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KEY MESSAGES

e Therapeutic patient education programmes significantly improve disease control.

e Multifaceted interventions, combining patient education programmes with measures to decrease exposure
to indoor allergens and pollutants, significantly improved disease control.

e These results call for a stronger emphasis on patient-focused care in asthma, in particular on their informa-
tion needs and self-management skills.

ABSTRACT

Background: Despite growing access to effective therapies, asthma control still needs improve-
ment. Many non-drug factors, such as allergens, air pollutants and stress also affect asthma con-
trol and patient quality of life, but an overview of the effectiveness of non-drug interventions
on asthma control was lacking.

Objectives: To identify non-drug interventions likely to improve asthma control.

Methods: A systematic review of the available literature in Medline and the Cochrane Library
was conducted in March 2017, without any time limit. Initial searching identified 884 potentially
relevant clinical trial reports, literature reviews and meta-analyses, which were screened for
inclusion using criteria of quality, relevance, and reporting outcomes based on asthma control.
Results: Eighty-two publications met the inclusion criteria. In general, the quality of the studies was
low. Patient education programmes (22 studies) significantly improved asthma control. Multifaceted
interventions (10 studies), which combined patient education programmes with decreasing exposure
to indoor allergens and pollutants, significantly improved asthma control based on clinically relevant
outcomes. Renovating homes to reduce exposure to allergens and indoor pollutants improved con-
trol (two studies). Air filtration systems (five studies) were effective, especially in children exposed to
second-hand smoke. Most measures attempting to reduce exposure to dust mites were ineffective
(five studies). Dietary interventions (eight studies) were ineffective. Promoting physical activity (five
studies) tended to yield positive results, but the results did not attain significance.

Conclusion: Twenty-six interventions were effective in asthma control. Simultaneously combin-
ing several action plans, each focusing on different aspects of asthma management, seems
most likely to be effective.
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Introduction

About 300 million people have asthma worldwide,
including 30 million in Europe [1,2]. Asthma mortality
has decreased in recent years, most likely because of
new treatments and the spread of clinical guidelines
but there is still room for improvement [3,4]. Patients
with asthma often suffer from comorbidities

and these comorbid diseases may hinder asthma
control [5-8].

The publication of the Global Initiative for Asthma
(GINA) recommendations for asthma in 2004 marked a
shift from the concept of severity to that of control
[9]. Control of asthma is evaluated based on disease
activity in the last four weeks, assessed by the
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frequency of respiratory symptoms and their impact
on daily living.

The effectiveness of drug treatments for asthma
is well-recognized, with inhaled corticosteroids the
cornerstone of treatment [9]. But many other factors are
also associated with asthma control, including allergens,
air pollutants, viral infections, foods, drugs—non-steroidal
anti-inflammatory drugs (NSAIDS), beta-blockers—obesity
and emotional stress [9,10]. Addressing them could help
to improve asthma control and patient quality of life.

Studies that attempt to measure the effectiveness
of interventions aimed at correcting these factors are
more difficult to perform than drug trials, may suffer
from contamination bias, and be of doubtful generaliz-
ability. However, as a chronic disease, asthma calls for
comprehensive care. The goal of this review is to iden-
tify and summarize the published evidence concerning
non-drug interventions that aim to improve asthma
control in adults and children.

Method

A systematic review of the available literature was
conducted in March 2017. There were no time limits.

Information sources

The Medline database (PubMed) and the Cochrane
Library were used to identify relevant published articles.

Search strategy

We searched PubMed to find all articles indexed using the
MeSH terms: ‘asthma,’ ‘risk factors’ and ‘prevention and
control,” then limited the search to include only those
articles classified as a ‘clinical trial,” ‘review,’ ‘systematic
review' or ‘meta-analysis.” In the Cochrane Library, the
term ‘asthma’ was sought in titles, abstracts and keywords.
When an original intervention study had already been
aggregated into a review, we excluded the original study.

Inclusion criteria

Articles were judged potentially relevant to our review
if they:

e studied a population of adults and children with
asthma. Participants could be on medication, as long
as the medication were not part of the intervention;

e were clinical trials, reviews or meta-analyses of
non-drug interventions for asthma;

e studied interventions of non-drug therapies,
though we included vaccination studies as our goal

was to build a comprehensive overview of all the
available preventive strategies;

e reported outcomes based on asthma control,
including at least one defined by GINA—day or
night symptoms, physical activity, exacerbations,
absence from work or school, use of short-acting
(rescue) P,-agonists, forced expiratory volume in
one second (FEV;) or peak expiratory flow (PEF),
and circadian variation of the PEF. Each study’s pri-
mary outcome measure(s) was used to judge the
effectiveness of the intervention. The lack of stand-
ard outcome measures across the different studies
meant that we were unable to define clinically rele-
vant improvements in each outcome in advance;

e were written in English or French.

We excluded reports of interventions which only
targeted exacerbations, or which were primarily con-
cerned with the effectiveness of one or more drugs.

Selection process

The list of articles identified in the database was estab-
lished, and duplicate entries were eliminated. Each article
was analysed for inclusion by two independent investi-
gators. Disagreements were resolved by consensus.

Data extraction and analysis

Eight hundred and ninety-two references were identi-
fied. Eight duplicate study reports were excluded.
Eighty-two references were included. The selection
process is summarized in Figure 1. The name of the
first author, year of publication, country where the
study was conducted, study design, number and age
of participants, type and description of intervention,
primary outcomes and estimated effect size with cor-
responding 95% confidence intervals were extracted
and recorded in an Excel spreadsheet.

Results

The original articles reported studies conducted mainly
in the US, Canada, Australia and Northern Europe,
which included both children and adults. Most were
performed in primary care.

Indoor environment

A meta-analysis of 23 randomized controlled trials
(RCTs) focused on physical methods (such as air aspir-
ation systems) or chemical methods (miticides) to
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Potentially eligible study
reports identified through

database searches (n = 892)

Medline: 632
The Cochrane Library: 260

Exclusion of

2 duplicate study
reports (n =8)

Potentially eligible study
reports (n = 884)

4

Did not meet inclusion criteria
(n=802)
Non-asthmatic subjects (n = 277)
Non-intervention studies (n = 358)

Intervention on medicinal therapies
(n=70)

Intervention on asthma-
exacerbations (n = 39)

Not asthma control as an outcome
(n=58)

\ 4

Included full text articles (n = 82)

Figure 1. Study selection flow chart.

reduce exposure to dust mite allergens in the homes
of adults or children with asthma who were sensitive
to acarids (Table 1), [11-27]. These interventions were
found not to improve asthma control when used in an
isolated manner''. Renovating homes affected by
dampness or mould improved adults’ breathing symp-
toms and reduced emergency treatment delivered to
children [13]. Workplace interventions attempting to
reduce or eliminate exposure to airborne pathogens
significantly improved symptoms [15].

The use of air purifiers in living rooms and child-
ren’s rooms was assessed in several studies [16-22]. A
meta-analysis of air filtration reported an association
with fewer symptoms, but none of the trials had
employed validated scales to measure outcomes [18].
Two RCTs showed a reduction of symptoms in
inner-city children [16] or on the use of unscheduled

asthma visits in children exposed to second-hand
smoke at home [17]. Systems using ionizers or dehu-
midifiers were not effective [21,22]. Adapting bedding
as the sole measure to reduce exposure to dust mite
allergens showed no positive effect on asthma con-
trol [23-25].

Diet and exercise

Fourteen literature reviews and two meta-analyses
focused on diet or physical activity (Table 2), [28-43].
Diets enriched with vitamin C, marine fatty acids, or
selenium did not have any effect on asthma control
[28-30]; neither did restricting sodium or eliminating
monosodium glutamate [31,32]. Caffeine improved the
peak expiratory flow (PEF), but only for four hours
after consumption [33].
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Table 1. Description of selected studies evaluating indoor living environment interventions to improve asthma control (n=17).

Effectiveness on primary outcome Type of
Reference Intervention Population 95%Cl study
[11] Efficient heating device Children Less absenteeism from school RCT
(n=1409) AD: -1.80day (-3.10, -0.11)
[12] Miticide cleaning supplies Children allergic to dust mites Reduction of the symptoms RCT
(n=26) (P <0.01)
[13] Renovating homes with humidity Adults and children Reduction of the adults’ symptoms Meta-analysis
and mould problems (n=6 538) OR: 0.64 (0.55, 0.75)
[14] Building new homes meant to Children Fewer resorts to unscheduled Quasi-
reduce exposure to dust mites (n=102) treatments (%) experimental
and indoor allergens 41.2 (65.9, 16.5)
[15] Ending exposure at work Adults Increased probability for not exhib- Meta-analysis
(n=1447) iting any symptoms
RR: 21.42 (7.20, 63.77)
[16] Filtration air purifier Children exposed to passive Increase in the number of symp- RCT
smoking (n =126) tomless days (P=0.03)
[17] Children Fewer resorts to unscheduled RCT
(n=225) treatments (P =0.043)
[18] Adults and children (n=216) Reduction of the symptoms Meta-analysis
WAD: -0.47 (-0.69, —-0.25)
[19] Adults and children (n =40) No evidence of effectiveness RCT
[20] Adults and children (n=57) No evidence of effectiveness Syst. Rev.
[21] Dehumidifier Adults No evidence of effectiveness Syst. Rev.
(n=159)
[22] lonic air purifier Adults and children (n=106) No evidence of effectiveness Meta-analysis
[23] Anti-dust mite blankets Adults No evidence of effectiveness RCT
(n=1122)
[24] Feather pillows and quilts Children allergic to dust mites No evidence of effectiveness RCT
(hn=197)
[25] Anti-allergic pillows and quilts Children No evidence of effectiveness RCT
(n=104)
[26] Chemical and physical methods to Adults and children (n = 686) No evidence of effectiveness Meta-analysis
reduce exposure to dust mites
[27] Video- and telephone-based inter- Adults No evidence of effectiveness RCT
vention to reduce exposure to (n=300)

dust mites and indoor allergens

95%Cl: 95% confidence interval; AD: average difference; OR: odds ratio; RCT: randomized control trial; RR: relative risk; Syst. Rev.: systemic review of the

literature; WAD: weighted average difference.

Table 2. Description of selected studies evaluating dietary and physical activity interventions to improve asthma

control (n=15).

Effectiveness on primary outcome

Intervention Population 95%Cl Type of study

[33] Caffeine intake Adults (n=75) PEF improvement (%) Meta-analysis

5.47 (1.43, 9.52)

(Not clinically relevant)
[36] Low-calorie diet Adults (n=38) No evidence of effectiveness Syst. Rev.
[31] Low-salt diet Adults (n=381) No evidence of effectiveness Syst. Rev.
[32] Low monosodium glutamate diet Adults (n=24) No evidence of effectiveness Syst. Rev.
[29] Marine fatty acid-enriched diet Adults and children (n= 187) No evidence of effectiveness Syst. Rev.
[30] Selenium-enriched diet Adults and children (n = 24) No evidence of effectiveness Syst. Rev.
[28] Vitamin C supplementation Adults and children (n =330) No evidence of effectiveness Syst. Rev.
[371 Adults and children (n =419) No evidence of effectiveness Syst. Rev.
[38] Vitamin C and E supplementation Adults and children (n=214) No evidence of effectiveness Syst. Rev.
[34] Physical activity Adults and children (n =695) No evidence of effectiveness Syst. Rev.
[39] Adults (n=1772) No evidence of effectiveness Syst. Rev.
[40] Breathing exercises Adults (n =906) No evidence of effectiveness Syst. Rev.
[41] Inspiratory muscles training Adults (n=113) No evidence of effectiveness Syst. Rev.
[35] Swimming Children and adolescents (n = 262) No evidence of effectiveness Meta-analysis
[42] Water based activity Adults (n=136) No evidence of effectiveness Syst. Rev.

95%Cl: 95% confidence interval; RCT: randomized control trial; Syst. Rev.: systemic review of the literature.

Physical activity did not cause any side effects and
did not exacerbate symptoms. Although the evidence
lacked strength, the authors suggested that promoting
physical activity improved quality of life [34,35]. One
study of 38 patients included in a 2002 Cochrane
review reported that low-calorie diets had beneficial

effects on asthma control; however, the review
authors considered that the evidence was inconclusive
[36]. A Cochrane review of weight loss interventions in
patients with asthma retrieved a controlled study
which showed a short-term reduction in doses of res-
cue medication in the treatment group. Weight loss



was associated with a statistically significant improve-
ment in FEV; and FVC in one study, but this was con-
sidered clinically unimportant; there was no
improvement in PEF. No data were reported on
healthcare utilization and adverse effects. The
reviewers concluded that poor study methodology
meant that any positive effect of obesity treatment on
asthma control was uncertain [43].

Vaccinations

A review of the use of the pneumococcal vaccine in
patients with asthma found only one study, of 80 chil-
dren aged 2 to 6 years. The authors considered that
there was insufficient evidence to recommend
pneumococcal vaccine for patients with asthma [44].
Eighteen articles were included in a recent
Cochrane review of flu vaccination for patients with
asthma. Only two high-quality articles assessed the
impact of the vaccine on the number of exacerbations,
but their results did not demonstrate any beneficial
effects of flu vaccination on patients with asthma [45].

Alternative or additional therapies

Several Cochrane reviews have studied alternative
therapies, such as acupuncture, homeopathy or herbal
medicine [46-48]. There was no evidence to support
the use of these therapies in treating asthma. A review
of speleotherapy (a method based on giving treat-
ment in an underground environment) demonstrated
non-significant improvement on the PEF [49].

Physiotherapy

Two Cochrane reviews studied physiotherapy. The first
review, of breathing exercises in patients of all ages,
included seven articles. The heterogeneous nature of
the interventions and effectiveness criteria precluded
the authors from drawing any robust conclusions for
practice [50]. Two articles about manual therapies,
such as osteopathy, were included in another review,
and found no evidence of effectiveness [51].

Psychological treatment

Four meta-analyses focused on psychological treat-
ment. The use of relaxation techniques was found to
decrease consumption of drugs ‘on demand’ signifi-
cantly and increased the PEF by 31.73L/min
(P<0.0001). Cognitive behavioural therapy signifi-
cantly improved the quality of life, as measured by
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the asthma quality of life questionnaire.
Methodological limitations prevented the authors from
drawing definite conclusions about the effect these
interventions could have on asthma control [52].

A second review devoted to psychological treat-
ment of children with asthma yielded similar conclu-
sions [53], though children undergoing family therapy
and receiving pharmacological treatment were less
likely to limit their activities and reported fewer days
with dyspnoea and wheezing [54].

The use of written emotional disclosure did not
improve asthma control [55].

Therapeutic education

Therapeutic patient education (TPE) aims to help
patients acquire and maintain the necessary skills to
self-manage their chronic disease Table 3, [56-78].
Four Cochrane reviews reported a positive impact of
TPE on asthma control. TPE decreased night-time
symptoms, the number of days of restricted activity,
and increased quality of life. It reduced the numbers
of days lost at work or school, the use of ambulances,
and emergency department (ED) visits, though it did
not significantly reduce ED re-presentations. While the
trend in effect favours educational interventions, the
pooled results were not statistically significant. TPE
seemed to reach higher effectiveness in uncontrolled
asthma, especially in children [57-60].

In another Cochrane review, a restricted health edu-
cation programme, which included only information
related to asthma, its causes, and treatments, did not
seem to improve control [61]. The use of written
action plans (WAPs) seemed to have a positive impact
on night-time symptoms and the number of ED
attendances, but the risk of methodological bias (in a
before/after study) prompted caution [62]. The result
stood in contrast to a Cochrane review that concluded
that providing WAPs to adult patients offered no
advantages over routine care [63]. Using WAPs with
children reduced the number of exacerbations requir-
ing intensive care. WAPs based on symptoms seem
preferable to WAPs based on PEF measurement [64].

Healthcare organization

Four meta-analyses focused on healthcare organization.
Nurse-led asthma clinics in primary care settings seem
to offer few advantages over standard care [79]. A
meta-analysis comparing care delivered by a specialized
nurse to that delivered by a GP did not reveal any sig-
nificant difference in control or quality of life [80].
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Table 3. Description of selected studies evaluating therapeutic patient education interventions to improve asthma con-

trol (n=22).

Effectiveness on primary outcome
Reference Intervention Population 95%(Cl Type of study
[58] Therapeutic patient education Adults (n=6090) Smaller risk of hospitalization Meta-analysis

(TPE) programme

[59] Children (n=3706)
[65] Adults (n=281746)
[66] TPE programme Children (n=53)
[60] TPE programme after an admission to  Adults (n =2157)

an emergency department?
[57] Children (n=7843)
[68] TPE in a school environment® Adolescents (n = 345)
[69] Comparison between a structured Adults (n=98)

TPE and limited data
[72] TPE based on sending text messages®  Adults (n = 182)
[75] TPE adapted to culture® Children and adults (n=133)
[76] Adults and children (n=617)
[77] Children (n=221)
[62] Use of written action plans (WAPs) Adults (n=26)
[63] Adults (n=2 460)
[64] Comparison between WAPs based on  Children (n =355)

the PEF and WAPs based on

the symptoms
[70] Children and adoles-

cents (n=150)

[71] Adults and children (n = 149)
[67] TPE at home® Children (n=2 342)
[78] Smartphone and tablet self-manage- Adults (n =408)

ment app
[73] TPE on the Internet® Children (n =438)
[74] TPE based on solving problems® Adults (n=333)
[61] TPE based on limited data Adults (n =906)

RR: 0.64 (0.50, 0.82)
Fewer emergency room visits
RR: 0.82 (0.73, 0.94)
Fewer unscheduled GP visits
RR: 0.68 (0.56, 0.81)

Reduced absenteeism from school
SMD: -0.14 (-0.23, —0.04)
Fewer days with restricted activity
SMD: -0.29 (-0.49, -0.08)
Fewer emergency room visits
SMD: -0.21 (-0.33, —-0.09)

Improved quality of life
SMD: 0.22 (0.08, 0.37)

Fewer emergency room visits
-79% (P < 0.0001)

Smaller risk of hospitalization
RR: 0.5 (0.27, 0.91)

Smaller risk of hospitalization
RR: 0.79 (0.69; 0.92)

Reduced absenteeism from school
RR: 0.63 (0.46, 0.85)

Fewer admissions to an emergency depart-
ment (P=0.03)

Reduced clinical score
AD: -0.36 (-0.56, -0.17)

Reduced absenteeism from school
-21% (5%, —36%)

Improved quality of life
WAD: 0.25 (0.09, 0.41)

Smaller risk of hospitalization
OR: 0.32 (0.15, 0.72)

Fewer night-time symptoms
(P=0.005)

No evidence of effectiveness

Fewer emergency treatments administered
with symptom-based WAPs
RR: 0.73 (0.55, 0.99)

Fewer emergency treatments administered
with PEF-based WAPs
(P=10.002)

No evidence of effectiveness

No evidence of effectiveness

No evidence of effectiveness

No evidence of effectiveness
No evidence of effectiveness
No evidence of effectiveness

Meta-analysis

Meta-analysis
Before-after study
Meta-analysis
Meta-analysis
RCT

RCT

Syst. Rev.
Meta-analysis
Meta-analysis
RCT

Before-after study
Syst. Rev.
Meta-analysis

RCT

RCT
Meta-analysis
Syst Rev

RCT
RCT
Meta-analysis

2Comparison with daily treatments.
PComparison with a standard TPE programme or with daily treatments.

“Comparison with a standard TPE programme.

95%Cl: 95% confidence interval; AD: average difference; PEF: peak expiratory flow; RCT: randomized control trial; RR: relative risk; SMD: standardized
mean difference; Syst. Rev.: systemic review of the literature; WAD: weighted average difference; WAPs: written action plans.

Pharmacy advice in low- and middle-income coun-
tries improved the quality of life (an increase of 0.31
points on a 1 to 5 scale; P<0.001) and decreased GP
consultations (P=0.01) [81].

Telemedicine interventions reduced the risk of hos-
pitalization (RR: 0.25; 95%Cl: 0.09-0.66), particularly for
patients with severe asthma [82].

An RCT comparing nurse-led care in a school set-
ting with routine care found that the intervention
decreased night-time symptoms (1.68 nights with
symptoms vs. 2.20; P=0.02) and school absence (0.37

days vs. 0.85; P=0.03) [83]. Another RCT of an educa-
tional intervention following ED attendance for asthma
showed no difference in the number of subsequent
ED visits, medication use, or quality of life [84].

Multifaceted interventions

Several RCTs focused on multifaceted interventions (i.e.
those combining several interventions) conducted in
primary care in a community context (school, home,
local services), or in the ED Table 4, [85-94]. The
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Table 4. Description of selected studies evaluating multifaceted interventions to improve asthma control (n =10).

Effectiveness on primary outcome Type of
Reference Intervention Population 95%Cl study
[85] Social workers: Children Day-time symptoms reduced RCT
- Education care plan (n=1033) -0.55 symptom days
- Offer help from other medical-social (P=10.004)
professionals
[86] Research assistants’ visits to homes: Children with atopic asthma Day-time symptoms reduced RCT
- Educate (n=937) 3.39 vs 4.20 days (P < 0.001)
- Reduce exposure to tobacco and aller-
gens
- Offer follow-up by telephone
[87] Paediatric Emergency Department: Children Fewer unscheduled visits for asthma care RCT
- Educate (n=488) RR: 0.60 (0.46; 0.77)
- Reduce exposure to tobacco and aller- More children without limitation in
gens daytime quality of life
- Organize medical follow-up RR: 1.36 (1.06; 1.73)
[88] School education programme involving Children Participation in day-to-day activities RCT
teachers, health care professionals and (n=66) improved
city officials (P<0.01)
[89] PAIR-UP intervention: Children More symptom-free days per 2 weeks RCT
- Prompts for clinician (n=1638) MD: 0.78 days (0.29, 1.27)

- Practice-level educational support
- Practice-level performance feedback
[90] School Programme: Children
- Pharmacological treatment adminis- (n=530)
tered by a nurse in a school environment
- Offer parents a nicotine with-
drawal programme

[91] Health Visitor: Children
- Educate (n=149)
- Reduce exposure to tobacco
[92] and allergens Children
(n=181)
[93] Community Health Agents: Children
- Educate (n=191)
- Reduce exposure to tobacco
[94] and allergens Children
(n=274)

More symptom-free days per 2 weeks RCT
AD: 0.92 days (0.50, 1.33)

Overall symptoms reduced among RCT
children with low severity asthma
(P=0.03)
No evidence of effectiveness RCT
Fewer hospitalizations RCT
36.5% vs 59.1%
(P=0.02)
No evidence of effectiveness RCT

95%(Cl: 95% confidence interval; AD: average difference; AMD: average mean difference; MD: mean difference; RCT: randomized control trial; RR: relative risk.

interventions were heterogeneous, but most included a
TPE action plan. Interventions were directed towards
children with asthma sensitive to dust mites or exposed
to passive smoking, to reduce indoor pollution within
patients’ homes [86]. Other measures, such as adminis-
tering treatment at school, offering telephone follow-
up, or delivering patient-centred care regardless of
coordination by the GP, were also assessed.

These multifaceted interventions were not con-
ducted by doctors but were led by social workers or
community health workers. Among the 10 studies
included, only two did not exhibit any improvement
of clinical signs related to control [92, 94]. One study
showed a decrease in the number of hospitalizations
[93]. Six interventions reduced symptoms and one
improved daily activities [85-87, 91].

Discussion
Main findings

A total of 82 publications met the inclusion criteria.
In general, study methodological quality was low.

Out of 68 interventions studied, 26 were effective in
asthma control according to the authors’ prospective
criteria. Patient education programmes (22 studies)
significantly improved asthma control but identifying
the most effective type of programme proved diffi-
cult. Multifaceted interventions (10 studies), which
typically combined therapeutic patient education
programmes with decreasing exposure to indoor
allergens and pollutants, significantly improved
asthma control based on clinically relevant outcomes.
Totally or partially renovating homes to reduce
exposure to allergens and indoor pollutants
improved control (two studies). Air purification sys-
tems by filtration (five studies) were effective on
asthma control especially in children exposed to
second-hand smoke. Most measures attempting to
reduce exposure to dust mites were ineffective (five
studies). Dietary interventions (eight studies) were
ineffective. Physical activity (five studies) had encour-
aging but insignificant results. Psychological interven-
tions (four studies) and physiotherapy (two studies)
were not effective.
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Comparison with existing literature

International guidelines now emphasize the import-
ance of patients being educated to develop the skills
to manage their asthma. The GINA components for
effective guided asthma self-management include self-
monitoring of symptoms and/or peak flow, written
asthma action plans and regular review of asthma
control, treatment and skills [9]. Our review confirms
that therapeutic patient education programmes signifi-
cantly improve asthma control. However, identifying
the most effective therapeutic patient education pro-
grammes remains difficult.

Although coordination of care is considered to be
part of a GP’s general skill [95], our study shows that
effective multifaceted interventions in asthma were
generally not conducted by GPs, and that GP-only
interventions rarely had a significant impact.
Interventions by multi-professional teams seem neces-
sary. In France, some of these multifaceted interven-
tions have materialized in the recent engagement of
health advisors in indoor environment.

Most of the measures to reduce exposure to dust
mites proved ineffective, but renovating homes, partly
or fully, to reduce exposure to allergens and indoor
pollution was an effective method to improve control.
GINA guidelines also report these data but avoidance
strategies are often complicated and expensive [9].
Our study also suggests that air purification using a fil-
ter system has a positive impact on asthma control in
children exposed to air pollution or second-hand
smoke. Further studies employing personal monitoring
devices for allergen, pollutant, and microbial exposure
may clarify the importance of environmental interven-
tions [96]. There was no evidence to support the use
of ionizers. These devices release nitric oxide, which is
an asthma trigger [97].

According to GINA, there is a heterogeneous level of
evidence regarding isolated measures to reduce outdoor
allergens or air pollution [9]. As expected, no strong evi-
dence was found in our study regarding these risk fac-
tors but avoiding physical activity in unfavourable
environmental conditions seems advisable.

There was no conclusive evidence for specific diet-
ary interventions, and physical activity showed encour-
aging but non-significant results. However, GINA
recommends a healthy diet and regular physical activ-
ity for their general health benefits, even if the evi-
dence for one form of physical activity over another
remains limited [9].

Respiratory viruses trigger asthma exacerbations
[98]. For this reason, GINA logically recommends flu
vaccination while acknowledging that it has not

proved effective in asthma control [9]. GINA does not
recommend the pneumococcal vaccine, and the pre-
sent review has not identified sufficient evidence to
recommend it [9].

Specific interventions included in this review did
not address tobacco cessation. Some trials assessing
the impact of tobacco cessation on asthma control
have been published. The few studies that we identi-
fied did not meet our inclusion criteria. In one study
participants used medication (oral nicotine) for
tobacco cessation and in another, the primary out-
come was the change in reported smoking habits after
the intervention. It can be assumed that this interven-
tion has mostly been studied by observational and
cohort studies that were not included in our review
[99]. Nevertheless, tobacco cessation was a frequent
element in the multifaceted interventions we did
include and helping smokers to quit must remain a
key issue for primary care professionals, especially
among patients suffering from chronic respira-
tory conditions.

Strengths and limitations

To the best of our knowledge, this is the first attempt
to synthesize knowledge about the impact of non-
drug therapies on asthma control. All the interventions
included used patient-centred clinical criteria for
asthma control as defined by GINA.

The main study limitation lies within the Medline
and Cochrane focus. We chose to include original
studies as well as systematic reviews and meta-ana-
lysis, though for each intervention, we did not include
any original study that had already been systematic-
ally reviewed. The alternative would have been to per-
form a meta-review, i.e., a review of reviews, to ensure
the homogeneity of included material. However, this
would have limited our attempt to build a compre-
hensive overview of the topic, in particular regarding
multifaceted interventions.

Implications for clinical practice, research
and policy

Simultaneously combining several action plans, each
focusing on different factors of asthma control, seems
to be the most effective measure. Involvement of
both patients and of healthcare professionals is essen-
tial, building effective, thorough and multidimensional
care for patients with asthma. An example is the
French EPODE programme. This programme is a coor-
dinated, capacity-building approach aimed at reducing



childhood obesity through a societal process in which
local environments, childhood settings, and family
norms are directed and encouraged to facilitate the
adoption of healthy lifestyles in children [100]. The
EPODE programme has demonstrated a global dimin-
ution on overweight and obesity prevalence [101], an
efficiency across all socioeconomic levels, and the cap-
acity to decrease health inequities [102]. This pro-
gramme is derived from Wagner's model, which is
otherwise known as the Chronic Care Model [103]. In
the case of asthma, an action plan was designed dir-
ectly from Wagner's model intended for a sample of
children living in a precarious environment [104]; the
results of which corroborate the effectiveness of this
model on clinical outcomes [90].

Future recommendations regarding asthma should
certainly take the efficacy of multifaceted and multi-
disciplinary interventions into account as well as
comorbidity, which mostly affects patients with
chronic diseases.

Conclusion

Most of the effective asthma control interventions
focused either on patient education or a combination
of a patient education programme with measures to
reduce the exposure to allergens and indoor pollution.
Recent studies have shown that these interventions
can be successfully adapted into primary care settings,
reducing the morbidity of asthma in these populations
[105]. Future non-drug intervention studies should
acknowledge the necessity of a multifaceted approach,
and the engagement of a multidisciplinary team. This
review may also serve as a summary of the effective-
ness of non-drug therapies for asthma.
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