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ABSTRACT: This  study was designed to answer three main questions: 1) Does
asthma self-management education reduce asthma morbidity? 2) Are the two pro-
grammes "Living With Asthma" and "Open Airways" equally effective in doing
so? 3) Is a shortened version of these programmes (4 weeks) as effective as the
longer original programme (8 weeks)?

Twelve Italian centres of paediatric bronchopneumology selected 312 children
with asthma, who were stratified by disease severity, gender and age, and then
randomly assigned to an Experimental group which received an educational pro-
gramme or to a Comparison group, which did not. Of the 312 children selected,
209 (114 Experimental and 95 Comparison) completed the educational protocol
and a 1 year follow-up.

Data recorded during the last 2 months of follow-up, 10 months after the edu-
cational intervention, showed that the Experimental group required significantly
fewer emergency treatments: this reduction was more evident in the more severe
asthma cases. In the Experimental, but not in the Comparison group, patients with
more severe asthma consumed more medications than patients with milder asth-
ma. "Open Airways" yielded, in some cases, better results than "Living with Asth-
ma": but a type 2 error is possible. The standard and the shortened programmes
proved equally effective.

In conclusion, following education, regardless of receiving a short or long edu-
cational programme, asthma patients use emergency care services less and use
medications more appropriately in comparison with standard care without edu-
cation. This suggests that short educational programmes can be highly cost-effec-
tive in children with asthma.
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There has been ample evidence to show that health
education programmes can reduce morbidity and health
care costs [1, 2], and possibly improve the quality of
life for persons with asthma [1, 3–6]. However, the majo-
rity of physicians have not adopted asthma education
programmes as a regular part of routine asthma care [7].
One reason is that asthma education programmes are
time-consuming, difficult to set-up, and not easily re-
imbursed. It is also hard for an interested clinician to
choose one programme from the many proposed. These
difficulties prompted the Italian Pediatric Working Group
for Respiratory Diseases to test, in a large trial (Project
Italia), the effectiveness of an educational intervention
(given in the form of self-management courses) in re-
ducing childhood asthma morbidity. Concurrently, it

was decided to test two subordinate hypotheses: whe-
ther the two well-known programmes "Living with Asth-
ma" (LwA) [8] and "Open Airways" (OA) [9], though
originally intended for distinct target populations, would
each be similarly effective in reducing asthma morbid-
ity; and whether shortening the two programmes from
the original seven or eight sessions, respectively, to four
sessions each, would reduce their cost, without dimin-
ishing their effectiveness.

Before the trial started, the Respiratory Service of the
Pediatric Department of the University "La Sapienza",
Rome, conducted two pilot studies. The findings have
been published in a preliminary report [10]. The initial
pilot study recruited 20 families from the out-patient
clinic. It achieved a high rate of family attendance, and
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the programmes significantly increased the participants'
understanding of asthma. The second pilot study, con-
ducted on school children of Atri and Viterbo, two rural
regions of Italy [10], underlined the formidable diffi-
culties in enrolling families into health education pro-
grammes in field-based studies. For this reason, we
decided to conduct our trial with a design based on med-
ical centres specialized in the care of paediatric asth-
ma.

In this paper, we present the research design of Pro-
ject Italia and discuss the results for the above three hy-
potheses.

Materials and methods

Selected programmes

Both asthma education programmes provided once
weekly 1 h sessions, to be held separately for parents and
children, in groups of 10. The original eight sessions
for LwA and seven sessions for OA were equalized to
eight sessions for both programmes in Phase I, and to
four sessions in Phase II (see below).

Both programmes share information on certain basic
items concerning: the anatomy of the lungs; the patho-
physiology of asthma; the trigger factors; and the warn-
ing signs and symptoms of asthma attacks. They explain
how to deal with attacks, how to rationalize use of
emergency rooms, and how to reduce the social conseq-
uences of asthma (for example, its effect on sport, school
and personal relationships).

Both programmes recognize that children and fami-
lies should take on more responsibility for managing
their asthma; and they also emphasize how important
it is that parents and physicians co-operate. However,
their teaching strategies differ. LwA has a group format
and makes extensive use of written diaries for respond-
ing to problems and, to develop asthma management
skills, it requires a high level of literacy skills. Although
originally developed for a rural population, it can be
used in medical care and community settings. OA uses
an educational approach that encourages group mem-
bers to share their problems and develop solutions to-
gether. It aims to ensure that barriers to management
are identified, that solutions are practical, and that both
parent and child feel capable of carrying them out. Like
LwA, the OA programme can be used in medical care
and community settings [11].

During Phase II, the two programmes were shortened
from eight to four sessions. None of the programme
items were left out, but each item was condensed so that
the course could be completed in four sessions.

Research design

To avoid bias from potential sociocultural differen-
ces, the original design called for 14 centres stratified
into three areas: northern, central, and southern Italy.
Within these blocks, each centre was randomly assigned
to one of the two programmes: OA or LwA.

In Phase I, each centre had to enrol a number of fam-
ilies (the target being 20), randomly allocating an equal

number to the Experimental group, who received the
complete version of the assigned programme, and to the
Comparison group, who continued standard asthma care
without an education programme. In Phase II, they enrol-
led a further group of families whom they randomly
allocated as before, except that the Experimental group
received the four session, shortened version of the assig-
ned programme. This procedure yielded a sample of
families divided equally between Experimental and Com-
parison groups.

Two centres who did not follow the protocol and did
not obtain the required baseline information dropped
out of the collaborative study. Of the 12 centres that did
participate, seven had been randomly programmed to
deliver the OA programme and five to deliver the LwA
programme. The 12 centres enrolled a total of 312 pati-
ents in the study.

Methods 

Except for two centres (one using a psychologist and
a physician, and the other a social worker and a physi-
cian), most centres selected two physicians to co-ordi-
nate and conduct the research activities. All the selected
researchers met in Rome for a 3 day seminar to intro-
duce the concept and explore the aims of the project.
Previous experiences with the delivery of programmes
of asthma education were presented and discussed. This
was followed by specific training regarding the design
and methodology of the study. To ensure a blind pro-
cedure, the protocol required the physicians delivering
the educational programmes to be different from those
responsible for the medical management of the parti-
cipants during the follow-up period. The Respiratory
Service of the Pediatric Department of the University
"La Sapienza" in Rome also acted as the co-ordinating
and data management centre for Project Italia. 

All of the 12 centres assessed baseline morbidity var-
iables between April and May. 

Entry criteria 

Eligible children were out-patients attending the asth-
ma clinic, who were seen for the first time, and who
received a diagnosis of asthma. The diagnosis was es-
tablished in accordance with standards of the American
Thoracic Society (ATS) [12].

At enrolment, the parents completed a questionnaire
designed to collect morbidity data on the number of asth-
ma attacks, hospitalizations and emergency treatments
for asthma during the previous 12 months. A one page
diary eliciting the same information plus the amount of
medicine consumed was then completed, prospectively,
on a weekly basis during a 1–3 week baseline period
that preceded the educational programme (Pre). It had
previously been established that, during the baseline
period, each child, if symptomatic, would receive a β2
short-acting drug plus beclomethasone dipropionate
four times a day, with the addition of theophylline and/or
oral corticosteroids if seriously ill. The same informa-
tion was gathered during a 2 month period, 11 and 12
months after the programme (Post): at this time, how-
ever, the diary reported the treatment freely prescribed



by the treating physicians. Once enrolled, each group
of 20 children was stratified by asthma severity (a com-
posite score explained below), gender and age, and then
randomly assigned within strata, to the Experimental or
Comparison group. This procedure was intended to pro-
vide balanced, if not matched, groups for study. 

Variables and asthma "severity score" 

This paper presents data on the "severity score" deter-
mined from the following five asthma morbidity varia-
bles: 1) forced expiratory volume in one second (FEV1)
(as percentage of predicted value) as measured at enrol-
ment; 2) number and amount of medications used dur-
ing the baseline period (number of drugs × daily doses
× days); 3) number of asthma attacks; 4) number of hos-
pitalizations; and 5) number of emergency treatments
(variables 3, 4 and 5 relative to the preceding 12 months). 

FEV1 was collected with commercially available elec-
tronic spirometric equipment, calibrated by syringe for
volumes. Preintervention values were adjusted to make
them comparable to the 2 month period covered in the
follow-up (i.e. the yearly baseline estimates of morbi-
dity were divided by 6, and the number of medications
per week recorded at baseline was multiplied to equal
8 weeks). The severity levels of asthma at enrolment were
based on the five variables above, with severity scores
ranging 5–15 (table 1). The same five variables were used
at the follow-up to measure the results 11–12 months
after the educational programmes.

Statistical analysis 

The data were analysed for significance with Statis-
tical Package for the Social Sciences (SPSS)-PC software.
The square root transformation was applied to hospita-
lization and emergency treatments to equalize the vari-
ances. Statistical analyses, as appropriate, in baseline
and post-course were performed on transformed data.

The lack of a significant influence of the multicentric
design of the study on results was assessed by means of
multiple regression analysis, each centre being consid-
ered an independent variable. The differences between
the morbidity variables recorded at the 2 month follow-
up in the Experimental and Comparison groups were
evaluated with analysis of covariance (ANCOVA), con-
trolling for baseline values. Spearman's correlation was
used to study the correlation between severity and med-
ications taken. A p-value of less than 0.05 was consid-
ered significant.

Results

Enrolment

The 12 centres initially succeeded in enrolling 312
participants (Experimental + Comparison). Of the 114
patients in the Experimental group, 106 attended at least
75% of the educational sessions. To control for bias
from seasonal variations, the follow-up took place in
April and May, as did baseline assessment. To reinforce
adherence at follow-up, a letter was sent to all patients
in the study. This achieved participation at the follow-
up by 209 subjects, subdivided into 114 Experimental
and 95 Comparison group patients. Our analysis takes
into account data concerning this follow-up, adjusted
for baseline differences. 

Baseline comparability

No statistically significant differences in gender, age
and asthma severity were evident between children who
completed the study and those who did not attend the
11–12 months follow-up (table 2).

The baseline comparability of Experimental and Com-
parison subjects who attended the follow-up, subdivid-
ed into groups of programmes (LwA vs OA) and Phases
(8 sessions vs 4 sessions) was established by examin-
ing the stratifying variables (table 3). No significant dif-
ferences emerged between groups (Experimental and
Comparison overall or subdivided into Programmes and
Phases) for ages, for the five morbidity variables or for
the severity score of asthma. The mean severity score
ranged 7.2–7.5 (table 3). 

Comparability at follow-up

The follow-up, 11–12 months after the end of the educa-
tional programmes, showed few, but important, differ-
ences between the Experimental and Comparison groups.
A multiple regression analysis evaluating each centre as
an independent variable showed that none of these dif-
ferences depended on the multicentric design. Overall,
the results showed that the Experimental group had sig-
nificantly fewer emergency treatments (p<0.05) than the
Comparison group (table 4). The OA Experimental group
needed significantly fewer emergency treatments than
their Comparison group (p<0.03). In the LwA group,
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Table 1.  –  Asthma severity score recorded at enrol-
ment

Score levels*
Variables 1 2 3

FEV1 % pred >80 70–80 <70%
Asthma attacks in the 2 3–6 >6
preceding year
Hospitalizations in the 0 1–2 >2
preceding year
Emergency treatments in the 0–2 3–6 >6
preceding year
Medications taken during the 0–4 5–15 >15
1–3 week baseline observation
period

*: each of the five variables had three score levels, allowing
the overall score to range 5–15. An arbitrary decision was
made to define the severity levels, according to the following
scores: mild 5–7; moderate 8–10; severe 11–15. FEV1: forced
expiratory volume in one second; % pred: percentage of pre-
dicted value.
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Table 2.  –  Baseline comparability of in-study subjects and drop-outs at the last follow-up

Experimental group                                   Comparison group

In-study      Drop-outs                             In study       Drop-outs
(n=114)        (n=48)          p-value              (n=95)         (n=55)          p-value

Gender  M/F % 68/32 66/34 NS 61/39 59/41 NS

Age  yrs# 9.4±0.2 9.5±0.2 NS 9.9±0.2 9.4±0.2 NS

Asthma severity score# 7.4±0.2 7.2±0.2 NS 7.4±0.2 7.0±0.2 NS

#: mean±SEM. NS: nonsignificant.

Table 3.  –  Comparability of the eight in-study groups at baseline

Programme                          Length of programme               Subtotal             Total

LwA                OA                Phase I             Phase II
E C E C E C E C E C

Subjects  n 40 28 74 67 58 56 56 39 114 95 209
Gender  % males 62 64 70 60 62 62 73 59 68 61 65
Age  yrs 9.4 9.7 9.4 9.9 9.2 9.6 9.6 10.2 9.4 9.9 9.6

±0.3 ±0.3 ±0.2 ±0.2 ±0.2 ±0.3 ±0.3 ±0.3 ±0.1 ±0.1 ±0.1
(7–13) (7–13) (6–13) (7–14) (7–13) (7–14) (6–13) (7–14) (6–13) (7–14) (6–14)

FEV1 % pred 93 96 89 92 92 94 89 90 91 93 92
±4 ±3 ±2 ±2 ±2 ±3 ±3 ±2 ±2 ±2 ±1

Asthma attacks  n 0.7 0.7 0.6 0.7 0.7 0.7 0.6 0.7 0.6 0.7 0.7
±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1

Hospitalizations  n 0.04 0.09 0.05 0.02 0.05 0.04 0.04 0.02 0.04 0.03 0.04
±0.01 ±0.02 ±0.01 ±0.01 ±0.01 ±0.01 ±0.01 ±0.01 ±0.01 ±0.01 ±0.01

Emergency 0.31 0.22 0.21 0.22 0.32 0.21 0.23 0.21 0.25 0.17 0.21
treatments  n ±0.03 ±0.03 ±0.03 ±0.04 ±0.05 ±0.03 ±0.04 ±0.05 ±0.03 ±0.03 ±0.02
Medications 42.0 52.8 63.9 53.3 52.7 54.3 59.0 50.4 55.3 53.1 54.4
taken  n ±7.5 ±5.6 ±6.4 ±7.0 ±7.1 ±7.6 ±6.9 ±7.3 ±4.0 ±5.1 ±3.7
Severity score 7.5 7.5 7.3 7.4 7.4 7.4 7.2 7.5 7.4 7.4 7.4

±0.3 ±0.9 ±0.2 ±0.2 ±0.2 ±0.2 ±0.2 ±0.2 ±0.2 ±0.2 ±0.1

Values are presented as mean±SEM, and range in parenthesis. Numbers of asthma attacks, hospitalizations and emergency treat-
ments represent the mean numbers of events per patient per two months, derived from information collected during the baseline
period. Medications taken: number and amount of medications used during the baseline period (number of drugs × daily doses
× days); Phase I: 8 sessions; Phase II: 4 sessions; FEV1: forced expiratory volume in one second; % pred: percentage of pre-
dicted value; LwA: Living with Asthma; OA: Open Airways. No significant differences were found between Experimental (E)
and Comparison (C) groups.

Table 4.  –  Emergency treatments during the two month follow-up in mild, moderate and severe asthma cases in
Experimental (E) and Comparison (C) groups

Programme                                Length of programme                       Total

LwA                  OA                     Phase I               Phase II
E           C E C E C E C E C

Mild + moderate
Treatments  n 0.15  0.27 0.00 0.08 0.05 0.22 0.06 0.04 0.06 0.14

±0.10 ±0.19 ±0.00 ±0.04 ±0.05 ±0.12 ±0.05 ±0.04 ±0.04 ±0.08
Subjects  n 24 18 53 47 38 40 39 25 77 65
p-value NS <0.04 NS NS NS

Severe
Treatments n 0.10 0.42 0.06 0.42 0.15 0.60 0.00 0.11 0.09 0.42

±0.10 ±0.33 ±0.06 ±0.26 ±0.10 ±0.32 ±0.00 ±0.11 ±0.06 ±0.20
Subjects  n 16 10 21 20 20 16 17 14 37 30
p-value NS <0.09 <0.09                   NS <0.05
Total
Treatments  n 0.13 0.33 0.02 0.16 0.08 0.33 0.04 0.06 0.07 0.23

±0.07 ±0.17 ±0.01 ±0.06 ±0.05 ±0.12 ±0.04 ±0.04 ±0.03 ±0.08
Subjects  n 40 28 74 67 58 56 56 39 114 95
p-value NS <0.03 <0.04 NS <0.04

Data represent the mean±SEM number of emergency treatments per patient, observed during the 2 month follow-up period. Severity
of asthma was derived from the "severity score" assessed at the baseline period. Phase I: 8 sessions; Phase II: 4 sessions; LwA:
Living with Asthma; OA: Open Airways; NS: nonsignificant.

this difference did not reach statistical significance. Emer-
gency treatments differed in Phase I (the full program-
me) (p<0.04) but not in Phase II (the shortened programme).

Stratification of the children studied into two levels
of asthma severity, according to baseline information
(table 4), showed that the difference in emergency treat-

ments between Experimental and Comparison groups
arose mainly from patients with the most severe asthma.
During the follow-up period, these more severe Compar-
ison children required emergency treatment five times
more frequently than similar patients in the Experimen-
tal group (p<0.05).



The comparison between asthma severity scores asses-
sed at baseline (before the courses) and the number of
medications taken during the 2 month follow-up showed
that Experimental group children with severe asthma
consumed more medications than those with milder
forms of the illness (table 5). In the Comparison group,
the severity of the disease did not correlate with the num-
ber of medications taken during the follow-up (patients
with milder asthma took as many drugs as the more se-
vere patients).

A similarly significant correlation between severity
of asthma and the consumption of medications emerged
in the OA and in Phase I or Phase II Experimental cases,
but not in the LwA Experimental cases.

Discussion

Our findings show that an educational intervention,
such as the one administered to the Experimental popu-
lation, significantly reduces the number of emergency
treatments required for children with asthma. This find-
ing confirms the results of several previous studies show-
ing that most asthma self-management programmes
reduce the number of emergency treatments, together
with days of hospitalization [1, 2, 4, 13, 14] or school
absences for asthma [15].

In the present study, we provided evidence that these
changes still existed 11–12 months after the educational
course. In agreement with other studies, when we strat-
ified our cases by severity of asthma, we found that the
number of emergency treatments had decreased mainly
in subjects in the Experimental group suffering from
more severe disease [1, 15]. Our results also showed
that in the Experimental group, the children with severe
disease used more medications than those with mild
asthma, a difference that did not emerge between severe
and mild cases in the Comparison group.

The results presented in this paper show that an asth-
ma education programme modifies and improves the
behaviour and, presumably, the self-confidence of the
family for at least 1 yr. Because none of our evalua-

tions revealed a change in either of the two objective
variables, namely the number of attacks and FEV1, we
cannot conclude that we observed a real change in clini-
cal severity of the illness [16, 17].  Nonetheless, the evi-
dent changes in our patients' use of medical facilities,
such as the emergency room and medication, show a
more "rational" family behaviour, one of the most desir-
able goals of any educational programme.

Interestingly, during follow-up visits, some patients
expressed ideas on the illness and on its treatment, show-
ing that they had oversimplified the therapeutic sug-
gestions given during the course. This led us to conclude
that an educational programme cannot be designed only
to improve patients' knowledge about regular and em-
ergency asthma management [18–20]. It should always
be envisaged as a continual process that becomes a reg-
ular part of asthma care. We fully agree with recent
reports that recommend scheduling asthma education
programmes for each of the follow-up visits [21]. This
procedure allows the physician to check whether the
principles taught have been understood and applied cor-
rectly.

In formulating our second hypothesis, that OA and
LwA would produce similar clinical results, we intend-
ed to check whether the results depended more on the
fact that an asthma self-management course had been
administered or on the specific philosophy of the course
used. One event that might have influenced our results
is that, unfortunately, the two centres eliminated early
on were both assigned to LwA, thus reducing the num-
ber of cases receiving this course and the statistical
power of the analysis. This may explain why OA decrea-
sed emergency treatments significantly, whereas LwA
decreased them in the same direction without reaching
statistical significance, suggesting the possibility of a
type 2 error (table 4). 

Similarly, in patients who received OA, but not in
those who had LwA, we found a significant correlation
between scores of severity of asthma and consumption
of medications (table 5). Our results, therefore, indicate
that when applied in a homogeneous urban middle-class
population of asthmatics, such as the one we studied,
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Table 5.  –  Medications taken during the two month follow-up in mild, moderate and severe asthma cases in
Experimental (E) and Comparison (C) groups 

Programme                               Length of programme                        Total

LwA                  OA                     Phase I               Phase II
E C E C E C E C E C

Mild 
Medications  n 36.9 56.4 11.5 23.2 18.8 15.3 19.6 72.4 19.2 39.3

±10.2 ±19.5 ±5.3 ±6.2 ±10.8 ±6.1 ±9.9 ±24.5 ±7.2 ±19.2
Subjects  n 10 10 27 24 18 21 19 13 37 34
Moderate
Medications  n 31.3 25.1 24.5 49.5 23.4 46.6 31.9 38.3 27.3 44.2

±9.4 ±11.4 ±6.9 ±10.7 ±7.7 ±12.6 ±8.0 ±11.3 ±5.5 ±8.9
Subjects  n 14 8 26 23 20 19 20 12 40 31
Severe
Medications  n 35.2 54.0 74.2 35.7 58.2 55.0 45.3 27.9 53.1 44.8

±9.8 ±16.7 ±14.9 ±11.6 ±13.2 ±14.3 ±11.7 ±11.5 ±9.2 ±10.1
Subjects  n 16 10 21 20 20 16 17 14 37 30
r-value 0.005 0.02 0.52 0.12 0.33 0.32 0.27 -0.18 0.30 0.03
p-value NS NS <0.001 NS <0.01 <0.05 <0.05 NS <0.001 NS

Data represent the mean±SEM number of medications (short-acting β2, beclomethasone dipropionate, theophylline and oral corti-
costeroids; number of drugs × daily doses × days) prescribed by treating physicians during the follow-up. LwA: Living with
Asthma; OA: Open Airways; Phase I: 8 sessions; Phase II: 4 sessions; NS: nonsignificant.



both the programmes tend to alter the utilization of em-
ergency rooms and medications. Because both program-
mes provide a wide range of information about asthma
and the psychological dynamics of the families of asth-
matic children, other studies investigating different pop-
ulations or analysing outcomes unlike those considered
here, may reach different conclusions about the two
courses.

In evaluating the third hypothesis, we compared the
results of Phase I (courses given in eight sessions) with
those of Phase II (duration halved to four sessions). In
Phase I, the results showed that emergency treatments
differed significantly in Experimental and Comparison
groups: they did not differ significantly in Phase II in
which the events were very rare (table 4). The analysis
of the appropriateness of drug consumption to the sev-
erity of the illness showed a significant difference bet-
ween "educated" and Comparison subjects both in Phase
I and in Phase II: Experimental groups invariably con-
sumed an amount of medication more appropriate to the
severity of asthma. In conclusion, our study suggests
that, for the routine care of children with asthma, good
results could be obtained with less effort and with short-
er courses than those originally proposed.

A precise analysis of cost-effectiveness was beyond
the scope of the present paper, but preliminary calcula-
tions based on our data suggest a fivefold saving when
comparing the expenses for setting up the courses with
the reduction in the use of the medical resources. This
advantage could be even greater if the shorter versions
of the courses are used. However, we believe that the
most advantageous ratio between the length of the edu-
cational programme and its efficacy in improving the
control of asthma remains uncertain [22].

A large trial, such as Project Italia, has an outcome
that is difficult to measure yet undeniably valuable: the
trial engendered a widespread exchange of ideas that
surely helped to modify the attitudes and behaviours of
participating families and physicians alike. We consi-
der this experience to be of primary importance in de-
signing a better educational strategy, that will improve
the quality of care for children with asthma.
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