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Abstract

Background: Evidence suggests that living with asthma is linked with psychological
and behavioural factors including self-management and treatment adherence, and
therefore there is a reasonable hypothesis that non-pharmacological treatments may
improve health outcomes in people living with this condition.

Method: A systematic review of randomised controlled trials of non-pharmacological
interventions for adults with asthma was designed. Databases searched included
The Cochrane Airways Group Register of trials, CENTRAL and Psychinfo. The
literature search was conducted until May 2014.

Results: 23 studies met the inclusion criteria and were organised into four groups:
relaxation-based therapies (n = 9); mindfulness (n = 1), biofeedback techniques (n =
3); cognitive behavioural therapies (CBT) (n = 5); and multicomponent interventions
(n = 5). A variety of outcome measures were used, even when trials belonged to the
same grouping, which limited the ability to conduct meaningful meta-analyses.
Conclusions: Deficiencies in the current evidence-base, notably trial heterogeneity,
means that application to clinical practice is limited and clear guidelines regarding
the use of non-pharmacological therapies in asthma is limited. Relaxation and CBT,
however, appear to have a consistent positive effect on asthma-related quality of life
and some psychological outcomes, and lung function (relaxation only). Future trials
should be informed by previous work to harmonise the interventions under study and
outcome measures used to determine their effectiveness; only then will meaningful

meta-analyses inform clinical practice.

INTRODUCTION

Asthma is a multifactorial chronic respiratory disease characterised by recurrent
episodes of airways obstruction. Clinical trials have demonstrated that
pharmacotherapy is capable of achieving high levels of asthma control for most
patients yet poor control remains common in clinical practice [1]. Living with asthma
has been linked with psychological comorbidity including anxiety, depression, panic
attacks, and behavioural factors such as suboptimal self-management skills and
non-adherence to treatment [2, 3]. As a result, asthma is a major cause of
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absenteeism from school and work, and is likely to impact on overall quality of life
[4]. In particular, in patients with severe or difficult-to-control asthma there is high
prevalence of psychological co-morbidity, greater healthcare utilisation, and fatal or
near fatal asthma attacks [5]. Therefore, non-pharmacological interventions aimed at
facilitating adjustment to and coping with asthma, and decreasing the burden of
living with asthma are likely to be important in its overall management, even if lung

function does not improve.

A Cochrane review [6] of psychological interventions for adults with asthma has
evaluated 14 trials of varied psychological intervention. That review was limited by
poor methodological quality in the studies with small sample sizes, lack of between
group analyses and heterogeneous interventions and outcome measures. No firm
conclusion as to the benefit of psychological interventions could be made but
directions for future research were prescribed; notably improved trial quality that
adhered to CONSORT principles [7], and emphasis placed on defining study
participants such as asthma severity (defined by internationally recognised
guidelines) [8] and psychological co-morbidity (presence of anxiety, depression, or
panic disorder). We set out to review the current literature and whether any clinical
guidelines can now be derived to inform non-pharmacological asthma management.
In doing so, we extend the inclusion criteria to include non-pharmacological
interventions more broadly.

AIMS

The aims of the review are to:

1. Establish the types of non-pharmacological interventions used to modify health
outcomes in adults with asthma and whether they are effective.

2. Identify the research studies in the field and evaluate the methodological rigour of
the included studies.

3. Identify how research participants are categorised in terms of asthma severity.

4. Determine the outcomes used to assess the effectiveness of non-

pharmacological interventions.
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METHODS

Types of studies and interventions included

Randomised controlled trials (RCT) of non-pharmacological interventions for adults
(over the age of 16 years) with asthma were included. Self-management educational
and action plan interventions were excluded since they have been evaluated

elsewhere [9, 10].

Quality assessment

The modified Jadad score (0 to 5, where a score of 5 indicates a high quality) [11]
was applied to provide an overall assessment of trial quality. A modified version was
necessary as, due to the nature of the psychological interventions, it would be
difficult to conduct double-blinded trials. Therefore in steps 2 and 5 ‘double-blind’ is
changed to ‘single-blind’ indicating that at least data collection was blind to allocation

and/or clinicians and research staff (see Box 1).

Box 1: Jadad quality assessment

1) Was the study described as randomised (1 = yes; 0 = no)?

2) Was the outcome assessment blinded (1 = yes; 0 = no)?

3) Was there a description of withdrawals and dropouts (1 = yes; 0 =
no)?

4) Was the method of randomisation well described and appropriate (1
=vyes; 0 = no)?

5) Was the method of blinding well described and appropriate (1 = yes;
0 = no)?

6) Deduct one point if methods for randomisation or blinding were
inappropriate.

Search strategy

For studies before 2007, 12 of the 14 trials included in the original Cochrane review
[6] were included. Two were excluded because they were not available in a peer
review format (dissertations only) [12,13]. For the period after 2007 to October 2013
(up-dated May 2014), a second search was done using the same search procedures
as the Cochrane review which included the The Cochrane Airways Group Register of
trials 2007 onwards; CENTRAL Issue 5, 2014; and Psychinfo 2007 onwards and the

following exemplar search terms: “asthma” and “self-management” or “psychological”
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or “cognitive behavioral therapy” or “relaxation” or “biofeedback” or “hypnosis” or
“‘mindfulness”. Reference lists of all papers were reviewed for additional studies.
Three reviewers (HM, JY, SF) independently examined titles and abstracts of papers
returned by the literature searches to identify potential studies for inclusion.

Disagreement was resolved by consensus.

RESULTS

The literature search identified 559 papers, of which 25 (12 included in the Cochrane
review) (see Figure 1) met the inclusion criteria [14-38]. Two studies reported results
in two different publications so these were combined and counted as one report [14,
15, 34, 35] resulting in 23 studies being included. All were randomised controlled
trials conducted over a range of timescales from one week to two years. They
included a variety of non-pharmacological interventions and were categorised into
five groups according to previous publications [6, 39] and the theoretical
underpinning of the interventions: relaxation therapy (n = 9); mindfulness (n = 1),
biofeedback techniques (n = 3); cognitive behavioural therapy (CBT) (n = 5); and

multi-component interventions (n = 5) (Table 1).

Quality assessments

The majority of reported studies were rated with a Jadad score of 2 (n = 14 studies)
(Table 1). The highest Jadad score achieved was 4 (n = 5 studies) [16,30,32,34,38].
The main reasons for low quality scores was lack of a description of randomisation

processes, withdrawals and dropouts.

Summary of the interventions and results

i) Relaxation Techniques
Types of interventions
The term relaxation suggests a sense of ease and not being tense and thus it might
be assumed that teaching relaxation would follow some protocol or accepted
standard technique. However this is not always the case in the studies included in
this review. Various techniques are used by individuals to improve their state of
relaxation (Table 2). Some of the methods are performed alone; some require the
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help of another person (often a trained professional); some involve movement and

some focus on stillness.

Study participants

Two studies [16,20] did not state how the a diagnosis of asthma was confirmed.
Three studies specified asthma severity including, moderate-severe [22,23], mild-
moderate [21]. One study assessed patients’ psychological well-being prior to
enrolment and recruited those described as having ‘psychological disorders or
psychosocial factors requiring treatment’, but did not clarify how that was assessed
[22]. The most recent four studies provided a power calculation [15, 16-18] and each

study reached or exceeded randomisation targets.

Outcome measures

A variety of outcome measures was used; only lung function parameters were
reported across all ten studies, although with different measures (Table 3). Four
studies measured health-related quality of life (HRQL) using different questionnaires
including the Asthma Quality of Life Questionnaire (AQLQ) [18], St George’s
Respiratory Questionnaire (SGRQ) [17] and the generic SF-36 [16].

Treatment effects

Studies reported a mix of between and within group analyses. Significant between
group analyses that favoured relaxation included FEV; [15, 16, 18] and medication
use [18].In addition, relaxation consistently improved some psychological outcomes
including ‘anger expression’ [16], anxiety [17] and depression [17], and quality of life
[16, 17].

i) Mindfulness techniques

Mindfulness training involves learning to recognise and discriminate between
components of experience, including thoughts, feelings, and sensations, and
developing a non-reactive awareness of these [40]. One study evaluated
mindfulness-based stress reduction (MBSR) compared to an educational control
programme [38]. Patients with intermittent or well controlled asthma were excluded,
with more than 80% of participants prescribed inhaled corticosteroids or oral
prednisolone. Outcomes included asthma-quality of life, stress and morning peak
expiratory flow rate at 10 weeks, 6 and 12 months. MBSR produced lasting (12-
month follow-up) and clinically significant improvements in asthma-quality of life and
stress but no improvement in lung function was observed.
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iii) Biofeedback techniques

Types of interventions

Biofeedback studies included in this review involve selecting variables that are
postulated to influence asthma symptoms, and providing feedback to the patient on
these variables, with the aim of improving the asthma symptoms. The biofeedback
studies used various devices to target primarily physical rather than psychological
variables. The variables and feedback devices were: exhaled carbon dioxide levels
(pC02) using a capnograph [24], respiratory sinus arrhythmia (RSA) presumably by
ECG feedback and muscle tension using electromyography (EMG) [26], and heart
rate variability (HRV) using a ‘physiograph” [25]. The treatment sessions were brief:
one hour [23], 30 minutes [26], or 20 minutes [25]. The durations of sessions and
treatments were one hour for four weeks [24], 30 minutes for six weeks, un-stated

biofeedback session duration for 10 weeks [25].

Study participants

There were two pilots studies with 12 [24] and 17 [26] patients enrolled in each, and
a larger study including 94 patients [25]. Asthma severity was described as mild to
moderate [24], mild [25], or not described [26]. None of the three studies looked for
psychological symptoms to target with biofeedback as an aim of treatment. One
study used psychiatric illness needing medication as an exclusion criteria [26]. No
power calculations were included and information regarding the method of

randomisation was lacking from the three studies.

Outcome measures

The primary outcomes were end tidal C0O, and FEV; [24] respiratory impedance [26].
Regarding the lung function tests, all the experiments reported peak expiratory flow
(PEF) and some measure of respiratory impedence, termed R; [24, 26] or Zs [25].
Patient reported outcomes were detailed in all studies but with different
measurement scales (Table 3). Medication use was recorded in two studies

[25, 26].
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Treatment effects

Each study had a target outcome for biofeedback. Meuret [24] showed there was a
(hypothetically desirable) significant increase in PCO2 in the treatment group, while
levels were stable (undesirable) in the wait list control, but there was no change in
FEV1. Lehrer [26] showed a decrease in respiratory impendence in the respiratory
sinus arrhythmia group, but not other groups. Regarding changed medication use,
Meuret [24] found no between-group difference, with medication remaining low and
stable in both groups. Lehrer [26] found no between-group differences in medication
consumption. Lehrer [25] may have demonstrated both the placebo effect and a
clinical effect between groups. There was a decrease in medication use in the
placebo group compared to wait list control. However there was a larger decrease in

medication use in the heart rate variability group compared to the wait list control.

iv) Cognitive Behavioural Therapy (CBT)
Types of interventions
CBT incorporates elements of both behavioural therapy and cognitive therapy
approaches. It facilitates the identification of irrational, anxiety-provoking thoughts,
and challenges these negative automatic thoughts and dysfunctional underlying
beliefs through collaborative ’hypothesis-testing’, using behavioural tasks of diary-
keeping and validity-testing of beliefs between sessions, and skills training within

sessions [41].

Five studies using CBT are included in this review [27-31]. CBT components of the
interventions varied between studies depending on the research question, and the
primary outcome of the studies. One study [29] hypothesised that their intervention
would reduce panic disorder in women with asthma so their intervention focused on
CBT and asthma education to reduce panic attacks and another [27] focused on
improving the self-management of asthma specific fear for their group of patients.
The other studies delivered interventions designed to reduce generalised anxiety
and/or promote asthma self-management [28, 30, 31]. The delivery of the
interventions varied with respect to duration of sessions (from 60 to 90 minutes) and

the number of sessions delivered varying from 3 to 12. The practitioner delivering the
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interventions ranged from nurses, physiotherapists and psychologists. All studies

involved face-to-face individual CBT sessions.

Study participants

All participants had a confirmed diagnosis of asthma but only two of the five studies
reported asthma severity levels [27, 30]. One study screened patients for panic
disorder [29] and another required participants to score positively for clinical anxiety
using the HADS and asthma specific fear [27]. For all studies the numbers of
participants was small with only one study reporting a power calculation, however,
the time taken to recruit participants and numbers of patients dropping out meant the

powered sample was not reached [27].

Outcome measures

Outcome measures also differed depending on the focus of the study (Table 3).
HRQL was measured by the AQLQ in three studies [28-30] and the Asthma
Symptom Control in all studies [28, 30, 31]. Anxiety was measured by different

outcome measures in each of the studies

Treatment effects

All studies reported significant improvements for participants receiving CBT
compared to control groups, but for different outcomes, limiting the pooling of data in
a meaningful way. An improved HRQL for the CBT group compared to controls was
reported in three studies [28-30] and improvement in asthma symptoms was
reported in three studies [28, 30, 31] with outcomes measured using a variety of
tools. One study reported increased adherence, knowledge, attitude towards asthma

and self-efficacy in the CBT group [30].

v) Multi-component interventions
Types of interventions
Four studies published since the Yorke et al. review [6] consisted of a complex
intervention with various components and have been grouped together under ‘multi-
component interventions’ [32, 33, 34, 36]. In addition, the study by Hockemeyer [37]
was included in this group since it had three main components.
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Insert Table 3

Study participants

Patients with a mix of asthma severity were included in the five studies; mild to
severe [36] and difficult asthma [32] - persistent symptoms despite treatment at
BTS/SIGN step 4/5 [42]. Two studies did not state asthma severity: only one
confirmed asthma diagnosis in telephone screening with the patient [37] and the
other one did not describe any method of confirmation of asthma [33].

Outcome measures

No single outcome was measured across all five studies (Table 3). The most
frequent was HRQL which was assessed in four studies; three used the AQLQ [32,
33, 35] and one the SF-12 [36]. All other outcome assessments were included in no
more than two studies, for example self-confidence [34], self-efficacy [36] and
different aspects psychological distress which was measured using a variety of
scales [33, 37].

Treatment effects

Treatment effects for multi-component interventions were mixed. Clark et al [35] and
Sun et al [33] reported significant improvements at two years for the entire patient
reported outcome measures and use of rescue medications; however, no significant
difference was reported for the main outcome of day and night-time symptoms. In
contrast, Kuijer et al [36] and Hockemeyer [37] reported no significant difference
between the intervention and control groups for any of the patient reported outcome
measures used in their studies (for example, self-efficacy, proactive coping, and

perceived stress).

Discussion

In their review of psychological interventions for adults with asthma Yorke et al [6]
concluded that “the ability to make firm conclusions as to the effectiveness of
psychological interventions was limited by poor study quality, insufficient reporting of
data and varied outcome measures”. Since that review, a further ten studies have
been reported to determine the effectiveness of psychological and, more broadly,
non-pharmacological interventions for the management of adult asthma. We
broadened the definition of interventions included in this review as the inclusion of

some trials by Yorke et al (6) question the notion of ‘psychological’ intervention — for
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example biofeedback does not necessarily include a psychological component and
many of these studies did not include any psychological measures as outcomes.
Additional studies included in this review were four multicomponent interventions,
three relaxation techniques, two CBT, one mindfulness, and one biofeedback. Study
guality was evidently improved for some but not all of these recent studies. Between
group analyses were reported for each study, however, the reporting of asthma
severity and psychological comorbidity, in studies evaluating a psychologically-based
intervention, remains poor and a variety of outcome measures were applied which

continues to limit the ability to pool data for meta-analysis.

We found a range of non-pharmacological interventions and categorised these into
five groups: relaxation techniques, mindfulness, biofeedback techniques, CBT and
multicomponent. These categories are not mutually exclusive, rather we categorised
the interventions in such a way that best represented the underpinning theory and
potential application of the intervention into practice. Relaxation therapies were
reported most often (n = 9), although a range of relaxation techniques were applied
including PMR, guided imagery and hypnosis. Overall, relaxation techniques tended
to have a positive impact on lung function, HRQOL and a range of psychological
outcomes. Given the variety of approaches used it is difficult to discern if one style
of relaxation therapy has an advantage over another. Nonetheless, relaxation
therapy is a promising intervention that could be easily incorporated into individual
care plans for people with mild to moderate asthma. Only one study was included in
this review that used a mindfulness based approach and positive, lasting and
clinically significant improvements in asthma-related quality of life and stress were
found in patients with persistent asthma symptoms. This has important implications
for clinical practice since those with moderate to severe asthma are at a higher risk
of experiencing poorer health outcomes [5]. Future research should focus on
evaluating the benefits of relaxation and mindfulness based interventions for this at
risk population.

Cognitive behavioural therapy has a strong evidence base for the management of
mental health disorders [41]. In this review, five studies evaluated CBT and all
consisted of individual face-to-face therapy sessions. The benefit of CBT was difficult
to discern due to the variety of outcome measures and different study follow-up
times used. Outcomes that did demonstrate a positive effect in more than one study
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included HRQOL [28-30] and mood scores (measured using the HADS) [27, 28],
although recruitment and study attrition presented limitations. Therefore, whilst it is
reasonable to assert that CBT has a positive effect on asthma-related quality and
psychological outcomes, future research should include evaluation of different
modes of delivery such as telephone and online which may improve initial up-take

and course completion.

Multicomponent interventions were not included as a separate category of
intervention in the Yorke et al. review [6]. It became evident during the study
selection phase for the current review that recent studies have applied complex
interventions that were informed by more than one theoretical basis. That resulted in
the testing of a ‘package’ of interventions. Interventions included components such
as counselling, relaxation, education, breathing exercises, problem solving, CBT and
written emotional disclosure. As such, it is not possible to identify the key ingredient
for this sub-category. The benefit of multicomponent interventions was difficult to
conclude due to the variety of interventions, outcome measures, as well as data
collection methods and follow-up time-points across the studies. Outcomes that
showed a significantly positive effect in two or more studies included use of ‘as
needed’ medications [32, 35] and HRQL [33, 35]. The developmental processes
involved in designing these complex interventions as per MRC Framework [43] were
not apparent in any of the included papers. This limited the ability to scrutinise the
underpinning theory and development of such interventions which may also
represent significant economic costs (no economic evaluation data were available).
At this time the evidence base does not support the implementation of

multicomponent interventions for the management of asthma.

In common with other non-pharmacological interventions for asthma the studies of
biofeedback could be improved by samples size calculations to ensure they are large
enough to demonstrate effects. A special problem for biofeedback studies is that
there was often a change in a measured physiological variable, but whether a
change in this particular variable is clinically significant is a different issue. In all the
studies researchers gave the subjects biofeedback on an experimental parameter
(i.,e. pCO2, RSV, muscle tension, HRV). Unsurprisingly, when given feedback into

these parameters, the experiments did not show any convincing improvements in
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peak expiratory flow or medication use. Therefore, the clinical application and

benefit of biofeedback is questionable and cannot be supported at this stage.

The British Thoracic Society Guidelines for control of asthma lists five treatment
steps [42]. These advocate pharmacological agents, based on high quality, large-
scale rigorous studies which is in contrast to the trials of non-pharmacological

interventions.

An inherent difficulty with trials of non-pharmacological interventions is the
application of a suitable control. In the current review the majority of trials used
‘usual care’ (with or without a waiting list element) as the control. Rarely was the
content of ‘usual care’ described. Despite the existence of evidence-based
international guidelines for the management of asthma in adults [8, 42, 44]
application of these to individual patients in practice varies, and is often sub-optimal
[45, 46]. This makes it difficult to discern from the papers included in our review how
trial participants were actually clinically treated during the course of the study.

Few studies reported the mechanism of confirming an asthma diagnosis, although
more recent studies appear to have used international guidelines to confirm and
categorise the severity of the asthma. When severity of asthma was described most
studies reported mild or moderate to severe levels rather than focusing on patients
with severe or difficult to control asthma. Severe asthma affects approximately 5-
10% of all patients living with the condition, yet accounts for 50% of the total costs
associated with asthma [47]. In severe asthma, psychiatric comorbidity is related to
impaired health-related quality of life, decreased motivation to self-manage, worse
adherence to treatment (estimated non-adherence 30-40%), greater healthcare
utilization, and fatal or near fatal asthma attacks [2, 5]. However, no studies included
in this review targeted patients with severe asthma or those with difficult to treat
asthma and a description of participant's psychological profile was rarely

acknowledged.

Two studies screened patients to determine co-existing panic disorder [29] and high
anxiety [27] to target patient inclusion in trials of CBT. However, only Ross et al [29]
reported a positive effect of CBT for number of panic attacks and anxiety experience
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measured with the Sheehan Patient-Rated Anxiety Scale and Anxiety Sensitivity
Index. Given the interplay between panic/anxiety and asthma episodes targeting
people with both conditions appears logical. Likewise, the prevalence of depression
is also high in people with asthma, in particular severe asthma [48]. No study
included in this review screened patients for depression or targeted patients with

depression in their inclusion criteria.

A significant limitation of the body of evidence for non-pharmacological interventions
for asthma is the variety of outcome measures used, even when studies are within
the same intervention category. This hinders the ability to pool results for meta-

analysis.

In primary care Peak Expiratory Flow Rate (PEFR) and asthma symptoms are used
to assess asthma control by both the patient and clinicians. Normograms are used to
plot expected PEFR for age, height, and sex. However the research on
psychological interventions does not consistently use the chief clinical measure of
asthma as an outcome measure (10 out of 22 studies used PEFR). Assessment of
asthma symptoms was included in 13 studies, although only 8 of these used a
validated asthma symptom questionnaire, the Asthma Control Checklist [49] and the
Asthma Control Questionnaire [50]. A further five studies developed daily diaries
limiting the ability to assess this outcome across studies in a reliable way. As a
result, these studies tend to lend themselves more to an academic readership, rather
than facilitating clinicians’ application of the findings to improve the well-being of

patients with asthma.

Conclusion

This review demonstrates that studies have been conducted of non-pharmacological
interventions for adults with asthma, however they are limited in their interpretation
by poor methodological quality, limited descriptions of the population under study
(including asthma severity and psychological comorbidity), varied interventions (even
when they belong to the same grouping) and diverse outcomes. To date, the most
promising non-pharmacological interventions for the management of asthma include

relaxation techniques that could be implemented with relatively ease. CBT is also
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promising but issues regarding uptake and course completion require further

attention.

References
1. Braman SS. The global burden of asthma. Chest 2006; 130[1 Suppl]:4S-12S.

2. Lavoie KL, Bouthillier D, Bacon SL, Lemiere C, Martin J, Hamid Q, et al.
Psychologic distress and maladaptive coping styles in patients with severe vs
moderate asthma. Chest 2010; 137[6]:1324-31.

3. Schneider A, Lowe B, Meyer FJ, Biessecker K, Joos S, Szecsenyi J. Depression
and panic disorder as predictors of health outcomes for patients with asthma in
primary care. Respir Med 2008; 102[3]:359-66.

4. Mancuso CA, Peterson MG, Gaeta TJ, Fernandez JL, Birkhahn RH, Melniker LA,
et al. A randomized controlled trial of self-management education for asthma
patients in the emergency department. Ann Emerg Med 2011; 57[6]:603-12.

5. Heaney LG, Conway E, Kelly C, Gamble J. Prevalence of psychiatric morbidity in
a difficult asthma population: relationship to asthma outcome. Respir Med 2005;
99[9]:1152-9.

6. Yorke J, Fleming SL, Shuldham C. Psychological interventions for adults with
asthma: a systematic review. Respir Med 2007;101[1]:1-14.

7. Schulz KF, Altman DG, Moher D, Group C. CONSORT 2010 statement: updated
guidelines for reporting parallel group randomised trials. PLoS medicine. 2010;
7[3]:€1000251.

8. Americcan Thoracic Society. Proceedings of the ATS workshop on refractory
asthma: current understanding, recommendations, and unanswered questions.
American Thoracic Society. Am J Resp Crit Care Med 2000; 162[6]:2341-51.

9. Powell H, Gibson PG. Options for self-management education for adults with
asthma. Cochrane database Syst Rev. 2002, issue 3.

10. Gibson PG, Powell H. Written action plans for asthma: an evidence-based review
of the key components. Thorax 2004; 59:94-99.

11. Clark HD, Wells GA, Huet C, McAlister FA, Salmi LR, Fergusson D, et al.
Assessing the quality of randomized trials: reliability of the Jadad scale. Control Clin
Trials 1999; 20[5]:448-52.

12. Payette BA. The effect of EMG biofeedback training on selected physiological

and personality variables in the adult asthma patient. Diss Abstr Int. 1977; 38[5-
B]:24109.

This article is protected by copyright. All rights reserved.



13. Wagaman MJ. Physiological and psychological effects of various hypnotic
suggestions with asthma patients. . Diss Abstr Int. 2000; 61[1-B]:185.

14. Lahmann C, Nickel M, Schuster T, Sauer N, Ronel J, Noll-Hussong M, et al.
Functional relaxation and guided imagery as complementary therapy in asthma: a
randomized controlled clinical trial. Psychother Psychosom 2009; 78[4]:233-9.

15. Lahmann C, Henningsen P, Schulz C, Schuster T, Sauer N, Noll-Hussong M, et
al. Effects of functional relaxation and guided imagery on IgE in dust-mite allergic
adult asthmatics: a randomized, controlled clinical trial. J Nerv Ment Dis 2010;
198[2]:125-30.

16. Nickel C, Lahmann C, Muehlbacher M, Pedrosa Gil F, Kaplan P, Buschmann W,
et al. Pregnant women with bronchial asthma benefit from progressive muscle
relaxation: a randomized, prospective, controlled trial. Psychother Psychosom 2006;
75[4]:237-43.

17. Holloway EA, West RJ. Integrated breathing and relaxation training [the
Papworth method] for adults with asthma in primary care: a randomised controlled
trial. Thorax 2007; 62[12]:1039-42.

18. Epstein GN, Halper JP, Barrett EA, Birdsall C, McGee M, Baron KP, et al. A pilot
study of mind-body changes in adults with asthma who practice mental imagery.
Altern Ther Health Med 2004; 10[4]:66-71.

19. Lehrer PM, Hochron SM, Mayne T, Isenberg S, Carlson V, Lasoski AM, et al.
Relaxation and music therapies for asthma among patients prestabilized on asthma
medication. J Behav Med 1994, 17[1]:1-24.

20. Deter HC, Allert G. Group therapy for asthma patients: a concept for the
psychosomatic treatment of patients in a medical clinic--a controlled study.
Psychother Psychosom 1983; 40[1-4]:95-105.13

21. Ewer TC, Stewart DE. Improvement in bronchial hyper-responsiveness in
patients with moderate asthma after treatment with a hypnotic technique: a
randomised controlled trial. BMJ 1986; 293[6555]:1129-32.

22. Henry M, de Rivera JL, Gonzalez-Martin 1J, Abreu J. Improvement of respiratory
function in chronic asthmatic patients with autogenic therapy. J Psychosom Res
1993; 37[3]:265-70.

23. Erskine J, Schonell M. Relaxation therapy in bronchial asthma. J Psychosom
Res 1979; 23[2]:131-9.

24. Meuret AE, Ritz T, Wilhelm FH, Roth WT. Targeting pCO[2] in asthma: pilot
evaluation of a capnometry-assisted breathing training. Appl Psychophysiol
Biofeedback 2007; 32[2]:99-109.

25. Lehrer PM, Vaschillo E, Vaschillo B, Lu SE, Scardella A, Siddique M, et al.
Biofeedback treatment for asthma. Chest 2004; 126[2]:352-61.

This article is protected by copyright. All rights reserved.



26. Lehrer P, Carr RE, Smetankine A, Vaschillo E, Peper E, Porges S, et al.
Respiratory sinus arrhythmia versus neck/trapezius EMG and incentive inspirometry
biofeedback for asthma: a pilot study. Appl Psychophysiol Biofeedback 1997;
22[2]:95-1009.

27. Parry GD, Cooper CL, Moore JM, Yadegarfar G, Campbell MJ, Esmonde L, et al.
Cognitive behavioural intervention for adults with anxiety complications of asthma:
prospective randomised trial. Respir Med 2012; 106[6]:802-10.

28. Grover N, D'Souza, G., Thennarasu, K., Kumaraiah, V. Randomised controlled
study of CBT in bronchial asthma. Lung India 2007;24:45-50.

29. Ross CJ, Davis TM, MacDonald GF. Cognitive-behavioral treatment combined
with asthma education for adults with asthma and coexisting panic disorder. Clin
Nurs Res 2005; 14[2]:131-57.

30. Put C, van den Bergh O, Lemaigre V, Demedts M, Verleden G. Evaluation of an
individualised asthma programme directed at behavioural change. Eur Respir J
2003; 21[1]:209-15.

31. Sommaruga M, Spanevello A, Migliori GB, Neri M, Callegari S, Majani G. The
effects of a cognitive behavioural intervention in asthmatic patients. Monaldi Arch
Chest Dis 1995; 50[5]:398-402.

32. Gamble J, Stevenson M, Heaney LG. A study of a multi-level intervention to
improve non-adherence in difficult to control asthma. Respir Med 2011; 105[9]:1308-
15.

33. Sun HW, Wang JP, Wang SZ, Wang YY, Song YP, Yang ZH, et al. Effect of
educational and psychological intervention on the quality of life of asthmatic patients.
Respir care 2010; 55[6]:725-8.

34. Clark NM, Gong ZM, Wang SJ, Lin X, Bria WF, Johnson TR. A randomized trial
of a self-regulation intervention for women with asthma. Chest 2007 Jul;132[1]:88-
97.

35. Clark NM, Gong ZM, Wang SJ, Valerio MA, Bria WF, Johnson TR. From the
female perspective: Long-term effects on quality of life of a program for women with
asthma. Gender medicine 2010; 7[2]:125-36.

36. Kuijer RG, De Ridder, D.T.D., Colland, V.T., Schreurs, K.M.G., Sprangers,
M.A.G. Effects of short self-management intervention for patients with asthma and
diabetes: Evaluating health-related quality of life using then-test methodology.
Psychology and Health 2007; 22[4]:387-411.

37. Hockemeyer J, Smyth J. Evaluating the feasibility and efficacy of a self-

administered manual-based stress management intervention for individuals with
asthma: results from a controlled study. Behav Med 2002; 27[4]:161-72.

This article is protected by copyright. All rights reserved.



38. Pbert L, Madison JM, Druker S, Olendzki N, Magner R, Reed G, et al. Effect of
mindfulness training on asthma quality of life and lung function: a randomised
controlled trial. Thorax 2012; 67[9]:769-76.

39. Yorke J, Fleming SL, Shuldham C. A systematic review of psychological
interventions for children with asthma. Pediatr Pulmonol 2007; 42[2]:114-24.

40. Bishop SR. What do we really know about mindfullness-based stress reduction?
Psychosomatic Medicine 2002; 64(1):71-83.

41. Hunot V, Churchill R, Silva de Lima M, Teixeira V. Psychological therapies for
generalised anxiety disorder. The Cochrane database of systematic reviews. 2007;
[1]:CD001848.

42. British Thoracic Society / SIGN. British Guideline on the Management of Asthma:
a National Clinical Guideline. 2012.

43. MRC. A framework for the development and evaluation of RCTs for complex
interventions to improve health 2000.

44. GINA. Global strategy for asthma management and prevention. 2008.

45. Boulet LP, Phillips, R., O'Byrne, P., Becker, A. . Evaluation of asthma control by
physicians and patients: comparison with current guidelines. Can Respir J 2002;
9[6]:417-23.

46. Roghmann MC, Sexton, M. Adherence to asthma guidelines in general practices.
J Asthma 1999; 36[4]:381-7.

47. Serra-Batlles J, Plaza V, Morejon E, Comella A, Brugues J. Costs of asthma
according to the degree of severity. Eur Respir J 1998; 12[6]:1322-6.

48. Mancuso CA, Peterson MG, Charlson ME. Effects of depressive symptoms on
health-related quality of life in asthma patients. J Intern Med 2000; 15[5]:301-10.

49. Nathan RA, Sorkness CA, Kosinski M, Schatz M, Li JT, Marcus P, et al.
Development of the asthma control test: a survey for assessing asthma control. J
Allergy Clin Immunol 2004; 113[1]:59-65.

50. Juniper EF, O'Byrne PM, Guyatt GH, Ferrie PJ, King DR. Development and

validation of a questionnaire to measure asthma control. Eur Respir J 1999;
14[4]:902-7.

This article is protected by copyright. All rights reserved.



Jadad weors | ¥ N [mean age ») smmple sian I ."”m
| female male el Dropauts ! i Secondary m-hm
<) Asthma dagnosia b} true Trestmam Control withdrawsly outoomes up
d} Paychotogical < 'mm eament
— | O} fotewup i e frormeates
Relaxation n » o
Lahmarn ot | 0} B442072] IRCTdgroups [ E1 16FR | Placeto E10 THFEV % pred [ T)oFR ["Not wpecited
o {2008) b 84% 26% 2} Yes E216GL cw E21 2) R, %peed | (compared lo
{14} 2010 ©) Speciatst b} Yes EXGFRIG EX1 conerol)
18] physician, positve | ) Not clear weo c3 2)+ FR and FRG|
wuin prick test o iy e
Jodad. 2 house dusl mae shudy nurss 9
d) Structured
chncal inferview ~ | d) 4 months
exclusion purposes
Nickes ot al :')?’aiETus_c RET2 PMRE 32 | Shame =2 1) &8P e 1) Anger e
2006 [16) 269 n) Yes reavaton C=4 A FEV, e Expression | 2] ¢
) 640 b) Yes cx 3) PEFR kIR g Imvessory
Jadad ¢ <) Not described <) Yes A)HR 4 2) SF-36
d) Structured d) 8 weeks
Cncal iInforview -
WCRIRION DU POSeS
oy :
Modaway 2)BS(E 30, CH0| |RCYZgoops | Papworn care | E7 1) 8GRO e 1) MADS e
aa West b) 4936 a} Yes Methodt C4 cs 2)Nymegen | 2) ¢
2007 (1) <) GF gatabese b} Yes EWN ) FEV, 3)
a) None €1 Not stated 4 Fve 4
Jodad: 2 ) 12 months 5) PEF 5~
Epsten ol al | ) GBIE 502114 RCT 2 groups GIE 4 Ususlcare | E=17 1)FEV, 1) Not spec ifwc
2004 |18) Cag114] n) Yos cCMm C«14 2) 2)*
b) 3230 b) Yes use Y
Jadad: 2 c) FEV, and ©) Not statec 3 AQLG 4) -
reversbie arsay ) 18 weaks 4) 808 5) -
abarucsan 5\ sTA
d) Structured
nterview -
exchusidn purposes
Leteeretnl | a)06{E1 41210 RCT 3 groups PMRET 3 | Walint [3RF] 1) Metacholne | Wit group 1) Medicabon | Within group
1984 18) E2 40e11 ) Not descrbed | Music €213 €00 E2n Challenge Yest | analyses only use anafyses anly
C: 45¢9] bj Nat descrbed 1 c8 |2) Spromatry | 2)A5C
Jadad. 2 b) 56,52 <) Not stated 3) Mealthcare
ol Pryscian - mid | o} 8 sesscns, utiisation
1o moderate. nat clear
DETORVED | ), - € - - - U ARG TP DSOS L IO G DTSR e vroresee I
Oeerand | a) 39ja3) RCY3groups | Augemic | C. 12 E1z 1)Medcatons | Wikhin group et specifed
Aliert 1883 b) 174 a} Not descrbee | frainng E23 2)FVC analyses only
[20] ¢ Traanad for bj Not descrbed | E1.9 ca4 4) GP wals
astena 196t Z years | <) Nol stated FR 5) Hospital
Jadad: 2 d) Net stated dj 2 year Ead
Ewer and ) 3%{range 16-44] | RGT 4 grougs | H Ci7(w |CS FVC Varran group 1) Rescoe | Wihi group
Stewar by 24:15 8 Netgescrbed | E1 100w | suscaptinlty 2)FEV, BN byses only madication aalyses anly
1988 (21) ©| Pryscan b} Not descrbed 1| 1c2: w0 NPEFR 2)
diagrosed - mid fo | <) Yes E2:12¢high | (high 4) Rezdunl
Jadad: 3 modarate d} & weeks - not susceptindty vaume Skep
d) Suscaptindty 10 | daar | S) Maeimum Whaezs
hyprosis exprary fow Actinty
ravte 2 S0 VC. Cough
B) Arways
Hawyetsl | a) 24[36] RCT 2 groups Auogenc Supgorove | Not NG Vithin group Not spacifed
1983 [22) by 213 o} Not stated therapy group described  2) FWC%prec anakyses only
<€) Prysclan ~ b} Not descrbed | E- 12 paycho- 3)FEV,
Jadad. 1 moderate 16 sewara | <) Nol siatad c AFEV Sepred
) Describec 38 d} 8 months 12
‘psychopatholopcy
disorders of
pHFCsOCH
faciors requing
treatment’ |
Ersking and | A} 12[30, farge 16- | ROT 2 grougs | Mantal & FMR Ei TIFEV, - Not specifad
Schanel a8] o) Not siated PMR CB c1 2) Dsly 2=
1979 (23 by Not stated b} Yes E6 Ssymptoms
ol ATS mederate | ©) Not stated
Jadad: 2 1o severe d) 13 weeks
4) Not slated
Mindfuling stress reduction n = 1
2012 130 X!
12) mE3 [52.8) RET 2 groups -
sdasa  [orooat 3} Ves T 2
3 ] NIHINFLEI: mia. | b} Yes MBESR Educatcn  |E 7 1) AQLD e 3"‘:“0" 3)-
moderate, séwnre | <) Outcama E 42 c#1 C3 2)PEF 2)- use 41—
astma Sesesament bind 4) Heslthcars 5)-
43 None d} 32 months uitisatian
5)

This article is protected by copyright. All rights reserved.




I workischool
- absenteeism
Biofesdback n =3
Meuratetal | aj12[E 43, C.34] RCT 2 groups Breathing Waitist Nane ) Enc-tdal pCO: | 1j» 1) FEV, 1] -
2007 [24) b} T5% 25% A} Not sated training to c4 2)RR 21+
€] Not described b Not descrbed | achaeve 3) PEFR 3
Jadsd: 2 d) Net one <] Not stated sustnined a4y ACQ 4
d} & weeks rcreasas in 85) PANAS 5
pCO, distress 6] «
ES )R, 7=
T) rowas 8-
change
B SF12
Leteer et el | BISM[3T] RCT 4 groups E1 HRVand | C1 piecedn | E1 6 1) HRY 1) 1) Controter | 1=
2004 [28) b) 8430 3} Net descrbes | sbdomal EEG E2 5 medication | 2-
c| Py ~mid | b} 9 C2 Watist | C1.5 2)PEFR 3.
Jadag: 2 mathod not E2 HRY c2:2 3) Asthma
4) Not gescrbsa dascnbed symploms —
< Besessony unkAown
binded scale
d} none
Letver atal | 817371 RCT 3 grougs E1 RSA Wit E2 1) Alrwary e 1) Megication | 1) —
1967 [28) by 128 o} Not staed C6 c:0 impadance, R, use 2)-
cj Pryscian, b} Not descrbed | E2. incentwa 2) RIAS S
Jadad: 1 savanty oot <) Not statea SEArtry 3) abdoming! | 4] —
described d) none E3 MG and thorace | 51+
d) Peychatrc sran 8] -
screering for Ay PEFR
exchusion crtena 5) carciaz
onk Traub-
Henng-
Mayer wave
63 End tidsd
- co;
CBTn=5%
Pafry i dl | A [E47,.C44] RCTZ groups | indwidasd UsialCare | E 22 1) ASC-Parc-tear [ 1)~ 1)EQ-50 1]-
012 [27) b)E. 80%/M0%.C | 8] Yes CBT C44 c13 2) HADS 2=
65%5% b} Yes ES) 3) ABP 3=
Jadad: 2 ) Physcian <) Not stated a) AMHCC &~
4) HADS Anwety | 4} & months 5) healthzare | 5] «
»B, ASC-F >28 use
Groveretal | aj4c RCT Zgroups | Indwidadt Self- 12900 TIASC Nct specifea
2007 [28) ) Net stated Al Not stated CHT MR 2) ABP 1)
©] ATS criecs b) Yes E noistated |t I HADS 2
Jadad. 1 ) Not stated <) Not shated C. ot sisted 4) AQLQ 3«
d} 6.8 weeks ) PEFR a)e
5.
Ross, Davis | a)48|E 38, Cat] | RCT 2 groups Indroidust Waithst E 10 1) Paric atack 1) Not specifed
5 by 48:0 a) Net stated cer €23 13 2.
MacOcnakd | c] Pryscian rot b} Not descrbed | E° 25 2) SPSARS 3
2005 [29) descrbed <] Not statad 3)A51 4)-
o) Nt stated d} 6 menths A) FQ-s90 §)-
Jadad: 2 &) 8¢ 6)-
&) Asthma e
B)+
T)PEFR
8) A0LC
Putetal aj73[E43, 048] | RCT 2 groups Indwidaal Usualcare | Notstated | 1) AQLC . Not specitiea
2003 [30) b 12:31 8} Not descrbea | CBT C 11 2)ASC IR
c) ATS —range of | b) Yes E 12 Qostracton -
Jadag: 4 seyenties ¢l Yes Dyspeces +
d) Net staled d} 6 menths. ue .
Hyparventiation | -
Anvety .
Irrston 3
3) Achererce d)+
4) KASE-AQ 8.
Sommaruza | o) d0{aBs tH| RCYZ2groups | Indmchd Usugicare (C 4 1) Asthma attacks | 1)+ Not spacited
etal 1995 bj21.18 a} Net staved cer ce (numdery 2) -
B31] ¢} ATS, sevarity net | b} Yas EN Z)ASC 3~
Jadsd. 2 duscribed <1 Not stated 3 RIO -
d) Net staled d} 3 yer 4) Hasth Locus 6)—
8) STV 8) -
6) healthoare T~
ulitsation
7) worklschool
abssmsesm
Multicomp n=§
Gamble. A 20[E 50, C 48] [RCYZgroups | SeeTabied |Usualcare | DG 2 1Y e 1) Daily ICS 1)+
Stevensen & | 0173 aj Nctdescrbed | E 9 <1 Iinhalers filed 2) Rescue oral )~
Haany ¢) BTSUSIGN step | b} Not staned SOOI 3=
2011 (Prasse | 45 <) Singhe tling 3) Totsl bets 4 -
Zoely) [32] | d) ACS #3, d} 12 months agonists 8-
persstent non- &) Hospeal 6=
Jadad: & adherence admisscns 7=
S) FEV Xprec 8) -
8yACQ
T ADLG

This article is protected by copyright. All rights reserved.




0) HADS
Sun et al Ay 3T4E 429 O RCT 2 groups So0 Tabke 3 | Usual care DO rone 1) AQLC 1. Not soscifed
2010[33) 375] A} Not staned E 225 C 146 2) Profie of 2.
b} 186:205 b} Yes Mood Stales Je
Jadad: 2 c| Not descnbed <) Yes 3) Asthma
) Oniy for d} 3 menths Knowiedoe
axchsion
Carx et al ajECE [E 48, C RCT 2 groups. GeaTable s | Ustalcare | E 113 1) Symplams | %)~ 1) absenteasm | 1)+
2007 (34)& | 4] Al Yas E 424 C 334 CB7al2 (dagrnigha Iworkisenodd)
Clane et al b) AN femals b) Yes years folow  time) 2) symplors am | 2) ¢
2010 [28) ©] Prhyscan <) Yeu - sigle up saual activity
{2yr tu} dogroses 4} 2 yeors 3 AOLS 3+
d) Nt stated 4) Salt-reguiation | 4]+
Jadad " 4 ) sar-confidancs | 5) +
8) rescus 6+
medicine
Kuier a1 2 ) T[E418.C RCT 2 grougs Sen Tabk 3 | Usual cana E 16 1) 5F12 N- Not specifad
2007 [38) a8 a) Not stated E 41 c29 <2 2) Carmvils 2)-
by 4327 b} Not descrbed Ladder -
Jadad: 2 o ATS moderate. | <) Not stated 3) Selt-eficacy
SeVRne of d} & meaths 3) Proaactive
modarate-ovkl Coping
d) Dvspositons!
optimism descrived
only
Hockemeyer | 8; 80 [20.7] RCT 3 grougs. Ses Tobke 3 | Placeto E3 NFEV %pred | 1)« 1) Percened 1=
£ Smyn b) 26:26 a} Nct stated E3 warkbook. c:3 DFEV, - Stress Scale
2002 [37) c| patient confemed | b} Nct descrbed <30
onky d) Nt stated | <) Not stated
Jadad 2 4} 1 week
E expenmental group; C: control group: RCT: randomsed controlled tnal; FEV. % forced expred nome percent pred MBSR:

Mndfulness based stress recuction. FR: funchonal relaxation. Gl guided imagery; PMR: prog! e R, spacific airway resstance: 582
systolic biood pressure; FEV1: foroed expired volume in one second; PEFR; peak oxptratuy flow rate; HR: heart rate; SF-36° Shart Form-36. GF- General
Practboner; AQLQ: Asthma Qualty of Life Questionnare. HADS Haspitel Anxiaty and Depression Scale RIAS Relaxation Inventory of Asthma Symptoms:
BOI Beck Depression invantary. FVC forced expred volume; VO vaal capachty; pCOy mawmal pactiad pressure of carbon dowde; RR: respiratory rate; ACQH
Asthma Corwrol Questionnare. PANAS: Positive effect and nagatnve efact schadula: R. Insernupted resistanca, HRY: heart rate variabilty, EEG:
electroancaphalography : Z,, respiratory Input Impedance; RSA respiratory sinus antythnva; CBT: cognitive bahavoural therapy, ASC: Asthma symptom
control, EQ-50: EurcQuol five-dimansion. ABP: asthma bother profia; AMHCC: Asthma Multdimensional Health Locus of Control; KASE-AQ: Knowledge.
Arituda and Sell-afficacy Asthma Quastionnaire; STAI State Trait Anxiaty Indax; RIO: Respratory Iiness Opnkn. BTS: British Thoracic Society, SIGN:
Scoftish intercollegate Guidelines Network ICS: inhaled coricostercids

Table 2: Types of relaxation therapies

Progressive | Autogenic/ : :
Study muscle self- Functional | Guided Bream‘;:g "I:Aussc
relaxation hypnosis imagery | relaxation erapy
Lahmann et al Yes—one | Yes—one
[14]. [15] group group
Holloway and
West [17] Yes
Nickel et al. [16] Yes
Epstein et al. [18] Yes
Yes - one Yes —one
Leh l. {19
ehrer et al. {19] group group
Deter and Allert Yes—one | Yes—one
[20] group group
Ewer and Stewart
21] Yes
Henry et al. [22] Yes
Erskine and
Schonell [23] Yes

This article is protected by copyright. All rights reserved.
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