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Objective: to determine the level of asthma knowledge in parents of asthmatic children followed in a
pediatric respiratory ward.

Abstract

Material and methods: descriptive and cross-sectional study. Asthma Knowledge was assessed using
the Newcastle Asthma Knowledge Questionnaire (NAQK). We performed a questionnaire to parents
and other relatives of asthmatic children treated in the pediatric pulmonary ward of a tertiary hospital.
The surveys were conducted between September and November 2009.

Results: the sample consisted of 344 questionnaires. The mothers answered 72.7 %, the fathers14.9%,
both parents filled the questionnaire in 6.7% and 5.8% were filled by a different person. Patients were
203 boys (59%) and 141 girls (41%) with a mean age of 8 + 4 years. The average score was 18.5 +
3.7 points out of 31.

Conclusions: our respondents have obtained higher mean score compared to similar samples in other
studies. Nevertheless we believe that an educational intervention can improve asthma knowledge and
help decrease the morbidity of this chronic disease.
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Evaluacion de los conocimientos paternos sobre asma con el Newcastle
Asthma Knowledge Questionnaire

Objetivo: determinar el grado de conocimiento sobre asma de los padres de nifios/as asmaticos segui-
dos en una consulta de Neumologia infantil.

Resumen

Material y método: estudio descriptivo y transversal, mediante encuestas autocumplimentadas. Los
conocimientos sobre asma se evaluaron usando el Newcastle Asthma Knowledge Questionnaire
(NAQK). Se realizé el cuestionario a padres y otros familiares de nifios asmaticos atendidos en la con-
sulta de Neumologia infantil de un hospital terciario. Las encuestas fueron realizadas entre septiembre
y noviembre de 2009.

Resultados: la muestra qued6 conformada por 344 cuestionarios. Un 72,7% fue contestado por la
madre del paciente, un 14,9% por el padre, en un 6,7 % fueron ambos progenitores los que rellenaron
el cuestionario y en un 5,8% fue otra persona diferente. Los pacientes fueron 203 nifios (59%) y 141
nifias (41%) con una edad media de 8+4 afios. La puntuacion media fue de 18,5+3,7 sobre 31.

Conclusiones: nuestros encuestados han obtenido mayor puntuacién media en comparacién con
muestras similares en otros estudios. A pesar de ello, consideramos que una intervencién educativa
puede mejorar los conocimientos sobre asma y contribuir a disminuir la morbilidad de esta enfermedad
cronica.
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INTRODUCTION

Asthma is the most frequent chronic childhood
disease in developed countries, so it has enormous
repercussions not only for the individual and the
family, but also at the social and economic levels®.

Its chronic character entails that there is no cure
for it, and consequently the goal of treatment fo-
cuses on managing the symptoms appropriately,
sustaining normal levels of physical activity and
pulmonary function, and preventing exacerba-
tions®.

In the past few years there has been an increasing
emphasis on the need for healthcare professionals
to devote more effort to education, an essential
aspect in the treatment of any chronic disease that
is also necessary in asthma?.

The increased knowledge, acquisition of the nec-
essary skills, and improvement in the attitude and
behaviours of patients, family members, and car-
egivers, all facilitate greater adherence to treat-
ment and allow for the improved management of
the symptoms and the disease?. This is why the
current main guidelines and consensus docu-
ments for asthma management recommend edu-
cational intervention as one of the pillars of asth-
ma management and treatment*®.

The objective of this study is to determine the level
of knowledge of asthma, and its management, of
parents and family members of asthmatic children
who are being monitored in our specialised care
clinic, for which we used a questionnaire designed
and validated for this purpose.

MATERIAL AND METHODS

Descriptive and cross-sectional study using self-
report questionnaires on the knowledge of child-
hood asthma and its management. The question-
naire was administered to parents and family
members of asthmatic children who are seen in
the Childhood Pneumonology Department of the
Hospital Universitario Marqués de Valdecilla
(Santander, Spain). The questionnaires were ad-
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ministered between September and November
20009.

Asthma knowledge was evaluated using the New-
castle Asthma Knowledge Questionnaire (NAQK)’,
translated and adapted to Spanish, and validated
by Praena et al.®.

This questionnaire consists of 31 items and as-
sesses the knowledge about asthma symptoms,
triggers, and treatment. It has 25 true/false ques-
tions and six open-ended questions.

Right answers rate 1 point and wrong answers 0
points. The total score of the questionnaire is ob-
tained by adding up the points for all questions.
The final value ranges between 0 and 31, with a
higher score indicating greater knowledge.

The open-ended questions of the questionnaire
were rated by two paediatric resident doctors in
their last year of training, who adhered stringently
to the scoring rules for the questionnaire.

The text of the first question implies that the an-
swer must include all of the three main symptoms
of asthma, so answers have only been rated as cor-
rect when all three were enumerated.

The answer to question six has been rated as cor-
rect if the respondent named at least one of the
three triggers that are established as possible an-
swers.

Questions 10, 11, 21, and 23 have been rated as
correct when the respondent has given at least
two of the answers that the questionnaire offers
as possible answers, as indicated by the scoring
rules of the original questionnaire”®.

The questionnaire was given to the parents or fam-
ily members that accompanied the child upon ar-
rival to the hospital, so that they could fill it in dur-
ing the waiting time before the appointment. The
decision to do the questionnaire was voluntary,
and all the participants were given written infor-
mation about our intent to carry out a study using
the obtained data along with the questionnaire.

Each questionnaire also asked the respondent to
write down, on a voluntary basis, his or her rela-
tionship to the child, level of studies, and whether
he or she had another asthmatic child.
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Other epidemiological data were gathered, such as
the age of the patient, how long the patient had
been monitored in the clinic (since the date of the
first appointment), the diagnosis (according to the
classification established in the Guia Espafiola del
Manejo de Asma, the Spanish guidelines for asth-
ma management) and whether the patient had
had any asthma-related hospitalisations.

We performed a descriptive analysis of all the vari-
ables for which data were collected. For quantita-
tive variables we calculated the mean, the stand-
ard deviation, the median, and the interquartile
range. Qualitative variables were described using
the corresponding frequencies and their 95% con-
fidence interval.

We did the statistical analysis of the data using the
SPSS® software, version 20.0.

RESULTS

We gave out 500 questionnaires, of which 387
were filled in, reaching a 77.5% response rate.

We then excluded questionnaires that had been
filled for patients who were not asthmatic and
who had come to the clinic for another reason
(cystic fibrosis, post-pneumonia follow-up, bron-
chiectasis, etc.), as well as questionnaires that had
not been completed for whatever reason.

The final sample consisted of 344 questionnaires.
The parents filled in the questionnaires, of which
72.7% were filled in by the mother of the patient,
14.9% by the father, 6.7% by both parents, and
5.8% by another person who accompanied the
child (a grandmother in most cases).

The patients were 203 boys (59%) and 141 girls
(41%) with an average age of 8+4 years. Table 1
shows the main characteristics of the sample un-
der study.

The average questionnaire score was 18.5%3.7
points.
Figure 1 shows the percentage of wrong answers

and of questions left unanswered in the question-
naire. Table 2 shows the percentage of correct an-

swers for each of the 31 items of the NAKQ. Having
done a detailed analysis of the responses, we can
state the following:

General knowledge of asthma (questions 1, 2, 3,
25, 26, 28, and 29)

When it came to general knowledge on asthma,
80.2% of the respondents knew the prevalence of
childhood asthma, 76.2% knew that children with
asthma have abnormally sensitive pulmonary air-
ways, and 60% stated that asthma was not harm-
ful to the heart.

Only 21.5% could enumerate the three main symp-
toms of an asthma attack. In a high percentage of
cases, the parents enumerated up to two symp-
toms, but the scoring rules of the questionnaire
specify that this answer is only considered correct
if all three symptoms are enumerated (coughing,
wheezing, and shortness of breath).

Avery high percentage of respondents (95.1%) un-
derstood that their smoking could make their chil-
dren’s asthma worse. 63% knew that asthma is
usually more of a problem at night than during the
day. However, 65.7% of parents believed that the
best way to evaluate the severity of asthmais for a
doctor to listen to the child’s chest.

Acute attack: recognition, triggers, and
management (questions 6, 7, 8, 11, 15, 18, 19, 20,
21,22, and 23)

When it came to an acute asthma attack, only
4.4% were capable of identifying the three main
triggers of such an attack (colds, allergens, and ex-
ercise), but up to 29.6% of the respondents named
at least two of these triggers. 66% knew that the
wheezing is due to the tightening of the muscles
of the pulmonary airways, or that it can also be
due to the swelling of the lining of the air passag-
es, as stated by 67.2% of the respondents.

As for the management of asthma, we ought to
highlight that only 39.2% answered correctly
about the medications that are used in an acute
attack, and only 5% knew ways of preventing an
exercise-induced asthma attack.
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Table 1. General characteristics of the population under study

Median (interquartile
N Mean (SD) range)
Age (years) 344 8.01 (4.03) 7.63 (4.69-11.17)
Length of monitoring (years) 344 3.75(3.15) 2.71(1.5-5.65)
N % IC95%
Sex
Boy 203/344 59.0 53.7-64.1
Girl 141/344 41.0 35.9-46.3
Diagnosis
Occasional episodic asthma 25/344 7.3 5.0-10.5
Frequent episodic asthma 153/344 44.5 39.3-49.8
Moderate persistent asthma 163/344 474 42.2-52.7
Severe persistent asthma 3/344 0.9 0.3-2.5
Asthma-related hospital admissions
Yes 189/338 56.0 50.6-61.1
No 149/338 44.0 38.9-49.4
Survey respondent
Mother 240/330 72.7 67.7-77.3
Father 49/330 149 114-19.1
Both 22/330 6.7 4.4-99
Other 19/330 5.8 3.7-8.8
Educational Level
Primary school 86/296 29.1 24.2-34.5
High school 100/296 33.8 28.6-39.3
College 110/296 37.2 31.9-42.8
Other children with asthma
Yes 58/327 17.7 14.0-22.2
No 269/327 82.3 77.8-86.0

SD: standard deviation; 95 Cl %: 95% confidence interval.

Only 33.4% knew that inhaled drugs have fewer
side effects than oral medications, 63.7% knew
that short courses of corticosteroids do not have
significant side effects, and 66% stated that Vento-
lin® did not damage the heart.

There was a low response rate for the question
that presented the challenge of an acute asthma
attack that is not improving and asks for reasons
why this may happen, a question that had a very
low percentage of right answers (7%).

Maintenance treatment (questions 10, 12, 14, 19,
27, and 31)

When it came to asthma maintenance treatment,
63.1% knew that antibiotics are not a significant
part of treatment, and 86.9% were aware that al-
lergy shots do not cure asthma.
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For the questions pertaining to medication, we
considered the answer correct whether the re-
spondent wrote the name of the active ingredient
or generic name of the drug, or wrote the commer-
cial brand name, as the respondents are not
healthcare professionals. Still, the majority of par-
ents (up to 57%) were unable to name two asthma
maintenance drugs, a surprising fact considering
that almost all the children who are monitored in
the clinic either have been or are being treated
with these medications. Furthermore, many par-
ents believed that salbutamol is used for asthma
maintenance treatment.

95% knew that with the appropriate treatment a
child with asthma can lead a normal life without
restrictions, and 82.6% stated that children with
frequent asthma symptoms should be given pre-
ventive treatment.
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Figure 1. Percentages of correct and incorrect answers and aswers left blank for each of the 31 items

of the Newcastle Asthma Knowledge Questionnaire.
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False myths (questions 4, 5,9, 13, 16, 17, 24,

and 30)

When it comes to myths and beliefs about asth-
ma, 66.3% of respondents knew that children with
asthma do not experience increased mucus secre-
tion when they drink cow’s milk, and therefore
78.8% knew that the children can consume it.

67.7% knew that asthmatic people do not usually
have nervous problems, 70.6% that asthma does not
cause stunted growth, and 73.5% denied that asth-
matic children become addicted to their medications.

Practically all respondents (98.8%) knew that asth-
ma is not an infectious disease.

DISCUSSION

There are several studies in Spain that have used
the NAKQ questionnaire adapted and translated

to Spanish by Professor Praena et al.® to assess for
knowledge of different aspects of asthma in par-
ents and teachers®12.

In our study we used this questionnaire, translated
to Spanish, in parents of asthmatic children. The
average score was 18.5 points, higher than the av-
erage score achieved by teachers (17.9 points),
asthmatic adolescents (17.24 points) and adoles-
cents without asthma (16.23 points) in the asth-
ma study carried out in schools by Praena’, and
also higher than the average score obtained by the
teachers of the Estudio sobre el Asma en los Cen-
tros Escolares Espafioles (Asthma Study in Spanish
Schools, or EACEE, 16 points)*™.

Some studies in other countries that have used the
same questionnaire for asthmatic adolescents*?
and for teachers'? also reported lower scores.

In the original study done in 1990 by Fitzclarence
and Henry’ to validate the questionnaire, two
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Table 2. Percentage of right and wrong answers in each of the 31 items of the Newcastle Asthma Knowledge

Questionnaire

Ventolin®) damage the heart

Items N % 1C95% Correct answers

1. What are the three main symptoms of 74/344 215 |17.5-26.2 Coughing, wheezing,

asthma? shortness of breath

2.0ne in ten children will have asthma at 276/344 | 80.2 75.7-84.1 True

some point during their childhood

3. Children with asthma have abnormally 262/344 762 |76.2-80.4 True

sensitive pulmonary airways

4.If one child in the family has asthma, then 306/344 [89.0 85.2-91.8 False

all of his brothers and sisters are likely to have

asthma as well

5. Most children with asthma have an increase |228/344 |66.3 61.1-71.1 False

in mucus when they drink cow’s milk

6. Write down everything that you know may  |248/344 |72.1 67.3-76.8 Allergens, colds, and exercise

trigger an asthma attack

7.During an asthma attack, the wheezing may |227/344 |66.0 |60.8-70.8 True

be due to the contraction of the muscles that

form the walls of the pulmonary airways

8. During an asthma attack, the wheezing 231/344 |67.2 |62.0-71.9 True

may be due to the swelling of the lining of the

pulmonary airways

9. Asthma damages the heart 206/344 599 |54.6-64.9 False

10. Write down two treatments (drugs) for 148/344 | 43.0 37.9-48.3 Two of: inhaled

asthma that are commonly used on a daily corticosteroids, chromones,

basis montelukast, long-acting
beta-2-adrenergic agonist
combinations

11. Which asthma treatments (drugs) are 135/344 |39.2 |34.2-445 Two out of: short-acting beta-

useful during an asthma attack? 2-adrenergic preparation,
ipratropium bromide, oral
corticosteroids, and oxygen

12. Antibiotics are an important part of 217/344 631 |57.9-68.0 False

treatment for most children with asthma

13. Most children with asthma should not 271/344 788 74.2-82.8 False

consume dairy products

14. Allergy shots cure asthma 299/344 869 |82.9-90.1 False

15.If a person dies of an asthma attack, that 181/344 |52.6 47.3-57.8 False

usually means that the last attack must have

developed so fast that there was no time to

start a treatment

16. People with asthma usually have “nervous |233/344 |67.7 |62.6-72.5 False

problems”

17. Asthma is an infectious disease (i.e. you can | 340/344 | 98.8 97.0-99.5 False

catch it from another person)

18. Inhaled medications for asthma (such as 115/344 |33.4 28.7-38.6 True

the Ventolin® or Terbasmin® inhalers) have

fewer side effects than tablets and syrups

19. Short courses of oral steroids (such as 219/344 |63.7 58.5-68.6 False

Estilsona®, Dacortin®, prednisone) usually have

significant side effects

20. Some treatments for asthma (such as 227/344 | 66.0 60.8-70.8 False
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Table 2. Percentage of right and wrong answers in each of the 31 items of the Newcastle Asthma Knowledge

Questionnaire (cont.)

Items N % 1C95% Correct answers

21. Afive year old child has an asthma attack 24/344 7.0 4.7-10.2 Two from: the medication

and takes two puffs from a Ventolin® inhaler (a has expired, inhaler is empty,

metered-dose inhaler). After five minutes there poor technique, insufficient

is no improvement. Give some reasons why dosage

this may have happened.

22.During an asthma attack that is being 70/344 20.3 16.4-24.9 False

treated at home, your child needs to use an

inhaler with a space chamber (or mask) every

two hours. He is getting better but after two

hours he is having difficulty breathing. Since

the child is not getting worse, it is OK to

continue giving the treatment every two hours

23. Write ways in which one can help prevent | 17/344 49 31-7.8 Two out of: warm-up

an asthma attack during exercise exercises, short-action beta-2
agonists or chromones prior
to exercising, managing
asthma more carefully,
breathing through the
nose, warm and humid
environment

24. Children with asthma become addictedto |253/344 |73.5 68.6-77.9 False

their asthma medications

25. Swimming is the only suitable sport for 274/344 797 |75.1-83.6 False

asthmatics

26. Parental smoking may make the child’s 327/344 951 |92.2-96.9 True

asthma worse

27.With appropriate treatment, most children |327/344 951 | 92.2-96.9 True

with asthma should be able to lead a normal

life with no restrictions on activity

28.The best way to measure the severityofa | 118/344 |34.3  |29.5-39.5 False

child’s asthma is for the doctor to listen to the

child’s chest

29. Asthma is usually more of a problem at 217/344 631 |57.9-68.0 True

night than during the day

30. Most children with asthma will have 243/344 706 65.6-75.2 False

stunted growth

31. Children with frequent asthma symptoms | 284/344 826 |78.2-86.2 True

should take preventive drugs

groups of respondents were recruited, one “high
knowledge” and one “low knowledge”, whose
mean scores in the questionnaire were of 25 and
13 points, respectively.

In contrast to this, in the study that was done to
validate the translation to Spanish of this ques-
tionnaire® on a population of parents with high
knowledge of the disease (parents of children with
asthma that had benefited from an educational
intervention) versus parents with low knowledge

of it (who had no association to the disease or its
treatments), the scores they obtained were of 23
and 16.8, respectively. Thus, the results obtained
by the parents in our study are placed in between
those obtained by the parents with high and low
levels of knowledge in the Praena® and Fitz-
clarence’ studies.

Astudy done in Malaysia in 2002 shows the scores
of the NAKQ questionnaire in parents of asthmatic
children who were admitted to the hospital for an
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exacerbation'®. This parent sample obtained a
lower score (15.5 points) than the parents in our
study. The parents in Henry’s study™ also achieved
lower scores.

In the recent study of Garcia Luzardo®® done with
parents of asthmatic children who had sought
emergency room services for an acute attack, the
average score for the NAKQ was 16.14, which is
low in comparison to our results.

Thus, compared to other studies done with par-
ents of asthmatic children, our sample of parents
is more knowledgeable, as reflected by their higher
questionnaire scores. Still, it is somewhat surpris-
ing that even though they are the parents of a
group of patients that are being monitored in a
specialised hospital clinic, which would allow the
assumption that their children’s disease has had a
longer course or has greater severity, their knowl-
edge of some aspects of asthma is low and could
certainly improve.

When it came to question 10, 43% identified cor-
rectly two drugs that are used for the preventive
treatment of asthma, a figure that was higher
than that obtained in the EACEE'!, which was 3%,
in the Korta study*®, with 2.6% of the teachers an-
swering correctly, and higher than the one aver-
aged by the students and teachers in Praena’s
study9. To a certain extent, it makes sense that the
parents in our study achieved a higher score than
the teachers in the other studies we have men-
tioned, as in the majority of cases these medica-
tions are administered at home and at hours when
the children are not in school.

The same happened when it came to the treat-
ment that needed to be given during an asthma
attack. In our study, this was known by 39.2% of
the surveyed parents, a figure that was once again
higher than the 8.6% of the EACEE, the 11% of the
Korta study, and the 7.9% of the teachers in the
2012 Praena study.

We think that it is of interest that we contribute to
the literature the results obtained with this asthma
knowledge questionnaire in a large sample of par-
ents of asthmatic children, since in Spain the NAKQ
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has been used mostly to assess the knowledge in
education professionals®**. Thus, we are providing
data that can be used for comparisons with other
samples of parents under similar conditions.

About the questionnaire: its strong
and weak points

The use of validated questionnaires is important
because it allows for the comparison of different
studies®”.

There are several questionnaires that were devel-
oped to analyse asthma knowledge’*?. The NAKQ
has been proven to be a valid instrument to evalu-
ate asthma knowledge in parents and caregivers
of asthmatic patients”2,

Access to the NAKQ questionnaire was easy and
affordable, as it can be found on the web and its
distribution is free.

We faced some difficulties with the interpretation
of some questions, and in our opinion their an-
swers did not reflect a greater or lesser knowledge
by the respondents; they are questions 15 and 22.

We must take into account that culture has an ef-
fect as an independent factor in the number of
correct answers, as was demonstrated in the vali-
dation studies for the questionnaire, for both the
English” and the Spanish® versions.

Furthermore, in the original paper there were up
to five questions (4, 7,17, 26, and 27) that did not
show any statistically significant differences be-
tween high and low asthma knowledge groups
when the answers were analysed. The same thing
happened in the Spanish questionnaire validation
study, where the number of items for which they
found no significant differences rose to ten (ques-
tions 2,3,4,7,17,22, 26,28, 29, and 30). As recom-
mended by the authors of both of these papers,
the questionnaire ought to be revised in order to
improve it and eliminate non-discriminating
items.

We should note that in our study as well as in eve-
ry other published study that has used this ques-
tionnaire®?*?, the open-ended questions (1, 6, 10,
11, 21, and 23), which referred to the main symp-
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toms of asthma, the medication to be adminis-
tered, and how to proceed when there is an attack
or prior to physical activity, were the questions
with the lowest rates of correct answers (Fig. 1).
This may be due to the greater difficulty posed a
priori by an open-ended question in comparison to
a dichotomous answer or even a multiple-choice
answer, as demonstrated in the study done by Bru-
zzesse®®, in which the parents were capable of
identifying a larger number of triggers for asthma
attacks when they were given various options
from which to choose as opposed to being pre-
sented with an open-ended question.

In our study, only 21.5% were able to identify the
three main symptoms of asthma, a percentage
considerably higher than the 8.6% obtained by the
teachers of the EACEE and the 3.4% obtained by
the teachers in the Korta study*® prior to an educa-
tional intervention, and was very similar (20.8%) to
that of the teachers in the study by Praena® and to
the results published in Gibson’s paper'? (21.7%).

Still, our figure is below the 45.3% achieved by par-
ents in the Bell study*®, which may be due to a dif-
ference in the scoring rules.

Our main conclusion after analysing the results
was that, although compared to most of the stud-
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ies done under similar conditions our respondents
have a higher level of asthma knowledge-reflect-
ed by a higher mean score-we should make a
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