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Abstract

The term “clinimetrics” indicates a domain concerned with indexes, rating scales and other expressions that are used to describe or
measure symptoms, physical signs and other clinical variables. Clinimetrics, the science of clinical measurements, has a set of rules
that govern the structure of indexes and their consistency, validity and discrimination properties, as well as the choice of component
variables. A unique feature of clinimetric indexes are broad global ratings of clinical manifestations that would otherwise be scattered,
such as in the case of comorbidity (e.g. the Charlson Comorbidity Index). There have been major developments in the assessment of
subjective health status and of psychosocial aspects. The use of indexes may improve the quality of data collection both in medical
practice and clinical trials. Clinimetrics enlarges the scientific basis of clinical practice and provides an intellectual home for clinical
judgment.

Bullet Points

• The term clinimetrics indicates a domain concerned with indexes, rating scales, and other measurements of clinical phenomena.
• Clinimetrics has a set of rules that help selecting the most suitable clinical measurements.
• Clinimetrics may improve the scientific quality of data and illness configuration.
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Introduction
In their everyday practice, clinicians integrate customary tax-
onomy with a wide range of evaluations that include variables
such as patterns of symptoms, timing of phenomena, severity
of illness, effects of comorbid conditions, rate of progression
of illness, functional capacity, psychosocial impact of medical
disorders and their treatments. This type of information may
be reliably assessed by clinimetric methods. The term “clinimet-
rics” was introduced by Alvan R. Feinstein in 1982 to indicate a
domain concerned with indexes, rating scales and other expres-
sions that are used to describe or measure symptoms, physical
signs and other distinctly clinical phenomena [1, 2]. Examples
of clinimetric indexes mentioned by Feinstein [1, 2] were Jones
criteria for rheumatic fever [1], the New York Heart Association
Functional Classification [3] and Apgar’s method of scoring the
newborn’s condition [4]. In 1987 Feinstein published a monograph
concerned with the rules that govern the structure of indexes, the
choice of component variables, the evaluation of consistency and
validity [5].

The concept of clinimetrics was far ahead of its time and not
surprisingly had only a marginal impact for the first 20 years [6].

In the past two decades there has been an increasing appreciation
of its role, due to a number of converging developments. There
has been growing awareness on how a strictly biological model
of disease that ignores a person’s life experience is insufficient to
account for all the factors that make individuals susceptible to
disease and variably responsive to treatment [7–9]. The changed
spectrum of health conditions (shifted toward aging and chronic-
ity) and the inter-individual variabilities in health priorities sug-
gest that the aim of treatment should refer to personal goals
[7]. Identification of all modifiable biological and non-biological
factors involved is then required [6, 7]. The clinical problems of
patients with multiple chronic conditions (often defined as com-
plex patients) and their implications in terms of health care costs
have attracted increasing consideration [8]. Patient empowerment
and activation represent key aspects to improving health in case
of significant comorbidity. However, such interventions should
be grounded in the biopsychosocial context of an individual [9],
prioritizing patient experiences and quality of life [10].

The aim of this critical review was to illustrate the state of
the art of clinimetrics, the characteristics and types of clinimetric
indexes, and their implications for clinical practice and research.
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Some innovative features of clinimetrics compared to its original
formulations [1, 2, 5] have been outlined in a review of the
field that was published in 2012 [11]. Subsequent clinimetric
studies have yielded additional developments that deserve to be
addressed. There has been a huge redundancy in instruments
measuring clinical variables in the past two decades [6, 11, 12]. It
is thus important to appreciate the characteristics of the available
tools for specific purposes.

For this purpose, the Authors performed a Medline search
of the English language articles concerned with the keyword
“clinimetric∗”, from 1982 to March 2025. Since such procedure was
likely to identify only papers that made specific reference to
clinimetrics and miss other investigations that were concerned
with clinical measurements, it was supplemented by a manual
search of the literature. The most relevant contributions in terms
of clinical implications were selected.

What are the clinimetric measurements
and what do they measure?
The structure, selection of variables, and organization of clinimet-
ric measurements may vary a lot. The traditional use that indexes
have in clinical medicine may range from diagnostic criteria of
disease (determination of status) and instructions for decisions
that lead to diagnostic and therapeutic actions (guidelines) to
description of alterations recorded in repeated ratings (monitor-
ing of change) and prognostic estimation (prediction). The same
index may have more than one role. For instance, a staging system
for cancer may be used to rate the condition of the patient as well
as to indicate a prognostic estimation [5]. Clinimetric tools are not
always called indexes: they may be designated as scales, scores,
factors, stages, classes, ratings, systems or criteria. They may be
applied to any clinical data that derive from observation, medical
history, physical examination, laboratory, imaging, pathology, and
functional analysis.

Clinimetrics often requires the joint collaboration of the
patient, that particularly applies to the psychosocial domain,
where both observer and self-rating scales have been developed
for measuring the same clinical phenomena [6, 11]. Interviewing
or observer-rated methods make full use of the clinical experience
and of the discrimination skills of the interviewer. Clinical
interpretation of symptoms according to diagnostic criteria has
indeed become the mainstay of psychiatric assessment [13].
On the other hand, self-rating methods allow a more direct
assessment of the patient’s subjective perceptions, such as
quality of life. Patient Reported Outcome Measures (PROMs) are
self-reported scales and indexes specifically designed to improve
the detection of the patients’ subjective experience [14]. Originally
designed to measure treatment outcomes, PROMs can be used in
clinical practice as screening tools, 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. Clinimetrics addresses also the various
components of the patient-physician relationship [15] that are
essential for shared decision-making and self-management [16].

A unique feature of clinimetric tools is the possibility to provide
a broad global rating of clinical phenomena, such as comorbidity
[8]. Many clinimetric indexes express the global rating of a condi-
tion with a score [5, 11, 12]. The Apgar score pioneered the field [4];
other common examples are the Gleason score for prostate cancer
[17] and the score for predicting risk of stroke in atrial fibrillation
[18]. In fields such as neurology and geriatrics the main challenge
is classifying disability rather than disease [6–8]. Thus, a number

Table 1. Clinimetric characteristics.

1) Standardization: reliability (inter-rater agreement, consistency)
and validity

2) Purpose and framework (clinical functions, justification and
applicability)

3) Comprehensibility
4) Replicability (e.g. clarity of instructions)
5) Ability to discriminate accurately
6) Face validity (biological and clinical coherence of components)
7) Content validity (comprehensiveness, weighting of components,

quality of basic data)
8) Ease of practical application

of clinimetric instruments have been developed for measuring
daily functional capacities [19, 20], pain [21], gait and balance [22,
23], and dyskinesia [24, 25].

How to evaluate measurements in
clinimetrics
Clinimetrics can be evaluated by several criteria (Table 1). As to
standardization, reliability and validity are considered the main
requirements for an index. Reliability often has an external part
(observer variability in using the index, such as inter-rater agree-
ment) and an internal part (consistency). Agreement between
raters on categorical variables is often reported using the kappa
coefficient, that represents agreement corrected for chance [5].
The problem of observer variability occurs in virtually all medi-
cal fields. For instance, in classic studies considerable variation
was found in interpretation of mammograms [26], assessment
of physical signs in respiratory disease [27], and histopathologic
diagnosis of melanoma [28]. Validity, on the other hand, reflects
the accuracy with which the phenomenon under observation is
measured with a standard reference procedure, or gold standard
[5]. An index is valid if it measures what is supposed to measure.

An essential requisite of a clinimetric measurement is its sen-
sitivity, defined as its ability to discriminate between patients and
controls and/or subgroups of patients and to reflect changes in
treatment trials [29]. This property is often indicated as respon-
siveness [30]. However, responsiveness, if not associated with the
ability of an index to differentiate among distinct populations or
clinical subgroups (i.e. discrimination properties), may be affected
by non-specific effects [31].

There are major differences between clinimetrics and the tra-
ditional psychometric approach [29, 31]. A basic psychometric
assumption is the need for homogeneity of components of rating
scales, as measured by statistical tests such as Cronbach’s alpha
and factorial analysis [29, 31]. The redundant components that
provide a scale with a high score for homogeneity are likely to
obscure its capacity to record changes in clinical status. In the
clinimetric approach, neither homogeneity of components nor
unidimensionality are required, conforming to the heterogeneous
features of clinical variables. Indeed, what matters is the capacity
of an index to discriminate between different (sub)groups of
individuals and to reflect changes in experimental settings such
as drug trials [29]. Further, in classical psychometrics, all items of
a rating scale have the same weight and measure parallel forms
of the same symptom. Yet, in clinical practice (as reflected by
the clinimetric approach) not all symptoms have the same weight
(major and minor symptoms can be differentiated, such in Jones’
criteria for rheumatic fever) [1]. Finally, a high correlation is often
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regarded as evidence that the two scales measure the same factor.
However, a high correlation does not indicate similar discrimi-
nation properties: a common content of two scales may insure
a high positive correlation between them, but the items they do
not share may be important in determining their sensitivity [29].
As a result, even though the basic principles of clinimetrics and
psychometrics may seem to be similar, the two domains have
substantial differences in strategies and goals, that need to be
differentiated in the description of an index.

What type of clinimetric indexes are
available and how can they be used?
Clinimetric indexes may be differentiated into ailment-oriented
and general [5]. Ailment-oriented indexes refer to specific
diseases, states and clinical manifestations. They can produce
diagnostic criteria for a particular disease or describe symptoms,
temporal occurrence of signs and symptoms and presence of
associated disturbances (comorbidity). General indexes refer to
general health and functional states that are not distinctive
for a particular disease or condition [5]. Indexes may either
be restricted to a specific clinical issue (e.g. pain) or attempt
to synthesize different and heterogeneous manifestations of
illness in an overall judgment of the person’s condition. The
amount of clinical information that general indexes may yield
is considerable. Such global ratings (unitary concepts) allow to
bring together clinical manifestations that would otherwise be
scattered and to find a context that is more meaningful than what
is provided by medical diagnoses [6]. For instance, the Charlson
Comorbidity Index [32] is the most widely recognized clinimetric
method for identifying the patient’s unique clinical situation, with
particular reference to prognostic variables. It not only indicates
how comorbidity affects the outcome of the primary diagnosis
[33, 34], but it is also a global evaluation of the overall severity of
illness.

Examples of clinimetric unitary concepts are:
a) frailty, that connotes increased vulnerability to physiological

and psychological stressors in older people [8, 35, 36]. The Clinical
Frailty Scale provides an overall clinical picture that does not
simply result from the sum of morbidities [35];

b) allostatic load, that refers to the cumulative burden of chronic
stress and life events [37–39]. When environmental challenges
exceed the individual ability to cope, allostatic overload ensues
[38]. Clinimetric methods, based on clinical interview [38] or self-
rated questionnaire [40] have been introduced;

c) euthymia, that indicates presence of positive affect, balanced
levels in psychological well-being dimensions, and resilience [41].
It contributes to a favorable disease course and outcome. Both
observer- and self-rated clinimetric methods for its assessment
are available [41].

Clinimetrics is in line with the notion that health applies
to the whole person and not to specific organs, has subjec-
tive dimensions (how an individual experiences it and how such
experience is communicated to the physician), and has a posi-
tive and dynamic connotation in terms of functional ability [6,
11, 42]. Indeed, the subjective perception of health status is as
valid as that of the clinician in evaluating outcomes [14, 43–
45]. There may be important discrepancies between the clinical
state of an individual according to objective measurements and
the unique personal perception of health: individuals with severe
medical diseases by objective parameters may maintain a high
level of functioning, while disorders that are judged as minor

ailments by physicians may have devastating effects [46, 47]. Such
discrepancies have a primary role in assessing recovery [48] and
in rehabilitation medicine [49, 50].

Further, a number of clinimetric indexes has been developed
to assess individual attitudes and behavior related to health and
disease, that shape lifestyle, presentation of symptoms, access
to patient care, interactions between patients and physicians,
adherence to medical advice, response to treatment [51]. Health
attitudes and behavior may range from anxiety and worry about
illness to various forms of denial, such as delay of seeking care and
lack of adherence to treatment. An impressive body of evidence
has linked the progression of severe medical disorders to specific
lifestyle behaviors [16]. Clinimetric indexes for assessing variables
such as alcohol consumption, nicotine dependence, and sleep
quality are available [52]. In particular, health behavior is likely
to play a major role in the process of convalescence, in self-
management of chronic conditions, in determining a state of
recovery, and whenever a rehabilitation process is involved [51].

Clinimetric strategies are also useful to evaluate the balance
of potential benefits and adverse effects of treatments applied
to the individual patient [53]. There have been major clinimetric
developments in the assessment and definition of adverse events,
such as those that have occurred with psychotropic drugs [54].
The concept of iatrogenic comorbidity refers to the unfavorable
modifications in the characteristics, course and response to treat-
ment of an illness that may be related to previously admin-
istered therapies [54]. Vulnerabilities may manifest themselves
during treatment administration and/or after its discontinuation.
Research on attitudes toward medications has shed new light
on the phenomena related to treatment adherence [55]. Clini-
metric tools may thus help placing treatment options within
the framework of potential benefits, likelihood of responsive-
ness, and vulnerability to the adverse effects of treatment [56].
Indexes for measuring medication appropriateness have been
validated [57].

In the medical setting, psychiatric evaluation is primarily
geared to identification of mental disorders according to
diagnostic criteria, with particular reference to depressive and
anxiety disorders [13]. However, it does not allow to characterize
the individual psychosocial issues that affect illness course and
management [46, 58]. Clinimetric indexes, based on clinical
interview or questionnaires, may thus be helpful [46].

Implications for clinical trials
The clinimetric approach has a number of implications for clinical
trials [59]. When no significant differences emerge, a factor that is
frequently overlooked is that the selected measures may be valid
and reliable, but they lack adequate discriminating properties.
Such considerations particularly apply to studies concerned with
small samples, or when differences are expected to be small [29].

As important is the clinimetric concept of incremental validity
(each distinct aspect of measurement should deliver a unique
increase in information in order to qualify for inclusion) [11, 60].
In clinical research, many scales are often used under the mis-
guided assumption that nothing will be missed. On the contrary,
violation of the principle of incremental validity is likely to lead
to inconsistent results [11].

Another major issue in the interpretation of clinical trials is
that treatment outcome is the cumulative result of different
factors [61]. In fact, a selected treatment interacts with sev-
eral classes of variables (globally labeled as non-specific): liv-
ing conditions (e.g. housing, nutrition, work, environment, social
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Figure 1 Interacting clinimetric variables that affect treatment outcome

support), patient characteristics (e.g. age, sex, genetics, general
health conditions, personality, well-being), patient’s health atti-
tudes and behavior, treatment setting (e.g. physician’s attitude
and attention), illness features and previous treatment, level of
self-management [61]. All these variables, that can be measured
(and thus controlled for) with clinimetric indexes (Fig. 1), may
bring therapeutic or counter-therapeutic effects. In some patients
their interactive combination may lead to clinical improvement,
whereas in other cases yields no effect or worsens the condition
[61]. How a person experiences the treatment process, his/her
interaction with the physician and significant others, his/her role
in collaborating with the therapeutic plan (self-management), are
all fundamental components of therapy viewed as a total human
response.

Recently, Horwitz et al. [59] have suggested the use of compos-
ite clinical scores in clinical trials. Such scores may be calculated
as a weighted sum of a patient’s clinical features, comorbidity,
and other characteristics that may affect individual susceptibility
to adverse outcomes. Physicians commonly evaluate the risk for
adverse outcomes and select treatment accordingly [56, 59]. The
calculated score may indicate the clinical subgroups that might
benefit most from a given treatment [59].

Conclusions
Clinimetrics, the science of clinical measurements, enlarges the
scientific basis of clinical practice and expands the narrow range
of information that is currently used in research. Selecting the
most suitable clinimetric assessment strategies may demarcate
major prognostic and therapeutic differences among patients
who otherwise seem to be deceptively similar because they have
the same diagnosis and laboratory results [2, 6, 11]. The concept
of clinimetrics is closely related to the need for physicians to
distinguish diagnosis from health [62], disease, illness, sickness
and predicaments [63], absence of disease and well-being and
wellness [41, 64, 65].

Clinical excellence involves both the art and the science
of medicine: a comprehensive knowledge of presentations
and courses of diseases, skills in data gathering, competency
in communication, and considerable judgment in the use of
information and problem solving [66]. Skills in data gathering are
concerned with observation, clinical interviewing and physical
examination. Clinimetrics calls for a renewed appraisal of clinical
interviewing as the basic method to understand how a person
feels and what are the presenting complaints, obtain medical
history, evaluate personal attitudes and behavior related to health
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and disease [67, 68]. Clinimetric indexes offer unprecedented
opportunities for improving the quality of data collection,
whether obtained by clinical interviews or questionnaires, and
such quality is likely to affect assessment and treatment. The
clinimetric perspective provides an intellectual home for the
reproduction and standardization of clinical judgment [69]. It
calls for a joint evaluation of biological, psychological and social
factors that allow the clinician to make full use of all available
information.
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