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RESUMO

Obijetivo: Avaliar as propriedades psicométricas em termos de validade e confiabilidade da escala Self-efficacy and their
child’s level of asthma control: versao brasileira. Método: Estudo metodologico em que participaram 216 pais/cuidadores
de criangas com asma. Procederam-se a validacdo de construto (analise fatorial e testagem de hipoteses por comparagao de
grupos contrastados), confiabilidade em termos de homogeneidade (alfa de Cronbach) e estabilidade (teste-reteste). Resultados:
A andlise fatorial exploratéria mostrou-se adequada para a versdo brasileira da escala (Kaiser- Meyer-Olkim de 0,879 e a
esfericidade de Bartlett com p<0,001). A matriz de correlacdo na analise fatorial sugeriu a retirada do item 07, sendo o Alfa de
Cronbach final da escala com 16 itens de 0,92. Conclusao: A versao brasileira da Self-efficacy and their child’s level of asthma
control apresentou propriedades psicométricas que comprovam sua validade e confiabilidade.

Descritores: Asma; Crianca; Autoeficacia; Promocao da Saude; Psicometria.

ABSTRACT

Obijective: To evaluate the psychometric properties in terms of validity and reliability of the scale Self-efficacy and their child’s
level of asthma control: Brazilian version. Method: Methodological study in which 216 parents/guardians of children with
asthma participated. A construct validation (factor analysis and test of hypothesis by comparison of contrasted groups) and an
analysis of reliability in terms of homogeneity (Cronbach’s alpha) and stability (test-retest) were carried out. Results: Exploratory
factor analysis proved suitable for the Brazilian version of the scale (Kaiser-Meyer-Olkim index of 0.879 and Bartlett’s sphericity
with p < 0.001). The correlation matrix in factor analysis suggested the removal of item 7 from the scale. Cronbach’s alpha
of the final scale, with 16 items, was 0.92. Conclusion: The Brazilian version of Self-efficacy and their child’s level of asthma
control presented psychometric properties that confirmed its validity and reliability.

Descriptors: Asthma; Child; Self-Efficacy; Health Promotion; Psychometry.

RESUMEN
Obijetivo: Evaluar las propiedades psicométricas en términos de validez y confiabilidad de la escala Self-efficacy and their
child’s level of asthma control: versién brasilena. Método: Estudio metodolégico del cual participaron 216 padres/cuidadores
de nifnos con asma. Se procedié a la validacion del constructo (andlisis factorial y testeo de hipotesis por comparacion de grupos
contrastados), confiabilidad en términos de homogeneidad (alfa de Cronbach) y estabilidad (test-retest). Resultados: El andlisis
factorial exploratorio se mostré adecuado para la version brasilefa de la escala (Kaiser-Meyer-Olkim de 0,879 y esfericidad
de Bartlett con p<0,001). La matriz de correlacién en el analisis factorial sugirié el retiro del item 07, resultando el Alfa de
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Cronbach final de la escala con 16 items de 0,92. Conclusion: La version brasileiia de la Self-efficacy and their child’s level of
asthma control expreso propiedades psicométricas que comprueban su validez y confiabilidad.
Descriptores: Asma; Nino; Autoeficacia; Promocién de la Salud; Psicometria.
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INTRODUCTION

Asthma is a chronic disease that presents high mortality
indicators in developing countries, especially in low-income
populations, to which risk factor reduction strategies and ad-
equate control of the illness are still incipient®.

Childhood asthma is considered complex, multifactorial
and distinctly severe. It demands a systemic and integrated
care approach, with a focus on pharmacological and nonphar-
macological aspects“®® and special attention to health educa-
tion and support from healthcare teams and guardians®.

Asthma control also depends on behavioral factors, and self-
efficacy is an important predictor of therapeutic® adherence and
an additional tool to control the disease®. The concept of self-
efficacy has been incorporated into the nursing context as an es-
sential component of health promotion”. When associated with
the development of skills and competencies, self-efficacy helps
tackle asthma management complexities, impacting the quality of
life of affected people and morbidity indicators positively®.

To know the relationship between the perceived self-efficacy
of parents/guardians and childhood asthma control, Wood et al.®
developed a scale entitled Self-efficacy and their child’s level of
asthma control. The tool was underpinned by clinical guidelines
and Bandura’s self-efficacy theoretical framework® and consists
of 17 items and two domains — expected efficacy and expected
results —, providing an assessment of the confidence of parents/
guardians in an efficient management of childhood asthma and
in the way this care generates results in control parameters.

The Self-efficacy and their child’s level of asthma control
scale has been translated and adapted to Portuguese accord-
ing to Beaton'’s steps?: translation into a language by two
independent translators, summary of the resulting material,
translation of this synthesis back to the original language, and
pretest — a pilot study of the translated version with 30 par-
ents/guardians. But the application of the scale requires an
evaluation of its psychometric properties. Hence, the objec-
tive of the present study was to assess the psychometric char-
acteristics of the Self-efficacy and their child’s level of asthma
control: Brazilian version by testing its validity and reliability.

METHOD

Ethical aspects

The investigation proposal was examined and approved by
the Research Ethics Committee of the Federal University of
Ceard to meet the recommendations of Resolution 466/12 of
the National Health Council, regarding human research. Data
collection started after the signature of a free and informed
consent form by parents/guardians that deal with children
with asthma, who kept a copy of the document.

Study design, place and period

The present study was methodological and oriented to vali-
date the psychometric properties of the Brazilian version of
the Self-efficacy and their child’s level of asthma control scale.
People were recruited in the Pediatric Asthma Care Program
in three primary healthcare units located in one of the most
populous neighborhoods in Fortaleza, state of Ceard, Brazil,
from April to July 2014.

Population or sample: inclusion and exclusion criteria

The sample consisted of 216 parents/guardians of children
with asthma. Inclusion criteria were being parents/guardians
of children from two to twelve years old, having the child as-
sisted in the Pediatric Asthma Care Program, being enrolled
at the referred primary healthcare units, and having a diag-
nosis of asthma and a prescription of inhalational treatment.
Exclusion criteria were parents/guardians that presented un-
derstanding issues or physical disabilities, e.g. deafness, that
prevented the correct filling of the scale, an associated diag-
nosis of other lung pathologies that made asthma hard to con-
trol, avoiding improvements in clinical symptoms, even after
adherence to drug treatments and other forms of therapy.

Study protocol

The Self-efficacy and their child’s level of asthma control: Bra-
zilian version was translated and adapted in the initial phases of a
translation and transcultural adaptation study™", in a scale with 17
Likert-type items, each one with a score from 1 to 5, in which 1
means “l completely disagree”, 2 stands for “l do not agree”, 3 cor-
responds to “l am not sure”, 4 indicates “l agree” and 5 expresses “I
completely agree”, with a total score varying from 17 to 85 points.
The tool has two domains: expected efficacy and expected results.

Data collection occurred in two steps. In the first, an inter-
view was conducted with 216 parents/guardians in a home visit,
during which the scale was applied, together with an instrument
designed by the authors to identify the sociodemographic pro-
file of the sample and control parameters of childhood asthma.
It is important to stress that the higher the score in the scale,
the higher the confidence of parents/guardians as regards their
children’s asthma control. The second phase can be regarded
as a pilot study and consisted of a new application of the scale
with 30 parents/guardians one month after the first visit through
phone calls. The goal was to assess the predictive validity and
the reliability of the tool through a test-retest procedure.

The construct validity was examined through factor analysis and
tests of hypothesis by comparison of contrasted groups. Reliabil-
ity was assessed in terms of homogeneity, from the calculation of
Cronbach’s alpha, and stability was confirmed through test-retest.

To validate the scale by comparison of contrasted groups, it
was necessary to standardize the instrument. This procedure
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was performed after factor analysis, taking into account that
such evaluation was fundamental to determine the number of
items in the final Brazilian version.

The two hypotheses tested through the contrasted groups’
approach were: 1) parents/guardians with less than nine years
of formal education obtain a lower score for self-efficacy in the
control of childhood asthma and 2) higher self-efficacy scores
are related to better childhood asthma control parameters.

Analysis of the results and statistical processing

Factor analysis was carried out through the factor matrix
or component matrix (correlation matrix), the Kaiser-Meyer-
Olkim criterion, a scree plot and Bartlett’s test of sphericity.
It is recommended that the scale keeps only items with coef-
ficients equal to or higher than 0.312,

Calculations were performed by the Statistical Package
for the Social Sciences (SPSS) software, version 20, license
10101131007. Exploratory data analysis consisted of a chi-
square test, with p < 0.05 indicating significance.

The homogeneity of the scale can be examined through
Cronbach’s alpha, which varies from 0 to 1 or 0 to 100%. Val-
ues higher than 70%® assure reliability"?. The intraclass cor-
relation coefficient ICCC) must be calculated when the instru-
ment provides discrete or continuous values, which is the case
of total scores. In the test-retest, the correlation between the
outcomes from both instruments was evaluated through the
calculation of Spearman’s correlation coefficient.

RESULTS

Most parents/guardians were between 30 to 49 years old
(N = 119; 56%), with an average age of 39 years (+ 11.96),
had less than nine years of education (N = 162; 82%), lived
with a partner in a regular marriage or consensual union (N =
152; 72%) and dedicated exclusively to household chores (N
= 147; 69%). Most families presented only one member with
a paid activity (N = 157; 73%), did not have complementary
income from social security programs (N = 194; 91%), lived
with less than R$ 1,083 (N = 145; 77%) and were benefi-
ciaries of the Bolsa Familia program (N = 124; 57%). Most
children with asthma were females (54 %) and belonged to the
age group of 2 to 10 years old (71%).

A factor analysis of the translated scale was run to confirm
the domains of the original instrument. To achieve this, it was
necessary to reach a minimum number of five people for each
item in the scale, as literature advocates?. The ratio of par-
ticipants per item was 12.76 and consequently the tool could
be submitted to this type of statistical analysis. The calculated
Kaiser-Meyer-Olkin index was 0.879 and Bartlett’s sphericity
test was considered statistically significant (p < 0.001).

As for the principal component analysis, two components
with eigenvalues higher than 1.50 were found and two do-
mains were obtained (9.468, eigenvalues; 2.170, applied vari-
ance), taking into account that this cutoff justified 68.45% of
the total data variance. The scree plot (Figure 1) helped con-
firm this outcome and suggested that only the two first factors
should be considered.
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Figure 1- Scree plot showing the eigenvalues as a function

of the number of components of the scale

The component matrix was obtained through a varimax
rotation with two solution factors to replicate the original
study. Thus the items that constituted each factor presented
consistency; factor 1 was coherent with the expected efficacy
domain (items 1 to 8) and factor 2 represented the expected
results domain (items 9 to 17). Nevertheless, factor 8 was al-
located to factor 1, contrarily to its insertion in the original
scale. The item remained in factor 2 to meet the conceptual
framework.

It is worth emphasizing that item 7, “I feel confident that |
can help my child use a peak flow meter correctly”, presented
a factor loading lower than 0.3, which indicates that it should
be removed from the scale (Table 1). However, the authors
opted to evaluate the other psychometric properties to con-
firm the exclusion of this item.

It was found that 47.7% of the parents/guardians obtained
scores of 67 points; this value was chosen as the cutoff to
determine the levels of self-efficacy. The lowest score was 58
points, that is, 41 points higher than the minimum score of 17
points. A percentile calculation established that total scores
from 58 to 67 characterize moderate self-efficacy and total
scores from 68 to 85 indicate high self-efficacy.

In the comparison by contrasted groups, the first hypothesis
of the study was confirmed, considering that the higher the
number of education years of parents/guardians, the higher
the self-efficacy scores in the scale (p = 0.001).

The second hypothesis was also validated: the higher the
self-efficacy scores, the better the outcomes regarding the fol-
lowing childhood asthma control parameters: non-scheduled
medical appointments (p = 0.001), visits to emergency units
(p = 0.001), hospital admissions in the past 12 months (p =
0.005), limitations in physical activities (p = 0.003), missed
school days (p < 0.001), and sleep impairment (p < 0.001).

Cronbach’s alpha for the complete scale, with the 17 original
items, was 0.87, which revealed a high internal consistency of
the instrument, evidenced by the ICCC, with an average value
of 0.871 (p = 0.007; Cl = 95%). Removal of item 7, indicated
by the correlation matrix in factor analysis, resulted in a new
value for Cronbach’s alpha (0.92), showing that the instrument
kept its reliability without the specified item (Table 2).
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Table 1-  Correlation matrix between items and domains of the
Self-efficacy and their child’s of level asthma: Brazil-
ian version scale, Fortaleza, Ceard, Brazil, 2015
Components
Items Factor 1 Factor 2
Expected efficacy Expected results
1 .541
2 .605
3 .689
4 .735
5 672
6 .539
7 114
8 627
9 .651
10 .659
11 .664
12 .620
13 426
14 .654
15 .640
16 647
17 .629

Note: Extraction method: principal component analysis; rotation method: varimax.

Table 2 —  List of the scale items showing the total Cronbach'’s
alpha and the Cronbach’s alpha obtained after re-

moval of an item, Fortaleza, Ceard, Brazil, 2015

Items Item-total correlation Cronbach’s alpha if an item is removed

1 521 .863
2 .668 .858
3 .748 .855
4 .776 .852
5 .547 .862
6 275 .880
7 -.344 927
8 .654 .858
9 .830 .854
10 .815 .855
11 .789 .855
12 .759 .856
13 .302 .872
14 .735 .856
15 .760 .856
16 .752 .856
17 .767 .856

Test-retest stability was calculated by obtaining the Spear-
man-Brown (0.80) and Pearson (r = 0.65; p = 0.001) coef-
ficients and revealed that the correlation between the results
of the two applications is strongly positive. Test-retest also
showed that the instrument was well accepted and was easily
and quickly applied — eight minutes on average.

Validation and reliability of the scale Self-efficacy and their child’s level of asthma control

The final version of the scale had two factors, expected ef-
ficacy and expected results, like the original instrument. The
first factor encompassed six items (from 1 to 6) and the second
factor contained ten items (from 7 to 16), with a total of 16
items and a score varying from 16 to 80 points (Chart 1).

Chart 1 — Final version of the scale Self-efficacy and their
child’s level of asthma control: Brazilian version,

Fortaleza, Cear4, Brazil, 2015

Final version of the scale Self-efficacy and their child’s level of asth-
ma control: Brazilian version

1. Eume sinto confiante de que posso reconhecer os fatores
que provocam asma na criancga (I feel confident that | can
recognize my child’s asthma triggers)

2. Eume sinto confiante de que vou saber reconhecer quando
a crianga precisa usar medicacao (I feel confident that | will
know when my child needs his/her medications)

3. Eu me sinto confiante de que eu sei cuidar da asma em
casa e sei quando devo ir ao servico de satde (I feel
confident that | know when to manage my child’s asthma
myself and when | should go to the physician)

4. Eu me sinto confiante que eu entendo as orientacoes dos
profissionais de satide em relacio ao tratamento da asma da
crianca (I feel confident that | understand the directions from
the physician regarding the treatment of my child’s asthma)

5. Eu me sinto confiante de que posso ajudar a crianca a usar
o inalador corretamente (Exemplo: usar a bombinha) (I feel
confident that | can help my child use an inhaler correctly)

6. Eu me sinto confiante de que posso ajudar a crianca a
usar o espacgador corretamente (I feel confident that | can
help my child use an spacer correctly)

7. Eu acredito que cuidar da asma da crianga vai resultar
em menos consultas médicas (I believe that managing
my child’s asthma will result in less physician visits)

8. Eu acredito que cuidar da asma da crianga vai resultar
em menos visitas aos servicos de emergéncia (I believe
that managing my child’s asthma will result in less
emergency department visits)

9. Euacredito que cuidar da asma da crianga ird resultar em
menos internamentos (I believe that managing my child’s
asthma will result in less hospital stays)

10. Eu acredito que cuidar da asma da crianca poderd me
custar menos dinheiro no futuro (I believe that managing
my child’s asthma may cost me less money later)

11. Eu acredito que cuidar da asma da crianga resultard em
menos dias de faltas na escola (I believe that managing
my child’s asthma will result in less school day missed)

12. Eu acredito que cuidar da asma do meu filho resultard em
melhores notas escolares para ele (I believe that managing my
child’s asthma will result in my child getting better grades)

13. Se aasma da crianca é controlada, ela sera capaz de participar
das atividades escolares (If your child’s asthma is controlled,
your child will be able to participate in school activities)

14. Se a asma da crianga é controlada, ela se sentird melhor (If
your child’s asthma is controlled, your child will feel better)

15. Se aasma da crianga é controlada, ela dormira melhor (If your
child’s asthma is controlled, your child will sleep better)

16. Se a asma da crianga é controlada, ela terd uma melhor
qualidade de vida (If your child’s asthma is controlled, your

child will have a better quality of life)
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DISCUSSION

Validation through factor analysis confirmed the existence
of two domains in the Brazilian version of the scale through
the scree plot, which displays all the components that must be
kept with eigenvalues present in the downward curve that are
above (or before) the first curve, because these factors justify
most data variance'®.

Factor analysis suggested the removal of item 7, “I feel con-
fident that | can help my child use a peak flow meter correct-
ly”. The authors believe that this result can be explained by
the fact that the Brazilian public health system did not provide
peak expiratory flow meters until the end of the data collec-
tion of the present study. Hence, the scale has to be adapted
to the reality of the country.

In addition, item 8, “I believe that managing my child’s
asthma will result in fewer physician visits”, did not fit into
factor 1 (expected efficacy) according to a theoretical and
conceptual analysis and was inserted in factor 2 (expected re-
sults). This conduct has been observed in other studies in the
instrument validation field7-19.

A correlation was observed between the self-efficacy lev-
els of parents/guardians and their degree of education (p =
0.001), attesting the first hypothesis of contrasted groups,
which stated that people with more than nine years of formal
education present higher self-efficacy scores. The Child De-
velopment Index comprehends, among other variables, care
and protection that families must provide the children in the
first years of life, and parents/guardians’ level of education is
one of the determining indicators to assess this factor?.

Taking into account asthma’s chronicity, its management is
centered in families, and it is fundamental that parents/guardians
have the necessary information to assist their children effectively.
A study carried out in New Zealand detected that guardians with
a low education level have difficulty to understand printed educa-
tional materials and prophylaxis measures and to use inhalation
devices, facts that interfere with asthma control parameters“,

According to an investigation carried out in the United
States to obtain the clinical validation of the original scale,
low level of education of parents was correlated with a lower
self-efficacy, although it was not considered a predictor of
inadequate asthma control parameters®. This finding differs
from the one reported in a randomized controlled clinical trial
conducted in Iran. In this case, the parents’ level of educa-
tion influenced the acquisition of knowledge, which may have
influenced the care delivered to their children®”. Other stud-
ies?223 corroborate that few years of education is a risk factor
for the worsening of childhood asthma.

In the face of the results of the present study, it is worth stress-
ing that the second hypothesis was also confirmed: the higher the
self-efficacy scores obtained by parents/guardians in the scale, the
better the results in childhood asthma control parameters.

In many cases, asthma control is not achieved because of
the gap between the recommended and the executed care. An
investigation developed in China, with the application of the
questionnaire Knowledge, Attitude and Practice with 2,960
parents/guardians, concluded that low scores in questions

Validation and reliability of the scale Self-efficacy and their child’s level of asthma control

related to knowledge, attitudes, and practices reflect on child-
hood asthma control parameters?,

Another study from Latin America with 2,169 patients aged
12 years old or older with asthma revealed that 60% of the
interviewed people declared that their disease was controlled
or well controlled, but only 8% fulfilled the Global Initiative
for Asthma criteria for well-controlled asthma®>.

Non-controlled asthma results in visits to emergency units
and hospital admissions®?®. Despite the guidelines for asthma
management, advances in pharmacological treatments and
strong evidence of the effects of control medication on the
attacks, the number of visits and admissions remains high®”.
This was not observed in the present study, given that higher
self-efficacy scores in the scale were associated with better
control parameters, as mentioned previously.

Hospital admissions, as a non-controlled asthma param-
eter, cannot go unnoticed by healthcare professionals. They
must be an opportunity to review the efficacy of asthma home
management and determine the strategies to improve the con-
trol of the disease®.

A study developed in the United States showed that the
low-income population affected by asthma faces significant
challenges to manage the costs of non-scheduled visits to
emergency units. These issues can make families postpone or
even give up their search for medical assistance, leading to an
attempt to handle the situation at home, which may contribute
to a poor prognosis in the treatment of asthma attacks®”.

A study conducted in South Carolina, United States, with
19,512 people, reported that suppression or non-use of con-
trol medication is a strong risk predictor for worsening of
symptoms and hospital admissions®®. In accordance with this
research, another investigation revealed that the use of control
medication is essential for the remission of exacerbated asth-
ma, reduces the number of admissions and readmissions in
emergency services, and can bring benefits in the short run®.

Asthma control poses specific challenges and can be influ-
enced, to some extent, by self-efficacy. Reinforcing it in par-
ents, guardians, and patients has the potential to improve the
capacity of self-management of chronic illnesses, especially
childhood asthma”. A study carried out in Florida, United
States®?, concluded that parents with a high perceived self-
efficacy also showed better results in control parameters of the
disease, corroborating the findings of the present study.

To intervene in parents’ and guardians’ self-efficacy appro-
priately, it is necessary to use validated and reliable instru-
ments to help clinical practice. Self-efficacy and their child’s
level of asthma control: Brazilian version proved to be a valid
scale, with Cronbach’s alpha values close to 1 and higher than
the one achieved by the original instrument, 0.82%. It is worth
stressing that values between 0.7 and 0.8 are considered ac-
ceptable®. In addition, the test-retest allowed to predict that
behaviors of people with different levels of self-efficacy can be
changed throughout different time periods.

Study limitations
The main limitation that has to be taken into account to
extrapolate the findings of the present study is sample losses
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(n = 63), related to the characteristics of the investigated com-
munity, in which address changes, urban violence and diffi-
cult access to the dune area are common issues. Despite this
limitation, it is worth emphasizing that the original sample
size was appropriate for evaluation of the psychometric prop-
erties of the scale, as the literature of the field advocates.

Contributions to the fields of nursing, health, or public policy

Healthcare professionals, especially nurses that work in pri-
mary healthcare units and follow-up outpatient care programs ori-
ented to people with asthma, should give more consistency to the
evaluation of childhood asthma when using Self-efficacy and their
child’s level of asthma control periodically. Their efforts would
facilitate the orientation of educational interventions to the items
with the lowest scores, given that reduced levels of self-efficacy of
parents/guardians can impair the control of the condition.

The costs to the health system originated by the conse-
quences of asthma justify the use of a tool that can be easily
and quickly applied, such as the scale examined in the pres-
ent study, to help assist children with asthma, mainly the ones
whose disease is difficult to control. In addition, the imple-
mentation of the instrument can improve the reorganization
of the services to prioritize assistance to parents/guardians

Validation and reliability of the scale Self-efficacy and their child’s level of asthma control

with low levels of perceived self-efficacy, including periodic
reviews in this parameter, and the management of competen-
cies and skills for asthma control.

CONCLUSION

The present study met the proposed goal regarding the
analysis of reliability and validation of the scale Self-efficacy
and their child’s level of asthma control. The instrument was
proved reliable and validated. The validity examination, based
on the analysis of level of education and asthma clinical con-
trol parameters, found the expected association, corroborating
the hypothesis of contrasted groups in the study.

The analysis developed in the present study indicated that
the psychometric properties of transcultural adaptation of
the Brazilian version of the scale are consistent and suitable
for application in Brazil. These findings allow the authors to
recommend the application of the instrument to evaluate the
confidence of parents/guardians in childhood asthma control.

It is important that the translated and adapted version of
the scale be applied in other research contexts and regions
of Brazil. This way, it would be possible to continue and fully
explore the psychometric properties validation process.
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