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Abstract
Background: Self-management of asthmatics is thought to facilitate early detection and treatment of asthma 

exacerbations, and to reduce asthma-related morbidity and mortality. 

Aim: To evaluate the efficacy of a self-management program on the long-term follow-up of asthma and determine 
the factors influencing the success of such program in asthmatic patients. 

Methods: Objective parameters (criteria of asthma control, FEV1 and FEV1/FVC) were assessed at inclusion and 
at the end of the retrospective study, 8.9±8 years later, using a 1-year recall patient-based questionnaire and lung 
function measurements.

Results: Among the 112 patients who answered the questionnaire (63% of response), 69 patients followed the 
self-management program, either partially with the help of a phone call to their physician (22%) or exclusively (78%), 
the latter displaying higher education levels (p<0.05). In the “self-management” group, GINA status was stabilized 
or improved (80%), FEV1 was significantly improved, a less frequent use of emergency services was reported, 
corticosteroid dependence was reduced (22% vs. 7%, p=0.03) and smoking dropped (p=0.05). Additionally, higher 
global quality of life scores were obtained in the self-management group (21% vs. 7.9%, p= 0.05). 

Conclusion: A self-management program significantly improved control of asthma and quality of life of asthmatics. 
Because control of asthma is lacking for the vast majority of asthmatics, these results argue for an usual employment 
of such program in the long term follow-up of asthmatics.
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Introduction 
Asthma constitutes a major public health issue, inducing increased 

morbidity and mortality, particularly among young subjects, with an 
important economic burden, mainly related to exacerbations [1]. 
Exacerbations of asthma may arise even in partially and well-controlled 
asthma [2,3]. Furthermore, patients’ assessment of asthma control 
remains tricky and challenging, leading to delay the management of 
exacerbations and responsible for tremendous hospitalisations and 
emergency consultations [4].

These findings have led to particular attention being drawn to the 
benefits of written action plans, advising patients on how to recognize 
the need for a change in therapy in case of exacerbation and how to 
manage their treatment [5-7]. However, providing written plans alone 
is not sufficient. In order to be able to manage their illness themselves, 
patients need to acquire sufficient knowledge about their disease 
through self-management programs. The aims of those programs are 
also to promote self management of asthmatics, to be able by themselves 
to both modulate treatment and to solicit medical assistance when 
required.

Different studies have proved the usefulness of self-management 
programs and shown that it was more beneficial than an isolated 
conventional therapeutic approach [8-11]. Despite their recognized 
benefits, the application of self-management program remains 
underused. Limitations are due to physicians, unconfident with their 
effectiveness and to patients, who have difficulties to follow a long-
term action plan, particularly when asthma appears stabilized [12-15]. 
Additionally, it has been shown that asthmatics preferred to regulate 
their treatment according to their symptoms only [16]. 

The main objectives of our retrospective study were to evaluate the 
impact of a self-management program on asthma in a cohort of patients 
followed-up for more than 1 year and to assess the factors, which may 
influence the success of such program.

Methods
Patients and study design

This retrospective study was conducted in the Department of 
Respiratory Medicine, Centre Hospitalier Lyon Sud, Lyon, France, 
from 1989 to 2005. Based on medical files analysis, patients included 
in this study had asthma, diagnosed by a physician, with at least a 12% 
increase in FEV-1 after a short-acting bronchodilator inhalation, and 
with a regular medical followed-up for at least 1 year. Patients under 
15 years-old were excluded, as well as patients with either a smoking-
related COPD or other chronic cardio-respiratory diseases. 

A self-management educational program was systematically 
proposed to any asthmatic patients followed in the Department of 
Respiratory Medicine, as described below (cf. intervention: self-
management program). After at least 1 year, following the initial 
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session of the program, a questionnaire was send to all patients of the 
program. Answers to questionnaire allowed to identify the adherence 
to the program, to assess asthma control and quality of live. Based on 
declarations of adherence or not to the self management program, 2 
groups of asthmatics were individualized.

Intervention: self-management program

Briefly, the self-management program consisted in 2 sequential 
educational sessions, delivered in identical 1 hour visits, separated 
from 1 to 3 months. During education session, patients were coached 
by physician, trained nurse and physiotherapist. Learning sessions 
were provided, concerning the employment, usefulness and rational of 
anti-asthmatic treatments, peak flow training, recognition of the loss of 
asthma control, using both clinical symptoms and by measuring peak 
expiratory flow. In addition, they received an educational “asthma-
pack”, designed by the medical-care working group, for additional 
self-sessions at home. Finally, patients received a written action plan, 
including specific mentions of the therapeutic steps to be followed, 
according to fluctuations of peak expiratory flow (Table 1).

Outcome

The main criterion of the efficacy of the self-management program 
on asthma control was assessed by measuring objective clinical and 
paraclinical parameters according to GINA criteria of asthma control 
[17] (daytime and nocturnal/awakening symptoms, limitation of 
activities, need for rescue treatment, lung function, exacerbations), at 
inclusion (D0) and at the end of the study. Quality of life (QoL), use 
of peak flow monitoring, use of the management program and global 
satisfaction of the patients were also evaluated.

Asthma control, quality of life questionnaire and Spirometry

With the exception of lung function parameters (maximum 
expiratory volume per second (FEV1) and Tiffeneau coefficient), which 
were measured by the investigator, all data were collected using a 
patient’s questionnaire based on a 1-year recall. This questionnaire was 
developed from both asthma control and quality of life questionnaires 
used to date in the evaluation of asthmatic disease [18,19]. It was made 
up of 4 parts: the first part established the initial clinical and socio-

demographic characteristics of the patient. The second part focused 
on the levels of asthma control according to GINA criteria, use of oral 
corticoids and use of peak flow monitoring. The third section dealt with 
limitations of activities and with health-related QoL, and the fourth 
part with the way the patients used the self-management program, 
their overall satisfaction with regard to the action plan and their general 
opinion on the use of such educative programs for asthmatics. 

The part of the questionnaire dealing with QoL was largely inspired 
by the JUNIPER questionnaire 18, 19 validated for reliability and its 
ability to measure QoL in an adult asthmatic population. The domains 
investigated were physical state, psychological and emotional state, 
and environmental conditions. A global score of QoL from 0 to 8 was 
calculated on the basis of the answers to the questionnaire. 

Statistics
Statistical analysis was performed with SAS 8 software. Quantitative 

parameters were expressed by numbers of patients, mean ± standard 
deviation, and qualitative parameters by number and percentage of 
patients. Univariate analysis of QoL scores comparing self-management 
and no self-management groups was performed by Kruskal-Wallis test. 
Statistical tests were performed using a statistical significance threshold 
of 0.05. Changes in quantitative parameters from D0 until the end of 
the study were assessed with matched t-tests. 

Results 
Patients flow and characteristics at baseline

Among the 187 asthmatics who were recruited in this study based 
on their medical file analysis, 117 subjects (62.5%) agreed to fill in the 
questionnaire, (52% women, 48% men), average age (53 ± 18 years), 
and finally 112 filled out the questionnaire and were included in the 
analysis. The mean duration of self-management was 8.9 ± 8 years. 

The patients who did not fill out the questionnaire (n=75) were 
predominantly males (53%), a large proportion had only primary 
education (46.5%) and their asthma was mainly moderate to severe 
(GINA stage III and IV, 70%). They were on average younger than the 
patients who answered the questionnaire (45.3 vs. 53 years) and were 
more often currently smoking (23.5% vs. 7% among the 117 patients 
who agreed to fill in the questionnaire, p=0.05). 

Among the group of 112 patients included in the study, 69 accepted 
the principle of self-management and 43 refused. Among the first group 
of 69 subjects, 78% carried out real self-management, 22% carried out 
partial self-management with the help of a phone call to their general 
physician. 

The demographic, socio-economic, clinical and therapeutic 
characteristics of the 117 subjects are listed in Table 2. Asthma had 
been present for more than 10 years in 73% of cases, more than 5 years 
in 22.6% and less than 5 years in 4.3%. Among the other characteristics 
of the study population, 65% had atopic dermatitis, 59% had an 
asthma-associated rhinitis, 66% had never smoked and 27% were 
former smokers. With regards to treatment, 71% used an association 
of corticosteroid/long-acting beta-2 agonist inhalers, 25% took 
leukotriene receptor antagonists, 30% antihistamines 15% a systemic 
steroid therapy and 71% were fully covered by the French National 
social security fund (Table 2).

Study duration

The study lasted a minimum of twelve months, but a majority 

1)	 Fall in peak flow rate: <20% of the theoretical rate
-	 No immediate therapeutic change
-	 Repeat peak flow monitoring several times/day
-	 If persists>48 hours, follow §2a

2)	 Fall in peak flow rate: 20-30%
a) Increase the treatment:
-	 Short acting β2 agonist (SABA): 2 puffs × 3/day
-	 Increase inhaled corticosteroids: 2 puffs × 5/day
b) If this is insufficient after 48 h:
-	 Aerosol × 3/day (betamethasone 4 mg, salbutamol 1 mg) 

during 3-5 days, then x2/day the following days
c) According to the 48 h results:
-	 If normal peak flow rate: continue step 2b)  × 10 days
-	 Otherwise, prednisolone 20 mg/d x 8 days followed by 

prednisolone 10 mg/d × 8 days
3) 	 Fall in peak flow rate >30% or step 2c) insufficient

-	 Aerosol step 2b)+Prednisolone 40 mg/d × 8 days, then 
gradually reduce by 10 mg every 5 days

4) 	 Failure of step 3) or fall in peak flow rate >50%
-	 Contact a doctor or the emergency services
-	 Start or continue aerosol step 2b)
-	 Adopt respiratory relaxation posture

Table 1: Individual action plan: chronological therapeutic steps.
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(75.6%) of the patients had been given the action plan for more than 
2 years. 

Global asthma evolution for the study population

For the 112 patients who completed the questionnaire, clinical and 
paraclinical data recorded both at the time of the original action plan 
(start of study) and at the date of completing the questionnaire (end of 
study) were compared. GINA severity score was significantly improved 
between the start and end of study (Figure 1). GINA severity scores 
were improved in 39.13% of patients and remained stable for 40.5%. 

FEV1 was significantly improved at the end of study compared to 
the beginning (79.3 ± 22.9 vs. 74.3 ± 22.9). Among the 85 patients for 
whom FEV1 values were available at the beginning and end of the study, 
a significant improvement was observed (p=0.037). At the end of the 
study compared with D0, the percentage of patients with FEV1<60% 
was lower while the percentage of patients with a FEV1>80% was higher 
(Table 3). This improvement was essentially observed in patients 
during the first 6 years of follow-up (n=38, +8.16, p=0.009), whereas 
for patients with more than 6 years follow-up (n=47, +0.09, p=NS), an 
overall stabilisation of the FEV1 was observed. 

In addition, a significant reduction in the number of smokers 
from 23% at the time of the action plan to 7% at the time of the 
questionnaire, a reduction in emergency consultations (decreased in 
57% of patients and stabilised in 37%, p<0.05), a decrease in the use 
of oral corticosteroids (decrease in 31% of patients and stabilisation in 
46%), were observed.

Asthma improvement according to self-management

Among the 112 patients, two subgroups were compared according 

to their management status. Results are presented in Table 4. The 
comparison showed a nearly significant decrease in long-term steroid 
employment (p=0.03), short-term use of oral corticosteroids (p=0.05), 
emergency consultations or hospitalisations (p=0.05) and significant 
increase in QoL (p=0.04) in the self-management group vs. the no self-
management group.

Among the group of 69 patients who claimed self-management, the 
initial therapeutic response in the event of an acute asthmatic attack 
was: To double the number of inhaled treatment intakes (30%); to use 
aerosols (34%), to use oral corticosteroids (7%) and to use both aerosol 
treatment and oral corticosteroids (30%). Seventy percent of patients 
reported changing their treatment from the start of the attack. 

Quality of life 

In the framework of univariant analysis of self-management of 
asthma, a significant difference was found between subjects who 
managed their disease themselves and those who did not, regarding the 
improvement of global QoL score (+2.58 vs. +2.15, p=0,04) and daily 
limitations (p=0.04) (Figure 2). Indeed, less important daily limitations 
were perceived in social relations, leisure and professional activities, 
less necessary adaptations of the environment due to asthma and less 
constraints linked to anti-asthmatic treatments were declared by 55.4% 
of the self-management group vs. 33.4% of the non self-management 
group. The percent of patients who did not perceive their disease as 
restricting, distressful or depressing was higher in the self-management 
group (37% vs. 27.5%, p<0.05). Higher global QoL scores were obtained 
by 21% of patients in the self-management group vs. 7.9% in the non 
self-management group (p<0.05). 

Among individuals from the self-management group, patients who 
did not call their general practitioner had a significantly better quality 
of life than those who called their doctor. When educational levels of 
the patients were considered, a significant association with improved 
QoL was found in patients with further or secondary level education 
(p=0.0018) but not in those with only primary education. Quality of life 

Characteristics
Male/Female 52%/48%
Age (mean ± SD) 52.9 ± 17.9 years
Educational level 
-Primary
-Secondary
-Further education

 
46.5%
36.8%
16.7%

Professional activity 
-active
-retired
-unemployed

43%
47%
10%

Familial atopy 51%
Personal atopy 65.5%
Domestic animals 38%
Smoking
-Non-smoker
-Former smoker
-Current smoker

66%
27%
7%

Duration of asthma (mean ± SD)
 <5 years
 5-10 years
 >10 years

20.2 ± 11.6 years
5%
22%
73%

GINA stage
   I
   II
   III
   IV

1%
28.4%
37.25%
33.3%

Fully covered (100%) by the National social security 
fund  71%

Current therapy
-Inhaled corticosteroids
-Anti LT receptors
-Systemic corticosteroids

72%
24.3%
15%

LT: Leukotrienes

Table 2: Patient characteristics (n=117).

FEV1 (% predicted) D0
n (%)

End of study
n (%)

Assessable population (n/117) 100 85
<60% 27 (27.0%) 20 (23.5%)
60-80% 38 (38.0%) 25 (29.4%)
>80% 35 (35.0%) 40 (47.1%)
Missing data (n) 17 32

Table 3: Distribution of patients according to FEV1 at D0 and at the end of the 
study.

Figure 1: Distribution of patients according to GINA stage at D0 (self-management 
program delivery, n=88) and end of the study (questionnaire filling, n=78).
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Evaluation of the action plan

Considerations concerning duration of use of the action plan, 
adaptation of therapy, understanding of the information provided 
and feeling that the information is sufficient to start the emergency 
treatment are listed in Table 5. 

Among individuals from the self-management group, the 
proportion of patients who had to receive emergency medical treatment 
was significantly lower among patients who did not call their physician. 
The GINA status and FEV1 were comparable in those two self-managing 
subgroups. The action plan was significantly better understood by 
patients who did not call their physician in case of exacerbation. The 
patients who did not call their physician were significantly more likely 
to say that the information they had received was good enough for 
them to be able to adapt their treatment on their own in the event of an 
acute attack. In the group of patients who did not call their physician, 
educational levels were significantly higher (Table 4).

 Self-
management

No self-
management p value

N (%) 69 (61.6%) 43 (38.4%)

Age (years) 50.4 ± 17.7 56.9 ± 17.7

Male (n)/Female (n) 37/32 26/17 NS

Educational level
Primary (%)
Secondary/higher (%)

39.4
60.6

61.9
38.1

0.02

Fully covered by the National 
social security fund  (%) 71.2 73.8 NS

GINA
II (%)
III (%)
IV (%)

30
38.3
31.7

30.6
30.6
38.9

NS

Steroid dependence (%) 22 7 0.03

Duration of asthma
<5 years (%)
5-10 years (%)
>10 years (%)

6
19.4
74.6

2.3
25.6
72.1

NS

Length of use of action plan
<2 years (%)
>2 years (%)

26.9
73.1

20.9
79.1

NS

Short term use of 
corticosteroids

Decrease (%)
Increase or no change 
(%)

41.5
58.5

27.6
72.4

0.05

Emergency consultation or 
hospitalisation (decrease %) 56 35 0.05

Improvement QOL (score) 2.58 2.15 0.04

Table 4: Comparison of self-management and no self-management groups. Table 5: Evaluation of the action plan.

Duration of use of the action plan
    <2 years
     >2 years

24%
76%

Adaptation of therapy
     By the patient on his/her own   (immediate 70%, delayed 30%)
     With medical assistance
     As indicated in the action plan
     According to symptoms
     According to the % fall in peak flow rate:
              <20%
              20-30%
               >30%

78%

22%
86%
96%

27.5 ± 10%
22%
45%
33%

Understanding
      Very easy
       Easy
       Not easy or difficult

59%
37%
4%

Sufficient information to start the treatment
       Sufficient
       Need for further education/training
       Not sufficient, it’s a ‘medical job’

68%
2%
30%

Figure 2: Evolution of the quality of life scores. a) Score 1: Patients feelings about their asthma (n=105, mean ± sd=1.97 ± 1.25, median=2.0); b) Score 2: daily limitations 
(n=104, mean ± sd=2.48 ± 1.09, median=2.0); c) Total score (n=100, mean ± sd=4.41± 2.01, median=4.0). 	  

is therefore significantly improved only in patients who have a certain 
level of education. 

Although 64.5% of subjects considered their disease was restricting, 
87% felt, however, that they could still continue a normal life thanks to 
the self-management program.
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Discussion 
In agreement with the literature, our study confirms over a 

prolonged period the benefits of patient education and training and of 
the use of a self-management program as part of the therapeutic choice 
[20-28]. 

This retrospective study of a group of 117 patients concerns a 
population with a particularly long follow-up of more than 2 years for 
76% of the population. This follow-up was longer than those previously 
described in the literature. Our work shows that the educational 
impact is maintained over a period of six years with an improvement 
in different areas, which we detail below, but for patients followed more 
than six years, we observed a plateau, probably due to the ineluctable 
worsening of asthma in the most severely affected patients. 

As we described in a previous study [29] and as shown elsewhere 
[15], educational levels significantly influenced patient behaviour 
and judgements on quality of life in this self-management treatment 
program. The educational level was significantly higher in patients who 
completely self-managed their disease without calling their general 
practitioner. 

Information about self-management of their disease by asthmatics 
is essential for improving morbidity and mortality due to the disease [4]. 
The Gibson’s meta-analysis of 24 asthma self-management programs 
including an educational section and a periodic medical check-up 
demonstrated in particular a significant reduction in the proportion 
of subjects needing hospitalisation, in the number of emergency 
consultations and non-programmed medical consultations, of days 
off work for asthma and of nocturnal asthma attacks [30]. Several 
studies have obtained similar results as well as a reduction in long-term 
morbidity in adults and children, daytime symptoms, use of drugs for 
asthma and frequency of psychiatric comorbidities [31,32]. They have 
also shown an improvement in medication adherence, quality of life, 
quality of sleep, cognitive ability and self-esteem, and a reduction in 
the feeling of handicap related to asthma [33]. This point may be an 
important issue when considering cost/benefit issues. 

Accordingly, our study showed a significant reduction in the 
number of emergency consultations and hospitalisations compared 
to previous years, as 57% of patients reported using the emergency 
services less frequently and 37% reported no change. Furthermore, 
results of our study support Gibson’s meta-analysis findings [30]. First, 
the GINA status was improved between the setting up of the action 
plan and the date of the questionnaire. The FEV1 was also significantly 
improved but this was only true for patients with a follow-up of less 
than six years. Nevertheless, patients followed up for more than 
six years, FEV1 did not changed, which could be explained by the 
progressive loss of FEV1 with time in asthmatic patients. Furthermore, 
smoking had significantly dropped from 23% to 7% current smokers 
between D0 and the end of the study. Given the known noxious effects 
of tobacco on the breathing functions of asthmatics, this significant 
reduction is important. Finally, the use of oral corticosteroids fell or 
remained constant in 77% of patients who self-managed their disease, 
suggesting a sparing effect of the self-management program.

Self-management programs have an impact on the quality of life of 
asthmatics. In our study, 87% considered that they could lead a normal 
life thanks to the self-management program. Patients’ self-esteem, 
related to the patient’s perceived self-competence, influences stress 
levels and symptom severity in subjects with chronic illnesses, such as 
asthma. Self-competence is associated with better asthma control and 

quality of life [33-35]. Aiming at patient’s empowerment is thus a key 
element of self-management. 

Studies undertaken to compare self-management programs based 
on peak flow monitoring or on symptoms have provided contradictory 
results: Some failed to show any superiority for either action plan 
[30,36] whereas others have shown significantly higher self-efficacy 
scores (p<0.001) and asthma control indicators (p=0.025) [32] and 
better compliance with the self-management program based on peak 
flow monitoring [37]. In our study, peak flow monitoring was mainly 
carried out during periods of fluctuation and instability of asthma, in 
accordance with authors who recommend monitoring peak flow only 
during exacerbations and as the acute attack declines [38]. Patients 
rarely continue regular long-term monitoring and often adapt their self-
management to the symptoms. We observed no significant differences 
between patients who self-managed according to their symptoms and 
those who self-managed according to peak flow monitoring. Despite 
the advice and the action plans given to the patients, we found that 
43 of the 112 patients did not accept the self-management program 
and of the remaining 69 who did agree to self-management, 22% still 
contacted their physician before making any change in their therapy. 
The patients who did not call their physician had a significantly better 
QoL than those who called their physician. The proportion of patients 
needing emergency services (ambulance, hospitalisation, emergency 
visit to the general practitioner) was significantly lower among patients 
who did not call their physician. The willingness of the patient to 
participate actively in the management of his/her disease was the most 
important factor and itself depended on numerous other factors, in 
particular on the patient’s own perception of the pathology. Even if a 
good understanding of the disease by the patient is essential, it is not the 
determining factor. It is necessary not only that the patient assimilates 
knowledge but also that he is convinced of its usefulness. At this point 
his perception of the disease changes, as does his behaviour. General 
practitioners (GP) are often at the forefront in the management of 
asthmatics [39-41]. 

Self-management methods and action plans are more generally 
used by Anglo-Saxon GPs who have benefited from more widespread 
use of self-management programs in the USA and in UK [40,41]. 
These studies on self-management and general medicine indicate 
that it is necessary to more widely spread recommendations for 
self-management use to GPs because it is easily manageable in daily 
practice.

Self-management is required to improve the poor understanding 
of obstructive airway disorders, particularly among at-risk patients, 
i.e. those with moderate to severe persistent forms of the disease and 
elderly patients. For Lahdensuo [4], 60% of asthmatics have difficulty 
in objectively estimating their respiratory capacity, which is most 
often insidiously impaired. Other factors calling for self-management 
include adaptation of patients to their respiratory handicap, which 
frequently leads to a failure to appreciate rapid worsening of asthma, 
and poorer understanding of the stable state. Most of adolescents with 
poor asthma control in particular tend to accept asthma symptoms and 
have learned to live with them [42]. It has also been observed that the 
patients often wrongly interpret the improvement phase following an 
exacerbation while their FEV1 is still out of the normal range (Pacheco, 
personal communication). Another factor pleading for the necessity of 
self-management is the frequently inappropriate therapeutic reactions 
of patients during an exacerbation. Without complete information, 
some subjects consider complementary and alternative medicine as 
safer than short-acting beta agonists, which can lead to inadequate 
reaction in case of exacerbations [43]. 
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This incapacity of patients to judge the severity of their asthma has 
led to delays in the therapeutic management of acute attacks, which 
threaten the vital prognosis in the short term [44]. It results in a large 
number of hospitalisations and emergency consultations, many of 
which could be avoided by the implementation of self-management 
techniques. The current priority with self-management is to reduce 
the delay in treating exacerbations, whether they are acute or more 
progressive. The aim for patients is to adjust themselves their therapy 
in case of emergency and judge for themselves when medical assistance 
is really necessary. In addition, the generally poor compliance of 
asthmatic patients should also be improved. This implies to identify 
barriers to self-management, including psychosocial factors, shown 
to account for 32% of the variance in total barrier perceptions in 
adolescents [45]. Internet-based self-management offers a new tool 
for asthma monitoring and information, which could be used for 
patients based in remote and underserved areas, both in developed and 
developing countries [46].

Conclusion
As a conclusion, self-management forms part of the general 

training for asthma control and nowadays stands for one of the key 
elements. However, in addition to self-management methods, patients 
still need to receive background knowledge about the physiopathology 
of asthma, the principles of use of the various therapies and the ways of 
preventing crises and controlling their own environment. 
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