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Abstract

Background: Health professionals are responsible for training informal caregivers to provide home
care and therefore it is important to assess caregivers’ skills.

Objective: To explore the psychometric properties of a questionnaire for assessing informal caregivers’
skills.

Methodology: Methodological study involving 216 informal caregivers from a city in the southern
region of Brazil. Structural construct validity was examined through exploratory and confirmatory
factor analysis. Reliability was assessed by evaluating internal consistency.

Results: The exploratory factor analysis revealed four factors corresponding to the following skills:
Psychomotor (Factor 1), Cognitive (Factor 2), Emotional (Factor 3), and Relational (Factor 4). The
confirmatory factor analysis revealed satisfactory results for all fit indices and internal consistency of
a=0.82.

Conclusion: The questionnaire shows evidence of reliability and validity and can be used to assess
informal caregivers’ skills in home settings.

Keywords: caregivers; psychometrics; surveys and questionnaires; validation study; family; home
nursing

Resumo

Enquadramento: Cabe aos profissionais de satide realizar a capacitagio do cuidador informal para
executar a assisténcia domicilidria, e, nesse contexto, é importante avaliar as competéncias do cuida-
dor.

Objetivo: Avaliar as propriedades psicométricas de um questiondrio de avaliagio das competéncias
do cuidador informal.

Metodologia: Estudo metodoldgico, com a participagdo de 216 cuidadores informais de um munici-
pio da regido sul do Brasil. Estimou-se a validade estrutural de construto por meio de andlise fatorial
exploratéria e confirmatéria, para a confiabilidade verificou-se a consisténcia interna do questiondrio.
Resultados: A anilise fatorial exploratdria apresentou quatro fatores nesse estudo, que correspondem
as competéncias psicomotora (Fator 1), cognitiva (Fator 2), emocional (Fator 3) e Relacional (fator 4).
A andlise fatorial confirmatdria revelou resultados satisfatérios para todos os indices de ajustamento, e
a consisténcia interna apresentou valor de o = 0,82.

Conclusao: O questiondrio apresenta evidéncias de confiabilidade e validade e pode ser utilizado para
avaliar as competéncias do cuidador informal no contexto domincilidrio.

Palavras-chave: cuidadores; psicometria; inquéritos e questiondrios; estudos de validagao; familia;
assisténcia domiciliar

Resumen

Marco contextual: Corresponde a los profesionales de la salud capacitar a los cuidadores informales
para que presten atencién domiciliaria y, en este contexto, es importante evaluar las competencias del
cuidador.

Objetivo: Evaluar las propiedades psicométricas de un cuestionario para evaluar las competencias del
cuidador informal.

Metodologia: Estudio metodolégico, con la participacién de 216 cuidadores informales de una ci-
udad de la regién sur de Brasil. La validez estructural del constructo se estimé mediante un andlisis
factorial exploratorio y confirmatorio, y se verificé la consistencia interna del cuestionario para com-
probar su fiabilidad.

Resultados: El andlisis factorial exploratorio mostré cuatro factores en este estudio, correspondientes
a la competencia psicomotora (factor 1), cognitiva (factor 2), emocional (factor 3) y relacional (factor
4). El andlisis factorial confirmatorio reveld resultados satisfactorios para todos los {ndices de ajuste y
la consistencia interna mostré un valor de a = 0,82.

Conclusion: El cuestionario muestra fiabilidad y validez, y puede utilizarse para evaluar las compe-
tencias del cuidador informal en el 4émbito doméstico.

Palabras clave: cuidadores; psicometria; encuestas y cuestionarios; estudio de validacién; familia;
atencién domiciliaria de salud
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Introduction

Care dependency affects the basic activities of daily living
and the tasks necessary to maintain health and well-being,
impairing individual autonomy and self-control and
leading to the need for a caregiver (Budib et al., 2020;
Lopes et al., 2020). Caregivers are referred to as either
formal or informal. This study will focus on informal
caregivers who are defined as people who provide un-
paid care without a formal contractual agreement or
the technical skills to provide care at home. This role is
usually played by children, spouses, parents, neighbors,
friends, or volunteers from non-governmental and reli-
gious organizations (Pereira et al., 2017; Silva & Silva,
2020; Uribe et al., 2017).

Informal caregivers require training to provide home care
safely and effectively. The process of educating and train-
ing the caregiver is a fundamental aspect that needs to be
enhanced by the health team at all levels of care, offering
support and proposing strategies to overcome difficulties
(Ariza-Vega et al., 2019; Holm et al., 2015; Ministério
da Satde, Secretaria de Atengao a Satde, Departamento
de Atengio Hospitalar e de Urgéncia, 2016).

One of the challenges of caregiver empowerment and
training is the difficulty in identifying informal caregivers
skills. It should be noted that the Brazilian Ministry of
Health (2016) has highlighted the importance of health
professionals’ monitoring and supervision of caregivers’
activities in home settings.

A tool capable of providing valid information is essential to
produce scientifically robust data to inform interventions
for improving the health conditions of the population
(Sanches, 2019; Souza et al., 2017). Thus, this study aimed
to explore the psychometric properties of a questionnaire
for assessing informal caregivers’ skills.

Background

The skills needed to provide home care involve the abil-
ity to provide care and combine knowledge, skills, and
attitudes to solve problems and prevent harm, making
use of the available resources (Holm et al., 2015; Pereira
et al., 2017; Silva & Silva, 2020). Home care skills are
theoretically defined as the family caregiver’s ability to
provide care at home (Sanches, 2019).

To date, there are no instruments available in the lit-
erature for assessing informal caregivers’ skills from a
multidimensional perspective. Thus, a questionnaire
was developed in Brazil for this purpose: the COPER
14 - Competéncias Cognitivas (CO), Psicomotoras (P),
Emocionais (E) e Relacionais (R) (COPER 14 - Cognitive
(CO), Psychomotor (P), Emotional (E), and Relational
(R) Skills). This instrument is easily applicable in clinical
practice and has 14 items initially distributed across three
factors identified in the pre-test (cognitive-emotional,
psychomotor, and relational skills) and rated on a five-
point Likert-type scale (Sanches, 2019).

The assessment of the psychometric properties of the
COPER 14 is crucial. After its validation, the question-

naire may help professionals assess informal caregivers’
skills, improving them and reinforcing the guidelines on
aspects in which they showed more difficulty, given that
this type of care is complex for the family (Sanches, 2019).
Psychomotor skills involve the performance of activities
related to the practical aspects of caregiving such as know-
ing how to handle support technologies, having manual
dexterity and skills, and combining knowledge and prac-
tice (Holm etal., 2015; Sanches, 2019). Cognitive skills
are related to the ability to know why and how to perform
care, as well as the ability to plan, organize, and assess the
care provided (Jansen et al., 2015; Sanches, 2019; Silva
& Silva, 2020). Emotional skills refer to the caregiver’s
ability to adapt, the psychological conditions to assume
caregiving, and the ability to manage stress and overload
and have quality of life (Nascimento & Figueiredo, 2019;
Sanches, 2019; Silva & Silva, 2020). Relational skills are
related to the respect for the moral and ethical singularities
of the dependent person, as well as to establishing effective
verbal and non-verbal communication and building a
bonding and respectful relationship (Holm et al., 2015;
Jansen et al., 2015; Uribe et al., 2017).

Research question

What are the psychometric properties of the final version
of the informal caregivers’ skills assessment questionnaire
(COPER 14) in a sample of Brazilian caregivers in home
care settings?

Methodology

This methodological study with a quantitative approach
was conducted in a city in the interior region of Paran,
Brazil. The model suggested by Pasquali (2010) was adopt-
ed as a methodological framework, using psychometrics
to assess the questionnaire’s validity and reliability. Data
were collected between May and July 2019.

The study participants were informal caregivers of people
dependent on others to perform activities of daily living.
The following inclusion criteria were applied: being over
18 years of age, being appointed as the main caregiver of
care-dependent people, and living in the urban region
of the city under study. The exclusion criteria were the
death of the care-dependent person and two unsuccessful
attempts to contact the caregiver.

A minimum of 10 participants per questionnaire item
was established to define sample size. A survey was con-
ducted with the managers of the 39 basic health units
(BHU) in the city, which indicated the existence of 1,017
care-dependent individuals and their caregivers. A strat-
ified random sampling technique was used, considering
an estimation error of 5% and a 95% confidence level.
A 15% rate was added for possible losses or errors, con-
stituting an initial sample of 227 caregivers, 11 of whom
were excluded. The final sample consisted of 216 people.
For data collection, participants received home visits by
community health agents (CHAs). The research team
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consisted of the main researcher and three nurses who were
previously trained to apply the COPER 14 questionnaire.
The main researcher accompanied the nurses the first time
they went to the field to avoid possible difficulties. The
questionnaire is divided into two parts: the first contains
13 questions about the caregiver’s characteristics, such as
age, gender, education level, among others, and the second
part was called specific and includes 14 items distributed
across four factors: Cognitive, Emotional, Psychomotor,
and Relational skills. The total score ranges from 1 to
70 and is calculated by dividing the total score of all the
sums of the maximum answers into quartiles, with the
highest scores indicating greater competence, as follows:
1-17 points, low skills; 18-35, little skills; 36-52, good skills,
and 53-70, great skills (Sanches, 2019).

Prior to the exploratory factor analysis (EFA), the Kai-
ser-Meyer-Olkin (KMO) test for sampling adequacy was
performed to identify the proportion of item variance that
can be explained by a latent variable. This test indicates
the degree of adequacy of the application of the EFA to
the data set. It can range from 0 to 1, with values equal
or close to zero indicating that the sum of the partial
correlations of the assessed items is quite high in rela-
tion to the sum of the total correlations. In these cases,
factor analysis may be inappropriate. The following rule
was adopted for interpreting KMO values: values less
than 0.5 are unacceptable, values between 0.5 and 0.7
are mediocre; values between 0.7 and 0.8 are good, values
between 0.8 and 0.9 are great, and values above 0.9 are
superb (Damisio, 2012).

Structural validity was assessed through an EFA and a
confirmatory factor analysis (CFA). There are several
procedures and criteria for factor retention, but the most
widely used is the Kaiser-Guttman criterion, better known
as eigenvalue > 1. This criterion was used in this study for
factor retention, and only factors with eigenvalues greater
than 1 were retained. Finally, the communalities were
determined (h?; Damdsio, 2012). Communalities can
range from O to 1, and a good fit for the analysis model
should have high values, that is, the closer to 1 (100%),
the better the model fit (Silva et al., 2020).

The CFA used the maximum likelihood method. The
Goodness-of-Fit Index (GFI) and the Comparative Fit
Index (CFI) were used (values higher than 0.90 indicate
an adequate fit and higher than 0.95 indicate an excellent
/). The Root Mean Square Error of Approximation
(RMSEA; values higher than 0.08 indicate a poor fiz)
and the ratio between Chi-square and degrees of freedom
(02/df) were used. Although there is no consensus on
the appropriate value of this index, it is suggested to be
between 2 and 5 (Bravo-Andrade et al., 2019).
Cronbach’s alpha coefficient (@) was used to assess the

reliability of the COPER 14 questionnaire. With values
ranging from 0 to 1, the closer to 1, the more consistent
the instrument will be. For this study, alpha values great-
er than 0.70 were considered acceptable (Rodrigues &
Henriques, 2018). Standard deviation (SD; Souza et al.,
2017) was determined to identify possible measurement
errors. The Fleiss Kappa (k) was used to identify possible
redundant items. The items with a correlation above 0.30
were considered adequate.

Data were entered into spreadsheets using Microsoft Excel
2013 and analyzed using the Statistical Analysis System
software (SAS, version 9.4).

This study followed Resolution No. 466/2012 and was
approved by the Standing Committee on Ethics in Re-
search with Human Beings, under opinion number
2584897/2018. All participants signed two copies of
the informed consent form (ICF).

Results

Of the 216 caregivers, the majority (181) were women
(83.80%), 101 (46.76%) were over 60 years of age, 119
(55.09%) lived with a partner, 129 (59.72%) had up
to 8 years of schooling, and 101 (46.76%) were unem-
ployed. As for the degree of kinship, 96 (44.44%) were
children, 49 (22.69%) were spouses, and 24 (11.11%)
were parents. A total of 134 caregivers (62.04%) reported
having a health condition.

Concerning the questions about caregiving, 202 (93.52%)
had never taken a caregiving course, 130 (60.19%) had
never cared for someone before, and 182 (84.26%) were
currently caring for only one person. The number of
caregiving hours per day ranged from 2 to 24, with 161
(74.54%) caregivers reporting that they spend more than
12 hours per day caring for their ill family member. The
duration of caregiving ranged from 3 months to 46 years,
with 127 (58.80%) caregivers reporting that they had
been providing care for more than five years.

EFA

Sample size was adequate for the EFA, and the adequacy
of model fit was considered acceptable, with a KMO
value 0of 0.7951. Based on Kaiser’s criterion, four factors
were retained with eigenvalues greater than 1, with the
following explained variances in descending order: Factor
1 eigenvalue = 4.25 (40.36%), Factor 2 eigenvalue = 1.40
(10.05%), Factor 3 eigenvalue = 1.23 (8.79%), and Factor
4 eigenvalue = 1.05 (7.52%; Table 1).

Table 1 shows the eigenvalue and explained variance for
the four factors. It should be noted that the factors retained
in the EFA explained 56.71% of total variance (Table 1).
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Table 1

Eigenvalue and explained variance for the four factors in COPER 14

Factors Skills Eigenvalue Explained variance (%)
Factor 1 Psychomotor 4.25 40.36
Factor 2 Cognitive 1.40 10.05
Factor 3 Emotional 1.23 8.79
Factor 4 Relational 1.05 7.52
Total - - 56.71

The first factor - Psychomotor skills - was assessed by  factor - Emotional Skills - was assessed by items Q8 and
items Q2, Q3, Q4, Q7, and Q11 and is the most im- Q9 (Table 2). The fourth factor - Relational Skills - was
portant factor to explain informal caregivers’ skills (Table  assessed by items Q6, Q13, and Q14 (Table 2).

2). The second factor - Cognitive Skills - was assessed ~ Table 2 shows the factor loadings for the COPER 14
by items Q1, Q5, Q10, and Q12 (Table 2). The third  items in the EFA.

Table 2

Factor loadings for the COPER 14 items in the Exploratory Factor Analysis

Item Factor 1 Factor 2 Factor 3 Factor 4
Psychomotor

Q2 How would you rate your level of knowledge: TO. identify signs and 0.67 0.17 021 0.00
symptoms of worsening health in the person you are caring for.

QS How would you rate your level .of knowledge: To identify the nutri- 0.65 021 0.03 0.25
tional needs of the person you are caring for.

Q4 How would you rate your level of knowledg.e: To identify signs and 0.76 0.05 0.01 0.03
symptoms of dehydration in the person you are caring for.

Q7 HOV‘.I would.yo.u rate your level of knowledge: To recognize signs of 0.55 0.27 0.25 0.05
changes in the elimination processes of the person you are caring for.

Q11 How would you rate your leve! of preparedness: To assess the body 0.55 0.25 0.27 0.26
temperature of the person you are caring for.

Cognitive

Q1 How would you rate your level of knowledge: To identify the physical 0.05 056 0.16 0.26

limitations of the person you are caring for.

Q5 How would you rate your level of knowledge: To identify the medi-
cations of the person you are caring for (e.g., schedules, side effects, indica- 0.28 0.81 -0.01 0.06
tions, contraindications, allergies).

Q10 How would you rate your level of preparedness: To administer/ pro-

vide the medications. 0-18 0.84 0.07 -0.05
Q12 How would you rate your level of preparedness: To dress and un- 0.06 0.41 0.37 0.15
dress the person you are caring for
Emotional
Q8 How adapted do you feel: To the daily care routine. 0.20 0.04 0.84 -0.01
Q9 How adapted do you feel: To exercise the caregiver’s role. 0.17 0.15 0.83 0.17
Relational
Q6 How .would you rate your le.vel of knowledge: To identify facial ex- 0.27 0.25 0.18 0.34
pressions in the person you are caring for.
Ql_’) How would you rate your level of preparedness: To communicate 0.07 0.06 0.38 071
with the person you are caring for.
Q14 How would you rate your lt.*,vel of preparedness: To promote the 0.30 0.08 016 0.75
autonomy of the person you are caring for.
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Factor loadings ranged from 0.55 (items 7 and 11) to
0.76 (item 4) in Factor 1 (Psychomotor Skills); from
0.41 (item 12) to 0.81 (item 5) in Factor 2 (Cognitive
Skills); from 0.83 (item 9) to 0.84 (item 8) in Factor

Table 3

3 (Emotional Skills); and from 0.34 (item 6) to 0.75
(item 14) in Factor 4 (Relational Skills). Table 3 shows
the communalities (h?) estimated for the COPER 14
items in the EFA.

Communalities estimated for the COPER 14 items in the Exploratory Factor Analysis

Q1 Q2 Q3 Qs Q6 Q
0.4111 0.5175 0.5329 0.5858 0.7314 0.2776 0.4440
Qs Q9 Q10 Q11 Q12 Q13 Ql4
0.7465 0.7630 0.7488 0.5023 0.3376 0.6628 0.6777

The communalities ranged from 0.2776 (item 6) to
0.7488 (item 10). The communality found in item 6
indicates a possible deletion of the item, but a final di-
agnosis was made after the CFA.

Table 4

CFA
The goodness-of-fit indices obtained for the model using
the CFA revealed satisfactory results, as shown in Table

4 below.

Goodness-of-fit indices obtained for the COPER 14 adjusted model

Index xX*/df CFI GFI RMSEA Pclose

Value 1.653 0.934 0.929 0.055 0.929

Reference <3 >0.9 >0.9 <0.08 >0.05
The adjusted and validated structural model shows a  Reliability

higher correlation between Psychomotor and Relational
skills (» = 0.72), followed by the correlation between
Psychomotor and Cognitive skills (» = 0.59). The items
remained the same in the questionnaire. All items showed
a correlation higher than 0.30, even item QO, which was
kept in the Relational skills.

All items showed satisfactory correlations (> 0.30), ranging
from 0.32 in item Q13 to0 0.58 in item Q11.It was concluded
that deleting any of the items, including item 6, would not
change Cronbach’s alpha (o). Thus, in its final version, the
questionnaire kept the 14 items, with a & value = 0.82. The
following o values were obtained for each factor: Psycho-
motor (& = 0.74), Cognitive ( = 0.68), Emotional (& =
80), and Relational (¢ = 0.46; Table 5).
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Table 5

Mean and standard deviation of the items, inter-item correlation (), and Cronbach’s
alpha (@) if item deleted considering the 14 items of the COPER questionnaire

Item Mean sta.l.ldi'll'd , o
deviation

Q1 4.03 0.91 0.40 0.81
Q2 3.13 1.16 0.49 0.80
Q3 3.68 1.14 0.51 0.80
Q4 2.42 1.43 0.35 0.81
Q5 3.76 1.22 0.52 0.80
Q6 4.22 1.01 0.40 0.81
Q7 2.85 1.37 0.51 0.80
Qs 3.74 1.18 0.41 0.81
Q9 3.76 1.18 0.52 0.80
Q10 4.21 1.13 0.47 0.80
Q11 3.41 1.38 0.58 0.80
Q12 3.93 1.27 0.38 0.81
Q13 4.07 1.06 0.32 0.81
Q14 3.44 1.41 0.33 0.81

To verify the sums of the total scores for the final ver-
sion, the value of all the sums of the maximum answers
was divided into quartiles, with lower scores indicating
a lower level of caregiving skills. For better visualization
and further analysis by the interviewer, a column was
inserted after the number of each item, indicating the
construct to which that item belonged. In this way, it is
possible to identify the dimension in which the caregiver
had more difficulties.

Discussion

This study assessed the structural and confirmatory va-
lidity and reliability of the COPER 14 questionnaire and
found that it has adequate psychometric properties to be
applied in this sample of caregivers, making it a useful
tool for national studies on caregiving skills.

The original version of the instrument was pre-tested
with 30 participants, revealing three dimensions. Cogni-
tive-emotional skills (& = 0.76) were assessed in questions
1, 4, 5,12, 13, and 14; Psychomotor skills (& = 0.66)
in questions 2, 3, 6, 10, and 11; and Relational skills in
questions 7 to 9 (& = 0.79; Sanches, 2019). In this study,
four factors were obtained in the EFA and the Cogni-
tive-emotional factor was divided. Although no item was
deleted, some of them were reallocated: 4 and 7 moved
to the Psychomotor skills, item 6 to the Relational skills,
and item 10 to the Cognitive skills. The score remained
the same as in the original version, as well as the questions
for informal caregivers’ characterization in the first part of
the COPER 14. Cronbach’s & coeflicient also increased
from 0.79 (pre-test version) to 0.82.

Psychometric tests are essential to produce an accurate
instrument and ensure the quality of its results (Souza
etal., 2017). The concept of validity is applied to verify
whether the instrument measures exactly the phenomenon
it proposes to measure, for example, informal caregivers’
skills (Silva et al., 2020; Souza et al., 2017). A high KMO
(0.7951) was found in this sample, confirming that the
items of the proposed scale measure the same construct
and are interrelated and the data matrix can be subject
to factoring (Holanda et al., 2019).

According to Pasquali (2017), a factor analysis assesses
how many common constructs are needed to explain
item covariance. Considering all eigenvalues greater than
1 (eigenvalues > 1), the following four factors were re-
tained (F1, F2, F3, and F4) in the EFA: Psychomotor,
Cognitive, Emotional, and Relational skills.

Questions Q2, Q3, Q4, Q7, and Q11 refer to Psycho-
motor skills, which involve knowing how to provide care
and having the skills to do it (Ariza-Vega et al., 2019;
Holm et al., 2015; Sanches, 2019). The percentage of
total variance explained by the factors was 56.71%, with
the Psychomotor skills (F1) being the most important
factor in determining the construct under study.
Cognitive skills (F2) are assessed in questions Q1, Q5,
Q10, and Q12. They refer to the ability to know why and
how to perform each caregiving activity with planning
and organization (Jansen et al., 2015; Sanches, 2019;
Silva & Silva, 2020). Emotional skills (F3) are assessed
in Q8 and Q9 and refer to the ability to adapt and the
psychological conditions to take on caregiving responsi-
bilities (Nascimento & Figueiredo, 2019; Sanches, 2019;
Silva & Silva, 2020). Finally, Q6, Q13, and Q14 belong
to the dimension of Relational skills (F4) and refer to
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the bond between caregivers and patients (Holm et al.,
2015; Jansen et al., 2015; Uribe et al., 2017).
Communalities represent the proportion of the variance
for each variable included in the analysis that is explained
by the extracted components. It is generally agreed in the
literature that low communalities indicate that the variables
are not linearly correlated. Therefore, if the researcher finds
a communality below acceptable values, it is recommended
that the item be excluded and the factor analysis be repeated
(Holanda et al, 2019; Silva et al., 2020).

In this study, the communality in Q6 was slightly below
the critical value. From a more conservative perspective,
it would be advisable to exclude it, but the item was
kept to promote the retention of three items in Factor 4
(Relational skills; Santos, 2017). Additionally, the reli-
ability analysis found that item QG6 had a good inter-item
correlation (0.40) and that its deletion would not change
the questionnaire’s Cronbach’s alpha. All inter-item cor-
relations were satisfactory and higher than 0.30, thus it
can be concluded that the factors in the questionnaire
assess the same construct (Santos, 2017).

The CFA aimed to confirm and adjust the theoretical
model proposed for the questionnaire (Souza et al., 2017),
and the analysis revealed satisfactory results for all indices.
The total Cronbach’s alpha coeflicient obtained was o =
0.82, which indicates high reliability and confirms the
internal consistency of the questionnaire. The deletion
of an item did not significantly improve internal consis-
tency, so the final version of the COPER questionnaire
kept the 14 items.

A limitation of this study was that the potential research
subjects were identified at the city’s BHUs, so it was not
possible to obtain a representative sample given that some
families are followed-up in the private sector. It should be
noted that this study complements the validation process
of the COPER 14 questionnaire, given that the original
version had only been pre-tested with a considerably
small sample.

Conclusion

The statistical procedures performed in this study con-
firmed the reliability and validity of the proposed ques-
tionnaire based on internal consistency, the EFA, and the
CFA. The questionnaire shows satisfactory results for use
in Brazilian home settings.

The COPER 14 questionnaire can be used daily at all
levels of care to help professionals assess informal caregiv-
ers’ skills and contribute to guide or train these families,
especially those experiencing care dependency for the
first time, based on their needs.
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