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Abstract
Background: Asthma and COPD are major health problems and an extensive burden for the patient and
the health care system. Patient education has been recommended, but the influence on knowledge and
health outcomes is not fully examined. Our aims were to compare patient characteristics, education and
knowledge in patients who had an emergency room (ER) visit, to explore factors related to disease
knowledge, and to investigate patient characteristics, patient education and knowledge in relation to
further ER visits over a 12 month period.
Methods: Eighty-four patients with asthma and 52 with COPD, who had had an ER visit, were included.
They were interviewed by telephone 4 to 6 weeks after the ER visit and followed for a year.
Results: Patients with COPD were older, more sedentary, had had more ER visits the previous year, and
had more co morbidity than patients with asthma. About 80% of the patients had received information
from health professionals or participated in education/rehabilitation, but a minority (< 20%) reported that
their knowledge about how to handle the disease was good. Patients with "good knowledge" were
younger, were more likely to have asthma diagnose, and had a higher educational background (p < 0.05).
Sixty-seven percent of the patients with COPD had repeated ER visits during the following year versus
42% in asthma (p < 0.05) (adjusted HRR: 1.73 (1.03-2.90)). Patients who had had ER visits the year before
inclusion had a higher risk of ER visits the following year (adjusted HRR: 3.83 (1.99-7.38)). There were no
significant differences regarding patient education and knowledge between the group with and without
further ER visits after adjusting for sex, diagnose, age, and educational background.
Conclusion: Patients with asthma had a better self reported knowledge of disease management and were
less likely to have new exacerbations than patients with COPD. Reported level of knowledge was,
however, in it self not a predictor of exacerbations. This indicates that information is not sufficient to
reduce the burden of disease. Patient education focused on self-management and behavioral change should
be emphasized.
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Background
Asthma and chronic obstructive pulmonary disease
(COPD) are major health problems and an extensive burden on the patient, health care system, and the economy
[1]. The prevalence of asthma has increased over the last
20 years [2], and the prevalence of COPD is 9 to 10% in
individuals ≥ 40 years [3]. In asthma, patients with a poor
asthma control [4] and persistent asthma are associated
with higher costs [5]. Hospitalisation and emergency
room (ER) visits account for about 50% of the total costs
[6]. Also in COPD the costs are extensive as over 60% are
readmitted to hospital within a year after a hospital
admission [7].
It has previously been shown that exacerbations in asthma
are associated with psychological dysfunction [8,9], poor
symptom and disease control [10-12], older age [4], high
doses of inhaled corticosteroids (ICS), oral corticosteroids, concomitant chronic sinusititis, and having a long
history of asthma [13]. In COPD, exacerbations are associated with impaired quality of life [14,15], increased
mortality [16,17], limitations of daily activities [18], disease progression [19,20], poor lung function, previous
admissions, under prescription of oxygen [21], increased
risk of readmission [7], and low physical capacity [22].
A key component of management guidelines in asthma
[2] and COPD [23], is the recommendation for patient
education. In asthma, education (information only)
improved patient knowledge, but did not have an impact
on health outcomes [24], whereas education programs
including self-management strategies, i.e. aiming at lifestyle change, could reduce hospitalisation and ER visits
[25]. In COPD, a Cochrane review found that self-management education had no effect on hospital admissions,
ER visits, days lost from work, and lung function [26],
whereas a Canadian study reported that hospitalisations
and ER visits could be reduced with self-management
strategies [27,28].
Although disease severity and psycho-social factors are
well known contributors to asthma and COPD morbidity,
the influence of education and patient knowledge have
received less attention. There is little work in routine practice setting which prospectively examines the relationship
of patient education and knowledge, and the serious
events of repeated ER visits.
The first aim was to compare patient characteristics, education and knowledge in patients with asthma and
COPD, who had an ER visit because of an exacerbation.
The second aim was to explore factors related to disease
knowledge, and the third aim was to compare patients
with further ER visits for breathing problems over a 12
month period versus patients with no further ER visits in
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relation to patient characteristics, patient education and
knowledge.

Methods
Study design
This was a prospective study of patients with asthma or
COPD, who had ER visit because of exacerbation. The
University hospital in Uppsala, Sweden, one local hospital, and four general practitioners in the area in and
around Uppsala, took part in the study. The study was
approved by the ethical committee, Uppsala University.
Informed consent was obtained from the patients.
Subjects
One hundred and sixty-one consecutive patients ≥ 18
years with exacerbation of obstructive lung disease, who
had ER visits, and had a previous physician diagnosed
asthma or COPD, according to the medical record (J 44 or
J 45 (ICD-10)), were during their ER visit invited to participate in the study. Only one patient declined to participate. Four to six weeks later a research nurse called the
patients to ask if they still wanted to take part in the study.
Two patients had died, three had severe lung cancer diagnose, and 19 patients were not willing to participate or
were impossible to get in contact with. Thus, 136 patients
were finally included in the study. All 136 patients were
followed up at six and 12 months by a research nurse,
who called each patient to ask for ER visits. She also
checked the patient-reported ER visits in medical records
mainly by calling hospitals. All records were reviewed by
the investigator to confirm the diagnosis.
Measurements
The following data were collected four to six weeks after
the ER visit:
Structured telephone interview
Demographic characteristics, smoking history, level of
formal education, level of physical activity, employment
status, housing situation, medication, co morbidity, prior
ER visits and hospitalizations, and whether they had
received patient education (individual or in a group setting), pulmonary rehabilitation and/or written action
plan. Three questions were included to identify personal
perceptions of current knowledge; knowledge about what
can cause an exacerbation, knowledge about what happens in your body during an exacerbation, and knowledge
about how to act when getting an exacerbation (Additional file 1: Table S1). Patients scored their knowledge on
a four-graded scale (good knowledge, some knowledge,
little knowledge, no knowledge).
Follow up
Enrolled patients were contacted by phone six and 12
months after inclusion in order to obtain information
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regarding number of ER visits and hospitalizations. Data
was confirmed by checking hospital records.
Statistics
The Chi-squared test and an unpaired t-test were used
when comparing patients with asthma to patients with
COPD, and when comparing patients that had or had not
had additional ER visits after inclusion to the study.
Mann-Whitney's U-test was used when comparing
patients with "good knowledge" versus "some, little or no
knowledge". The time until the following ER visit was analysed by the Kaplan-Meier survival analysis and Cox
regression. The Cox regression model was used to calculate adjusted hazard ratios. The hazard ratios were
adjusted for sex, diagnose, age and educational level but
only one knowledge related variable was included in each
model in order to avoid collinearity. A p-value of < 0.05
was considered statistically significant.
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Results
Subjects
Eighty-four patients with asthma and 52 patients with
COPD, who had had an ER visit because of an exacerbation, were included and followed for a year (Table 1).
Patients with COPD were significantly older, more sedentary, ex-smokers, had a lower educational background,
more co morbidity, and had had more ER visits the previous year compared to patients with asthma. Both groups
of patients were characterized by having had respiratory
symptoms for many years, often having had ER visits the
year before and being physically inactive. The majority of
patients used inhaled corticosteroids (ICS) and/or bronchodilators.

Most patients, independent of diagnose, had received
information regarding their disease from a physician or
nurse, but few had participated in more formal education
(group education) or rehabilitation (education and phys-

Table 1: Patient characteristics in the asthma and COPD groups, mean ± SD and %.

Asthma
n = 84

COPD
n = 52

p-value

55 ± 18

69 ± 9

< 0.01

64

50

0.12

BMI, kg/m2

26 ± 5

26 ± 6

0.47

Respiratory symptoms, years

18 ± 14

15 ± 13

0.26

Ever smoked, %

52

94

< 0.01

Pack years, years

8 ± 14

32 ± 21

< 0.01

Current smokers, %

18

19

0.84

ER visits the previous year, %

61

81

0.02

High school or university education (>10 years), %

62

27

< 0.01

Physical activity, mainly sitting, %

10

37

< 0.01

Physical activity, sitting and walking < 4 days per week, %

93

96

0.45

LABA, %

59

64

0.59

ICS, %

90

76

0.03

LABA + ICS, %

54

60

0.53

Tiotropium, %

3

28

0.01

Co-morbidity, %

34

51

< 0.05

Age, years
Sex, % female

ER: Emergency room visits, BMI: Body Mass Index; LABA: Long Acting Beta Agonist; ICS: Inhaled Corticosteroid
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ical training) (Table 2). While patients with asthma seem
to receive better education about the disease than patients
with COPD (64% vs. 46%, respectively), the asthma
group still wanted to learn more about handling the disease (41%) than those with COPD (33%).
Patient education and factors associated with good
knowledge
Though many patients had received information, few
patients (< 20%) reported that their knowledge was
"good" (Additional file 1: Table S1). Patients with "good
knowledge" were younger, had had respiratory symptoms
for more years, were more likely to have asthma diagnosis,
and had a higher educational background.
Characteristics of patients with further ER visits during the
following year
Fifty-two percent had at least one ER visit because of exacerbation of obstructive lung disease within the following
year. Patients with further ER visits were more likely to
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have COPD (67 vs. 42%, p < 0.05) (Figure 1). The
adjusted hazard ratio, HRR (95% CI) was 1.73 (1.032.90). In addition, patients who had had ER visits the year
before inclusion had a higher risk of ER visits the following year, adjusted HRR was 3.83 (1.99-7.38). Also patients
with hospital admissions because of exacerbation the year
before inclusion had a higher risk of ER visits, adjusted
HRR was 2.31 (1.29-4.12).
Regarding patient education and knowledge there were no
significant differences between the group with and without further ER visits after adjusting for sex, diagnose, age,
and educational background (Table 3). The majority in
both groups wanted to learn more and about 20% wanted
a written action plan.

Discussion
This study has shown that patients with COPD and an
acute ER visit are more sedentary, have more co morbidity, and had had more ER visits the previous year com-

Table 2: Subjective experience on received patient education in the asthma and COPD groups, %.

Asthma
n = 84

COPD
n = 52

p-value

Information about medications

86

79

0.18

Information about medications by physician

68

60

0.37

Information about medications by nurse

20

17

0.68

Information about what can cause an exacerbation

64

46

0.04

Information about what happens in your body during an exacerbation

57

25

< 0.01

Information on how to act when getting an exacerbation

68

56

0.16

Participation in group education

17

23

0.25

Participation in rehabilitation

5

17

0.02

Written plan

16

14

0.75

Wants to learn more in general

77

71

0.23

Wants to learn more about medications

33

27

0.46

Wants to learn more about the disease

38

39

0.92

Wants to learn how to handle exacerbations

41

33

0.36

Wants a written plan

27

21

0.50

Education

Need for more knowledge

Group education = theoretical education in a group of asthma or COPD patients
Rehabilitation = education and physical training
All patients who had participated in rehabilitation are also included in group education
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an exacerbation, patients' subjective experience of their
knowledge was poor, and many continued to do ER visits
[24,26,32]. Though patients in the telephone interview
were asked about type of patient education, we were not
able (from the interview) to fully identify whether the
education consisted of advice, counselling, self-management strategies or behavioural intervention. However,
when contacting the included hospitals and general practitioners, we could identify that almost all patients had
only received information/advice.

Figure 1who performed ER visits within the following year
Patients
Patients who performed ER visits within the following year. Patients with further ER visits were more likely to
have COPD (67 vs. 42%, p < 0.05).
pared to patients with asthma. Most patients had received
information, but a minority had good knowledge about
the disease. Patients with "good knowledge" were
younger, were more likely to have asthma diagnose, and
had a higher educational background. COPD patients
were also more likely to have repeated ER visits during the
follow-up than patients with asthma. There were no significant differences regarding patient education and
knowledge between the group with and without further
ER visits after adjusting for sex, diagnose, age, and educational background.
The purpose of this study was to investigate patient characteristics, patient education and knowledge in relation to
ER visits in order to identify factors that might help us to
get a better understanding of which patients and why
patients continued to visit the ER. With a better understanding we might be able to tailor patient education and
treatment more specifically and individually. Although
many studies have investigated the effects of patient education and rehabilitation in patients with asthma
[24,25,29], and COPD [29], no study has investigated to
what extent patients with asthma or COPD are informed/
taught about the disease and whether there is an association between patient information/education, patient
knowledge and ER visits.
Patient education and knowledge
Patient education has been emphasized in guidelines to
be included in the treatment of patients with asthma [2]
or COPD [30,31], and there is a general agreement that
patient education improves patient knowledge, but the
impact on health outcomes is less well established. In this
study, where patient education mainly consisted of information about medications and how to act when getting

In contrast, self-management programs and sustained
patient education in patients with asthma have proven to
be successful in improving quality of life and in reducing
the economic burden of disease [25,33,34]. Patients with
acute asthma who took part in a self-management program twice for 30 minutes and were given a written selfmanagement plan were less likely to be readmitted during
a 12-month follow-up period than those without a selfmanagement plan [35]. Adult patients with asthma who
had taken part in an educational program for one year had
significantly fewer ER visits and hospital admissions after
3 years compared to a control group [36]. In COPD, selfmanagement programs resulted in positive effects on the
patients' daily life and wellbeing [26], reduction of exacerbations [37], reduced ER visits [27,28,38], and hospital
admissions [39]. COPD patients who had taken part in a
disease-specific self-management multi-component program of skill-oriented teaching reduced ER visits up to two
years after the program [28].
Thus, it seems that the way patient education is performed
is associated with the outcome. Patients included in our
study had mainly received information about medications which might explain their poor knowledge in handling the disease and the great number of repeated ER
visits. Instead patient education should aim at modifying
the behaviour of patients by improving self-management
skills [2,23,30,40]. Behavioural research suggests that
patient education should focus on attitude, social support
and self-efficacy in order to modify behavioural patterns
and coping style [41].
Repeated emergency room visits
Sixty-seven percent of the COPD patients in this study had
repeated ER visits during the following year, which is in
accordance with other studies [7,42,43]. In Spain, 63%
were readmitted within the following year [7], and in the
Nordic countries 61% [42]. In asthma, 42% had repeated
ER visits, which is higher than have been reported in several previous studies [10,12]. This may be explained by
our study group, which was recruited during an ER visit,
while patients with asthma in other studies were recruited
when attending hospital or primary care for a scheduled
visit [10,12].
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Table 3: Patient education and knowledge.

No further emergency room visit At least one emergency room visit
n = 66
n = 70

HRR

Patient education
Information about medications

83

85

1.37 (0.67-2.80)

Information about medications by physician

59

70

1.69 (0.97-2.95)

Information about medications by nurse

19

19

1.06 (0.56-2.00)

Information about what can cause an
exacerbation

65

50

0.75 (0.46-1.24)

Information about what happens in your body
during an exacerbation

47

43

1.28 (0.74-2.21)

Information on how to act when getting an
exacerbation

64

63

1.21 (0.73-2.00)

Written plan

12

17

1.47 (0.78-2.76)

Good knowledge about what can cause an
exacerbation

21

13

0.87 (0.41-1.83)

Good knowledge about what happens in your
body during an exacerbation

15

13

1.34 (0.63-2.78)

Good knowledge about what to do when
getting an exacerbation

48

43

1.48 (0.71-3.08)

Wants to learn more in general

70

80

1.09 (0.68-1.74)

Wants a written plan

26

23

1.27 (0.66-2.44)

Patient knowledge

Need for more knowledge

Patient education and knowledge in the groups with no further emergency room visits versus at least one emergency room visit during the
following year, numbers in percent and HRR. Adjusted for sex, diagnose, age/10 years, and educational level (>10 years).

In this study, significantly more patients with an increased
risk of repeated ER visits had had ER visits or had had hospital admissions the year before inclusion, which is in
accordance with other investigators studying patients with
asthma [10,35,44] or COPD [17,21,43]. Compared to
results from other investigators [10], we couldn't find a
significant difference between patients who had a written
action plan (15% had a written plan) or who used regular
corticosteroids in regard to ER visits the following year.
Though we didn't measure disease severity, our patients
may have had a moderate or severe disease, as all of them
had at least one ER visit and 90% of the asthma patients
used ICS. As the level of physical activity was extremely
low in all our patients a comparison between physically

active versus inactive patients was not possible. However,
it has been shown that patients with COPD who had an
ER visit because of an exacerbation were extremely physically inactive on weight-bearing activities (walking and
standing) during hospitalization [45]. The low physical
activity level remained one month after discharge and was
lower compared to COPD patients without a recent exacerbation. In addition, patients with hospitalization for an
exacerbation within the previous year had an even lower
activity level. Also in patients with asthma the physical
activity level is low [46], and only about 25% of subjects
with asthma in the US were considered to be active [47].
Thus, neither patients with COPD nor asthma meet the
current recommendations for physical activity [48]. These
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data are in accordance with ours and are important to
highlight as the adverse health effects of inactivity are tremendous.
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Additional material
Additional file 1
Table S1. Subjective knowledge, mean ± SD and %. The data provided
describe three questions to identify personal perceptions of current knowledge; knowledge about what can cause an exacerbation, knowledge about
what happens in your body during an exacerbation, and knowledge about
how to act when getting an exacerbation. Patients scored their knowledge
on a four-graded scale (good knowledge, some knowledge, little knowledge, no knowledge).
Click here for file
[http://www.biomedcentral.com/content/supplementary/14712466-9-43-S1.doc]

We had expected a greater proportion of patients to have
COPD, as the currently available pharmacotherapy is theoretically more efficient in achieving asthma control than
in controlling COPD [49]. However, despite the availability of highly effective drugs research has shown that the
control from asthma is far from optimal [12].
Limitations of the study
Most patients in our study had only received information,
thus we could not compare different educational components, and we could not identify if information/advice is
sufficient for some patients, i.e. with good educational
background. Patients with milder diseases were probably
underrepresented since the patients were recruited at an
ER setting.

Acknowledgements
The study was financially supported by the Swedish Heart Lung Foundation,
the Swedish Heart and Lung Association, the Bror Hjerpsted's Foundation,
and the Swedish Asthma and Allergy Association.

References

Lung function was not measured, which would have been
valuable in patients with COPD [21], but of less importance in patients with asthma [24] in order to identify the
risk of ER visits. In our study, the previous ICD-10 diagnosis was used and a lung function test would have been valuable in order to confirm the diagnosis. Unfortunately
systemic inflammation was not measured as it has been
shown that COPD patients with a heightened systemic
inflammation are at increased risk of frequent exacerbations [50].

5.

Conclusion

6.

Patients with asthma had a better self reported knowledge
of disease management and were less likely to have new
exacerbations than patients with COPD. Reported level of
knowledge was, however, in itself not a predictor of exacerbations. This indicates that information is not sufficient
to reduce the burden of disease. Patient education focused
on self-management and behavioral change should be
emphasized.

Competing interests

1.
2.
3.
4.

7.
8.
9.

10.

The authors declare that they have no competing interests.
11.

Authors' contributions
ME designed the study, coordinated the data collection,
analyzed data, and wrote the paper. AH designed the
study and contributed with important comments during
the analysis and writing process. MA analyzed data and
contributed with important comments during the analysis. CJ designed the study, contributed with important
comments during the statistical analysis, and during the
writing process. All authors read and approved the final
manuscript.

12.

13.
14.
15.

Jansson S-A: Health economic epidemiology of obstructive
airway diseases. In Doctoral thesis Stockholm: Karolinska Institutet;
2006.
From the Global Strategy for Asthma Management and Prevention, Global Initiative for Asthma (GINA)
[http://
www.ginasthma.org]
Halbert RJ, Natoli JL, Gano A, Badamgarav E, Buist AS, Mannino DM:
Global burden of COPD: systematic review and meta-analysis. Eur Respir J 2006, 28(3):523-532.
Van Ganse E, Laforest L, Pietri G, Boissel JP, Gormand F, Ben-Joseph
R, Ernst P: Persistent asthma: disease control, resource utilisation and direct costs. Eur Respir J 2002, 20(2):260-267.
Jansson SA, Ronmark E, Forsberg B, Lofgren C, Lindberg A, Lundback
B: The economic consequences of asthma among adults in
Sweden. Respiratory medicine 2007, 101(11):2263-2270.
Hoskins G, McCowan C, Neville RG, Thomas GE, Smith B, Silverman
S: Risk factors and costs associated with an asthma attack.
Thorax 2000, 55(1):19-24.
Garcia-Aymerich J, Farrero E, Felez MA, Izquierdo J, Marrades RM,
Anto JM: Risk factors of readmission to hospital for a COPD
exacerbation: a prospective study. Thorax 2003, 58(2):100-105.
Kolbe J, Fergusson W, Vamos M, Garrett J: Case-control study of
severe life threatening asthma (SLTA) in adults: psychological factors. Thorax 2002, 57(4):317-322.
ten Brinke A, Sterk PJ, Masclee AA, Spinhoven P, Schmidt JT, Zwinderman AH, Rabe KF, Bel EH: Risk factors of frequent exacerbations in difficult-to-treat asthma.
Eur Respir J 2005,
26(5):812-818.
Adams RJ, Smith BJ, Ruffin RE: Factors associated with hospital
admissions and repeat emergency department visits for
adults with asthma. Thorax 2000, 55(7):566-573.
Bateman ED, Boushey HA, Bousquet J, Busse WW, Clark TJ, Pauwels
RA, Pedersen SE: Can guideline-defined asthma control be
achieved? The Gaining Optimal Asthma ControL study. Am
J Respir Crit Care Med 2004, 170(8):836-844.
Rabe KF, Adachi M, Lai CK, Soriano JB, Vermeire PA, Weiss KB,
Weiss ST: Worldwide severity and control of asthma in children and adults: the global asthma insights and reality surveys. J Allergy Clin Immunol 2004, 114(1):40-47.
Koga T, Oshita Y, Kamimura T, Koga H, Aizawa H: Characterisation of patients with frequent exacerbation of asthma. Respiratory medicine 2006, 100(2):273-278.
Osman IM, Godden DJ, Friend JA, Legge JS, Douglas JG: Quality of
life and hospital re-admission in patients with chronic
obstructive pulmonary disease. Thorax 1997, 52(1):67-71.
Seemungal TA, Donaldson GC, Paul EA, Bestall JC, Jeffries DJ, Wedzicha JA: Effect of exacerbation on quality of life in patients

Page 7 of 8
(page number not for citation purposes)

BMC Pulmonary Medicine 2009, 9:43

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

with chronic obstructive pulmonary disease. Am J Respir Crit
Care Med 1998, 157(5 Pt 1):1418-1422.
Connors AF Jr, Dawson NV, Thomas C, Harrell FE Jr, Desbiens N,
Fulkerson WJ, Kussin P, Bellamy P, Goldman L, Knaus WA: Outcomes following acute exacerbation of severe chronic
obstructive lung disease. The SUPPORT investigators
(Study to Understand Prognoses and Preferences for Outcomes and Risks of Treatments). Am J Respir Crit Care Med 1996,
154(4 Pt 1):959-967.
Soler-Cataluna JJ, Martinez-Garcia MA, Roman Sanchez P, Salcedo E,
Navarro M, Ochando R: Severe acute exacerbations and mortality in patients with chronic obstructive pulmonary disease. Thorax 2005, 60(11):925-931.
Donaldson GC, Wilkinson TM, Hurst JR, Perera WR, Wedzicha JA:
Exacerbations and time spent outdoors in chronic obstructive pulmonary disease. Am J Respir Crit Care Med 2005,
171(5):446-452.
Donaldson GC, Seemungal TA, Bhowmik A, Wedzicha JA: Relationship between exacerbation frequency and lung function
decline in chronic obstructive pulmonary disease. Thorax
2002, 57(10):847-852.
Kanner RE, Anthonisen NR, Connett JE: Lower respiratory illnesses promote FEV(1) decline in current smokers but not
ex-smokers with mild chronic obstructive pulmonary disease: results from the lung health study. Am J Respir Crit Care
Med 2001, 164(3):358-364.
Garcia-Aymerich J, Monso E, Marrades RM, Escarrabill J, Felez MA,
Sunyer J, Anto JM: Risk factors for hospitalization for a chronic
obstructive pulmonary disease exacerbation. EFRAM study.
Am J Respir Crit Care Med 2001, 164(6):1002-1007.
Emtner MI, Arnardottir HR, Hallin R, Lindberg E, Janson C: Walking
distance is a predictor of exacerbations in patients with
chronic obstructive pulmonary disease. Respiratory medicine
2007, 101(5):1037-1040.
Rabe KF, Hurd S, Anzueto A, Barnes PJ, Buist SA, Calverley P, Fukuchi
Y, Jenkins C, Rodriguez-Roisin R, van Weel C, et al.: Global strategy
for the diagnosis, management, and prevention of chronic
obstructive pulmonary disease: GOLD executive summary.
Am J Respir Crit Care Med 2007, 176(6):532-555.
Gibson PG, Powell H, Coughlan J, Wilson AJ, Hensley MJ, Abramson
M, Bauman A, Walters EH: Limited (information only) patient
education programs for adults with asthma. Cochrane database
of systematic reviews (Online) 2002:CD001005.
Gibson PG, Powell H, Coughlan J, Wilson AJ, Abramson M, Haywood
P, Bauman A, Hensley MJ, Walters EH: Self-management education and regular practitioner review for adults with asthma.
Cochrane database of systematic reviews (Online) 2003:CD001117.
Effing T, Monninkhof EM, Valk PD van der, Palen J van der, van Herwaarden CL, Partidge MR, Walters EH, Zielhuis GA: Self-management education for patients with chronic obstructive
pulmonary disease. Cochrane database of systematic reviews (Online)
2007:CD002990.
Bourbeau J, Julien M, Maltais F, Rouleau M, Beaupre A, Begin R, Renzi
P, Nault D, Borycki E, Schwartzman K, et al.: Reduction of hospital
utilization in patients with chronic obstructive pulmonary
disease: a disease-specific self-management intervention.
Arch Intern Med 2003, 163(5):585-591.
Gadoury MA, Schwartzman K, Rouleau M, Maltais F, Julien M, Beaupre
A, Renzi P, Begin R, Nault D, Bourbeau J: Self-management
reduces both short- and long-term hospitalisation in COPD.
Eur Respir J 2005, 26(5):853-857.
Hesselink AE, Penninx BW, Windt DA van der, van Duin BJ, de Vries
P, Twisk JW, Bouter LM, van Eijk JT: Effectiveness of an education
programme by a general practice assistant for asthma and
COPD patients: results from a randomised controlled trial.
Patient Educ Couns 2004, 55(1):121-128.
Nici L, Donner C, Wouters E, Zuwallack R, Ambrosino N, Bourbeau
J, Carone M, Celli B, Engelen M, Fahy B, et al.: American Thoracic
Society/European Respiratory Society statement on pulmonary rehabilitation.
Am J Respir Crit Care Med 2006,
173(12):1390-1413.
Rabe KF, Beghe B, Luppi F, Fabbri LM: Update in chronic obstructive pulmonary disease 2006. Am J Respir Crit Care Med 2007,
175(12):1222-1232.

http://www.biomedcentral.com/1471-2466/9/43

32.
33.

34.

35.

36.
37.
38.

39.
40.
41.
42.

43.
44.
45.
46.
47.
48.

49.

50.

Turnock AC, Walters EH, Walters JA, Wood-Baker R: Action plans
for chronic obstructive pulmonary disease. Cochrane database
of systematic reviews (Online) 2005:CD005074.
Gallefoss F, Bakke PS, Rsgaard PK: Quality of life assessment after
patient education in a randomized controlled study on
asthma and chronic obstructive pulmonary disease. Am J
Respir Crit Care Med 1999, 159(3):812-817.
Klein JJ, Palen J van der, Uil SM, Zielhuis GA, Seydel ER, van Herwaarden CL: Benefit from the inclusion of self-treatment
guidelines to a self-management programme for adults with
asthma. Eur Respir J 2001, 17(3):386-394.
Osman LM, Calder C, Godden DJ, Friend JA, McKenzie L, Legge JS,
Douglas JG: A randomised trial of self-management planning
for adult patients admitted to hospital with acute asthma.
Thorax 2002, 57(10):869-874.
Yilmaz A, Akkaya E: Evaluation of long-term efficacy of an
asthma education programme in an out-patient clinic. Respiratory medicine 2002, 96(7):519-524.
Worth H, Dhein Y: Does patient education modify behaviour
in the management of COPD? Patient Educ Couns 2004,
52(3):267-270.
Gallefoss F, Bakke PS: Impact of patient education and selfmanagement on morbidity in asthmatics and patients with
chronic obstructive pulmonary disease. Respiratory medicine
2000, 94(3):279-287.
Bourbeau J, Nault D, Dang-Tan T: Self-management and behaviour modification in COPD.
Patient Educ Couns 2004,
52(3):271-277.
Put C, Bergh O van den, Lemaigre V, Demedts M, Verleden G: Evaluation of an individualised asthma programme directed at
behavioural change. Eur Respir J 2003, 21(1):109-115.
Bandura A: Self-Efficacy. Psychol Rev 1977, 84:191-215.
Gudmundsson G, Gislason T, Janson C, Lindberg E, Hallin R, Ulrik CS,
Brondum E, Nieminen MM, Aine T, Bakke P: Risk factors for rehospitalisation in COPD: role of health status, anxiety and
depression. Eur Respir J 2005, 26(3):414-419.
Lau AC, Yam LY, Poon E: Hospital re-admission in patients with
acute exacerbation of chronic obstructive pulmonary disease. Respiratory medicine 2001, 95(11):876-884.
Miller MK, Lee JH, Miller DP, Wenzel SE: Recent asthma exacerbations: a key predictor of future exacerbations. Respiratory
medicine 2007, 101(3):481-489.
Pitta F, Troosters T, Probst VS, Spruit MA, Decramer M, Gosselink R:
Physical activity and hospitalization for exacerbation of
COPD. Chest 2006, 129(3):536-544.
Clark CJ, Cochrane LM: Physical activity and asthma. Current
opinion in pulmonary medicine 1999, 5(1):68-75.
Ford ES, Heath GW, Mannino DM, Redd SC: Leisure-time physical
activity patterns among US adults with asthma. Chest 2003,
124(2):432-437.
Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Franklin BA, Macera CA, Heath GW, Thompson PD, Bauman A: Physical activity
and public health: updated recommendation for adults from
the American College of Sports Medicine and the American
Heart Association. Circulation 2007, 116(9):1081-1093.
Lavorini F, Magnan A, Dubus JC, Voshaar T, Corbetta L, Broeders M,
Dekhuijzen R, Sanchis J, Viejo JL, Barnes P, et al.: Effect of incorrect
use of dry powder inhalers on management of patients with
asthma and COPD. Respiratory medicine 2008, 102(4):593-604.
Perera WR, Hurst JR, Wilkinson TM, Sapsford RJ, Mullerova H, Donaldson GC, Wedzicha JA: Inflammatory changes, recovery and
recurrence at COPD exacerbation.
Eur Respir J 2007,
29(3):527-534.

Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2466/9/43/prepub

Page 8 of 8
(page number not for citation purposes)

