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ABSTRACT
Objective: to present and discuss conceptual bases and evaluation methods that support important properties of measurement instruments.

Method: a theoretical study based on the international and national literature and the Consensus-based Standards for the selection of
health Measurement Instruments e Evaluating the Measurement of Patient-Reported Outcomewhich contemplates concepts of evaluation
of instruments for the evaluation of results reported by the patient. Initially, the concepts of reliability, responsiveness and interpretability
are mentioned and discussed, as well as the main ways of evaluating the properties

Results: it can be seen that there are still differences in some conceptual descriptions. However, the authors emphasize the importance
of reliability in order to evaluate the measuring instrument. It is important to note the importance of knowing and understanding the
Conceptual Model, the properties of measurements and the different evaluation methods that guarantee reliable and valid results, especially
in the instrument validity studies.

Conclusions: the discussion presented on reliability, responsiveness and interpretability which contributes to health professionals with
theoretical knowledge, and a critical sense in the choice of instruments and in conducting analyzes on these measurement properties.

DESCRIPTORS: Data accuracy. Psychometry. Validation studies. Surveys and questionnaires. Precision of dimensional measurement.

PROPRIEDADES PSICOMETRICAS DE INSTRUMENTOS DE MEDIDAS:
BASES CONCEITUAIS E METODOS DE AVALIACAO - PARTEI

RESUMO

Objetivo: apresentar e discutir bases conceituais e métodos de avaliacdes que fundamentam importantes propriedades de instrumentos
de medidas.

Meétodo: estudo tedérico embasado na literatura internacional e nacional e nos instrumentos Consensus-based Standards for the selection
of health Measurement Instruments e Evaluating the Measurement of Patient-Reported Outcomes que contemplam conceitos de avaliagdo de
instrumentos para apreciagao de resultados relatados pelo paciente. Inicialmente sdo apresentados e discutidos os conceitos de confiabilidade,
responsividade e interpretabilidade, citados exemplos das principais formas de avaliacao dessas propriedades.

Resultados: pode-se perceber que ainda hé divergéncias em algumas descri¢des conceituais. Entretanto, os autores ressaltam a importancia
da confiabilidade para avaliar o instrumento de medida. Destaca-se a importancia do conhecimento do Modelo Conceitual, das propriedades
de medidas e dos diferentes métodos de avaliacdo para garantir, principalmente em estudo de valida¢do de instrumentos, resultados
confidveis e validos.

Conclusdes: a discussdo apresentada sobre a confiabilidade, responsividade e interpretabilidade contribui para os profissionais de satade
no conhecimento tedrico e senso critico na escolha de instrumentos e na condugdo de analises sobre essas propriedades de medida.

DESCRITORES: Confiabilidade dos dados. Psicometria. Estudos de validagao. Inquéritos e questionarios. Precisdao da medicao dimensional.
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PROPIEDADES PSICOMETRICAS DE INSTRUMENTOS DE MEDIDAS:
BASES CONCEPTUALES Y METODOS DE EVALUACION - PARTE I

Objetivo: presentar y discutir bases conceptuales y métodos de evaluaciones que fundamentan importantes propiedades de instrumentos
de medidas. En esta primera parte, se presentan y discute los conceptos de confiabilidad, responsividad e interpretabilidad, citados ejemplos
de las principales formas de evaluacién de esas propiedades.

Meétodo: estudio teérico basado en la literatura internacional y nacional y en los instrumentos Consensus-based Standards for the selection
of health Measurement Instruments 'y Evaluating the Measurement of Patient-Reported Outcomes que contemplan conceptos de evaluacién de
instrumentos para la evaluacion de los resultados de los pacientes.

Resultados: en este enfoque, se puede percibir que todavia hay divergencias en algunas descripciones conceptuales. Sin embargo, los
autores resaltan la importancia de la confiabilidad para evaluar el instrumento de medida. Se destaca la importancia del conocimiento del
Modelo Conceptual, de las propiedades de medidas y de los diferentes métodos de evaluacién para garantizar, principalmente en estudio
de validacién de instrumentos, resultados confiables y validos.

Conclusiones: se concluye que la discusién presentada sobre la confiabilidad, responsividad e interpretabilidad contribuye a los
profesionales de la salud en el conocimiento tedrico y sentido critico en la elecciéon de instrumentos y en la conduccion de analisis sobre
esas propiedades de medida.

DESCRIPTORES: Confiabilidad de los datos. Psicometria. Estudios de validacién. Encuestas y cuestionarios. Precisién de la medicion

dimensional

INTRODUCTION

Studies aimed at evaluating the psychometric
properties of instruments must be developed with
an important methodological rigor, in order to
guarantee adequate results and appropriate conclu-
sions regarding the measurement properties of the
instrument. Therefore, a consensus is needed on
concepts, taxonomy , terminology and definitions
about the properties of measurement and what they
represent.’

These measuring instruments must be
grounded in theories, be used appropriately? and
have certain characteristics that justify the reliability
of the data they produce. Therefore, any measuring
instrument must be calibrated in order to produce
results with the least possible error.??

Among the large number of proposed mea-
surement instruments are those that include the
measurement of a set of dimensions for each theo-
retical construct that is intended to be studied or
for which is intended to give a numerical value, or
rather, to associate subjective concepts with refer-
ences. The use of these measurement strategies has
become more intense in the last decades, motivating
the evaluation of the internal and external validity
of the instruments.®

The most valued measurement properties are
usually the validity and reliability of the instru-
ment.® Validity refers to the quality of an instru-
ment to measure the construct for which it was
constructed, while reliability relates to the degree
to which an instrument permits reproduction and
consistency of results when applied at different
times.*” In addition, other authors have described
that, in addition to the two properties mentioned

above, the quality of instrument measurement can
be evaluated by the responsiveness that is defined as
the instrument’s ability to detect changes in patients’
health status over time.®®

The adaptationof instruments for the evalua-
tion of subjective constructs,for different languages
and cultures, has also been the subject of a large
number of investigations, including discussions
on the appropriate methodological process to en-
sure that the instrument preserves its properties
of validity and reliability after adaptation.! In the
last decade, this type of research has produced a
considerable number of nursing researches,’* re-
flecting the concern of these professionals to identify
the most appropriate measurement instrument for
a given situation or condition, considering the one
that addresses the monitoring of patients in clinical
practice and that contemplates the perception of the
individuals themselves in the evaluation of their
state of health.'

From the analysis of the increase in measure-
ment instruments available in the scientific litera-
ture, the authors identified two important aspects
to be overcome: the need to identify the available
questionnaires for a specific use in the various sub-
jects, so that they may be known to interested pro-
fessionals and the need to know the measures that
would be considered more appropriate (valid and
reliable) among the various available instruments.'*
They also highlight the commendable efforts regard-
ing the availability of different search tools - such as
books, websites and online libraries - that emerged
in the attempt to group these questionnaires.

Despite the high number of instruments
available in the literature (original and adapted
versions), there is still a need for a consensus in the
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judgment parameters that allow the identification
of the questionnaires, with adequate measures for
the proposed construct.™"”

It is understood that high quality measures
obtained through instruments are important to
evaluate the benefits of treatments, whether these
are pharmacological or non-pharmacological.?
Therefore, the study of theoretical quality and mea-
sures becomes relevant.

Reference values in the literature are identified
to evaluate the properties of measurement,'?” 131819
among which are highlighted in the present study:
Consensus-based Standards for these statistics of
health Measurement Instruments (COSMIN), which
deals with consensus-based standards for the selec-
tion of health measurement instruments and the
Evaluation of the Measurement of Patient-Reported
Outcomes (EMPRO), which includes concepts for
the evaluation of instruments for assessing patient-
reported outcomes.”*'® Both were proposed in order
to contribute to the identification of measurement
instruments in health, whose properties presented
consistent data, besides proposing a consensus on
the measurement properties of instruments that
incorporate the perspective of the patient - Patient-
Reported Outcome (PRO).

COSMIN consists of a checklist that evalu-
ates: internal consistency; reliability; measurement
error; content validity (including face validity);
construct validity (subdivided into three methods,
on structural validity, hypothesis testing and cross-
cultural validity); criterion validity; responsiveness,
and interpretability - which while not considered a
measurement property, is an important requirement
for the appropriateness of a research instrument or
in clinical practice.!

EMPRO is a tool whose objective of evaluation
would be the recommendation, or not, of question-
naires proposed or adapted, available for applica-
tion. The tool includes eight evaluation attributes,
including: conceptual and measurement model,
reliability, validity, responsiveness, interpretability,
administrative responsibility, alternative manage-
ment models and linguistic and cross-cultural
adaptations. Also, at the end of the instrument,
the reviewer provides an overall evaluation of the
recommendation of the measurement and the evalu-
ated questionnaire.'®

The objective of this study is to present and
discuss conceptual bases and evaluation methods
that support important properties of measurement
instruments. The various concepts found in the
national and international literature are presented

and discussed in the first part of the study, which
underpin important properties of measurement
instruments, such as reliability, responsiveness and
interpretability, and examples of the main ways of
evaluating these properties are also mentioned.

In the second part, the results of the theoretical
study are presented. The data search was performed
in the international and national literature and in the
COSMIN and EMPRO instruments that contemplate
concepts instrument evaluation for the evaluation
of results reported by the patient.

GENERAL CONCEPTUAL ASPECTS OF
THE MEASURES

The study of the properties of measurements
of health-related constructs involves aprioriidenti-
fication of several aspects:

Conceptual
Model
Alternative Measurement
forms forms
Ease of use Metoncmelt
function
Measurement
source

Figure 1 - Conceptual basics in choosing the
measuring instrument. Floriandpolis-SC, 2017

The conceptual model and the function of the
measurement must be clearly expressed in the in-
strument and known to the researchers, since these
choice criteria represent important aspects in the
construction process and the validation of health
measurement instruments. These represent the path
chosen by the authors to evaluate a certain construct
in the target populations. Thus, both the concepts
and the function of the measurement must present
adequate relation and argumentation.*'*
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In the health area, the function of the measure-
ments may not only present different propositions
but may also be used in different types of studies,
depending on the researchers’ objectives.” In the
Kirshner and Guyatt classification,” the measure-
ment is considered “discriminant” when it identifies
differences in the results of the individuals studied
and/or between interest groups. If the proposal is
to predict health outcomes, for example, in studies
that address diagnoses or health conditions that
people may develop, it is called a “predictive”
measure; if the proposal is to evaluate the benefits
and/or results of health treatments, the measures
are considered as “evaluative”.* Knowing aspects
such as these may benefit the researcher’s choice
about the best use of the measurement, as well as
assist in the planning of the adaptation of this in
populations different from the population of origin
of the instrument.

Another important characteristic to be consid-
ered in choosing the instrument is the form of mea-
surement, or rather , if the questionnaire presents
a one-dimensional, multidimensional evaluation
or if it proposes the study of a generic construct
(applied in any health situation or condition ) or
specific (applied under specific health or population
conditions).>*

The source of the measurement represents
another relevant aspect, since it can generate results
from “Patient-Reported Outcomes”, which contem-
plate application by interviewer or self-application;
by a proxy version, when the participant has some
disability / difficulty and the resultis given by a rela-
tive or caregiver; and “observational”, represented
by instruments in which the observer has the main
role of filling out the instrument.? Depending on the
target population, the research objective, and the
cognitive and clinical conditions of the participants,
these different sources of measurement should be
taken in consideration.

The ease of use of the instrument also rep-
resents an important aspect in the knowledge of
health measurements, as it includes the necessary
resources to administer the instrument, such as:
time of application, objectivity and ease. However,
the authors emphasize that there are no reference
standards for the evaluation of this property,'* being
a more qualitative evaluation based on the experi-
ence and experience of those who know the theme.
Thus, knowledge of alternative forms of administra-
tion is added, ** such as obtaining the measurement
through softwares, mobile or technological devices
and which also should be considered in the choice of

an instrument because they can affect the response
of the individual or the population’s adherence to
research. There is an obvious worldwide increase
in internet access, it has even become the prefer-
ence among more advanced age groups; however,
responses may change depending on how easily the
respondent interacts with the online questionnaire
presentation or understands the question.” Thus, if
the instrument is applied via the internet, access to
it may influence both the number of respondents
and the quality of responses due to lack of ability
and / or difficulty in understanding the response
system.? It is also important to mention that in the
printed versions which are answered together with
the interviewer, the voice intonation or the person’s
relationship in the respondent’s care routine may
influence the answers, and the longer the instrument
is, the more tiresome it may be for the respondent.’

These aspects, when not proposed in the
original version, can cause important changes in the
measurement. Therefore, alternative administration
forms must be sufficiently described and justified
in the research.™

The different forms of presenting the measur-
ing instruments (printed, via computer and tele-
phone), the characteristics of individuals - such as
the degree of education or the required preparation
of the individual; the time needed to complete the
instrument and the effort required for the compre-
hension and completion by the evaluator and the
interviewee, need to be considered during the de-
velopment and adaptation phases of the instrument.
These particularities should be analyzed within the
information offered at the time of the proposal of
each instrument, as well as in the presentation of a
new version (summary or adapted).”

RELIABILITY

Reliability refers to the degree of consistency
with which the instrument’s items measure the pro-
posed attribute free of measurement error and the
degree to which the instrument allows for consistent
reproduction and results when applied at different
times, except for random errors.*If there are no er-
rors in the measurement or if they are minimized,
the measurement would be considered reliable.

In the literature, reliability is also referred to
as: accuracy, agreement, equivalence, consistency,
objectivity, reliability, constancy, reproducibility,
stability, confidence and homogeneity, being all
expressions also used to designate instrument reli-
ability. The use of these terms varies according to
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the aspect of the test that one wishes to emphasize
and according to the literature used.'**

The reliability study considers three important
aspects: internal consistency, reliability and mea-
surement error (Figure 2).

Reliability

Internal Measurement emor

Reeliability
Consistency

-Test-retest
-Inter rater
-Intra rater

Parael test or Equvalent forms

Figure 2 - Measurement properties: reliability.
Floriané6poli-SC, 2017

Reliability can also be evaluated by means of
test-retest reliability, inter-rater-reliability, intra-rater-
reliability and parallel tests'*?* or equivalent forms.”
Some authors refer to test-retest and inter-rater-
reliability as reproducibility.”

An important aspect to be considered about
reliability is that it is not a property of the fixed mea-
surement. In addition, reliability may vary from one
population to another and from different contexts.
In this way, it is recommended that the researchers
evaluate how similar the populations of the stud-
ies are in order to decide the need to evaluate this
property in their study.?

Internal consistency

Internal consistency refers to the homogeneity
of items, or rather, how much items measure the
same attribute and produce consistent results. The
internal consistency analysis becomes possible for
instruments composed of multiple items applied
in only one opportunity.>” In order to do so, the
internal consistency of all items (one-dimensional
instruments) or second subscales that make up the
instrument (instruments multidimensional) can be
evaluated.

Among the forms of analysis most used to
calculate the internal consistency of a measuring
instrument are the split-half or bipartition tests,
Kuder-Richardson and the Cronbach alpha coef-
ficient.’*

The split half technique consists of applying a
split instrument (randomly or otherwise) into two
equivalent parts (even versus odd items or random-
ization, for example), on a single occasion, and the
correlations between the scores of the two halves

are calculated.”? If the contents of the two parts
are consistent, it is expected that the correlation is
positive and close to 1, which would mean that the
items of the instrument have internal consistency,
which, the closer to one, will represent the greater
force of correlation and, therefore, greater internal
consistency.”

In the proposal of consistency analysis using
the Kuder-Richardson technique (KR-20), each item
is individually analyzed, requiring no subdivision
for the internal consistency analysis. The technique
is based on the existence of a linear correlation be-
tween the responses to the items. The test is recom-
mended for scales applied only once and for which
the answers are dichotomous, for example, right and
wrong.*? Its application is not recommended for
scales that offer multiple choice formats; for these,
an equivalent analysis such as Cronbach’s alpha is
recommended.>*

Cronbach’s alpha is a technique that can be
considered an extension of the Kuder-Richardson
method. While in the KR-20 method the item
variances are based on values for dichotomous
responses, in Cronbach’s alpha they are based on
discrete numerical scores that represent the differ-
ent possibilities for each item of the instrument.**
It is based on the assumption of that the scale is
composed of homogeneous elements randomly
selected from the population and that the elements
show the same characteristic. Cronbach’s alpha
is recommended for measuring instruments that
adopt Likert or multiple choice scales and whose
categories have an ascending or descending order
of values.”

When using Cronbach’s alpha, we need to
consider several of its characteristics: alpha gives
a unique value for any set of data and gives the
value for the mean of the distribution of all possible
coefficients of the parts that make up the instru-
ment, thus, an association to the certain data set. In
addition, it depends not only on the magnitude of
the correlation between the items, but also on the
number of items in the scale. And, if we increase the
number of items in an instrument, the alpha value
will also be increased. Consequently the items of
two instruments combined on a single scale increase
the alpha value; and high alpha values may suggest
the existence of a high level of redundant items.”

To exemplify the concepts of the tests de-
scribed above, the split half technique was used
in a study that aimed to culturally adapt and
validate a Portuguese version of HIV Antibody
Testing Attitude Scale. In the study, the first group
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of items obtained a value of 0.766 and the second
group the value of 0.750 resulting in a correlation
between the two forms with 0.819.% To exemplify
the Kuder-Richardson technique, the development
and evaluation study of the metric properties of the
instrument Knowledge of Malnutrition - Geriatric
(KoM-G) instrument was applied to nursing in
Austrian nursing homes. In this study, the authors
evaluated the internal consistency by means of the
Kuder-Richardson technique obtaining, for the total
of the items (20 items), a value of 0.69, considered
acceptable for the internal consistency.?

As an example of the use of the Cronbach al-
pha method, there is a reliability and validity study
of the Impact of Event scale (IES) of the Brazilian
version, which obtained in the Cronbach alpha coef-
ficient, 0,87 internal consistency for the total scale.
This coefficient can be interpreted as a high internal
consistency between the items of the instrument.?
Another example that should be cited about the psy-
chometric properties of the Portuguese version is the
Positive and Negative Affect Schedule, applied in
people with chronic renal disease on hemodialysis,
in which the overall Cronbach’s alpha in the first
evaluation was 0.80 and in the second evaluation
was 0.91, which shows a high internal consistency
between the items of the instrument.*

Reliability

As shown in figure 2, reliability can be as-
sessed by the internal consistency, reliability and
measurement error, as described below.

Test-retest, inter-rater and intra-rater

Reproducibility refers to the degree to which
the instrument produces the same results when ap-
plied at different times not too far from each other.
Depending on the type of variable and scale used
in the research, one can choose the reliability analy-
sis by test-retest, inter-observer or, more rarely,
by intra-observer measurement. In the test-retest,
the researcher applies the measuring instrument
twice in a same group of people with a certain time
between the applications. When the application
is performed by different observers in the same
population, in the same period or moment, the
inter-rater- reliability is determined.>” In the intra-
rater measurement, reliability is obtained by the
classification or measurement of the same observer
on two different occasions.®

With the test-retest application, it is possible to
verify the stability and reproducibility of the mea-

surement.’ However, there are reservations about
its use considering the nature of the investigated
variable, social desirability and memory that may
influence the responses of the second measure-
ment.* The possibility of modifying traces of inter-
est during the time elapsed between the test and
the retest® may be highlighted as a drawback of the
test. Attitudes, humor, and knowledge of a certain
topic are examples of traits that may change over
a short period of time. Therefore, the calculation of
stability is more appropriate for more stable charac-
teristics such as personality and functional capacity,
among others,* since mood states can be influenced
by events, such as diagnosis of a disease and thus
presenting low stability. Similarly, in the course of
the two measurements, the participant may incor-
porate new knowledge. Thus, for example, “traits”
tend to be more stable than “states”, and aspects
such as these would be important parameters for
determining the time elapsed between applications.?

Parallel test or Equivalent forms

These refer to the agreement between two or
more instruments that measure the same attribute,
whose application occurred at different times, in a
short time interval®> and was applied to the same
individuals.'*%

It is the administration of alternative forms
of the same measurement for the same or different
groups. The original questionnaire can be reformu-
lated to measure the same attribute or construct, or
rather, both the questions and the answers can be
reformulated or their order changed so as to pro-
duce two items whose object of evaluation is similar
but not identical.*> Therefore, the greater the degree
of correlation between the two forms, the more
equivalent the measures would be.

In a study on the development and validation
of the Osteoporosis Treatment Questionnaire (OS-
TREq), which aimed to evaluate the criteria of physi-
cians in the choice of treatment for osteoporosis, the
authors studied the reliability of the questionnaire
from internal consistency, test-retest and parallel
forms. The reliability of the parallelism of the forms
was examined by means of a random sample of 40
physicians. The scores of the two different versions
of the OSTREQ questionnaire were highly correlated
to all factors (r>0.989), with result consistency being
found through alternative versions.®

However, there are criticisms regarding the

use of this method, as in studies evaluating subjec-
tive variables, for example, quality of life in the
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general population, it is not common to have two
instruments considered equivalent,” and the con-
struction of equivalent / similar forms would make
the process even more costly.*

However, one situation in which equivalence
may be applicable is when the measurement pro-
cess involves subjective judgments and must be
performed by more than one person. As with test-
retesting, parallel-form testing involves administra-
tion to the same people on two separate occasions. A
reliability parameter is estimated for these measure-
ments. Contrary to the retest, parallel-form reliability
is considered adequate only for multi-item scales.’

The Kappa index for binary variables, weighted
Kappa index (for ordinal categorical variables) and
the Intraclass Correlation Coefficient (ICC) are used
to calculate the stability of an instrument, whether
it is test-retest, inter-rater or intra-rater, and paral-
lel forms. ICC is used for continuous variables.>***

O ICC is mathematically equivalent to Kappa
and weighted Kappa indices.” It is used to quantify
the reliability of the measures (two or more) or to
evaluate the general agreement between two or
more different methods, measures or observations
in continuous quantitative variables; but in some
situations can be used for categorical data or that
have more than four or five categories of respons-
es.’? This coefficient is obtained through analysis
of variance (ANOVA) with repeated measurements
and defined as the proportion of total variability
due to the variability of individuals.*® The values
can vary from zero (0) to one (1), with the value
zero indicating absence of agreement and the value
one indicating absolute agreement. By convention,
values below 0.4 are considered as low reliability,
from 0.4 to 0.75 as regular or good reliability, and
values greater than 0.75 as excellent reliability.?>%

Although the Pearson correlation coefficient
is sometimes considered a measure of reproducibil-
ity, its application in this evaluation is not recom-
mended because it is a measure of linear association
rather than agreement.* This value is considered
to reflect only the intensity of the linear association
between two measurements and does not provide
information on agreement between values.?” Pear-
son’s correlation does not assess the magnitude of
the difference between observations of the same
individual, which may overestimate reliability.**

As an example, it is relevant to mention a
study that sought to develop a questionnaire to
evaluate Quality of Life (QOL) and Quality of Care
(QOC) in cancer patients. This study had a sample
of 329 outpatients and 239 inpatients. The intraclass

correlation coefficients for all items of the question-
naire were 0.79 and 0.89 in each application scenario,
demonstrating an excellent internal validity.*

For non-continuous variables, such as di-
chotomous measures, inter-rater, intra-rater and
test-retest reliability can be measured using the
Kappa coefficient, or Cohen’s kappa,® however it
is recommended to evaluate the reliability by the
intraclass correlation coefficient when possible.

In a study with nurses, whose objective was
to evaluate the inter-rater- reliability of a pediatric
triage instrument, the authors used different ways of
calculating the Kappa coefficient, such as quadratic
k, linear k and weighted k. The authors also made
comparisons between age groups, since assessing
signs and symptoms of children under one year
old may be more difficult, and concluded that the
instrument was considered reliable for pediatric
emergency triage.”

Despite their frequent use in the health area,
the kappa coefficient values should be evaluated
with caution, since k is strongly influenced by the
distribution of the classification of the categories.
Authors further suggest that one should not evalu-
ate the values obtained on the basis of strict clas-
sifications on a good, fair or poor coefficient.?

Measurement error

Measurement errors can occur and their pres-
ence is the main consequence for the reduction of the
reliability of an instrument. Measurement errors can
occur systematically or randomly. Systematic error
or bias may also affect all measurements either by
the influence of the interviewee or by changes of
evaluators with different training. The random error
may be present in some situations, for example in by
recording similar quantitative information (record
of scores from 66 to the value 99).?

Another aspect that may influence the reli-
ability of the measure is the time (too short or too
long) between measurements, which - although
they have stable characteristics - may accidentally
be influenced by different situations, as explained
above. In this respect, it is important that the re-
searcher understands that reliability is not a fixed
measurement property of an instrument, since it can
vary between populations and between situations
of the populations.?

The concepts of measurement error and reli-
ability are related, however, as the reliability coef-
ficient is influenced by the variability of the sample
and the measurement error is not, the measurement
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error parameters provide better information about
the individual scores,’ assisting in the explanation
and understanding of the finding. In the literature,
it is recommended that the researchers of method-
ological studies describe at least one measurement
error in the tested instrument.®

Measurement errors reflect reduced reliability,
however, reliability can be reasonably high even
when the measurement error is not acceptable. In-
versely, low measurement errors do not guarantee
a reliable measurement parameter.’

The most widely used index to measure
the measurement error is the standard error of
measurement (SEM), also considered as a typical
measurement error. It is an index that can be calcu-
lated together with the reliability estimates in the
test retest, inter-rater, intra-rater and parallel test.
Unlike reliability, the SEM index is not influenced
by sample variability. It represents the unit of mea-
surement itself, and its value is also not affected by
the reliability coefficient of the sample with which
it was calculated.’

The SEM can be used to calculate the Con-
fidence Intervals (CI) of the obtained scores. Two
applications close to each individual, in which the
SEM would be represented by the standard de-
viation of all the scores would be necessary for the
calculation.>”

The concepts discussed above relate to the
Classical Test Theory. Although it is not the ob-
jective of this theoretical reflection, it should be
emphasized that Item Response Theory (IRT) is a
more recent method for evaluating the internal con-
sistency of an instrument. This method is based on
probabilistic models of an individual responding to
an item according to their experience regarding the
item, their ability or difficulty to respond (mobility
level, for example).?”*

OTHER IMPORTANT EVALUATION
ASPECTS

Sensitivity or responsiveness is more closely
related to the characteristics of the instrument’s
structure and is an important psychometric prop-
erty of longitudinal studies, while interpretability
is related to users of the instrument (individual,
professional, society, among others).>**!

Responsiveness

Responsiveness is defined as the ability of
the instrument to detect differences or changes in

the assessed construct. Many authors still do not
consider it as a psychometric property; however,
in the current classifications, the importance of this
measure to evaluate the validity of changing scores
is emphazied.!**

Several methods have been used to evalu-
ate instrument or construct responsiveness. In the
literature, a division between criteria-based ap-
proach has been observed, through the criterion-
shifting method and global scale of evaluation; and,
construct-based approach,® with the use of t-test,
effect size, mean standard response, and Guyatts
responsiveness index.!?

Two methods widely used to assess change in
score over time are the t-test and effect size. The use
of the paired t-test has been used with the assump-
tion that greater values of change would indicate
greater sensitivity to the change of an instrument.
However, this method is not correct when changes
in scores can occur systematically, for example
because of the learning effect that occurs when a
person responds to the same instrument more than
once.”? In addition, the t test assumes that the ob-
servations have a Normal (Gaussian) distribution.
When the sample is small, it is not always possible
to verify that this assumption is correct.

Sensitivity to change can also be estimated
by the effect size which considers the difference
of means by the standard deviation of the mean at
zero time (first evaluation or before intervention),
between groups or between moments. By conven-
tion, the size of the effect is interpreted as small
(between 0.2 and 0.5), moderate (between 0.5 and
0.8), and large (greater than 0.8) (2.5).*

The standardized response mean is another
method of assessing the responsiveness of situa-
tions or conditions between the same group.**! In
a study that evaluated the psychometric proper-
ties of Quality of Recovery-40 (QoR-40) in patients
submitted to radical prostatectomy, the authors
used the standardized response mean to evaluate
the instrument’s responsiveness and found that the
questionnaire was able to identify changes in surgi-
cal recovery. As with effect size results, the authors
rated the magnitude of the change in measurements
in small, moderate and large population.*

Interpretability

Interpretability is a concept related to respon-
siveness; however, it refers to the degree to which
the values obtained through the application of the
instrument produce information relevant to the
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individual and the professional in relation to the
measured construct.'?

The interpretability of the instrument can
be based on comparisons between populations,
for example, when comparing the quality of life
measured by an instrument between two groups
of individuals: healthy individuals and individu-
als with heart disease. The interpretation of the
instrument values can also be based first on the
individual, for example, comparing it to a popula-
tion (the individual is within or outside the norms of
the population to which it belongs) or comparing it
to oneself (comparison of instrument values before
and after a clinical intervention).’”

The interpretability of a measurement is facili-
tated by information that translates a quantitative
value or changes in values into a qualitative category
or other external measurements that has a more fa-
miliar or easy to interpret meaning.>® In the area of
health, In the area of health, interpretability helps to
obtain values or scores that can be applied to clinical
situations in a significant way. Thus, besides know-
ing if the scores are reliable and responsive/valid,
it is important to know if the changes of the scores
are trivial or important.’

It should be noted that the interpretability of
changing scores is a complex issue. Although this
is a widely discussed concept, a widely accepted
method is not yet available.?

Considering the concepts discussed in this
paper, it is also important to emphasize the need
for adequate planning of the research project.
The knowledge of these concepts and their opera-
tionalization, as well as the understanding of the
evaluated construct and the target population are
essential to minimize the biases of the research and
to disseminate valid and reliable results.

CONCLUSION

The use of an instrument of measures requires
the professional to have the knowledge and mastery
of the benchmarks to evaluate the properties of
health measurements, which include judgment pa-
rameters for the identification of the most appropri-
ate questionnaire in the evaluation of the construct
of interest, since the results obtained contribute to
the evaluation of the benefits of health profession-
als” interventions and may determine changes in
the practice of care.

It is important to know the conceptual model
or theories through which the researchers were
founded in order to construct the instrument, the

justifications for its creation, as well as the popula-
tion for which it was created and initially validated.

The evidence that an instrument offers reliable
data starts with the researcher’s intentionality (pro-
posal or choice of instrument) and only materializes
in the acceptance (understanding) of the instrument
by the respondent.

Regarding the proposals for the adaptation of
the instrument in other languages, it is important to
verify whether the metric properties of the original
instrument, in this case, whether the reliability re-
mains in the new instrument, by seeking evidence
to confirm the existence of these properties using the
methods described in the literature presented here.
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