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I Abstract

Objective: To establish the efficacy in terms of morbidity and quality of life of a group education program on asthma aimed at children
and caregivers.

Methods: An open, randomized, controlled trial was undertaken in 13 primary health care centers in Spain, Cuba, and Uruguay and involved
245 children with active asthma aged 9 to 13 years and their caregivers. The intervention consisted of 3 educational sessions lasting 45
to 60 minutes each and was performed with 3 intervention groups: children alone, caregivers alone, and both children and caregivers.
The outcome measures were difference between intervention and control groups in the rate of asthma attacks and hospital admission, as
well as the quality of life of children and caregivers in the 6 months following the intervention.

Results: The rate of asthma attacks per patient—year decreased when the intervention was given only to children (mean difference, —1.61;
95% confidence interval [CI], —2.87 to —0.34) or to both children and caregivers (-1.60; 95%Cl, —2.88 to —0.31). Hospital admissions
per patient—year decreased in the intervention groups children alone (—0.28; 95%CI, —0.51 to —0.05) and both children and caregivers
(—0.25; 95%Cl, —0.49 to —0.02). Education provided to caregivers alone was not associated with any changes in morbidity. No differences
were observed in terms of quality of life between controls and any of the intervention groups.

Conclusions: Group education on asthma reduces morbidity but does not improve quality of life. The benefits are apparent when education
is aimed at children but no additional benefit is obtained if the intervention is also aimed at their caregivers. Finally, group education for
adult caregivers alone is not effective.

Key words: Asthma. Children. Caregiver. Quality of life. Patient education. Clinical trial. Multicenter study. Questionnaires.

M Resumen

Objetivo: Determinar la eficacia, en términos de morbilidad y calidad de vida, de un programa de educacion grupal en asma dirigido a
nifios y cuidadores.

Métodos: Ensayo clinico aleatorio, controlado y abierto, realizado en 13 centros de atencién primaria de Espafia, Cuba y Uruguay, incluyendo
a 245 nifios de 9 a 13 afios con asma activo, y a sus cuidadores. La intervencion consistid en tres sesiones educativas de 45-60 minutos
cada una, y se formaron tres grupos de intervencion: nifios sdlo, cuidadores sélo, y nifios y cuidadores. Las medidas de resultado fueron
la diferencia respecto a un grupo control en incidencia de crisis y hospitalizaciones, y en la calidad de vida de nifios y cuidadores en los
seis meses siguientes a la intervencion

Resultados: La tasa de crisis por paciente—afio disminuy6 cuando la intervencion se dirigio sélo a los nifios (diferencia media; —1.61, 95% IC:
—2.87 a—0.34) o tanto a nifios como a cuidadores (-1.60, 95% IC: —2.88 a —0.31). Las hospitalizaciones por paciente—afio disminuyeron
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sobre cuidadores no es efectiva.

en el grupo de intervencion solo en nifios —0.28, 95%IC: —0.51 a —0.05) y en el de intervencion en nifios y cuidadores (-0.25, 95% IC:
—0.49 a —0.02). La educacion solo a cuidadores no se asocié con cambios en la morbilidad. No se observaron diferencias en calidad de
vida entre los controles y ninguno de los grupos de intervencion.

Conclusiones: La educacion grupal en asma reduce la morbilidad, pero no mejora la calidad de vida. Los beneficios aparecen cuando esta
educacion se dirige a los nifios, y no aumentan cuando se afiade la intervencion sobre los cuidadores. Finalmente, la intervencion sélo

Palabras clave: Asma. Nifios. Cuidadores. Calidad de vida. Educacion del paciente. Ensayo clinico. Estudio multicéntrico. Cuestionarios.

Introduction

Bronchial asthmaisthe most prevalent chronic diseasein
childhood and adol escence and has the greatest impact on the
quality of life of patients and their relatives [1,2]. The Global
Strategy for AsthmaManagement and Prevention statesthat the
integral management of this disease should attempt to control
the symptoms, maintain normal lung function, and prevent
future complications [3]. Another important objective in the
treatment of chronic diseasesis to maintain agood quality of
lifein patients and their caregivers [4]. Hedlth-related quality
of life is classically defined as “the functional effects of a
disease and of its ensuing therapy on a patient as perceived by
the patient himself” [5], and it is one of the results that should
be considered in clinical trials on asthma [6].

Education is an essential cornerstone in the management
of asthma. A systematic review has shown that education in
children improves lung function and decreases visits to the
emergency department, increases self-efficacy, and reduces
school absenteeism [7]. Various asthma education programs
have been used for children, including individual or group
education given by physicians, nurses, or teachersand applied
at school, specialized clinics, or general clinics. Group
education takes advantage of pair interaction to facilitate the
transfer of knowledge, skills, and attitudes. Whileit isassumed
that the results of individual education and group education
are equivalent, no direct comparisons have been undertaken.
In practice, patientsincluded in asthmamanagement programs
generally receiveindividual education, while group education
islessfrequently used and is always provided to complement
individual education.

Some studies have analyzed the efficacy of group education
for asthmatic children applied in primary care clinics and
assessed outcomes such as the number of unscheduled medical
visits, number of visitsto the emergency department, frequency
of hospital admissions, and pulmonary function [8-10].
However, the effect of group education on quality of life has
only been studied in the school environment [11-14]. There
is no information about the effects on quality of life of group
education programs applied in primary care. Once primary
care pediatricianshave been trained, they can provide effective
disease management for children with asthma, including
diagnosis, prescription, education, monitoring, and continuity
of care[15].

Inthisstudy, we evaluated the efficacy of agroup education
program applied in a primary care setting for children with
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asthma and their caregiversin terms of patient morbidity and
quality of life of patients and their caregivers.

Methods
Objective

To establish the efficacy of group education on asthma
aimed at schoolchildren with asthma and/or their caregivers
in terms of morbidity and quality of life.

Design

International, controlled, randomized, open clinical tria
in a primary care setting, with a factorial design carried out
between January 2002 and June 2004. Theinterventionstested
were group education in children with asthma and their adult
caregivers. The study was approved by theclinical tria sethics
committeesfrom Asturias, Spain, ProgramaRegiona deAsma
Infantil, Uruguay, and Hospital Pediétrico Tarar, Cuba.

Participants

Children aged between 9 and 13 years with active asthma
(symptoms of asthma or treatment for asthmain the previous
12 months), followed in 13 participating primary care centers
(8 in Spain, 3 in Uruguay, and 2 in Cuba). The exclusion
criteriawere asfollows: group education on asthmain the past
2 years (individual education was accepted) or completion at
any previous time of a quality-of-life questionnaire.

Interventions

Theintervention was performed in primary care centersby
pediatricians and pediatric nurseswho were experienced in the
education of asthmatic children. The style, content, materials,
and methods used in the intervention were the same at all the
centersand were discussed and agreed among theinvestigators
through a restricted-access website and a discussion forum.
Patients and their caregivers received education in separate
groups, each including 6 to 10 participants. The educational
program wasgiven in 3 sessionslasting 45 to 60 minutes each,
provided at 2-week intervals.

The first session dealt with “What asthma is and the
factorsinvolved (causes and triggers),” the second dealt with
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“Basic treatment and use of inhalers,” and the third with
“ Asthma attacks and their management at home. Sports and
children with asthma.” In al sessions, emphasis was placed
on control of the disease by the patient and issues related to
self-management of asthma. All of the issueswere introduced
in a 2-way diaogue setting, using language appropriate for
children or their caregivers. Written material, handouts with
charts, inhaled placebos for practicing, peak expiratory flow
meters, and a 3-dimensional model of the normal, inflamed,
and obstructed bronchus were provided.

Outcomes

The primary endpoints of the study were morbidity dueto
asthmaduring thefirst 6 months after theintervention (number
of asthma attacks and number of hospital admissions) and
quality of life (1 month and 6 months after the intervention).
Asasecondary endpoint, the knowledge of asthmaby patients
and caregivers was assessed 1 month and 6 months after the
intervention.

Study Development

At the baseline visit, the caregivers signed an informed
consent form. Epidemiological and asthma-related morbidity
data were collected. A survey of knowledge of asthma and a
quality-of-life questionnaire were administered to patientsand
caregivers. After the 3 educational sessions, the participants
were called together for 2 evaluations, the first 15 to 30 days
after thelast educational session and the second 5 to 6 months
later. In thefirst evaluation, the quality-of-life questionnaires
and the knowledge survey were repeated. In the second, the
questionnaire and survey were repeated and additional data
on asthma morbidity in the 6 previous months were also
collected.

Instruments

Information on asthmamorbidity in the previous 6 months
was obtained through asking the parents and reviewing the
patient’s medical records. An asthma attack was defined as
worsening of the asthma symptomsleading to anonscheduled
medical visit or avisit to an emergency room. The number of
hospital admissionsfor asthma, antiinflammatory drugs used,
and other data were also recorded to classify asthma based
on Global Initiative for Asthma (GINA) criteria[3]. Quality
of life was evaluated with the Paediatric Asthma Quality of
Life Questionnaire (PAQLQ) [16] and Paediatric Asthma
Caregiver’'s Quality of Life Questionnaire (PACQLQ) [17],
using the versions with standardized activities that have
been translated and validated in Spanish [18-20]. Those
questionnaires score asthma-related quality of life between
1 (worst quality of life) and 7 (best quality of life), globally
and in 3 specific dimensions: symptoms (only in patients),
activity limitation, and emotional function. A questionnaire
was provided on knowledge of asthma in patients and their
caregivers. The questionnaire contained 10 statements for
which the participants answered true or false, assessing
knowledge of asthma, sport, smoking, triggering factors, use
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of drugs, myths, and beliefs. Each correct answer was scored
as 1 point, meaning that the results could range from O points
(lowest knowledge) to 10 points (highest knowledge). Other
clinical and epidemiological data were obtained through
direct interview with caregivers and from medical records:
years since the onset of asthma, history of asthmain the same
household, educational level of the primary caregiver, number
of peoplelivingin the home, parents’ profession, and whether
patients had received individual education on asthma (to
include al of the following issues: what asthmalis, triggering
factorsand prevention, management, use of inhaled treatments,
and approach to dealing with asthma attack).

Although the 3 countries involved in the study share the
same language, there are nuances in terms of diaect. Since
the quality-of-life questionnaires have not been validated in
either Cuba or Uruguay, a pilot study was performed in those
countriesto eva uate the understanding of both the questionnaire
on knowledge and of the Spanish version of the quality-of-life
questionnaire. This pilot study was conducted in 10 families
(not participating in the study) per country. Asaresult, 4 words
were changed in the questionnaire on knowledge but no changes
were made in the quality-of-life questionnaires.

Sample Size

According to Juniper et a [16], the minimum clinicaly
significant difference in the total score for quality of life in
the PAQLQis0.5 points, with an SD between subjects of 0.75
points. Based on those figures, we calculated a minimum of
46 children in each group to detect such a difference, with a
power of 0.90 and an o (bilateral) risk of 0.05.

Selection and Randomization

Each center prepared a census of patients who met the
inclusion criteria, stratified in 5 age groups: 9, 10, 11, 12, and
13 years. The alocation was made at each center. From an
opague box, papers with the names of the patients were taken
at random and assigned consecutively to each of the 4 study
groups according to a previously established order: controls,
group education to children and their caregivers (Ch-CG
group), group education to children alone (Ch group), and
group education to caregivers alone (CG group).

Statistical Methods

Theprinciple of analysisby intentionto treat wasfollowed.
The number of asthma attacks and hospital admissionsin the
previous 6 months and after theintervention weretransformed
into annual rates. Changes occurring during follow-upin terms
of morbidity, quality of life, and knowledge of asthma were
analyzed within each group by paired t tests. The results are
expressed as means and 95% confidence interval (Cl).

Between-group differenceswere anayzed through multiple
regression models, using the controls as the reference group.
The models were adjusted by age, sex, country, educational
level of themain caregiver (primary, secondary, or university),
years from the onset of asthma, and severity of asthma
according to the 4 levels of GINA classification. The results
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are expressed as adjusted mean difference compared with the
control group and 95% CI. The statistical analysiswas carried
out with the statistical package SPSS 11.0.

A change of 0.5 points or higher in the PAQLQ [16]
and PACQLQ [17] scores was considered to be clinically
significant, and the number of patients needed to treat (NNT)
to obtain aclinical improvement was cal culated according to
the method proposed by Guyatt et al [21].

Results

Two hundred and eighty-eight children were evaluated
for eligibility in the study, 245 of whom were included and
distributed among the 4 groups. The figure showsthe progress
of patients through the trial and the causes of exclusion, and
Table 1 showsthe baseline patient characteristics. Therewere
no differences among the groups in terms of baseline clinical
and demographic variables.

Attendance at the educational sessions was greater in the
childrenthaninthe caregivers: 85.8%, 11.7%, and 2.5% of the
children attended atotal of 3, 2, and 1 of the scheduled sessions,
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respectively, while the equivalent rates for the caregivers
were 80.5%, 12.2%, and 4.9%, respectively, and 2.4% of
the caregivers did not attend any of the sessions. Twenty-
two children (8.9%) were lost to follow-up: 7 (11.1%) in the
control group and 5 (8.5%), 7 (11.3%), and 3 (4.9%) in the
Ch, CG, and Ch-CG groups, respectively. Those patientswere
excluded from the analysis. All of the others were analyzed
within the group that they had initially been assigned to, evenif
compliance with the intervention was absent or only partial.

Morbidity

Theincidence of asthmaattack wasthe same before and after
theintervention in the control group, but in the other 3 groupsit
decreased significantly, falling by 67.9%, 47.5%, and 63.6%in
the Ch, CG, and Ch-CG groups, respectively (Table 2). In the
adjusted model, after the intervention there were fewer asthma
attacks in the Ch and Ch-CG groups than in the control group
(Table 3). Therates of hospital admission for asthma decreased
after theinterventioninthe Ch group. Inthe Ch-CG group, there
wasareduction of the same magnitude that was not statistically
significant (Table 2). In the adjusted model, hospital admissions
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Table 1. Baseline Demographic and Clinical Data*

Groups
Interventionin Intervention in Intervention in
Totd Control ChildrenAlone  CaregiversAlone Children and Caregivers
No. 245 63 59 62 61
Country
Spain 63.3% 63.5% 62.7% 62.9% 63.9%
Cuba 14.7% 15.9% 13.6% 14.5% 14.8%
Uruguay 22.0% 20.6% 23.7% 22.6% 21.3%
Age, y 11.0+14 11.1+£15 11.0+14 109+14 11.0+14
Men 64.9% 55.6% 71.0% 73.8% 59.3%
Duration of asthma, y 6.5+ 3.0 6.3+3.0 6.5+32 6.5+3.1 6.7+27
Primary caregiver
Mother 88.2% 87.3% 89.8% 88.7% 86.9%
Father 7.3% 6.3% 6.8% 4.8% 11.5%
Other 4.5% 6.4% 3.4% 6.4% 1.6%
Educational level
of primary caregiver
Primary 47.3% 51.6% 49.2% 44.3% 44.3%
Secondary 38.3% 32.3% 39.0% 42.6% 39.3%
University 14.4% 16.1% 11.9% 13.1% 16.4%
Occupation of
primary caregiver
Homemaker 38.0% 43.5% 30.5% 38.7% 39.3%
Employed 58.2% 51.6% 67.8% 56.5% 57.4%
Other 3.8% 4.8% 1.7% 4.8% 3.2%
People at home, n 41+11 42+13 43+10 39+09 41+09
Severity of asthma
Mild intermittent 35.2% 45.2% 32.2% 32.3% 31.1%
Mild persistent 36.5% 33.9% 40.7% 40.3% 31.1%
Moderate 23.8% 16.1% 22.0% 25.8% 31.1%
Severe 4.5% 4.8% 5.1% 1.6% 6.6%
Antiinflammatory
treatment in the past 6 months 62.3% 56.5% 62.7% 61.3% 68.9%
Received individual
education on asthma 85.3% 86.9% 84.7% 87.1% 85.2%

*Data are shown as means + SD or percentages

were less frequent after the intervention in the Ch and Ch-CG
groups than in the control group (Table 3).

Quality of Life in Children

Themean + SD PAQLQ score beforetheintervention was
5.87 £ 1.12. The mean scores by dimensionswere asfollows:
symptoms, 5.73 £ 1.28; activity limitation, 5.75+ 1.20; and
emotional function, 6.14 + 1.08. No statistically significant
differences were observed among the 4 groups (Table 4).
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In al the groups, the PAQLQ score increased 1 month
after the intervention and remained above theinitial values 6
monthslater (Table4). Thisimprovement was observed inthe
total PAQLQ score and in each of its 3 dimensions.

Six months after theintervention, 34.9% of the childrenin
the control group had increased their total PAQLQ score by
at least 0.5 points (minimum clinically significant difference).
The corresponding values for the Ch, CG, and Ch-CG groups
were 44.1%, 41.9%, and 42.6%, respectively. The NNT for
aclinicaly significant improvement in the total PAQLQ at 6
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Table 2. Within-Group Changes in Morbidity and Knowledge During Follow-Up*

Control Intervention in Intervention in Intervention in
Children Alone CaregiversAlone Children and Caregivers
No. 56 55 58
Asthma attacks per y
Baseline 2.83+6.62 2.24+3.02 223+261 2.61+343
Follow-up 231+ 7.40 0.72+1.58 117+ 174 0.95+1.63
Difference -052(-1.11t00.08) -1.52(-2.07t0-0.97)f -1.07 (-1.78t0-0.36)% —1.66 (—2.39t0-0.94)%

Hospital admissions per y

Baseline 0.14+0.74 0.24+0.76 0.20+0.80 0.31+0.90

Follow-up 0.28+1.32 0.00 £ 0.00 0.07 £ 0.36 0.07+£0.37

Difference 0.14(-0.03t0 0.30) -0.24(-0.44t0-0.04) t -0.13(-0.32t00.05)  -0.24 (-0.49t0 0.02)
Children’s knowledge

Baseline 8.04+141 8.04+1.36 8.35+1.53 817+1.21

1 month 824 +1.65 9.12+1.25 852+141 8.93+1.33

6 months 8.32+1.45 894+127 881+1.27 9.00+1.30

Difference0-1 month  0.20(-0.20t0 0.60) ~ 1.08 (0.69t01.47)  0.17(-0.18t0052)  0.76 (0.39to 1.13)%

Difference 0-6 months  0.28 (—0.08 to 0.64) 0.90 (0.52t0 1.28)% 0.46 (0.06 to 0.86) T 0.83 (0.50t0 1.17)%
Caregivers knowledge

Baseline 811+ 137 810+ 1.16 7.98+1.13 8.00+1.03

1 month 9.05+0.94 9.11+102 9.15+1.17 9.22+0.93

6 months 9.14+ 0.95 9.11+£0.99 9.22+1.15 9.36 +1.03

Difference 0-1 month 0.93 (0.58t0 1.29)% 1.00(0.65t01.35)% 1.17 (0.84to 1.51)% 1.22(0.93to 1.51)%

Difference 0-6 months  1.02 (0.70to 1.34)% 1.00 (0.69to 1.31)% 1.24 (0.86t0 1.62)% 1.36 (1.04 to 1.68)%

*Data are shown as means =+ SD or the mean difference (95% confidence interval) of the within-group changes. TP < .05; 3P < .01.

months was 9.0 (Ch group), 12.0 (CG group), and 13.5 (Ch-
CG group).

Therewere no differences between theintervention and the
control groupsin either thetotal PAQL Q scoreor its 3 specific
dimensions at any point during follow-up (Table 3).

Quality of Life in Caregivers

The mean PACQLQ score before the intervention was
5.83+ 1.20. The mean PACQLQ scores by dimensions
were 5.92 + 1.30 for activity limitation and 5.73+ 1.21 for
emotional function. There were no significant differences
among the 4 groups (Table 4).

The total PACQLQ score and the specific score on the
emotional function dimension had improved significantly in
the 3 intervention groups 1 month after the intervention, and at
6 months those scores had aso improved in the control group
(Tabled). Theactivity limitation dimension only improvedinthe
Ch and Ch-CG groups a 1 months and 6 months (Table 4).

Six months after theintervention, 31.4% of the caregivers
in the control group had increased their total PACQLQ
score by at least 0.5 points (minimum clinically significant
difference). The corresponding figures for the Ch, CG, and
Ch-CG groups were 43.6%, 36.0%, and 48.2%, respectively.
TheNNT for aclinically significant improvement in the total
PACQLQ at 6 months was 7.7 in the Ch group, 24.6 in the
CG group, and 4.3 in the Ch-CG group.
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Therewere no differences between theintervention and the
control groupsin either the total PACQLQ or inits 2 specific
dimensions at any point in follow-up (Table 3).

Knowledge in Children

The mean score for knowledge of asthma in children
before the intervention was 8.13 + 1.38, with no significant
differences among the 4 groups (Table 2).

The children’s knowledge of asthmain the control group
did not change during thefollow-up period. In the Ch and Ch-
CG groups, knowledge of asthma had improved at 1 month
after the intervention. At 6 months, the children’s knowledge
had aso improved in the CG group (Table 2).

The children in the Ch and Ch-CG groups obtained higher
ratings than the control group at 1 month and 6 months. At 6
months, the children’sknowledgein the CG group was greater
than in the control group (Table 3).

Knowledge in Caregivers

The mean scorefor knowledge of asthmain the caregivers
before the intervention was 8.03 + 1.17. There were no
significant differences among the 4 groups, and in al of the
groupsthecaregivers knowledge had improved at 1 month and
6 months after the intervention (Table 2). No group obtained
better results than in the control group (Table 3).
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Table 3. Between-Group Adjusted Differences*

Intervention in Intervention in Intervention in
Children Alone CaregiversAlone Children and Caregivers

Asthma attacks per y -1.61 (—2.87t0 -0.34)t —0.88 (—2.15t0 0.40) -1.60 (-2.88t0-0.31)t
Hospital admissions per y -0.28 (-0.51t0—-0.05)t —0.17 (-0.40t0 0.07) -0.25-0.49t0-0.02)t
Total PAQLQ score

1 month 0.09 (-0.22 to 0.40) 0.10 (-0.21t0 0.41) 0.10 (-0.21t0 0.41)

6 months 0.21 (-0.12t0 0.54) 0.00 (-0.33t0 0.34) 0.11 (-0.22 t0 0.44)
PAQLQ symptoms dimension

1 month 0.11 (-0.22t0 0.45) 0.04 (-0.291t0 0.37) 0.05 (-0.28t0 0.38)

6 months 0.22 (-0.15t0 0.59) —-0.00 (-0.38t0 0.37) 0.12 (-0.25t0 0.49)
PAQLQ activitiesdimension

1 month 0.15 (-0.21 to 0.50) 0.16 (-0.20t0 0.52) 0.12 (-0.231t0 0.48)

6 months 0.28 (-0.08 to 0.63) 0.07 (-0.29 t0 0.43) 0.08 (-0.281t0 0.44)
PAQLQ emotional dimension

1 month —0.06 (-0.39t0 0.28) 0.25 (-0.10to 0.59) 0.13 (-0.21t0 0.47)

6 months 0.12 (-0.18t0 0.41) —-0.08 (-0.38t0 0.22) 0.12 (-0.181t0 0.42)
Total PACQLQ scores

1 month —-0.03 (-0.37t0 0.31) 0.20 (-0.14 t0 0.54) 0.12 (-0.21t0 0.46)

6 months -0.14 (-0.48t0 0.21) 0.07 (-0.29t0 0.43) 0.31 (-0.04t0 0.67)
PACQLQ-activities dimension

1 month —0.05(-0.43100.32) 0.16 (-0.22t0 0.54) 0.11 (-0.26 t0 0.49)

6 months -0.12 (-0.50t0 0.25) 0.04 (-0.341t0 0.42) 0.35(-0.03t0 0.72)
PACQLQ emotional dimension

1 month —0.06 (-0.39t0 0.28) 0.25 (-0.10 to 0.59) 0.13(-0.21t0 0.47)

6 months —-0.15 (-0.50t0 0.21) 0.10 (-0.27 to 0.46) 0.28 (-0.08 to 0.65)
Children’s knowledge

1 month 0.73 (0.20t0 1.26)% 0.28 (-0.26 t0 0.81) 0.66 (0.13t0 1.19)T

6 months 0.61 (0.09t0 1.13)t 0.62 (0.09t0 1.15) 0.74 (0.221t0 1.26)*
Caregivers knowledge

1 month 0.09 (-0.27 to 0.44) 0.10 (-0.26 to 0.45) 0.24 (-0.11t0 0.59)

6 months —0.08 (-0.46 t0 0.29) 0.03 (-0.35t0 0.41) 0.16 (-0.22t0 0.53)

*Data are shown as the mean difference (95% confidence interval), adjusted for age, sex, country, educational level of the main caregiver, and duration

and severity of asthma. The control group was used as the reference group.

PAQLQ indicates Paediatric Asthma Quality of Life Questionnaire; PACQLQ, Paediatric Asthma Caregiver’s Quality of Life Questionnaire. TP < .05;

P <.01.

Discussion

The results of our study show that group education aimed
at children with asthmaimproves morbidity and knowledge of
the disease but not quality of life, and that group intervention
in the caregivers does not provide any improvement in the
issues studied. Although we were not able to demonstrate
quality-of-life changes, there was a marked improvement in
morbidity as a result of group education in children and the
frequency of asthma attacks decreased by approximately 1.6
attacks per patient—year compared with the control group
(adjusted results).
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At present, education is considered to be one of the bases of
the management of asthmain adult and pediatric patients [3].
In asystematic review of clinical trials published until 1998,
Wolf et a [7] found that education of children with asthma
aimed at self-management improves pulmonary function
and self-efficacy and reduces the days of school absence and
restricted activities, the number of nightswith asthma, and the
number of visitsto the emergency department, but hasno clear
effect on asthma attacks or hospital admissions. That review
included 18 studies of group or combination interventions
and the efficacy of thoseinterventionswasfound to be similar
to individual education, athough no study compared them
directly. Since most of our patients had received a complete
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Table 4. Within-Group Quality-of-Life Changes During Follow-up (PAQLQ and PACQLQ questionnaires)*

Control Int_erventi onin Inter_vention in _ Intervention in_
Children Alone CaregiversAlone  Children and Caregivers

No. 56 54 55 58
Children (total)

Baseline 591+1.12 576+ 1.19 581+1.21 590+ 1.05

1 month 6.09 + 1.09 6.23+ 1.06 6.23+1.01 6.24 +0.94

6 months 6.29 + 0.89 6.40 + 0.86 6.27+1.11 6.34 £ 0.89

Difference 0-1 month 0.19(0.02t00.36)T 0.48(0.28t00.66)f 0.42(0.19t00.65)f 0.34(0.18t0 0.50)%

Difference 0-6 months 0.38(0.16t00.60)F 0.64(0.41t00.88)f 0.47(0.25t00.68)f 0.43(0.19t00.68)%
Children (symptoms)

Baseline 585+ 121 5.62+ 1.44 5.65+ 1.37 580+ 1.15

1 month 6.06 +1.11 6.22+1.10 6.11+ 1.07 6.14 + 0.95

6 months 6.23+0.92 6.33+0.93 6.19+1.17 6.25+ 0.97

Difference 0-1 month 0.21(0.01t00.41)F 0.60(0.33t00.87)f 0.46(0.16t00.75)f 0.34(0.13t00.56)%

Difference 0-6 months 0.38(0.09t00.66)F 0.71(0.37t0 1.04)f 0.54(0.27t00.81)f 0.45(0.15t00.76)%
Children (activities)

Baseline 575+1.19 562+ 1.27 576+ 1.25 571+1.18

1 month 596+ 1.20 6.14+1.11 6.16 £ 1.07 6.14+1.03

6 months 6.16 + 1.06 6.39+ 0.91 6.27+1.14 6.21+1.02

Difference 0-1 month 0.21(0.00t0 0.41)T 0.52(0.28t00.77)f 0.40(0.15t00.65)f 0.42(0.22t00.63)%

Difference 0-6 months 0.41(0.17t00.66)F 0.77(0.50t0 1.04)f 0.51(0.29t00.74)f 0.50(0.21t0 0.79)%
Children (emotional)

Baseline 6.13+1.05 6.12+1.11 6.02 £ 1.15 6.19+ 1.07

1 month 6.28 + 1.07 6.36 + 1.07 6.41+0.99 6.45 + 0.96

6 months 6.44 + 0.85 6.53+ 0.83 6.39+1.13 6.57 £0.82

Difference 0-1 month 0.15(-0.02t00.31) 0.25(0.10t00.39)f 0.39(0.19t00.59)f  0.26 (0.06 to 0.45)%

Difference 0-6 months 0.31(0.13t00.49)F 0.41(0.24t00.59)f 0.36(0.15t00.58)f 0.38(0.17 to 0.59)%
Caregivers (total)

Baseline 5.84+1.28 569+ 121 5.87+1.08 5.83+1.28

1 month 6.07 +1.22 6.04+1.20 6.18 £ 0.82 6.19+0.85

6 months 6.19 + 1.06 6.01+1.14 6.22 £ 0.92 6.44 + 0.84

Difference 0-1 month 0.23(-0.04t00.51) 0.35(0.12t00.57)f 0.31(0.04t00.57)T 0.36(0.15t0 0.57)%

Difference 0-6 months 0.35(0.05t00.65) T 0.32(0.10to0.54)f 0.35(0.02t00.67)T  0.60 (0.28to0 0.93)%
Caregivers (activities)

Baseline 5.90+1.36 574+ 1.49 5.98+1.09 595+ 1.34

1 month 6.15+1.29 6.10+ 1.26 6.20 £ 0.87 6.23 £ 0.96

6 months 6.21+1.11 6.10+1.15 6.28 £ 0.98 6.50+0.84

Difference 0-1 month 0.25(-0.06t0 0.57) 0.37(0.08t00.65)f  0.22(-0.09t00.53)  0.28 (0.05t0 0.52)t

Difference 0-6 months 0.31(-0.02t0 0.65) 0.36(0.03t0 0.70)f  0.30(-0.06t00.65)  0.56 (0.22 to 0.90)%
Caregivers (emational)

Baseline 5.79+1.23 553+1.22 576+ 1.19 574+1.27

1 month 5.99 + 1.27 593+121 6.17 £ 0.84 6.13+0.83

6 months 6.13+ 1.07 595+ 1.23 6.21+0.93 6.38 + 0.88

Difference 0-1 month 0.20(-0.04t00.44) 0.40(0.17t00.63)f 0.41(0.15t00.67)f 0.39(0.16t00.61)%

Difference 0-6 months 0.34(0.08t0 0.61)T 0.42(0.19t00.66)f 0.44(0.14t00.75)f 0.64(0.33t00.96)%

*Data are shown as means + SD or the mean difference (95% confidence interval) of the within-group changes. PAQLQ indicates Paediatric Asthma
Quality of Life Questionnaire; PACQLQ, Paediatric Asthma Caregiver’s Quality of Life Questionnaire.TP < .05; 1P < .01.
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individual education, our study addressed whether group
education providesadditional benefit over individual education
aone. Individual education is the most common educational
intervention in primary care settings, where it is part of the
integrated care program for asthma treatment.

Inthereview by Wolf et a [7], no group intervention study
analyzed the impact on quality of life. Although subsequent
studiesdid analyzethisvariable, theresultswereinconsistent.
While some found certain improvement in PAQLQ score [11-
13], others did not [14]. All of those studies were performed
in schools, with educational sessions directed by nurses,
teachers, or students. This is the main difference from our
study, which was carried out within a primary care setting,
with an educational intervention provided by pediatriciansand
nurses with direct healthcare responsibilities.

Thequality of life of the caregiversof children with asthma
improves with provision of antiinflammatory treatment in the
children [22], but the influence of education has been little
studied. In a study by Dolinar et a [23], the quality of life
of caregivers did not improve as a result of individual home
education. In our study, wefound noimprovement in caregiver
quality of lifeasaresult of any group education modality. Thus,
quality of life of the caregivers appears to be determined by
the severity of asthma[24] and factors such as the caregiver
affect [25].

The disagreement between quality of life and other
measures for controlling asthmais arecognized phenomenon
that depends on the severity of the disease [26]. Quality-of-
life scales appear to measure issues that differ from those
influencing pulmonary function, symptoms, need for rescue
bronchodilators, or airway inflammation markers[27,28].
Some factors may have influenced the disagreement between
theresultsfor quality of lifeand morbidity inour study. Firstly,
morbidity and quality of life followed a different natural
course. The quality-of-life scores improved in patients and
their caregiversin all groups, including the controls, although
the change of 0.5 points considered clinically significant was
generaly not reached. However, there was no improvement
in morbidity in the control group, for which the same rates of
asthmaattack and hospital admission were observed. Secondly,
mild asthma attacks probably do not cause a significant
impairment in quality of life. Although we did not measure
the severity of the attacks, most of them were probably mild.
Hospital admissions can have agreater effect on quality of life,
but they were scarce. Finally, our patientshad aninitially high
quality of life, with ahigher overall score than the one reached
after intervention in other educational group studies[11,13].
Cicutto et a [12] found an improvement in quality of life
associated with a reduction in the number of asthma attacks
that was much lower than the one obtained by us; however,
in that study the PAQL Q score obtained after the intervention
was lower than our initial score. In a scale with an upper
limit, such as the PAQLQ, significant increases are unlikely
to occur when theinitial valuesare high. Finally, itisobvious
that measurements of quality of life and morbidity address
different factors, and from our results it is clear that quality
of lifeis more difficult to modify.

An improvement in morbidity compared to controls was
only found when group education was aimed at children,

J Investig Allergol Clin Immunol 2007; Vol. 17(4): 216-226

and that effect did not change by adding provision of group
education to caregivers. Our patients were older children and
it is therefore possible that they were mainly responsible for
their own care. Educating their caregivers appears to provide
few advantages, but educating the patients, together with
other children of their age, offers the added benefits of social
group interaction.

Individual education is provided to patients together with
their caregivers, and in that face-to-face situation, caregivers
play the main role, leaving the child in the background.
Therefore, individual education acts mainly on caregiversand
their subsequent participation in group education activitiesadds
no further benefits. In children, group education wherethey are
in a situation together with their peers can be more effective
in improving their responsibility towards the disease. The
secondary results of our study support this hypothesis. Group
education to caregivers does not improve their knowledge
of asthma as compared to controls, while group education to
children doesincrease their knowledge of the disease.

Our results are applicable to patients in the age range
studied (913 years) with persistent asthma (mild or moderate)
who require maintenance treatment and are regularly managed
by pediatric primary care and receive individual education on
asthma. The source of the patients from primary care prevents
the bias introduced by hospital-based selection. Furthermore,
thisisaninternational study inwhich countrieswith markedly
different economic and social conditions have participated,
thereby increasing the applicability of the results.

Thisstudy has certain potential limitations: a) Thefollow-
up period of only 6 months did not allow us to establish the
duration of the effect of group education. Over time, some of
the knowledge provided by education is lost [29], meaning
that educational actions should be repeated. b) The initially
high quality of life of our patients may have masked the
effect of the intervention, and it is likely that quality of life
improves when group education is applied to patients with a
worseinitial condition. ¢) The heterogeneity of the population
studied is likely to have caused some reduction in the effect
of group education on all outcomes tested, while increasing
the external validity of theresults. d) We used a questionnaire
on knowledge that has not been subject to aformal validation
procedure, and therefore, could yield inaccurate or biased
measures of the knowledge of asthma. €) Compliance was
lower in caregivers, and that may have reduced the effect of
their education in the analysis by intention to treat. f) Some
changesin morbidity and quality of lifeduring follow-up may
have been due to the seasonal nature of asthma, and this may
even have been exaggerated by the international nature of
the study; however, that cannot have affected the differences
between groups, because each center compiled the data
from all participants at the same time. g) The values of SD
for quality of life were higher than those initially estimated
for the determination of the sample size, so our analysis had
only a 64% power to detect a difference of 0.5 for quality-
of-life score as significant (minimum clinically significant
difference). However, the mean differences found in quality
of life compared with the control group were well below 0.5
(Table 3). h) We transformed the rates of asthma attack and
hospital admission into annual means, although the follow-up
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was only conducted for 6 months. However, the measurement
error that this may have caused did not affect the differences
between groups (equal results without transformation, data
not shown), and the results are easier to understand when
expressed as annual rates.

In conclusion, group education provided in a primary care
setting for children with asthmais associated with lower asthma
morbidity, whileeducation provided to their adult caregiversdoes
not provideany additional benefit. Future studies should compare
theefficacy of adding agroup education program versusincreased
medication in selected patients with persistent morbidity despite
provision of treatment and individual education.
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