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The term ‘clinimetrics’ was introduced by Alvan R.

Feinstein in 1982 to indicate a domain concerned

with indexes, rating scales and other expressions

that are used to describe or measure symptoms,

physical signs and other distinctly clinical phenom-

ena (1,2). The customary taxonomy does not

include patterns of symptoms, severity of illness,

effects of comorbid conditions, timing of phenom-

ena, rate of progression of illness, functional capac-

ity and other clinical features that demarcate major

prognostic and therapeutic differences among

patients who otherwise seem deceptively similar,

because they have the same diagnosis and labora-

tory results (2). Well-known examples of clinimetric

indexes are Jones criteria for rheumatic fever (1),

the New York Heart Association Functional Classifi-

cation (3) and Apgar’s method of scoring the new-

born’s condition (4). Clinimetrics has a set of rules

that govern the structure of indexes, the choice of

component variables, the evaluation of consistency

and validity (5). There has been an enormous

redundancy in instruments measuring clinical vari-

ables in the past two decades (6). It is thus impor-

tant to know the different characteristics of the

available indexes to determine which are the most

suitable and reliable methods for specific purposes.

Recent awareness of the inadequacy of disease as

the primary focus of medical care makes the clini-

metric challenge of the utmost importance. Tinetti

and Fried (7) have observed that, when disease

became the focus of medicine in the past two centu-

ries, the average life expectation was 47 years and

most clinical encounters were for acute illness. The

changed spectrum of health conditions (shifted

towards ageing and chronicity) and the interindivid-

ual variabilities in health priorities suggest that the

aim of treatment should refer to personal goals, that

may range from attainment of cure to prevention of

recurrence, from removal of functional impairment

to alleviation of symptoms. This requires identifica-

tion of all modifiable biological and non-biological

factors involved (7). Disease-specific guidelines pro-

vide very limited indicators for patients with multi-

ple conditions (8). Furthermore, there are medically

unexplained symptoms that occur in up to 30–40%

of medical patients and increase medical utilisation

costs (9). With this regard, it has been suggested that

it is not that certain disorders lack an organic expla-

nation; it is our assessment that is inadequate in

most of the clinical encounters (9). In fields such as

neurology and geriatrics, the main challenge is to

classify disability rather than disease. Accordingly, a

number of clinimetric instruments have been devel-

oped for measuring pain (10), muscle functioning

(11), gait and balance (12), dyskinesia (13) and delir-

ium (14). Measurement of symptoms (15) and a

multiaxial nosography (DSM-IV) (16) have become

the mainstay of psychiatric assessment.

SUMMARY

‘Clinimetrics’ is the term introduced by Alvan R. Feinstein in the early 1980s to

indicate a domain concerned with indexes, rating scales and other expressions that

are used to describe or measure symptoms, physical signs and other clinical phe-

nomena. Clinimetrics has a set of rules that govern the structure of indexes, the

choice of component variables, the evaluation of consistency, validity and respon-

siveness. This review illustrates how clinimetrics may help expanding the narrow

range of information that is currently used in clinical science. It will focus on char-

acteristics and types of clinimetric indexes and their current use. The clinimetric

perspective provides an intellectual home for clinical judgment, whose implementa-

tion is likely to improve outcomes both in clinical research and practice.
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The emerging needs for a more complete and sat-

isfactory assessment underscore the importance of

clinimetrics as a unifying perspective. In clinical

medicine, there is the tendency to rely exclusively on

‘hard data’, preferably expressed in the dimensional

numbers of laboratory measurements, excluding ‘soft

information’ such as impairment, distress and well-

being (17). This soft information, however, may now

be reliably assessed by clinimetric methods. The aim

of this review was to illustrate how clinimetrics may

help expanding the narrow range of information that

is currently used in clinical science, with main focus

on characteristics and types of clinimetric indexes,

their current use and their role in adjusting the clini-

cal assessment to the 21st century medicine needs.

Characteristics of clinimetric indexes

Clinimetrics is concerned with the quality of clinical

measurements, that includes both standardisation

and sensibility (5,6). For standardisation, we want an

index to have reliability and validity. Reliability often

has an external part (observer variability in using the

index, such as inter-rater agreement) and an internal

part (consistency). Agreement between raters on cat-

egorical variables is often reported using kappa, that

represents agreement corrected for chance (5).The

problem of observer variability occurs in virtually all

medical fields. For instance, considerable variation

was found in interpretation of mammograms (18),

assessment of physical signs in respiratory disease

(19), histopathological diagnosis of melanoma (20)

and ultrasound estimation of fetal weight (21).

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 it is supposed to measure.

Feinstein (5) formulated the concept of sensibility

for evaluating an index, with the specifications out-

lined in Table 1. An essential requisite for sensibility

of an index is its discrimination properties (respon-

siveness ⁄ sensitivity), which means that it should be

able to detect clinically relevant changes in health

status over time (22,23). Sensibility, thus appears an

important concept for developing and selecting

indexes to monitor changes in clinical trials. As

important is the clinimetric concept of incremental

validity, that refers to the unique contribution (or

incremental increase) in predictive power associated

with a particular assessment procedure in the clinical

decision process (24). Accordingly, each distinct

aspect of measurement should deliver an unique

increase in information to qualify for inclusion. In

clinical research, several scales are often used under

the misguided assumption that nothing will be

missed. On the contrary, violation of the concept of

incremental validity leads to conflicting results (23).

For instance, in psychometrics, the same properties

that give a scale a high score for homogeneity may

obscure its ability to detect change, and redundant

scale items may increase homogeneity, but decrease

its sensitivity (25). A high correlation is often

regarded as evidence that the two scales measure the

same factor. However, a high correlation does not

indicate similar sensitivity: a common content of two

scales may ensure a high positive correlation between

them, but the items they do not share may be

important in determining their sensitivity (23). In

clinimetrics, homogeneity of components is not

requested and single items may be weighed in differ-

ent ways: what matters is the capacity of an index to

discriminate between different groups of subjects and

to reflect changes in experimental settings, such as

drug trials (15,23,26).

Clinimetric principles should guide the selection

of methods to be used for a specific assessment and

the modalities in which the assessment unfolds.

Clinimetric methods

Clinimetric indexes are arbitrary ratings for the vari-

ous clinical phenomena that are observed or experi-

enced and cannot be expressed in dimensional

numbers (5). The structure, choice of variables, and

organisation of output scales may greatly vary. The

use that indexes may have in clinical medicine may

range from diagnostic criteria of disease (determina-

tion of status) and instructions for decisions that

lead to diagnostic and therapeutic actions (guide-

lines) to description of alterations recorded in

repeated ratings (monitoring of change) and prog-

nostic estimation (prediction). The same index may

have more than one role. For instance a staging sys-

tem for cancer may be used to rate the condition of

the patient as well as to indicate a prognostic estima-

tion (5).

Table 1 Features determining the sensibility of an index

• Purpose and framework (clinical functions, justification and

applicability)

• Comprehensibility

• Replicability (e.g. clarity of instuctions)

• Discrimination properties (responsiveness ⁄ sensitivity)

• Face validity (biological and clinical coherence of compo-

nents)

• Content validity (comprehensiveness, weighting of compo-

nents, quality of basic data)

• Ease of practical application

12 Clinimetrics
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A unique feature of clinimetric tools is to provide

a broad global rating of clinical phenomena.

Although the sensitivity of these methods is acknowl-

edged in drug trials, where they often yield the most

sensitive discrimination between drug and placebo

effects (15), their value in clinical practice is cur-

rently underestimated. Another key characteristic is

the collaboration of the patient. This is particularly

true in the psychosocial domain, where many obser-

ver and self-rating scales have been developed.

Although observer-rated methods make full use of

the clinical experience and comparison potential of

the interviewer, self-rating methods allow a more

direct assessment of the patient subjective percep-

tions, such as quality of life.

Engel (27) criticised the attitude that tends to

restrict what is categorised as disease to what the

physician does understand and recognise, and

he ⁄ she believes can be helped by his ⁄ her interven-

tion. The fact that physicians arbitrarily exclude cer-

tain categories of complaints or signs as not

pertinent reflects their social and institutional roles,

that may vary with time and circumstances (27,28).

According to Feinstein (2), this restricted frame of

mind and the paucity of attention to inherently

clinical phenomena stand is in sharp contrast with

the advanced state of methods (e.g. imaging, labora-

tory measurements), that do not derive from clini-

cal examination and interaction with the patient.

Engel identified the key characteristic of clinical sci-

ence in its explicit attention to humanness, where

observation (outer-viewing), introspection (inner-

viewing) and dialogue (inter-viewing) are the basic

methodological triad for clinical assessment and for

making patient data scientific (28). Clinimetrics

addresses also the various components of the

patients–physician relationship (29), that are essen-

tial for shared decision (30) and self-management

(31).

Clinimetric domains

Clinimetric indexes can be divided into ailment-ori-

ented 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 sign and symptoms and of associated disturbances

(comorbidity). General indexes refer to general

health and functional states that are not distinctive

for a particular disease or condition (5). The amount

of clinical information that general indexes may yield

is considerable, with particular reference to the psy-

chosocial aspects of medical care (32). Some impor-

tant domains are illustrated here.

• Cumulative exposures to stressful experiences,

often subsumed under the term of ‘allostatic load’,

may increase vulnerability to disease onset (33,34).

Clinimetric instruments based on structured methods

of data collection have been developed and tested in

controlled studies: they include life events inventories

for adults (35) and children (36), clinical measures

of allostatic load (37,38) and questionnaires for the

evaluation of workplace environmental stress (39).

• An increasing body of evidence links the initiation

and progression of several medical disorders, such as

diabetes, obesity and cardiovascular illness to lifestyle

and behaviour (40,41). The benefits of modifying

lifestyles were demonstrated in several randomised

controlled trials, that measured health habits such as

physical activity, exercise and food intake (42). Clini-

metric tools for assessing alcohol consumption (43),

nicotine dependence (44) and sleep quality (45) have

also been developed and validated.

• Positive health is often regarded as the absence of

illness, despite the fact that half a century ago the

World Health Organization defined health as a ‘state

of complete physical, mental and social well-being

and not merely the absence of disease or infirmity’

(46). Several studies have suggested that psychologi-

cal well-being plays a buffering role in coping with

stress and has a favourable impact on disease course

(47–49). For measuring psychological well-being,

there are several clinimetric scales available (49–52).

• Once the symptoms of a medical disease are per-

ceived by a person, or he ⁄ she has been told by a

doctor that he ⁄ she is ill even if symptoms are absent,

then this disease related information does influence

the patient’s experience and behaviour, as well as the

course and therapeutic outcome of a given illness

episode (53). The study of illness behaviour (the

ways in which individuals experience, perceive, evalu-

ate and respond to their own health status) has

yielded important information in medical patients

(54). There are many manifestations of abnormal ill-

ness behaviour, that range from hypochondriasis and

disease phobia to illness denial and lack of compli-

ance (55). Different clinimetric strategies for assess-

ing illness behaviour have been developed (55–57).

• Medical disorders are frequently associated with

psychological symptoms, such as depression and anx-

iety (32,53). There is a substantial body of evidence

that also psychological symptoms which do not reach

the threshold of a psychiatric disorder may affect

quality of life and social functioning and lead to

increased health care utilisation (32). Depressed

affect may have an impact on morbidity, mortality,

compliance and increase susceptibility to medical ill-

ness (58). Similarly, the relationship between anxiety

disorders and medical illness has been found to

Clinimetrics 13
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entail important clinical implications (59). Other

psychological correlates of clinical relevance are irri-

table mood (particularly as a risk factor in cardiovas-

cular medicine) and demoralisation (55). Many

observer and self-rated methods of assessment of

affective states have been validated by clinimetric cri-

teria (26,37,50,55,60–62). It should be noted that in

many cases the inter-observer agreement obtained

with these scales is far higher than that achieved by

other forms of medical assessment (63).

Other domains that may be explored by general

indexes include quality of life (64), physical activity

(65), functional disability (66,67), comorbidity (68)

and recovery (69).

Remodelling the clinical assessment

The need to include clinimetric consideration of

function in daily life, performance of social roles,

intellectual capacity, emotional stability, well-being,

lifestyle and stress, has emerged as a crucial part of

clinical investigation and patient care (7,9,70). Fein-

stein urged clinicians to develop a ‘basic science’ of

their own ‘to study clinical phenomena directly, to

specify the importance of different types of clinical

data, to improve the scientific quality of the data, to

identify (or create) appropriate systems of taxonomy

for classifying the information, and to develop intel-

lectual models and pragmatic methods that would

articulate the clinical process, recapitulate it, and use

the results for quantified analyses’ (70, p. 800). Yet,

such ‘basic’ scientific challenges have been generally

overlooked in the past decades, where emphasis has

been placed on models derived from basic sciences

(17). Psychosocial aspects have become particularly

important in the setting of chronic diseases, where

cure cannot take place, and also extend over family

caregivers of chronically ill patients and health pro-

viders. Both in primary care and speciality fields, the

traditional morphologic constraints (e.g. cardiology,

gastroenterology) appear to be more and more inad-

equate in dealing with symptoms and problems that

cut across organ system subdivisions. These inade-

quacies appear to be particularly pronounced in the

large proportion of patients who lack an organic

explanation for their disturbances. Furthermore,

there is increasing need of expanding the concept of

recovery merely based on laboratory and ⁄ or imaging

parameters to consideration of the level of function-

ing in daily life. Patients, for instance, may display a

normalisation of hormone parameters and yet feel

impairment and distress (9,71). These issues are well

known in rehabilitation medicine (72). Once again

clinimetric methods are crucial in the full assessment

of recovery. Finally, there is recent emphasis on

patient-reported outcomes, any report coming

directly from patients, without interpretation of phy-

sicians or others, about how they function or feel in

relation to a health condition or its therapy (73,74).

This area of research may benefit from the insights

gained in clinimetric research (75), with special refer-

ence to psychosocial domains.

Conclusion

The clinimetric perspective not only allows clini-

cians to make full use of the potential of the clini-

cal information that is already available; it also

answers the increasing needs of expanding the con-

tent of customary clinical information, by including

evaluation of variables such as stress, lifestyle, well-

being, illness behaviour, psychological symptoms

and perceptions. Clinimetrics provides an intellec-

tual home for clinical judgment, whose implementa-

tion is likely to improve outcomes both in clinical

research and practice.
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