, 104].  

 

Clinical Utility 

The concept of clinical utility refers to the degree of influence that PROMs have not only on 

the clinical process of assessment but also on treatment planning [105-107]. Such a concept 

includes the clinimetric evaluation of the extent to which PROMs contribute to detect, predict, and 
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monitor symptom changes and treatment outcomes [105-107]. The following properties should be 

considered when evaluating the clinical utility of PROMs.  

 

Sensibility 

The concept of sensibility was originally introduced by Feinstein and his research group [3, 

108, 109] and refers to the assessment of the ease with which PROMs can be used in clinical 

research and practice. Sensibility cannot be evaluated quantitatively using statistical analyses, but 

should instead include the assessment of “the specific purpose and clinical setting for which the 

index will be used” [109, p. 418]. 

Another key characteristic of sensibility refers to the ability of PROMs to facilitate 

clinician-patient interaction and collaboration [4, 108]. This clinimetric principle therefore has a 

number of important advantages not only for clinicians, as they will use PROMs quick and easy to 

administer and score, but also for patients who are actively involved in the clinical process of 

assessment [12, 100].  

 

Format  

To examine the structure of PROMs, several aspects should be considered, such as length of 

assessment, wording of items, and response format or calibration of items. 

The use of a short scale with a limited number of items is indeed of great importance in 

clinical research and practice [9, 28, 59, 62-64, 110, 111].  

 

Transferability 

Bech et al. [112] provided a comprehensive definition of the concept of “transferability”, 

that refers to whether a clinimetric index continues to measure the same clinical dimension across 

different groups of patients (e.g., men versus women, young versus old patients), or within the same 
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group of patients when the index is used for repeated measures over a treatment course. In other 

words, transferability consists in the assessment of “how universally useful a scale is” [112, p. 49]. 

 

Clinimetric Requirements  

The following methodological recommendations apply to PROMs according to a clinimetric 

approach: 

 1. If the aim of the investigation is to discriminate between an active treatment and placebo, 

to differentiate between different groups of patients, or to capture changes in clinical trials, PROMs 

that were found to entail the clinimetric property of sensitivity should be used. The clinimetric 

properties of clinical and predictive validity should also be considered. Exploration of construct 

validity is not mandatory; it may be helpful for a better understanding of the properties (i.e., 

construct validity) of an index, particularly when PROMs are used to assess the burden or severity 

of the clinical condition under evaluation. 

2. The principle of incremental validity, to avoid the use of multiple redundant instruments, 

should dictate the choice of PROMs to be included in an assessment battery. 

Table 1 summarizes the main CLIPROM criteria that have been outlined in the present 

paper. They are shown in comparison with commonly used psychometric criteria. CLIPROM 

criteria apply not only to clinimetric indices such as the PsychoSocial Index [62, 63] and the Mental 

Pain Questionnaire [28], but also to the evaluation of existing PROMs originally developed within 

the psychometric model [65-68, 72]. Indeed, it is important to note that also when developed 

according to psychometric criteria, PROMs, rating scales and indices should not be discarded, since 

they may display important clinimetric properties. PROMs such as Kellner’s Symptom 

Questionnaire [72] and the Hopkins Symptom Checklist [65-68], which were originally developed 

using psychometric principles, have been found to entail the clinimetric properties of sensitivity and 

clinical validity.  
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Conclusions 

Psychometric criteria are often inadequate in the setting of clinical assessment because of 

their quest for homogeneity of components and lack of attention to clinical utility and sensitivity in 

the clinical environment [113].  

In addition to the CLIPROM criteria, the main methodological recommendations that have 

been reported in the PROMIS and COSMIN initiatives [13, 15, 43, 48, 49] are summarized in Table 

1. Simple reference to psychometric recommendations is no longer advised, given that PROMs are 

instruments to be used to assess clinical issues. Psychometric theory stifled the field and led to the 

routine use of scales widely accepted yet with a history of poor performance [113]. The guidelines 

developed by the Food and Drug Administration Center for Drug Evaluation and Research (CDER) 

in cooperation with the Center for Biologics Evaluation and Research (CBER) and the Center for 

Devices and Radiological Health (CDRH) [114] still focus on psychometric criteria and need to 

include the clinimetric principles of sensitivity and validity for PROMS. The choice of the most 

adequate PROMs should therefore depend on clinimetric criteria rather than on psychometric 

principles that are likely to clash with the complex clinical reality. The present paper underpins the 

importance of the clinimetric methodology in choosing the appropriate PROMs. Investigators and 

clinicians may weigh strengths and weaknesses of each assessment tool and select PROMs that best 

fit their needs. CLIPROM criteria challenge the traditional views of how PROMs should be 

developed and guide the construction of new indices and the validation process of existing PROMs 

to be employed in clinical settings.   
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