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■ Abstract

Objective: To establish the effi cacy 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% confi dence interval [CI], –2.87 to –0.34) or to both children and caregivers (–1.60; 95%CI, –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%CI, –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 benefi ts are apparent when education 
is aimed at children but no additional benefi t is obtained if the intervention is also aimed at their caregivers. Finally, group education for 
adult caregivers alone is not effective.
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■ Resumen

Objetivo: Determinar la efi cacia, en términos de morbilidad y calidad de vida, de un programa de educación grupal en asma dirigido a 
niños y cuidadores.
Métodos: Ensayo clínico aleatorio, controlado y abierto, realizado en 13 centros de atención primaria de España, Cuba y Uruguay, incluyendo 
a 245 niños de 9 a 13 años con asma activo, y a sus cuidadores. La intervención consistió en tres sesiones educativas de 45-60 minutos 
cada una, y se formaron tres grupos de intervención: niños sólo, cuidadores sólo, y niños 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 niños y cuidadores en los 
seis meses siguientes a la intervención
Resultados: La tasa de crisis por paciente–año disminuyó cuando la intervención se dirigió sólo a los niños (diferencia media: –1.61, 95% IC: 
–2.87 a –0.34) o tanto a niños como a cuidadores (–1.60, 95% IC: –2.88 a –0.31). Las hospitalizaciones por paciente–año disminuyeron 
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Introduction

Bronchial asthma is the most prevalent chronic disease in 
childhood and adolescence and has the greatest impact on the 
quality of life of patients and their relatives [1,2]. The Global 
Strategy for Asthma Management and Prevention states that 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 diseases is to maintain a good quality of 
life in patients and their caregivers [4]. Health-related quality 
of life is classically defi ned 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-effi cacy, and reduces 
school absenteeism [7]. Various asthma education programs 
have been used for children, including individual or group 
education given by physicians, nurses, or teachers and applied 
at school, specialized clinics, or general clinics. Group 
education takes advantage of pair interaction to facilitate the 
transfer of knowledge, skills, and attitudes. While it is assumed 
that the results of individual education and group education 
are equivalent, no direct comparisons have been undertaken. 
In practice, patients included in asthma management programs 
generally receive individual education, while group education 
is less frequently used and is always provided to complement 
individual education. 

Some studies have analyzed the effi cacy of group education 
for asthmatic children applied in primary care clinics and 
assessed outcomes such as the number of unscheduled medical 
visits, number of visits to 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 pediatricians have been trained, they can provide effective 
disease management for children with asthma, including 
diagnosis, prescription, education, monitoring, and continuity 
of care [15].

In this study, we evaluated the effi cacy of a group education 
program applied in a primary care setting for children with 

asthma and their caregivers in terms of patient morbidity and 
quality of life of patients and their caregivers. 

Methods

Objective

To establish the effi cacy 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 trial 
in a primary care setting, with a factorial design carried out 
between January 2002 and June 2004. The interventions tested 
were group education in children with asthma and their adult 
caregivers. The study was approved by the clinical trials ethics 
committees from Asturias, Spain, Programa Regional de Asma 
Infantil, Uruguay, and Hospital Pediátrico Tarará, Cuba.

Participants

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

Interventions

The intervention was performed in primary care centers by 
pediatricians and pediatric nurses who were experienced in the 
education of asthmatic children. The style, content, materials, 
and methods used in the intervention were the same at all the 
centers and were discussed and agreed among the investigators 
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 was given in 3 sessions lasting 45 to 60 minutes each, 
provided at 2-week intervals. 

The fi rst session dealt with “What asthma is and the 
factors involved (causes and triggers),” the second dealt with 
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en el grupo de intervención sólo en niños –0.28, 95%IC: –0.51 a –0.05) y en el de intervención en niños y cuidadores (–0.25, 95% IC: 
–0.49 a –0.02). La educación sólo a cuidadores no se asoció con cambios en la morbilidad. No se observaron diferencias en calidad de 
vida entre los controles y ninguno de los grupos de intervención. 
Conclusiones: La educación grupal en asma reduce la morbilidad, pero no mejora la calidad de vida. Los benefi cios aparecen cuando esta 
educación se dirige a los niños, y no aumentan cuando se añade la intervención sobre los cuidadores. Finalmente, la intervención sólo 
sobre cuidadores no es efectiva.

Palabras clave: Asma. Niños. Cuidadores. Calidad de vida. Educación del paciente. Ensayo clínico. Estudio multicéntrico. Cuestionarios.
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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 all sessions, emphasis was placed 
on control of the disease by the patient and issues related to 
self-management of asthma. All of the issues were introduced 
in a 2-way dialogue setting, using language appropriate for 
children or their caregivers. Written material, handouts with 
charts, inhaled placebos for practicing, peak expiratory fl ow 
meters, and a 3-dimensional model of the normal, infl amed, 
and obstructed bronchus were provided.

Outcomes

The primary endpoints of the study were morbidity due to 
asthma during the fi rst 6 months after the intervention (number 
of asthma attacks and number of hospital admissions) and 
quality of life (1 month and 6 months after the intervention). 
As a secondary endpoint, the knowledge of asthma by 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 patients and 
caregivers. After the 3 educational sessions, the participants 
were called together for 2 evaluations, the fi rst 15 to 30 days 
after the last educational session and the second 5 to 6 months 
later. In the fi rst 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 asthma morbidity in the previous 6 months 
was obtained through asking the parents and reviewing the 
patient’s medical records. An asthma attack was defi ned as 
worsening of the asthma symptoms leading to a nonscheduled 
medical visit or a visit to an emergency room. The number of 
hospital admissions for asthma, antiinfl ammatory 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 specifi c 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 

of drugs, myths, and beliefs. Each correct answer was scored 
as 1 point, meaning that the results could range from 0 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 asthma in the same 
household, educational level of the primary caregiver, number 
of people living in the home, parents’ profession, and whether 
patients had received individual education on asthma (to 
include all of the following issues: what asthma is, triggering 
factors and 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 dialect. Since 
the quality-of-life questionnaires have not been validated in 
either Cuba or Uruguay, a pilot study was performed in those 
countries to evaluate 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. As a result, 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 al [16], the minimum clinically 
signifi cant difference in the total score for quality of life in 
the PAQLQ is 0.5 points, with an SD between subjects of 0.75 
points. Based on those fi gures, we calculated a minimum of 
46 children in each group to detect such a difference, with a 
power of 0.90 and an α (bilateral) risk of 0.05.

Selection and Randomization

Each center prepared a census of patients who met the 
inclusion criteria, stratifi ed in 5 age groups: 9, 10, 11, 12, and 
13 years. The allocation was made at each center. From an 
opaque 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

The principle of analysis by intention to treat was followed. 
The number of asthma attacks and hospital admissions in the 
previous 6 months and after the intervention were transformed 
into annual rates. Changes occurring during follow-up in 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% confi dence interval (CI).

Between-group differences were analyzed through multiple 
regression models, using the controls as the reference group. 
The models were adjusted by age, sex, country, educational 
level of the main caregiver (primary, secondary, or university), 
years from the onset of asthma, and severity of asthma 
according to the 4 levels of GINA classifi cation. The results 
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are expressed as adjusted mean difference compared with the 
control group and 95% CI. The statistical analysis was 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 
signifi cant, and the number of patients needed to treat (NNT) 
to obtain a clinical improvement was calculated 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 fi gure shows the progress 
of patients through the trial and the causes of exclusion, and 
Table 1 shows the baseline patient characteristics. There were 
no differences among the groups in terms of baseline clinical 
and demographic variables. 

Attendance at the educational sessions was greater in the 
children than in the caregivers: 85.8%, 11.7%, and 2.5% of the 
children attended a total of 3, 2, and 1 of the scheduled sessions, 

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 patients were 
excluded from the analysis. All of the others were analyzed 
within the group that they had initially been assigned to, even if 
compliance with the intervention was absent or only partial.

Morbidity

The incidence of asthma attack was the same before and after 
the intervention in the control group, but in the other 3 groups it 
decreased signifi cantly, 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). The rates of hospital admission for asthma decreased 
after the intervention in the Ch group. In the Ch-CG group, there 
was a reduction of the same magnitude that was not statistically 
signifi cant (Table 2). In the adjusted model, hospital admissions 
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Flow diagram showing progress through the 
phases of the trial. Numbers shown in bold 
indicate number of subjects; Ch-CG group, 
education given to children and their caregivers; 
Ch group, education given to children alone; CG 
group, education given to caregivers alone.
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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

The mean ± SD PAQLQ score before the intervention was 
5.87 ± 1.12. The mean scores by dimensions were as follows: 
symptoms, 5.73 ± 1.28; activity limitation, 5.75 ± 1.20; and 
emotional function, 6.14 ± 1.08. No statistically signifi cant 
differences were observed among the 4 groups (Table 4). 

In all the groups, the PAQLQ score increased 1 month 
after the intervention and remained above the initial values 6 
months later (Table 4). This improvement was observed in the 
total PAQLQ score and in each of its 3 dimensions. 

Six months after the intervention, 34.9% of the children in 
the control group had increased their total PAQLQ score by 
at least 0.5 points (minimum clinically signifi cant difference). 
The corresponding values for the Ch, CG, and Ch-CG groups 
were 44.1%, 41.9%, and 42.6%, respectively. The NNT for 
a clinically signifi cant improvement in the total PAQLQ at 6 
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Table 1. Baseline Demographic and Clinical Data*
 
        Groups

     Total Control Intervention in  Intervention in  Intervention in 
     Children Alone Caregivers Alone  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 ± 1.4 11.1 ± 1.5 11.0 ± 1.4 10.9 ± 1.4 11.0 ± 1.4 

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 ± 3.2 6.5 ± 3.1 6.7 ± 2.7 

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 4.1 ± 1.1 4.2 ± 1.3 4.3 ± 1.0 3.9 ± 0.9 4.1 ± 0.9 

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%

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

There were no differences between the intervention and the 
control groups in either the total PAQLQ score or its 3 specifi c 
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 signifi cant differences 
among the 4 groups (Table 4). 

The total PACQLQ score and the specifi c score on the 
emotional function dimension had improved signifi cantly in 
the 3 intervention groups 1 month after the intervention, and at 
6 months those scores had also improved in the control group 
(Table 4). The activity limitation dimension only improved in the 
Ch and Ch-CG groups at 1 months and 6 months (Table 4). 

Six months after the intervention, 31.4% of the caregivers 
in the control group had increased their total PACQLQ 
score by at least 0.5 points (minimum clinically signifi cant 
difference). The corresponding fi gures for the Ch, CG, and 
Ch-CG groups were 43.6%, 36.0%, and 48.2%, respectively. 
The NNT for a clinically signifi cant 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. 

There were no differences between the intervention and the 
control groups in either the total PACQLQ or in its 2 specifi c 
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 signifi cant 
differences among the 4 groups (Table 2). 

The children’s knowledge of asthma in the control group 
did not change during the follow-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 also 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’s knowledge in the CG group was greater 
than in the control group (Table 3). 

Knowledge in Caregivers

The mean score for knowledge of asthma in the caregivers 
before the intervention was 8.03 ± 1.17. There were no 
signifi cant differences among the 4 groups, and in all of the 
groups the caregivers’ 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). 

Table 2. Within-Group Changes in Morbidity and Knowledge During Follow-Up*

  Control Intervention in  Intervention in  Intervention in
   Children Alone Caregivers Alone  Children and Caregivers

No. 56 54 55 58 

Asthma attacks per y
 Baseline 2.83 ± 6.62 2.24 ± 3.02 2.23 ± 2.61 2.61 ± 3.43
 Follow-up 2.31 ± 7.40 0.72 ± 1.58 1.17 ± 1.74 0.95 ± 1.63 
 Difference –0.52 (–1.11 to 0.08) –1.52 (–2.07 to –0.97)‡ –1.07 (–1.78 to –0.36)‡ –1.66 (–2.39 to –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 (–0.03 to 0.30) –0.24 (–0.44 to –0.04) † –0.13 (–0.32 to 0.05) –0.24 (–0.49 to 0.02)

Children’s knowledge
 Baseline 8.04 ± 1.41 8.04 ± 1.36 8.35 ± 1.53 8.17 ± 1.21
 1 month 8.24 ± 1.65 9.12 ± 1.25 8.52 ± 1.41 8.93 ± 1.33
 6 months 8.32± 1.45 8.94 ± 1.27 8.81 ± 1.27 9.00 ± 1.30
 Difference 0–1 month 0.20 (–0.20 to 0.60) 1.08 (0.69 to 1.47)‡ 0.17 (–0.18 to 0.52) 0.76 (0.39 to 1.13)‡
 Difference 0–6 months 0.28 (–0.08 to 0.64) 0.90 (0.52 to 1.28)‡ 0.46 (0.06 to 0.86)† 0.83 (0.50 to 1.17)‡
 
Caregivers’ knowledge
 Baseline 8.11 ± 1.37 8.10 ± 1.16 7.98 ± 1.13 8.00 ± 1.03
 1 month 9.05 ± 0.94 9.11 ± 1.02 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 (0.58 to 1.29)‡ 1.00 (0.65 to 1.35)‡ 1.17 (0.84 to 1.51)‡ 1.22 (0.93 to 1.51)‡
 Difference 0–6 months 1.02 (0.70 to 1.34)‡ 1.00 (0.69 to 1.31)‡ 1.24 (0.86 to 1.62)‡ 1.36 (1.04 to 1.68)‡

*Data are shown as means ± SD or the mean difference (95% confi dence interval) of the within-group changes. †P < .05; ‡P < .01.
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Discussion

The results of our study show that group education aimed 
at children with asthma improves 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).

At present, education is considered to be one of the bases of 
the management of asthma in adult and pediatric patients [3]. 
In a systematic review of clinical trials published until 1998, 
Wolf et al [7] found that education of children with asthma 
aimed at self-management improves pulmonary function 
and self-effi cacy and reduces the days of school absence and 
restricted activities, the number of nights with asthma, and the 
number of visits to the emergency department, but has no clear 
effect on asthma attacks or hospital admissions. That review 
included 18 studies of group or combination interventions 
and the effi cacy of those interventions was found to be similar 
to individual education, although no study compared them 
directly. Since most of our patients had received a complete 

Table 3. Between-Group Adjusted Differences*

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

Asthma attacks per y –1.61 (–2.87 to –0.34)† –0.88 (–2.15 to 0.40) –1.60 (–2.88 to –0.31)†

Hospital admissions per y –0.28 (–0.51 to –0.05)† –0.17 (–0.40 to 0.07) –0.25 –0.49 to –0.02)†

Total PAQLQ score
 1 month 0.09 (–0.22 to 0.40) 0.10 (–0.21 to 0.41) 0.10 (–0.21 to 0.41)
 6 months 0.21 (–0.12 to 0.54) 0.00 (–0.33 to 0.34) 0.11 (–0.22 to 0.44)

PAQLQ symptoms dimension
 1 month 0.11 (–0.22 to 0.45) 0.04 (–0.29 to 0.37) 0.05 (–0.28 to 0.38)
 6 months 0.22 (–0.15 to 0.59) –0.00 (–0.38 to 0.37) 0.12 (–0.25 to 0.49)

PAQLQ activities dimension
 1 month 0.15 (–0.21 to 0.50) 0.16 (–0.20 to 0.52) 0.12 (–0.23 to 0.48)
 6 months 0.28 (–0.08 to 0.63) 0.07 (–0.29 to 0.43) 0.08 (–0.28 to 0.44)

PAQLQ emotional dimension
 1 month –0.06 (–0.39 to 0.28) 0.25 (–0.10 to 0.59) 0.13 (–0.21 to 0.47)
 6 months 0.12 (–0.18 to 0.41) –0.08 (–0.38 to 0.22) 0.12 (–0.18 to 0.42)

Total PACQLQ scores
 1 month –0.03 (–0.37 to 0.31) 0.20 (–0.14 to 0.54) 0.12 (–0.21 to 0.46)
 6 months –0.14 (–0.48 to 0.21) 0.07 (–0.29 to 0.43) 0.31 (–0.04 to 0.67)

PACQLQ-activities dimension
 1 month –0.05 (–0.43 to 0.32) 0.16 (–0.22 to 0.54) 0.11 (–0.26 to 0.49)
 6 months –0.12 (–0.50 to 0.25) 0.04 (–0.34 to 0.42) 0.35 (–0.03 to 0.72)

PACQLQ emotional dimension
 1 month –0.06 (–0.39 to 0.28) 0.25 (–0.10 to 0.59) 0.13 (–0.21 to 0.47)
 6 months –0.15 (–0.50 to 0.21) 0.10 (–0.27 to 0.46) 0.28 (–0.08 to 0.65) 

Children’s knowledge 
 1 month 0.73 (0.20 to 1.26)‡ 0.28 (–0.26 to 0.81) 0.66 (0.13 to 1.19)†
 6 months 0.61 (0.09 to 1.13)† 0.62 (0.09 to 1.15)† 0.74 (0.22 to 1.26)‡

Caregivers’ knowledge
 1 month 0.09 (–0.27 to 0.44) 0.10 (–0.26 to 0.45) 0.24 (–0.11 to 0.59)
 6 months –0.08 (–0.46 to 0.29) 0.03 (–0.35 to 0.41) 0.16 (–0.22 to 0.53)
 
*Data are shown as the mean difference (95% confi dence 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. †P < .05; 
‡P < .01.
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Table 4. Within-Group Quality-of-Life Changes During Follow-up (PAQLQ and PACQLQ questionnaires)*

   Control Intervention in  Intervention in  Intervention in
    Children Alone Caregivers Alone  Children and Caregivers 

No.  56 54 55 58 

Children (total)
 Baseline 5.91 ± 1.12 5.76 ± 1.19 5.81 ± 1.21 5.90 ± 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 (0.02 to 0.36)† 0.48 (0.28 to 0.66)‡ 0.42 (0.19 to 0.65)‡ 0.34 (0.18 to 0.50)‡
 Difference 0-6 months 0.38 (0.16 to 0.60)‡ 0.64 (0.41 to 0.88)‡ 0.47 (0.25 to 0.68)‡ 0.43 (0.19 to 0.68)‡

Children (symptoms)
 Baseline 5.85 ± 1.21 5.62 ± 1.44 5.65 ± 1.37 5.80 ± 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 (0.01 to 0.41)‡ 0.60 (0.33 to 0.87)‡ 0.46 (0.16 to 0.75)‡ 0.34 (0.13 to 0.56)‡
 Difference 0-6 months 0.38 (0.09 to 0.66)‡ 0.71 (0.37 to 1.04)‡ 0.54 (0.27 to 0.81)‡ 0.45 (0.15 to 0.76)‡

Children (activities)
 Baseline 5.75 ± 1.19 5.62 ± 1.27 5.76 ± 1.25 5.71 ± 1.18
 1 month 5.96 ± 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 (0.00 to 0.41)† 0.52 (0.28 to 0.77)‡ 0.40 (0.15 to 0.65)‡ 0.42 (0.22 to 0.63)‡
 Difference 0-6 months 0.41 (0.17 to 0.66)‡ 0.77 (0.50 to 1.04)‡ 0.51 (0.29 to 0.74)‡ 0.50 (0.21 to 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 (-0.02 to 0.31) 0.25 (0.10 to 0.39)‡ 0.39 (0.19 to 0.59)‡ 0.26 (0.06 to 0.45)‡
 Difference 0-6 months 0.31 (0.13 to 0.49)‡ 0.41 (0.24 to 0.59)‡ 0.36 (0.15 to 0.58)‡ 0.38 (0.17 to 0.59)‡

Caregivers (total)
 Baseline 5.84 ± 1.28 5.69 ± 1.21 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 (-0.04 to 0.51) 0.35 (0.12 to 0.57)‡ 0.31 (0.04 to 0.57)† 0.36 (0.15 to 0.57)‡
 Difference 0-6 months 0.35 (0.05 to 0.65)† 0.32 (0.10 to 0.54)‡ 0.35 (0.02 to 0.67)† 0.60 (0.28 to 0.93)‡

Caregivers (activities)
 Baseline 5.90 ± 1.36 5.74 ± 1.49 5.98 ± 1.09 5.95 ± 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 (–0.06 to 0.57) 0.37 (0.08 to 0.65)† 0.22 (–0.09 to 0.53) 0.28 (0.05 to 0.52)†
 Difference 0-6 months 0.31 (–0.02 to 0.65) 0.36 (0.03 to 0.70)† 0.30 (–0.06 to 0.65) 0.56 (0.22 to 0.90)‡ 

Caregivers (emotional)
 Baseline 5.79 ± 1.23 5.53 ± 1.22 5.76 ± 1.19 5.74 ± 1.27
 1 month 5.99 ± 1.27 5.93 ± 1.21 6.17 ± 0.84 6.13 ± 0.83
 6 months 6.13 ± 1.07 5.95 ± 1.23 6.21 ± 0.93 6.38 ± 0.88
 Difference 0-1 month 0.20 (–0.04 to 0.44) 0.40 (0.17 to 0.63)‡ 0.41 (0.15 to 0.67)‡ 0.39 (0.16 to 0.61)‡
 Difference 0-6 months 0.34 (0.08 to 0.61)† 0.42 (0.19 to 0.66)‡ 0.44 (0.14 to 0.75)‡ 0.64 (0.33 to 0.96)‡

*Data are shown as means ± SD or the mean difference (95% confi dence interval) of the within-group changes. PAQLQ indicates Paediatric Asthma 
Quality of Life Questionnaire; PACQLQ, Paediatric Asthma Caregiver’s Quality of Life Questionnaire.†P < .05; ‡P < .01.
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individual education, our study addressed whether group 
education provides additional benefi t over individual education 
alone. Individual education is the most common educational 
intervention in primary care settings, where it is part of the 
integrated care program for asthma treatment. 

In the review by Wolf et al [7], no group intervention study 
analyzed the impact on quality of life. Although subsequent 
studies did analyze this variable, the results were inconsistent. 
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 pediatricians and 
nurses with direct healthcare responsibilities. 

The quality of life of the caregivers of children with asthma 
improves with provision of antiinfl ammatory treatment in the 
children [22], but the infl uence of education has been little 
studied. In a study by Dolinar et al [23], the quality of life 
of caregivers did not improve as a result of individual home 
education. In our study, we found no improvement in caregiver 
quality of life as a result 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 asthma is a recognized phenomenon 
that depends on the severity of the disease [26]. Quality-of-
life scales appear to measure issues that differ from those 
infl uencing pulmonary function, symptoms, need for rescue 
bronchodilators, or airway infl ammation markers [27,28]. 
Some factors may have infl uenced the disagreement between 
the results for quality of life and morbidity in our study. Firstly, 
morbidity and quality of life followed a different natural 
course. The quality-of-life scores improved in patients and 
their caregivers in all groups, including the controls, although 
the change of 0.5 points considered clinically signifi cant was 
generally not reached. However, there was no improvement 
in morbidity in the control group, for which the same rates of 
asthma attack 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 a greater effect on quality of life, 
but they were scarce. Finally, our patients had an initially high 
quality of life, with a higher overall score than the one reached 
after intervention in other educational group studies [11,13]. 
Cicutto et al [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 PAQLQ score obtained after the intervention 
was lower than our initial score. In a scale with an upper 
limit, such as the PAQLQ, signifi cant increases are unlikely 
to occur when the initial values are high. Finally, it is obvious 
that measurements of quality of life and morbidity address 
different factors, and from our results it is clear that quality 
of life is more diffi cult to modify. 

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

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 benefi ts 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 caregivers and 
their subsequent participation in group education activities adds 
no further benefi ts. In children, group education where they 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 does increase their knowledge of the disease. 

Our results are applicable to patients in the age range 
studied (9–13 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, 
this is an international study in which countries with markedly 
different economic and social conditions have participated, 
thereby increasing the applicability of the results. 

This study has certain potential limitations: a) The follow-
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 
worse initial condition. c) 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 the results. d) We used a questionnaire 
on knowledge that has not been subject to a formal validation 
procedure, and therefore, could yield inaccurate or biased 
measures of the knowledge of asthma. e) Compliance was 
lower in caregivers, and that may have reduced the effect of 
their education in the analysis by intention to treat. f) Some 
changes in morbidity and quality of life during 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 signifi cant (minimum clinically signifi cant 
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 asthma is associated with lower asthma 
morbidity, while education provided to their adult caregivers does 
not provide any additional benefi t. Future studies should compare 
the effi cacy of adding a group education program versus increased 
medication in selected patients with persistent morbidity despite 
provision of treatment and individual education. 
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