
177

Special Article

Summary
This study explores some key aspects of the validation of instruments used in clinical data collec-
tion, which is part of a critical process for diagnosis and treatment in the medical field. Clinimetrics 
underscores the importance of validity, and reliability in the use of instruments for the accurate iden-
tification, and measurement of signs and symptoms. Validity ensures that the instrument effectively 
measures the variable of interest, while reliability indicates that repeated use of the same instrument 
will produce consistent results. The article addresses aspects related to instrument construction and 
validation, including theoretical and empirical foundations, validation by expert judges, pre-sampling 
tests, as well as construct and criterion evaluations. In addition, the application of exploratory and 
confirmatory factor analysis to validate the internal structure of the instruments is addressed. This 
work highlights the importance of accuracy in clinical practice and provides a detailed framework 
for ensuring the efficacy and relevance of instruments in different population contexts.
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Resumen
Este estudio explora algunos aspectos 
clave sobre la validación de instru-
mentos utilizados en la recolección de 
datos clínicos, lo cual es parte de un 
proceso crítico para el diagnóstico y 
tratamiento en el campo médico. La 
clinimetría subraya la importancia de 
la validez y confiabilidad en el uso de 
instrumentos para la identificación y 
medición precisa de signos y síntomas. 
La validez asegura que el instrumen-
to mida efectivamente la variable de 
interés, mientras que la confiabilidad 
indica que el uso repetido del mismo 
instrumento producirá resultados con-
sistentes. El artículo aborda aspectos 
relacionados con la construcción y vali-
dación de instrumentos, incluyendo la 
fundamentación teórica y empírica, la 
validación por jueces expertos, pruebas 
de premuestreo, así como evaluaciones 
de constructo y criterio. Además, se 
aborda la aplicación del análisis factorial 
exploratorio y confirmatorio para validar 
la estructura interna de los instrumentos. 
Este trabajo resalta la importancia de la 
precisión en la práctica clínica y ofrece 
un marco detallado para garantizar la 
eficacia y relevancia de los instrumentos 
en diferentes contextos poblacionales.

Palabras clave: estudios de validación, 
fiabilidad, validez.

Introduction
The collection of clinical data is a process 
of great value for the physician, since it 
allows the establishment of timely diag-
noses, treatments, and prognoses in the 
patients being treated. However, in the 
case of many nosological entities that are 
the object of an investigation -additional 
to the collection of data in a clinical his-
tory or a medical note-, it is necessary 

to explain and quantify signs and symp-
toms more accurately. To achieve this, 
the methodology used must be correct, 
as this will influence decision making, 
whether to make a diagnosis, prescribe 
medication, or establish the prognosis 
of a disease.1 Hence, abstract concepts 
(signs and symptoms) are converted into 
scientific data that can be measured. This 
is known as “clinimetrics”.2

Thus, the term “measurement” is 
always present in medicine, as in other 
areas of health. For example, when a 
person is suspected of being overweight, 
the physician will calculate the body 
mass index (bmi) and then use the World 
Health Organization scale to confirm his 
or her diagnostic suspicion.3 Likewise, 
when the patient wishes to corroborate 
the diagnosis of depressive disorder, it 
is likely that physician will apply an 
accepted and recognized scale; in this 
case, it could be the Beck inventory4 or 
the Hamilton rating scale.5 However, 
despite the daily use of these tools, their 
importance, the process for developing 
them and how they help the physician’s 
daily work are often unknown.

As described above, it is important 
that all instruments used in the clinic 
adequately represent the concepts or 
variables that the physician wants to 
measure as accurately as possible; this 
concept is known as validity. Thus, when 
the variables of interest are measured in 
this way, it is easier to give answers that 
are closer to reality.1 

Reliability and Validity of an 
Instrument
Validity refers to the degree to which 
an instrument actually measures the 
variable it is intended to measure.6 
Validity is directly related to reliability, 
which means that a phenomenon, when 

measured many times with the same 
instrument, yields the same results.1

This definition of validity is the 
one we usually find in the literature; 
however, for decades, there have been 
other proposals, which state that an 
instrument is valid as long as its results 
help to make inferences and interpreta-
tions and therefore, there are social and 
ethical consequences of its application.7 
For example, when a test allows us to 
choose which patients are candidates to 
receive a pharmacological treatment and 
therefore, improve their state of health, 
or when a scale identifies people at high 
risk of suffering from a certain disease 
and with this, the physician implements 
preventive measures.

However, the fact that an instru-
ment is reliable does not guarantee that 
it is accurate in its measurements. This 
applies because any instrument, when 
developed in a certain context, may 
not be useful in another population; 
even reliability tends to change when 
the instrument is adapted to a certain 
type of person or adjusted to a different 
language.

The validation process is therefore 
a continuous one, which means that we 
constantly carry out verifications that 
show us that an instrument is adequate 
to an acceptable degree, always consi-
dering the objectives for which it was 
created, and the population at which 
it is aimed.

Process for Constructing and 
Validating Research Instruments
Considering the above, the basic steps 
to carry out the construction and va-
lidation of an instrument are four: 1. 
Theoretical and empirical foundations 
of the instrument (considering the ob-
jectives for which it will be created), 2. 
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Validation of the instrument by judges, 
3. Pre-sampling test, 4. Construct and 
criterion validation, and 5. Calculation 
of the reliability (internal consistency) 
of the instrument.

1. Theoretical and Empirical basis of 
the instrument
Measurement instruments in clinical 
research, from a quantitative approach, 
should be developed considering se-
veral concepts and criteria; concept is 
synonymous with construct, which is 
developed with the aim of achieving a 
measurement with scientific rigor. Thus, 
each instrument must have a theoretical, 
and an empirical basis.8

a. Theoretical basis 
This refers to concepts that are not 
directly observable. For example, if we 
want to construct an instrument that 
measures the variable “health-related 
quality of life in patients with rheuma-
toid arthritis”, we will have to review 
the literature and determine whether 
there are instruments that measure this 
concept. After a detailed review, the 
researcher will decide whether or not, 
the existing information is close to what 
is intended to be measured (health-
related quality of life in patients with 
rheumatoid arthritis). At this point, it 
is possible that the concept is partially 
defined, or that there is no precedent 
for it in the literature; if this is the case, 
it will be necessary to complete or fully 
develop a theoretical proposal, selecting 
the concepts, and then the indicators, 
which are the external manifestations 
that make it possible to measure a cons-
truct or concept.9

Here, the researcher becomes the 
number one expert on the chosen topic 
and therefore has the capacity to gene-

rate new concepts.10 However, other 
options for obtaining information and 
developing the theoretical proposal are: 
1) requesting support from judges or 
experts on the topic, or 2) conducting 
interviews with a population similar to 
the one at which the instrument will be 
aimed (especially in the case of those 
aimed at patients).

At the time of the search, it is pos-
sible that the construct we are trying 
to measure has only one attribute, in 
which case it will be unidimensional. 
However, many of the instruments used 
in clinical practice come from complex 
constructs, as is the case of the example 
mentioned above (health-related quality 
of life), since if literature is reviewed, it 
will be found that various aspects such as 
mobility, emotional well-being, personal 
care, etc., are considered for their evalua-
tion.11 For this reason, these instruments 
are called multidimensional, since they 
consider various indicators to measure a 
single characteristic. Thus, the principal 
investigator will select the concepts and 
indicators to be included in the instru-
ment and will summarize them as much 
as possible, avoiding repetition.10

Finally, it is important to emphasize 
that at this point it is not necessary to 
question in depth the relevance of the 
concepts included, as specific procedures 
will be carried out later to verify this.

b. Empirical Foundation
The empirical part refers to the adequa-
cy of the instrument based on theory, 
i.e., on concepts already defined; if this 
theory is well founded and congruent, 
it will make it easier to write the items 
or questions.

Following the previous example on 
“health-related quality of life in patients 
with rheumatoid arthritis”, after develo-

ping or complementing our theoretical 
proposal, it must be ensured that there 
is congruence between the objective of 
the instrument, the concepts, and the 
items to be included. So, if “health-
related quality of life in patients with 
rheumatoid arthritis” will be measured, 
it would not be logical to elaborate items 
on “quality of life” only, since concep-
tually they are different terms. 

Subsequently, we need to specify 
the characteristics of the items, i.e., 
whether they will be statements in the 
form of an assertion or multiple-choice 
questions, as well as the type of answers, 
etc. In the construction of the items, the 
list of topics or concepts chosen in the 
previous phase (theoretical basis) must 
be taken into account, as well as the cha-
racteristics of the population to whom 
the instrument is addressed (medical 
personnel, children, elderly, women, 
people with disabilities, etc.). Once the 
items and the list of possible response 
options are available, the measurement 
scale and the type of instrument are esta-
blished, which will depend on the nature 
of the concept, and the indicators (at-
tributes) to be evaluated. For example, 
if we wish to evaluate the consumption 
of certain foods, a questionnaire with 
multiple-choice answers may be the 
most convenient; on the other hand, if 
we wish to measure the level of patient 
satisfaction with the care provided, then 
statements can be made in the form of 
an assertion, with Likert-type responses, 
in which the respondent must indicate 
his/her agreement or disagreement 
with each assertion, with the minimum 
score being given when there is greater 
disagreement, and the maximum when 
there is greater agreement. Generally, 
the numerical response options range 
from 1 to 5.12
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At this point, there is not a struc-
tured tool; there is still the possibility 
to formulate more questions, and to 
change the form and order of them, in 
addition to the concepts already obtai-
ned. This means that this is a flexible 
phase in which we can add elements not 
previously considered, without losing 
sight of the concept and the indicators 
to evaluate. 

In summary, if there is a strong 
relationship between the indicators, 
which are the observed responses, and 
the unobservable concepts, it can be 
said that there is empirical applicability 
of the theoretical propositions, and the-
refore an adequate measurement will be 
made, the results of which will lead to a 
better understanding of the phenome-
non studied.7

2. Validation of the Instrument by 
Judges 
The principal investigator selects the 
judges to whom he/she will present 
the initial version of the instrument. 
The judges should be familiar with 
the research and, especially, with the 
instrument validation process, but are 
not necessarily related to the object of 
study in question. Therefore, a judge 
will not provide input on the content 
of the instrument; his or her main task 
will be to evaluate the items that were 
constructed, taking into account three 
aspects: sufficiency (that the number of 
items is sufficient to evaluate the expec-
ted concept), relevance (that the items 
are precise, and according to the topic of 
interest), and clarity in the wording (that 
the use of language and terminology are 
appropriate to the type of population 
to whom the instrument is directed).10

Thus, the difference between a 
judge and an expert is that the latter 

is in direct contact with the research 
topic, and has sufficient experience in 
the area, although not necessarily in the 
validation of instruments. For example, 
if the knowledge that family physicians 
have in the diagnosis of benign breast 
pathologies is evaluated, the experts 
to validate the instrument would be 
first contact physicians, specialists in 
gynecology or any other health care 
personnel who are directly involved, 
and in constant contact with this type of 
patient. Having said that, it is important 
to mention that a judge can be an expert 
at the same time; however, the fact that a 
judge is not an expert is not a condition 
to exclude him/her from the validation 
process.10

Before the judges begin their work, 
it is essential that they are clear about 
the theoretical basis of the research, 
and the objectives of the instrument, 
i.e., the construct. To this end, it is de-
sirable for the principal investigator to 
provide them with written information 
about the instrument, and the manner 
in which they are to conduct the ob-
servations in various formats: letters, 
instructions, task lists, etc. Likewise, the 
judges will make the corrections and give 
feedback to the responsible researcher, 
also in written form, considering the 
three elements previously mentioned 
(sufficiency, pertinence, and wording). 
This activity is called “rounds” and it 
should be noted that there is no mini-
mum or maximum number of rounds; 
it depends on the complexity of the 
instrument, the number of items, and 
the level of experience of all those in-
volved. After these revisions, the most 
common thing is to reduce the number 
of items, and indicators, since the jud-
ges make different contributions to the 
instrument, ranging from modification 

to elimination of items, as well as hierar-
chization and elimination of indicators. 
This is known as the Delphi technique, 
in which the judges make a blind and 
independent evaluation of the stems, 
and items according to the theoretical 
view of the instrument, as well as the 
responses to the items they consider 
appropriate.13

Another task that can be carried 
out with the help of the evaluators is to 
ensure that the number of questions per 
indicator is balanced; for example, if an 
instrument has 100 items, and 5 indica-
tors, it is desirable to include 20 items 
per indicator to be evaluated, as this will 
avoid the questions being more focused 
on one issue than another. This is not a 
rule for all instruments, but it is an as-
pect that can be considered, taking into 
account the objectives of the instrument 
in question. Similarly, some instruments 
will also require a certain homogeneity 
in the responses of the items; an example 
is those with “false” or “true” response 
options, where it is desirable that half be 
constructed to be answered as false and 
the other half as true.

Thus, after each round, a new ver-
sion of the instrument is produced and 
each judge should be informed about 
the coincidence of his observations with 
other judges; if not, he should be asked 
to explain the reasons for his opinion. 
These arguments for and against the 
content serve the responsible researcher 
to make decisions on what to include 
or not, since he has the last word on the 
content of the instrument. The review 
rounds end when the level of consensus 
among the judges is as expected (mini-
mum four of the five judges). At this 
point, a test can be applied to assess the 
intra-judge reliability or inter-judge 
reliability, which aims to determine 
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the percentage of agreement between 
them, i.e., to what extent they agreed 
on the classification in relation to the 
total number of items examined. This is 
called the inter-rater concordance index, 
the most commonly used formula being 
the Kappa index:14

The first thing to do is to select a 
group of people that is as close as pos-
sible to the population at which our 
instrument is aimed. For example, if 
the objective of the instrument is to 
determine the presence of unfavorable 
eating habits in older adults with dia-
betes, the ideal would be to conduct a 
pre-sampling test on patients living with 
this disease who are also adults over 60 
years. It should be emphasized that the 
size of the group selected for a pilot test 
is not the most important thing, since 
in research it is often pointed out that 
large samples significantly reduce the 
possibility of error; however, for studies 
whose purpose is to validate an instru-
ment, this is not entirely true, since 
what is considered is not the number 
of participants, but the number of 
questions or items that form part of the 
instrument.15

Normally, for validation, between 5 
and 10 participants per item should par-
ticipate, with a minimum of 300, since 
this gives us greater guarantees of the 
validity of the instrument; others point 
out that between 2 and 3 participants 
per item is sufficient, as long as the total 
number is not less than 200. However, 
smaller samples may be allowed if the 
intention is to replicate the measure-
ment with different groups, where the 
number of subjects is at least double the 
number of items, with a total of not less 
than 100 participants per group.16

It is important to mention that one 
of the main purposes of the pilot test is 
to assess the clarity of the instrument, 
and therefore it is a requirement that 
the responsible researcher be present 
so that he/she can clarify any doubts 
directly with the respondents, on the 
understanding that the instrument has 
not yet been fully validated.10

4. Construct and Criterion Validation
Multivariate statistical techniques in-
clude factor analysis (fa), which is 
frequently used in the instrument valida-
tion process.  In general, two basic types 
of factor analysis are known: exploratory 
factor analysis (efa), and confirmatory 
factor analysis (cfa).

The first type: efa, aims to try to es-
tablish an underlying structure between 
the variables of the analysis, based on co-
rrelation structures between them; that 
is, items (better known as factors) that 
are highly correlated with each other are 
grouped, and assigned a concept.

Before performing an efa, the 
assumption of correlation between va-
riables should be evaluated to determine 
whether or not its use is justified. One 
of the most commonly used strategies to 
evaluate this assumption is to examine 
the correlation matrix. If the variables 
generally have low correlation values 
between them (values less than 0.30), 
it is necessary to question whether this 
analysis makes sense. Another alterna-
tive to evaluate these correlations is to 
use Bartlett’s sphericity test, which has 
as its null hypothesis that there is no 
correlation between the variables; if this 
hypothesis is rejected, it shows that there 
is in fact some degree of statistically 
significant correlation. A third method 
is to assess the strength of the relation-
ship between two variables, or items 
using the Kaiser-Meyer-Olkin Index 
(kmo), which takes values between 0 
and 1, with values below 0.5 considered 
unacceptable; from 0.5 to 0.59, poor; 
from 0.6 to 0.79, fair; and from 0.8 to 
1, acceptable.17

The interpretation of the results 
is one of the most important aspects 
of the afe, since it depends largely on 
experience. One of the ways is the factor 

po pek=
1-p

Where:
Po= proportion of observed agreement 
(sum of agreements achieved in each 
category divided by the number of 
records). 
Pe= proportion of agreement expected 
at random (sum of the probability of 
agreement at random for each category).

The result ranges between 0 and 1 
(0.1, 0.2, 0.3, etc.), so that if it is closer 
to one there will be greater agreement.

Once the instrument has been 
balanced, with all the items and the 
concordance index calculated, the next 
stage will proceed.

3. Pre-sampling Test
At this point, the instrument should 
already have undergone content vali-
dation (preliminary version of the 
instrument given by the judges). 
However, it is necessary to know the 
characteristics it has to measure what 
it is supposed to measure. Then we will 
need a population to use it, and then 
perform appropriate statistical tests. 
This is known as pre-sampling or pilot 
testing.

Instruments Validation
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rotation method, which, as the name 
implies, means that the axes of the 
factors are rotated to different degrees, 
but the origin is fixed, redistributing 
the variance of the original variables in 
the factors in order to obtain a better 
interpretation of the results. Two types 
of rotations are currently used in afe, 
chosen by the researcher according to 
his knowledge of the problem. These 
rotations are orthogonal and oblique, 
of which the best known are Varimax, 
Quartimax, and Equamax (orthogonal), 
and Oblimin, and Promax (oblique).17

On the other hand, cfa confirms 
that the set of factors previously orga-
nized theoretically (by concepts) fits. 
This is where the researcher plays a 
very important role, since the greater 
the knowledge of the problem, the 
greater the ability to formulate, and 
test much more concrete and specific 
hypotheses.17

The two analyses are not mutually 
exclusive, but depending on the ob-
jectives of the tool, it is necessary to 
decide which is the most appropriate, 
although in some cases it is preferable 
to carry out both.

One of the recommendations when 
grouping concepts or dimensions is to 
seek a balance in the number of items 
each has, although this is not an absolute 
requirement. Thus, it is possible that 
some of the items may be grouped in 
a different dimension than the one to 
which they originally belonged.10

a. Perform Criterion Validation
A criterion is nothing more than the 
second way of evaluating the concept 
that it is intended to measure. Therefore, 
it is necessary to return to point 1, re-
ferring to the theoretical, and empirical 
foundations of the instrument.

Criterion validity means that the 
results obtained with the instrument 
developed are similar to those obtained 
from other instruments applied to the 
same population. To do this, first it is 
needed to know whether the concept 
to be measured with the instrument is 
already clearly defined in the literature.

If the severity of lower urinary tract 
symptoms associated with benign pros-
tatic hyperplasia (bph) is wanted to 
be measured, it is known that there is 
already a validated, reliable and widely 
used instrument, the ipss or Interna-
tional Prostate Symptom Score. For this 
reason, this tool would be considered the 
gold standard.18

And why is an instrument called 
that? Because it usually takes the authors 
who develop it a lot of time, a lot of 
resources, and may even involve inva-
sive testing of patients to construct it 
properly. Then it is necessary to compare 
our instrument with the gold standard 
by calculating the concordance or cor-
relation between the two scales, which 
must be greater than 0.8. This can be 
done using the Cohen’s Kappa concor-
dance test, or Spearman’s correlation 
test, especially if we want to analyze the 
categories of the instrument. On the 
other hand, if the numbers obtained 
from the variables of the instrument are 
compared, the Pearson’s r correlation 
coefficient will be used.

Another option is that an instru-
ment already exists for the concept of 
study, but it is not exactly the gold 
standard. This is very frequent in so-
cial, educational, and psychological 
research. For example, if an instrument 
is constructed to evaluate self-esteem, 
several scales already exist, such as 
the Rosenberg self-esteem scale,19 and 
the Coopersmith scale.20 Accordingly, 

the next step is to evaluate the same 
population with the two instruments: 
the one that already exists, and the one 
we construct. With the results obtained, 
the concordance between instruments 
will also be established, establishing a 
kind of consensus for the measurement 
of this concept.

However, there is a third possibility: 
that the concept is not previously defined 
in the literature. Therefore, it is not pos-
sible to carry out a criterion validation, 
since the line of research is completely 
new, and the results of the application of 
the instrument will tell us if it is indeed 
useful to evaluate the proposed concept.5 

5. Calculation of the Reliability 
(Internal Consistency) of the 
Instrument
This step consists of calculating the 
internal consistency, which refers to 
the degree to which the items or items 
that are part of a scale, or instrument 
correlate with each other so that they 
measure the same construct. Reliability 
is a measure of homogeneity, and items 
are expected to be highly correlated; in 
addition, the questions of each indicator 
should be similar to each other.21

a. Define the Type of Scale Used 
First, it is important to know what type 
of scale was used. Thus, for those instru-
ments with a dichotomous response 
pattern (for example, true or false), 
we would use the Kuder-Richardson 
formula 20 (when the items have dif-
ferent difficulty indexes), or 21 (when 
the difficulty indexes are equal). For 
those with a polytomous response scale, 
Cronbach’s Alpha test is used. These are 
two of the most common methods for 
calculating internal consistency and are 
mathematically equivalent.15
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Once the results of the pre-sam-
pling test are available, the next step is 
the application of the corresponding 
tests: (see table 1).

The spss and stata statistical pack-
ages can be used to perform these 
psychometric tests.

For the internal consistency of an 
instrument to be considered acceptable 
or high, it must be between 0.70, and 
0.90. Now this coefficient means will 
be explained. For example, if an instru-
ment has an internal consistency of 0.8, 
it means that 80 percent of the variability 
is true, and that the remaining 20 per-
cent may be the result of measurement 
error, not the instrument itself. Finally, 
any value below 0.7 indicates that there 
is little correlation between the items of 
the instrument; on the other hand, if the 
coefficient is above 0.9, there is a risk 
of redundancy or duplication of items, 
so the instrument should be revised to 
eliminate those that are duplicated.15

It is common for instruments with 
more than 20 items to have an internal 
consistency greater than 90, because 
when the substitution in the correspond-
ing formula is made, the number of items 
should be entered. Therefore, it is advis-
able to calculate the internal consistency 
also by groups of items, which will avoid 
overestimating the instrument.10 

One of the methods that can be used 
is that of semi-partitioning (dividing the 
instrument into two halves), so that each 
half has the same number of items, and 
can be considered parallel. The total score 
is then calculated for each of these halves. 
An example of how the halves might be 
separated would be in an instrument with 
200 items: one half would be the first 100 
items, and the second the remaining 100, 
or one group of items would be the even 
items and the other the odd items. Thus, 
the Spearman-Brown correction formula 
can be used to calculate the consistency 
between groups of items.22

To give an example, if the correla-
tion of the total scores of the odd items 
with the total scores of the even items 
is 0.85, the estimated reliability of the 
whole test would be:

Table 1. 

kr-20= k / k - 1 [1- Σ piqi / 
σT2] Cronbach’s Alpha= k / k - 1 [1- Σσi2 /σT2]

k: number of ítems k: number of items

pi: % affirmative of the item Σi: variance of the item

qi: complement of p σT: total variance of the scale

σT: total variance of the scale

2r ABr     = 
1 + r AB

This formula expresses the rela-
tionship between the length and the 
reliability of the instrument, under the 
assumption that both parts of the instru-
ment are parallel. Here, r is the reliability 
coefficient for the half of the test, rxx’ is 
the reliability for the total test; also, it 
is obtained the score in form A, and in 
form B for each subject.22

2r ABr     = 
1 + r AB

b. Calculation of the Correlation 
Index
Once the internal consistency of all the 
items has been obtained (both overall 
and by groups of items), they are orde-
red according to their correlation index, 
from those with the highest correlation 
to those with the lowest. Following the 
previous example, if we have a group of 
200 items, those with lower correlation 
magnitude (consistency less than 0.8) 
will be eliminated. One possible expla-
nation for why items may have a low 
correlation is that they are ambiguous. 
If you still have items with low correla-
tion, the most appropriate thing to do 
is not to continue eliminating them, 
but to implement a method to increase 
the Cronbach’s alpha value. To do this, 
it is necessary to arrange the items not 
according to their correlation index, but 
according to their variance.

The item with the highest degree of 
variability or the greatest magnitude of 
variance is placed in the first row, and 
those with the lowest degree of variabili-
ty are placed downwards, in order. Once 
ordered, the first items with the lowest 
degree of variability are selected, and 
the wording is modified, so that the way 
in which the subjects answer is more 
dispersed; the Cronbach’s alpha value is 
recalculated. If not modified, continue 
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with the following items, in ascending 
order. By making modifications to the 
items to avoid all subjects answering the 
same thing, Cronbach’s alpha will bene-
fit.10 This same method can be used with 
the Kuder-Richardson test, following 
the steps previously mentioned.

Conclusion
This study highlights the critical im-
portance of adequate validation of 
instruments used in clinical data collec-
tion to ensure accuracy and reliability 
in medical diagnosis and treatment. 
The rigorous application of methods 
such as clinimetrics, expert validation, 
and factor analysis, both exploratory 
and confirmatory, allows confirm that 
these instruments meet the necessary 
standards to effectively measure the 
variables of interest.
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