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ABSTRACT
Objective: Self-management is important for asthma control. We examined associations of
patient- and healthcare-related factors with self-reported knowledge of self-management of
worsening asthma.
Methods: Two asthma patient cohorts from 2012 (n¼ 527) and 2015 (n¼ 915) were randomly
selected from 54 primary health care centers (PHCC) in central Sweden. Data were collected
using patient questionnaires and questionnaires to the PHCCs. Logistic regression analyzed asso-
ciations of relevant variables with knowledge of self-management of worsening asthma.
Results: In total, 63% of patients reported moderate to complete knowledge of self-
management procedures. The adjusted OR for moderate to complete knowledge relative to
high education level was 1.38 [95% CI 1.03–1.85)]; for physician continuity 2.19 (95% CI
1.62–2.96); for a written action plan 11.9 (95% CI 6.16–22.9); for Step 2 maintenance treatment
1.53 (95% CI 0.04–2.24); and 2.07 (95% CI 1.44–2.99) for Step 3. An asthma/COPD nurse visit
within the previous 12months was associated with greater knowledge in women but not in
men (p for interaction ¼ 0.042). Smoking [OR 0.56 (95% CI 0.34–0.95)], co-morbidities �1 [OR
0.68 (95% CI 0.49–0.93)], and self-rated moderate/severe disease [OR 0.68 (95% CI 0.51–0.90)]
were associated with low self-management knowledge.
Conclusion: Self-reported knowledge of self-management procedures was associated with a
higher educational level, physician continuity, a written action plan, advanced treatment
and, in women, visiting an asthma/COPD nurse. The results reinforce the importance of
implementing guidelines of patient access to a specific physician, a written action plan, and
structured education by an asthma/COPD nurse.
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Introduction

Asthma is a global health issue affecting millions of
people (1). In Sweden, the prevalence in adults is
approximately 10% (2,3). Management of asthma
focuses on control, which includes minimizing symp-
toms and prevention of worsening outcomes (1,4). In
recent years, self-management of asthma and its acute
symptoms has been emphasized (1,5). Self-management
education improves asthma control (6) and health-
related quality of life and reduces exacerbation
frequency (7,8) and severity (9), work absences, and

number of emergency hospital visits (10–12). Self-man-
agement education can be a cost-effective way of treat-
ing asthma sufferers (10,13), including those who
might traditionally represent a greater challenge, such
as the most elderly and those in immigrant commun-
ities (14–16). An important aspect of self-management
is a structured action plan. Action plans may include
written information, digital systems (17–19), and cell
phone/tablet applications (20–22).

Self-reported knowledge of self-management has
been established as an important factor in disease
control and health-related quality of life in asthma
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patients (12,23). Studies have identified age at asthma
onset, self-management education, frequency and
intensity of exacerbations, health literacy, a written
action plan, and regular medical review as factors
affecting asthma self-management (22,24–26). Further
research is needed, particularly to investigate factors
associated with knowledge of self-management of
worsening asthma and to clarify ways in which the
structure of asthma care impacts self-management.
The Swedish National Board of Health and Welfare
guidelines prioritizes written action plans for manag-
ing worsening symptoms and structured education
provided by asthma/COPD nurses (4,26). It is recom-
mended that all primary health care centers (PHCC)
include a certified asthma/COPD clinic with a specific
physician assigned to each patient and a specialist
nurse trained in spirometry-based diagnostics, smok-
ing prevention, and provision of structured education
(27,28). Consequently, it is imperative that we investigate
the effectiveness of these practices on self-management
knowledge and skill in asthma patients.

The objective of this study was to determine associ-
ation of patient characteristics and healthcare-related
factors with self-reported knowledge of self-management
of worsening asthma, defined as exacerbations or
detoriations, in a Swedish population of primary care
asthma patients.

Methods

Data collection

The original PRAXIS study (PRAXIS IA) was initiated
in 2005. The present study population included the
PRAXIS study primary care cohorts IB (follow-up
cohort of PRAXIS IA from 2012) and II, from 2015,
both comprising 54 randomly selected PHCCs in seven
counties in central Sweden (8,12,29–31) (Figure 1). A
total of 1442 patients, 527 from the 2012 follow-up of
participants in the 2005 study, and 915 in 2015.

Subjects of both studies were randomly selected from
adult patients with physician diagnosis of asthma
(ICD-10 J45).

Data were collected by patient questionnaires,
which included an item asking about level of know-
ledge of procedures to manage worsening asthma. In
2012, a questionnaire completed by the head of the
PHCC provided information with respect to clinical
services and resources.

Patient characteristics and variables

The patient questionnaires provided information on
sex, age, education level, smoking status, co-morbidities,
and self-rated severity of disease along with the treat-
ment-related factors written action plan, assignment to
a specific physician (physician continuity), level of
maintenance therapy, and visits to an asthma/COPD
nurse in the previous 12months. A questionnaire com-
pleted by the head of the PHCC provided data on
whether it included an asthma/COPD clinic and
whether this clinic fulfilled the 2008 criteria for a certi-
fied asthma/COPD clinic (27).

Age was categorized as <40, 40–59, or �60 years.
Education level was dichotomized education variable
which identified high education level as at least three
years full-time education beyond the Swedish compul-
sory school period of nine years. Smoking status was
categorized as current daily smoking or nonsmoking
(occasional, former smoker, and never smoked). Co-
morbidities included any of the following conditions
in the previous year: heart disease, diabetes, sleep
apnea, anxiety and/or depression, rhinitis, and allergic
rhino-conjunctivitis. Asthma severity self-assessed on
a five-point scale was separated into two categories,
with very mild or mild severity defined as mild and
moderately severe, severe, or very severe categorized
as moderate/severe. Maintenance treatment was classi-
fied as Step 1 (none), Step 2 [inhaled corticosteroids

Figure 1. Flowchart illustrating data collection. PHCC¼ primary health care center.
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(ICS), and Step 3 (combination of ICS with long-act-
ing beta-2-agonist or leukotriene antagonist).

The patient questionnaires included the item ‘Do
you think you have sufficient knowledge of how to
manage a worsening of your asthma?’ with possible
responses being (1) Yes, absolutely, (2) Yes, a moder-
ate level (3), Yes, a little, and (4) None. In the dicho-
tomized variable analysis, response 1 or 2 was
classified as moderate to complete and 3 or 4 as little
to no knowledge.

Statistics

The frequency of patients reporting moderate to com-
plete knowledge of self-management of worsening
asthma was calculated. Chi-squared tests and cross-
tabulations were used to calculate differences in
patients with moderate to complete from those report-
ing little to no knowledge of self-management.
Multiple logistic regression was used to investigate
associations with the dependent variable self-reported
knowledge of self-management of worsening asthma.
The investigated variables were chosen a priori and
included the categorical variables sex, age, education
level, smoking status, presence of comorbidity, self-
rated severity of disease, written action plan, physician
continuity, visit to an asthma/COPD nurse in the pre-
vious 12months, level of maintenance treatment, and
access to an asthma/COPD clinic at the PHCC. The
multivariate model was repeated using access to a cer-
tified asthma/COPD clinic substituted for access to an
asthma/COPD clinic. The multivariate model was also
repeated stratified by sex and age (<65 and
�65 years). Multiplicative interaction analyses used
sex and age with each relevant variable. Analyses were

performed with SPSS v. 24 (SPSS Inc, Chicago). A
p values of <0.05 was considered significant.

Ethics

The project is a part of the PRAXIS study, which was
approved by the Regional Ethical Review Board of
Uppsala (DNr 2011/318). Written informed consent
was obtained from all participants.

Results

Patient characteristics

The 2012 and 2015 cohorts included 527 and 915
PHCC asthma patients, respectively (62% female),
ranging age from 18 to 82 years. Patient characteristics
associated with knowledge of self-management of
acute asthma symptoms are presented in Table 1.

Factors associated with knowledge of
self-management of worsening asthma

In the multivariable logistic regression (Table 2), high
educational level, written action plan, physician con-
tinuity, and treatment steps II and III were significantly
associated with moderate to complete knowledge of
self-management of worsening asthma. Current daily
smoking, one or more comorbidities, and self-rated
severe disease were significantly associated with little to
no knowledge of worsening asthma self-management.
When the multivariate model was repeated substituting
access to a certified asthma/COPD clinic for access to
an asthma/COPD clinic at the PHCC, no difference
was observed (data not shown).

Table 1. Patient characteristics.
Patient/clinic characteristics Total n (%) Moderate/complete knowledge n (%) Little/no knowledge n (%) p value

Female sex 859 (61) 569 (63) 290 (58) 0.053
Age <40 387 (28) 243 (27) 144 (29) 0.354
Age 40–59 573 (41) 362 (40) 211 (42)
Age �60 445 (32) 298 (33) 147 (29)
Low level of education 928 (67) 573 (64) 355 (71) 0.009
Current daily smoking 86 (6) 44 (5) 42 (8) 0.009
Co-morbidity, �1 1008 (72) 639 (71) 369 (73) 0.274
Self-rated moderate/severe disease 554 (44) 370 (44) 184 (44) 0.854
Written action plan 244 (17) 234 (26) 10 (2) <0.0001
Patient-specific physician 901 (65) 382 (43) 95 (19) <0.0001
Visit to asthma/COPD-nurse 269 (19) 207 (23) 62 (12) <0.0001
Asthma/COPD clinic at PHCC 1233 (88) 793 (88) 440 (88) 0.926
Certified asthma/COPD clinic at PHCC 169 (11) 103 (11) 57 (11) 0.977
Step I (no maintenance treatment) 317 (23) 145 (16) 172 (35) <0.0001
Step II (ICS only) 347 (25) 223 (25) 124 (25)
Step III (ICS with LABA or LTRA) 719 (52) 520 (59) 199 (40)

Patient and clinic characteristics with respect to knowledge of management of asthma exacerbations.
COPD¼ chronic obstructive pulmonary disease; PHCC¼ primary health care center; ICS¼ inhaled corticosteroids; LABA¼ long-acting beta agonists;
LTRA¼ leukotriene receptor antagonists.
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Stratification and interaction analysis by sex
showed that a visit to an asthma/COPD-nurse in the
previous 12months was significantly associated with
higher self-management knowledge in women, but
not in men (p for interaction ¼ 0.038). Smoking was
associated with insufficient self-management know-
ledge in males (p¼ 0.033). No effect of age was found
(data not shown).

Discussion

Main findings

The primary finding of this multi-center study is that
high level of education, written action plan, physician
continuity, and advanced asthma maintenance treat-
ment are independently associated with self-reported
knowledge of self-management of worsening asthma
in Swedish primary care patients. Visits to an asthma/
COPD nurse in the previous 12months was associated
to moderate to complete self-management knowledge
in women but not in men.

Conversely, current daily smoking, greater self-rated
asthma severity, and comorbidities were identified as
factors significantly associated with little to no self-
reported knowledge of self-management of worsening
asthma. The association of a higher level of education
with knowledge of self-management has been reported
previously (25). It is possible that a higher level of
education is associated with patients who are more
concerned with their health and self-management of
a chronic condition. A higher level of education
could also be a marker for higher income and socio-
economic level, with greater potential to obtain know-
ledge and skill in asthma management and control.

Our study results were consistent with those of pre-
vious research establishing the use of written action
plans as an important factor in asthma control and
patient self-management (22). Approximately 17% of
our study participants had a written action plan in
place, although they are highly prioritized in the
guidelines of the Swedish National Board of Health
and Welfare (26), emphasizing the importance of
stressing implementation of this procedure.

Table 2. Logistic regression associations between patient and care related factors and having sufficient knowledge of management
of asthma exacerbations.
Patient characteristics Unadjusted OR (95%CI) p value Adjusted OR (95% CI) p value

Sex
Female Ref 0.054 Ref 0.230
Male 1.25 (1.00–1.56) 1.18 (0.90–1.54)

Age groups
<40 Ref 0.903 Ref 0.462
40–59 1.02 (0.78–1.33) 0.208 0.88 (0.64–1.23) 0.646
�60 1.20 (0.90–1.60) 0.92 (0.64–1.32)

Education
Low Ref 0.010 Ref 0.032
High 1.37 (1.08–1.73) 1.38 (1.03–1.85)

Current smoking
No Ref 0.010 Ref 0.031
Yes 0.56 (0.36–0.87) 0.56 (0.34–0.95)

Co-morbidity
No Ref 0.274 Ref 0.015
Yes 0.87 (0.68–1.11) 0.68 (0.49–0.93)

Self-rated severity of disease
Moderate Ref 0.854 Ref 0.008
Severe 0.98 (0.77–1.24) 0.68 (0.51–0.90)

Written action plan
No Ref <0.0001 Ref <0.0001
Yes 17.2 (9.06–32.8) 11.9 (6.16–22.9)

Specific responsible doctor
No Ref <0.0001 Ref <0.0001
Yes 3.18 (2.45–4.13) 2.19 (1.62–2.96)

Visited asthma/COPD-nurse
No Ref <0.0001 Ref 0.061
Yes 2.11 (1.55–2.87) 1.42 (0.98–2.04)

Asthma/COPD clinic at PHCC
No Ref 0.926 Ref 0.454
Yes 0.98 (0.71–1.37) 1.16 (0.78–1.73)

Treatment status
Step I (No regular treatment) Ref <0.0001 Ref 0.031
Step II (ICS only) 2.13 (1.56–2.91) <0.0001 1.53 (1.04–2.24) <0.0001
Step III (ICSþ LABA or LTRA) 3.10 (2.36–4.08) 2.07 (1.44–2.99)

The investigated variables were chosen a priori.
OR¼ odds ratio; COPD¼ chronic obstructive pulmonary disease; PHCC¼ primary health care center; ICS¼ inhaled corticosteroids; LABA¼ long-acting beta
agonists; LTRA¼ leukotriene receptor antagonists.
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The finding of high associations of self-management
knowledge with care provided by a specific physician
emphasizes the importance of continuity in primary
care (32).

Higher maintenance treatment level was significantly
associated with greater knowledge of self-management.
Advanced treatment is used in patients with more
severe conditions, and patients with more severe
asthma have more frequent contact with healthcare
both on a primary and secondary level, possibly
explaining this discrepancy. Conversely, we found that
more severe self-rated disease was associated with less
knowledge of self-management. We speculate that low
knowledge of procedures to address acute asthma
symptoms may influence the subjective grade of dis-
ease severity.

Additional health conditions and daily smoking
were positively associated with low knowledge of
asthma self-management. Comorbidities and smoking
are associated with characteristics that may alter
behavior and perception or produce accumulated of
risk. We speculate that comorbid conditions might
shift primary focus from the asthma. Furthermore,
both comorbid conditions and smoking have been
shown to impact asthma control and to influence the
efficacy of, or compliance with, treatment (33).

It is unclear why a visit to an asthma/COPD-nurse
was associated with self-rated knowledge only in
females. It is possible that female patients are more
interested in, and aware of, their health and have
more contact with primary care (34,35), potentially
making them more attentive and receptive to self-
management education.

The main strength of this investigation is that the
study was conducted at multiple sites providing pri-
mary care to patients with a physician diagnosis of
asthma. Most Swedish asthma patients are managed
in primary care settings, which makes the generaliz-
ability high. Another strength is that we examined
both patient- and care-related factors, making the
results more comprehensive. We chose to focus only
on the primary care population, allowing evaluation
of organizational factors such as asthma/COPD-clinics
at PHCCs, which would not have been possible with a
mixed primary/secondary care population. In addition,
our population of 1442 patients are relatively large
compared with many previous studies in this field.

In our study, we combined the cohorts IB and II
from the PRAXIS study population, as both cohorts
completed an extensive patient questionnaire including
the item on self-management knowledge. Although the
IB-cohort is a follow-up from a study conducted in

2005, our cohorts were temporally close (2012 and
2015), and since mortality in asthma is low, selection
bias related to survival should have been minimal.

Our study showed no better effect of a certified
asthma/COPD clinic than any asthma/COPD clinic,
possibly due to the low number of certified clinics.

A major limitation is that most patient data were
self-reported, potentially introducing bias. Patients
with low health literacy might also have had limited
ability to complete questionnaires accurately. Another
limitation is that we have no data of objective meas-
urements such as lung function. However, our inten-
tion was to perform a real-life study including
patients with a physician diagnosis of asthma.

As self-management of acute and deteriorating
asthma symptoms is critical to asthma control and qual-
ity of life in asthma patients, it is important to identify
factors associated with self-management knowledge.

Based on the results of this study, allocation to a
specific physician and a clinical structure that includes
physician continuity in cases of chronic conditions
might be of special benefit for asthma patients suffer-
ing from other health conditions. An important clin-
ical implication of our results would be the value of
written action plans and asthma/COPD nurses in
asthma care.

In Sweden, nurse-based asthma/COPD clinics inte-
grated into the PHCC are recommended. Updated cri-
teria of certified asthma/COPD clinics in Sweden have
recently been suggested, emphasizing the importance
of patient education and physiotherapy (27,28).
Further research with respect to structure of asthma/
COPD clinics and the components of asthma/COPD
nurse visits relative to patient outcomes would be of
clinical interest.

Conclusion

In this study of Swedish asthma patients from primary
care, a higher level of education, a written action plan,
ongoing care from a specific physician, and a higher
level of asthma maintenance treatment were positively
associated with self-reported knowledge of asthma
exacerbation self-management. In females, an asthma/
COPD nurse visit in the previous 12months was also
associated with moderate to complete knowledge.
Patients with other health conditions were more likely
to report little or no knowledge of self-management.
The findings support the importance of implementing
and enforcing current guidelines with respect to writ-
ten action plans and structured education by asthma/
COPD nurses, and prioritizing ongoing care provided
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by a patient-specific physician for patients with add-
itional health conditions.

Acknowledgments

We thank all participating primary health care centers.

Declaration of interest

The authors report no conflicts of interest. The authors alone
are responsible for the content and writing of the paper.

Funding

The PRAXIS study was supported by grants from the
county councils of the Uppsala–€Orebro Health Care region,
the Swedish Heart and Lung Association, the Swedish
Asthma and Allergy Association, the Bror Hjerpstedts
Foundation, the Center for Clinical Research, Dalarna, the
Uppsala–€Orebro Regional Research Council, and by Region
€Orebro County through ALF research funding.

ORCID

Mikael Hasselgren http://orcid.org/0000-0003-4241-7851
Bj€orn St€allberg http://orcid.org/0000-0001-8497-7326
Josefin Sundh http://orcid.org/0000-0003-1926-8464

References

1. Global INitiative for Asthma. GINA report, global
strategy for asthma management and prevention,
2017 [cited 2019, 15 July]; Available from: http://
ginasthma.org/.

2. Ekerljung L, Andersson A, Sundblad BM, R€onmark E,
Larsson K, Ahlstedt S, Dahl�en SE, Lundb€ack B. Has
the increase in the prevalence of asthma and respira-
tory symptoms reached a plateau in Stockholm,
Sweden? Int J Tuberc Lung Dis. 2010;14(6):764–771.

3. L€otvall J, Ekerljung L, R€onmark EP, Wennergren G,
Lind�en A, R€onmark E, Tor�en K, Lundb€ack B. West
Sweden Asthma Study: prevalence trends over the last
18 years argues no recent increase in asthma. Respir
Res. 2009;10(1):94. doi:10.1186/1465-9921-10-94.

4. Swedish Medical Product Agency. Treatment recom-
mendations in asthma, 2015 [cited 2019, 13 July];
Available from: https://lakemedelsverket.se/upload/
halso-och-sjukvard/behandlingsrekommendationer/
Lakemedelsbehandling-vid-astma-behandlingsrekommen-
dation-webb.pdf.

5. Pinnock H, Parke HL, Panagioti M, Daines L, Pearce
G, Epiphaniou E, Bower P, Sheikh A, Griffiths CJ,
Taylor SJ, for the PRISMS and RECURSIVE groups.
Systematic meta-review of supported self-management
for asthma: a healthcare perspective. BMC Med. 2017;
15(1):64. doi:10.1186/s12916-017-0823-7.

6. Janson SL, Fahy JV, Covington JK, Paul SM, Gold WM,
Boushey HA. Effects of individual self-management edu-
cation on clinical, biological, and adherence outcomes

in asthma. Am J Med. 2003;115(8) :620–626. doi:10.1016/
j.amjmed.2003.07.008.

7. Ahmed AE, Al-Jahdali H, Al-Harbi A, Khan M, Ali
Y, Al Shimemeri A, Al-Muhsen S, Halwani R. Factors
associated with poor asthma control among asthmatic
patient visiting emergency department. Clin Respir J.
2014;8(4):431–436. doi:10.1111/crj.12090.

8. K€ampe M, Lisspers K, St€allberg B, Sundh J,
Montgomery S, Janson C. Determinants of uncon-
trolled asthma in a Swedish asthma population: cross-
sectional observational study. Eur Clin Respir J. 2014;1.
doi:10.3402/ecrj.v1.24109.

9. Gallefoss F, Bakke PS. Impact of patient education
and self-management on morbidity in asthmatics and
patients with chronic obstructive pulmonary disease.
Respir Med. 2000;94(3):279–287. doi:10.1053/rmed.
1999.0749.

10. de Asis ML, Greene R. A cost-effectiveness analysis of a
peak flow-based asthma education and self-management
plan in a high-cost population. J Asthma. 2004;41(5):
559–565. doi:10.1081/JAS-120037657.

11. Janson SL, McGrath KW, Covington JK, Cheng SC,
Boushey HA. Individualized asthma self-management
improves medication adherence and markers of
asthma control. J Allergy Clin Immunol. 2009;123(4)
:840–846. doi:10.1016/j.jaci.2009.01.053.

12. Sundh J, Wireklint P, Hasselgren M, Montgomery S,
St€allberg B, Lisspers K, Janson C. Health-related qual-
ity of life in asthma patients: a comparison of two
cohorts from 2005 and 2015. Respir Med. 2017;132:
154–160. doi:10.1016/j.rmed.2017.10.010.

13. Hsu J, Wilhelm N, Lewis L, Herman E. Economic evi-
dence for US asthma self-management education and
home-based interventions. J Allergy Clin Immunol
Pract. 2016;4(6):1123–34.e27. doi:10.1016/j.jaip.2016.
05.012.

14. Ozturk AB, Ozyigit Pur L, Kostek O, Keskin H.
Association between asthma self-management know-
ledge and asthma control in the elderly. Ann Allergy
Asthma Immunol. 2015;114(6):480–484. doi:10.1016/
j.anai.2015.04.003.

15. Burns P, Jones SC, Iverson D, Caputi P. AsthmaWise:
a field of dreams? The results of an online education
program targeting older adults with asthma. J Asthma.
2013;50(7):737–744. doi:10.3109/02770903.2013.799688.

16. Poureslami I, NImmon L, Doyle-Waters M, Rootman
I, Schulzer M, Kuramoto L, FitzGerald JM.
Effectiveness of educational interventions on asthma
self-management in Punjabi and Chinese asthma
patients: a randomized controlled trial. J Asthma. 2012;
49(5):542–551. doi:10.3109/02770903.2012.682125.

17. Ram FS, McNaughton W. Giving Asthma Support to
Patients (GASP): a novel online asthma education,
monitoring, assessment and management tool. J Prim
Health Care. 2014;6(3):238–244. doi:10.1071/HC14238.

18. van der Meer V, Bakker MJ, van den Hout WB, Rabe
KF, STerk PJ, Kievit J, Assendelft WJ, Sont JK.
SMASHING Study group. Internet-based self-management
plus education compared with usual care in asthma: a
randomized trial. Ann Intern Med. 2009;151(2):110–120.
doi:10.7326/0003-4819-151-2-200907210-00008.

6 P. WIREKLINT ET AL.

http://ginasthma.org/
http://ginasthma.org/
https://doi.org/10.1186/1465-9921-10-94
https://lakemedelsverket.se/upload/halso-och-sjukvard/behandlingsrekommendationer/Lakemedelsbehandling-vid-astma-behandlingsrekommendation-webb.pdf
https://lakemedelsverket.se/upload/halso-och-sjukvard/behandlingsrekommendationer/Lakemedelsbehandling-vid-astma-behandlingsrekommendation-webb.pdf
https://lakemedelsverket.se/upload/halso-och-sjukvard/behandlingsrekommendationer/Lakemedelsbehandling-vid-astma-behandlingsrekommendation-webb.pdf
https://lakemedelsverket.se/upload/halso-och-sjukvard/behandlingsrekommendationer/Lakemedelsbehandling-vid-astma-behandlingsrekommendation-webb.pdf
https://doi.org/10.1186/s12916-017-0823-7
https://doi.org/10.1016/j.amjmed.2003.07.008
https://doi.org/10.1016/j.amjmed.2003.07.008
https://doi.org/10.1111/crj.12090
https://doi.org/10.3402/ecrj.v1.24109
https://doi.org/10.1053/rmed.1999.0749
https://doi.org/10.1053/rmed.1999.0749
https://doi.org/10.1081/JAS-120037657
https://doi.org/10.1016/j.jaci.2009.01.053
https://doi.org/10.1016/j.rmed.2017.10.010
https://doi.org/10.1016/j.jaip.2016.05.012
https://doi.org/10.1016/j.jaip.2016.05.012
https://doi.org/10.1016/j.anai.2015.04.003
https://doi.org/10.1016/j.anai.2015.04.003
https://doi.org/10.3109/02770903.2013.799688
https://doi.org/10.3109/02770903.2012.682125
https://doi.org/10.1071/HC14238
https://doi.org/10.7326/0003-4819-151-2-200907210-00008


19. van Gaalen JL, Bakker MJ, van Bodegom-Vos L,
Snoeck-Stroband JB, Assendelft WJ, Kaptein AA, van
der Meer V, Taube C, Thoonen BP, Sont JK;
IMPASSE study group. Implementation strategies of
internet-based asthma self-management support in
usual care. Study protocol for the IMPASSE cluster
randomized trial. Implement Sci. 2012;7:113.

20. Ryan D, Price D, Musgrave SD, Malhotra S, Lee AJ,
Ayansina D, Sheikh A, Tarassenko L, Pagliari C,
Pinnock H. Clinical and cost effectiveness of mobile
phone supported self monitoring of asthma: multi-
centre randomised controlled trial. Br Med J. 2012;
344(1):e1756–e1756. doi:10.1136/bmj.e1756.

21. Marcano Belisario JS, Huckvale K, Greenfield G, Car
J, Gunn LH. Smartphone and tablet self management
apps for asthma. Cochrane Database Syst Rev. 2013;
(11):Cd010013.

22. Powell H, Gibson PG. Options for self-management
education for adults with asthma. Cochrane Database
Syst Rev. 2003;(1):Cd004107.

23. Lindgren H, Hasselgren M, Montgomery S, Lisspers
K, St€allberg B, Janson C, Sundh J. Factors associated
with well-controlled asthma: a cross-sectional study.
Allergy. 2020;75(1):208–211. doi:10.1111/all.13976.

24. Crowder SJ, Hanna KM, Carpenter JS, Broome ME.
Factors associated with asthma self-management in
African American adolescents. J Pediatr Nurs. 2015;
30(6):e35–e43. doi:10.1016/j.pedn.2015.03.005.

25. Londono AM, Schulz PJ. Influences of health literacy,
judgment skills, and empowerment on asthma self-
management practices. Patient Educ Couns. 2015;
98(7):908–917. doi:10.1016/j.pec.2015.03.003.

26. The Swedish National Board of Health and Welfare.
Vård vid astma och KOL; 2015. 2015-11-03; Available
from http://www.socialstyrelsen.se/Lists/Artikelkatalog/
Attachments/19949/2015-11-3.pdf.

27. Kull I, Johansson GS, Lisspers K, Jagorstrand B, Romberg
K, Tilling B, St€allberg B. Efficient care in asthma/COPD

primary health care clinics. L€akartidningen. 2008;105(42):
2937–2940.

28. Kull I, St€allberg B. Nya kriterier f€or astma/KOL-mottag-
ningar i prim€arvården - Patientutbildning, r€okslutarst€od
och fysisk aktivitet €ar prioriterat – €aven fysioterapeut b€or
inkluderas i teamet. Lakartidningen. 2018;115.

29. Lisspers K, St€allberg B, Hasselgren M, Johansson G,
Sv€ardsudd K. Organisation of asthma care in primary
health care in Mid-Sweden. Prim Care Respir J. 2005;
14(3):147–153. doi:10.1016/j.pcrj.2005.03.003.

30. Stallberg B, Lisspers K, Hasselgren M, Janson C,
Johansson G, Sv€ardsudd K. Asthma control in pri-
mary care in Sweden: a comparison between 2001
and 2005. Prim Care Respir J. 2009;18(4):279–286.
doi:10.4104/pcrj.2009.00024.

31. Lisspers K, St€allberg B, Janson C, Johansson G,
Sv€ardsudd K. Sex-differences in quality of life and
asthma control in Swedish asthma patients. J Asthma.
2013;50(10):1090–1095.

32. Saultz JW, Lochner J. Interpersonal continuity of care
and care outcomes: a critical review. Ann Fam Med.
2005;3(2):159–166. doi:10.1370/afm.285.

33. Boulet LP. Influence of comorbid conditions on
asthma. Eur Respir J. 2009;33(4):897–906. doi:10.
1183/09031936.00121308.

34. Naleway AL, Vollmer WM, Frazier EA, O’Connor E,
Magid DJ. Gender differences in asthma management
and quality of life. J Asthma. 2006;43(7):549–552. doi:
10.1080/02770900600858992.

35. Papaioannou AI, Bania E, Alexopoulos EC, Mitsiki E,
Malli F, Gourgoulianis KI. Sex discrepancies in COPD
patients and burden of the disease in females: a
nationwide study in Greece (Greek Obstructive
Lung Disease Epidemiology and health ecoNomics:
GOLDEN study). Int J Chronic Obstruct Pulm Dis.
2014;9:203–213.

JOURNAL OF ASTHMA 7

https://doi.org/10.1136/bmj.e1756
https://doi.org/10.1111/all.13976
https://doi.org/10.1016/j.pedn.2015.03.005
https://doi.org/10.1016/j.pec.2015.03.003
http://www.socialstyrelsen.se/Lists/Artikelkatalog/Attachments/19949/2015-11-3.pdf
http://www.socialstyrelsen.se/Lists/Artikelkatalog/Attachments/19949/2015-11-3.pdf
https://doi.org/10.1016/j.pcrj.2005.03.003
https://doi.org/10.4104/pcrj.2009.00024
https://doi.org/10.1370/afm.285
https://doi.org/10.1183/09031936.00121308
https://doi.org/10.1183/09031936.00121308
https://doi.org/10.1080/02770900600858992

	Abstract
	Introduction
	Methods
	Data collection
	Patient characteristics and variables
	Statistics
	Ethics

	Results
	Patient characteristics
	Factors associated with knowledge of self-management of worsening asthma

	Discussion
	Main findings

	Conclusion
	Acknowledgments
	Declaration of interest
	References


