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ABSTRACT 
 
Background: Morbidity and mortality associated with severe asthma might be reduced by 
interventions that address psychosocial factors contributing to adverse outcomes.  
 
Objective: To assess the effectiveness of a six-month home-based psycho-educational 
intervention delivered by a Respiratory Nurse Specialist for adults at risk of adverse asthma 
outcomes. 
 
Design: Pragmatic randomised controlled trial. 
 
Setting: Patients were visited in their homes for assessment and, where appropriate, intervention. 
 
Participants: 92 adults registered with hospital or primary care asthma clinics. All had previous 
hospital admissions and/or were on British Thoracic Society Step 4-5 treatment AND had failed 
to attend clinic appointments or were considered to have poor adherence to other aspects of their 
agreed management.  
 
Main outcomes: Symptom control, asthma-specific quality of life and generic health status. 
 
Results: At the six-month primary timepoint there were no significant differences between usual 
care and intervention groups in mean symptom control, physical functioning or mental health 
scores (differences (95% CIs) = -0.35 (-1.83 to 1.13), 3.10 (-11.42 to 17.63), 0.42 (-10.22 to 
11.07) respectively). Small effects on asthma-specific quality of life up to 12 months (e.g. 
adjusted difference at 12 months = 0.13 (0.02 to 0.25)) and short-term effects on generic health 
status, which mirrored improvements in aspects of self-care observed at the end of the intensive 
phase of the intervention, were apparent only from fully adjusted analyses. 
 
Conclusions: A home-based intervention provided by a nurse receiving psychological 
supervision may have effects on quality of life but was overall of limited long-term benefit to 
adults at risk of adverse asthma outcomes. 
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INTRODUCTION 
 
Despite effective drug therapies and management guidelines[1], a significant minority of asthma 
patients suffers from severe or poorly controlled disease. In 10% of patients, symptoms remain 
inadequately controlled even with good clinical management[2]. Of the 20% on the three highest 
treatment steps[3], 40% experience daily symptoms and significantly reduced quality of life[2]. 
The burden of severe or poorly controlled asthma is most evident, however, through its adverse 
consequences. Asthma deaths represent a major cause of preventable mortality, with around 
1,500 per year in the UK[2]. Hospital admissions for asthma have stabilised since the early 
1990s, but there were still nearly 74,000 in 1999[2]. Small numbers of those admitted require 
intensive care, indicative of near-fatal asthma[4].  
 
Most patients suffering fatal and near-fatal attacks or experiencing admissions have severe 
disease, indicated by use of three or more classes of asthma drugs[5], and/or previous 
admissions[5][6][7]. The role of psychosocial factors in contributing to these adverse outcomes 
has also become increasingly apparent. Case series studies consistently identify significant 
psychological or social problems in over 70% of patients suffering fatal or near-fatal attacks[4] 
[6][7][8][9][10]. In case-control studies, deficiencies in self-management and non-attendance at 
appointments are key risk factors for near-fatal[11] and fatal asthma[12] respectively. In a study 
of admitted patients, management errors leading to hospitalisation mainly reflected poor self-
care, which was predicted by social, economic and psychological characteristics[13]. Poor 
adherence to medical or self-care recommendations thus appears to be a key mechanism through 
which psychosocial factors influence asthma outcomes[7] [14]. Increasing research also 
highlights plausible neuro-immunological pathways by which psychological states directly affect 
pathophysiological mechanisms implicated in allergic and non-allergic asthma[15].  
 
With increasing emphasis on patient self-management of asthma[1], programmes designed to 
promote adherence and enhance self-care skills have proliferated[16]. A Cochrane review of 36 
trials concluded that self-management education is effective in improving health outcomes in 
general adult asthma populations[16]. However, there is limited high quality evidence on other 
types of interventions addressing psychosocial issues resulting from, or impacting on, 
asthma[17]. Furthermore, findings from most existing studies are unlikely to be generalisable to 
patients at risk of adverse outcomes, in whom a complex inter-play of clinical and psychosocial 
factors frequently complicate management and who are thus often excluded from, or fail to 
attend, standard programmes[18]. 
 
It is unclear whether psycho-educational interventions are likely to be more effective, given 
greater capacity to benefit[19], or less effective, given potential psychosocial barriers to 
education and behaviour change[12][13] [20][21], in at-risk groups. Our recent systematic review 
of psycho-educational interventions for severe and difficult asthma provided some evidence of 
effects on hospital admissions[22]. However, particularly in adults, there was limited evidence of 
impacts on other outcomes and the majority of research and greatest effects were confined to 
patients with severe disease but who lacked other characteristics likely to put them at risk.  
 
In response to the need for interventions targeting adults at risk of adverse asthma outcomes, we 
have run clinics staffed by a chest physician and psychiatrist since 1987[23]. However, patients 
sometimes choose not to attend these and this study represents an evaluation of a previously 
piloted outreach approach[24] that evolved from the joint consultations. We aimed to determine, 
through a randomised controlled trial, the effectiveness, in terms of symptom control and quality 
of life, of a psycho-educational programme delivered by a specialist respiratory nurse, compared 
to routine care. 
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METHODS 
 
Participants 
 
Patients were identified between December 1999 and December 2001 from adult asthma clinics at 
five hospitals in Norfolk and Suffolk and 10 general practices in Norfolk, UK (Figure 1). All had a 
confirmed diagnosis, and severe asthma indicated by one or more previous hospital admissions for 
asthma and/or current prescription of British Thoracic Society (BTS) step four or five treatment[3]. 
These indicators have been used elsewhere[1] [5][6][7]. In addition, patients had failed to attend 
routine appointments on two or more occasions in close succession and/or were judged by the 
clinician most closely involved in their care to be poorly adherent with their recommended 
management in other ways previously highlighted as important in identifying patients potentially at 
risk of adverse events[1] [6][7]. The latter judgement was made on the basis of evidence (e.g. a 
record in notes, blood tests) of patients not taking medication, and/or, where considered central to 
effective management, not monitoring their asthma as agreed.  
 
A parallel study to validate our selection criteria confirmed that the combined indicators of 
severity and clinician-identified poor adherence identified a group with clinical and psychosocial 
characteristics likely to put them at-risk of adverse events [25]. 
 
Local research ethics committees approved the study. Identified patients were sent a letter of 
invitation to participate with a detailed information sheet about the aims, content and 
requirements of the study written according to UK research guidelines 
(http://www.corec.org.uk/applicants/help/docs/Guidance_on_Patient_Information_Sheets_and_C
onsent_Forms.doc). Non-respondents were sent a further letter and, as appropriate, followed up 
directly during any hospital or clinic attendances or via their general practitioner if they failed to 
attend. Patients gave written consent to participate.  
 
Design 
 
The study was a pragmatic randomised controlled trial (i.e. to assess effectiveness as it would be 
as part of normal care) of a home-based programme delivered by a Respiratory Nurse Specialist 
(intervention) compared to usual care (control). It was open (i.e. unblinded) since additional 
liaison with health professionals involved in the care of study patients often formed part of the 
intervention. Consenting patients were randomised by a university-based researcher uninvolved 
in patient care (JS) using open, computer-generated block randomisation lists stratified by 
recruitment source (five hospitals, general practice).  
 
Intervention 
 
Control patients continued with routine asthma care provided by primary and secondary health 
services according to local arrangements. This generally comprised scheduled reviews at hospital 
and/or general practice-based asthma clinics every three to six months, and use of emergency and 
inpatient services as needed. At one hospital (James Paget) Respiratory Nurse Specialists undertook 
occasional home visits to small numbers of patients. 
 
In addition to usual care, intervention patients received a 6-month psycho-educational programme of 
home visits and telephone calls from a supervised Respiratory Nurse Specialist (SM). Further details 
are provided in Box 1. 
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Box 1 Details of home-based, nurse-led psycho-educational intervention 
 
Aims and rationale 
 
The intervention ultimately aimed to improve patients’ control of asthma symptoms and quality 
of life. It attempted to do so by: 
 1. establishing/increasing adherence to an agreed self management plan (including optimal use 

of medications, health services and peak flow/symptom monitoring); 
 2. establishing/reinforcing adaptive strategies for coping with asthma and related problems, and 

supporting positive health-related behaviours.  
It was envisaged that this would be achieved by providing education, skills training and support, 
exploring cognitions and intervening at a practical level with individual psychological, social, 
economic or medical problems which might compromise the above. The nature and delivery of 
the programme was informed by existing literature on asthma intervention approaches which 
have drawn on a range of psychological theories underpinning health-related behaviour change 
and coping[16,17,22]. 
 
Personnel 
 
Provider: The intervention was delivered by a single Respiratory Nurse Specialist (SM) with 20+ 
years experience of respiratory medicine in primary and secondary care settings. The nurse had 
completed the UK National Respiratory Training Centre (NRTC) diploma in asthma care in 1995 
and further relevant professional development courses in nursing practice, respiratory medicine, 
research and psychological aspects of disease management (e.g. NRTC course on “Psychology of 
asthma compliance”). 
 
Supervision: Clinical and psychological supervision was provided to assist in identifying, and 
advise on, strategies to address problems compromising effective asthma management. The 
supervisors were a) a general practitioner who undertakes regular liaison psychiatry sessions[23] 
in the respiratory department of a local acute hospital trust (MN), and (b) a health psychologist 
(MK) trained in counselling and with research and treatment experience in managing chronic 
diseases using a cognitive-behavioural approach. One or both of the supervisors met with the 
nurse approximately monthly and provided additional telephone support as needed. 
 
Format: 
 
Setting: Patients were seen in their homes or at other sites as nominated given individual 
circumstances at the time (e.g. small numbers were visited on one or more occasion at their 
workplace, at a friend’s or family member’s home, at a drop-in centre or in hospital). 
 
Schedule & duration: Four fortnightly visits for two months were supplemented, where possible, 
by brief fortnightly telephone calls between visits and monthly telephone calls for four months 
thereafter. After an initial visit of approximately 90 minutes (range = 60 - 120 minutes), visits 
lasted about one hour (range = 20 - 150 minutes). Patients were also able to contact the nurse 
directly as needed. The duration of the intervention was 6 months in total and approximated to an 
average of 5.5 hours of direct contact for those completing it.  
 
Content: 
 
General: The intervention provided asthma education (e.g. physiology, medications, triggers), 
training in self-management skills (e.g. inhaler technique, use of peak flow meter, attack 
management, trigger control, better breathing), advice on coping with asthma and associated 
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difficulties and support in identifying, prioritising and addressing other factors compromising 
effective management. It included involvement of family members, liaison with health and social 
care professionals or referral to specialist medical, psychiatric or social services where indicated. 
 
Visit 1 “Understanding asthma”: Exploration of patients’ medical history, self-care and other 
health-related behaviours, cognitions (e.g. knowledge, beliefs, attitudes), emotional status, social 
circumstances and life goals to aid in identifying and prioritising factors that might be addressed 
to improve management of asthma and to reinforce the need for good asthma control. Patients 
usually agreed to monitor peak flow or symptoms to support development of an individualised 
self-management plan if they did not already have one, and began to set initial short-term goals. 
 
Visit 2 “Taking steps to improve asthma”: Recap on and reinforcement of previous issues 
discussed, development of an individualised symptom or peak-flow based self-management plan, 
discussion of relationships and communication with health professionals, identification and 
prioritisation of agreed goals, and provision of information, education, skills training and 
additional support (e.g. involvement of others, referral to other services) to address barriers to 
implementing goals. 
 
Visit 3 “Gaining control of asthma”: Recap on and reinforcement of previous issues, review of 
progress with goals, identification of any problems with these and provision of further 
information, education, skills training and support as necessary to encourage patients to continue 
with agreed goals.  
 
Visit 4 “Looking to a future with well-controlled asthma”: Recap on, and reinforcement of, 
previous issues, discussion of long term use of a self-management plan, exploration of possible 
future barriers to implementation of goals, reinforcing confidence in maintaining any changes 
made, agreeing next steps, and ensuring next appointment scheduled with local asthma clinic. 
 
Phone calls: These served a reinforcing and supportive role throughout. 
 
Delivery 
 
Delivery methods: A collaborative problem-solving approach was used whereby the patient and 
nurse set agreed goals and jointly developed strategies to achieve them (with advice from the 
supervisors). Verbal interactions were supplemented with a patient workbook, including optional 
“homework” linked to the content of the visits, and additional published written information and 
instruction on asthma and individually-relevant topics such as medications, triggers, smoking, 
better breathing, relaxation techniques and exercise.  
 
Standardisation: A manual (available on request) was used to standardise delivery and general 
content of the intervention and to document issues arising from individual discussions, agreed 
goals and difficulties and points for action or discussion at supervisory meetings. Within a 
general framework including core content on asthma, medications and self-management, the 
manual allowed the intervention to be individualised to specific needs. A sub-sample of visits 
were tape-recorded to investigate fidelity of the intervention. 
 
 
Outcomes and process variables 
 
Data on all outcomes and process variables were collected from patients post-randomisation 
(baseline), and at approximately two (after completion of intervention home visits), six (after 
completion of intervention follow up calls) and 12 months from baseline. Assessment visits were 
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conducted by the study researcher (JS) in patients’ homes between December 1999 and January 
2003. Patients completed a face-to-face structured interview, to assess use of health care services 
and performance of self-care (e.g. asthma monitoring, trigger avoidance) and other health-related 
behaviours (e.g. smoking, exercise, weight control), and a series of self-administered 
questionnaires. For practical reasons related to study co-ordination, the fact that most outcomes 
were self-reported and that close contact of the researcher with patients was likely to result in 
awareness of group allocation, no attempts were made to blind assessment. 
 
The primary outcome was asthma symptom control assessed via recommended asthma morbidity 
questions[26]. These involved patients rating the frequency of their night-time symptoms, day-
time symptoms and interference of symptoms with usual activities in the last month on zero (no 
occurrence of symptoms/interference) to three (symptoms/interference most days) scales that 
were totaled to produce an overall score. Secondary outcomes were asthma-specific quality of life 
assessed using the Living with Asthma Questionnaire[27] and generic health status assessed 
using the Short-Form 36 (SF36)[28]. 
 
Questionnaires were also administered to document standard baseline socio-demographic/socio-
economic details and to assess process variables. Psychological morbidity was measured using 
the Hospital Anxiety & Depression Scale (HADS)[29], and the General Health Questionnaire-12 
(GHQ12)[30], which produce anxiety and depression, and psychiatric morbidity scores 
respectively and have cut-offs for clinical caseness. Validated questionnaires to assess patient’s 
perceptions of control over asthma[31] and medication adherence[32] provided further insight 
into self-management activities. Further data were also collected for an economic evaluation yet 
to be reported. 
 
Statistical analyses 
 
Data were entered into SPSS for Windows and screened. Small numbers of individual missing 
questionnaire items were replaced with sample medians to allow calculation of total scores for 
each scale. The six-month follow up served as the primary timepoint for analyses of primary and 
secondary outcomes. Between-group differences were analysed using analyses of variance 
models. These incorporated referral source as a random factor to take account of the stratified 
nature of the data, and were conducted with and without adjustment for major differences 
between groups at baseline. Analyses were undertaken including all patients with complete 
follow up and additionally using a modified intention-to-treat approach by including data from 
the last assessed time point for all patients who had at least some follow up. Descriptive statistics 
only (means with standard deviations (SD) or medians with inter-quartile ranges (IQR)) are 
presented for process variables to avoid multiple hypothesis testing. 
 
A sample size of 45 patients per group provided 80% power to detect an average difference of 1.5 
in the symptom control scores (based on an average standard deviation of 2.54[25]) and 0.22 in 
the asthma-specific quality of life scores (based on an average standard deviation of 0.37[25]). 
Although minimal clinically important differences for these scales have not yet been determined, 
a reduction of one in the symptom control score equates to a shift in patients experiencing 
symptoms in one of the three domains assessed (night-time, day-time or interference with 
activities) from ‘most days’ to ‘once or twice a week’, from ‘once or twice a week’ to ‘once or 
twice a month’, or from ‘once or twice a month’ to ‘never’. A difference of 0.22 in the asthma-
specific quality of life score equates to a moderate effect size, comparable to that seen as a result 
of pharamacological treatment[33]. The differences the study was powered to detect were of half 
the magnitude of those observed in comparing the trial patients to a group with severe asthma that 
was well-managed and controlled[25], but were still deemed likely to be clinically meaningful.  
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RESULTS 
 
Patient flow (Figure 1) 
 
One hundred and eighty patients were referred to the study of whom 92 (51%) consented to 
participate and were randomised to control (N=45) and intervention (N=47) groups. All participants 
provided baseline data. Eight (9%) failed to provide any follow up data and were not included in 
intention-to-treat analyses. There were no clear differences between these and patients completing 
the study. 
 
Figure 1: Patient recruitment, participation and follow up 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*NNUH = Norfolk & Norwich University Hospital; JPH = James Paget Hospital; QEH = Queen 
Elizabeth Hospital; WSH = West Suffolk Hospital; IH = Ipswich Hospital; GPs = General 
Practitioners (x10) 

2 month assessment  
N=42 

Referred N=180 
(96 NNUH, 24 JPH, 5 QEH, 16 WSH, 15 IH, 24 GPs)* 

Consented N=92 
(47 NNUH, 13 JPH, 4 QEH, 12 WSH, 10 IH, 6 GPs) * 

Baseline assessment  
N=47 

Randomisation 

Intervention N=47 Control N=45 

Baseline assessment  
N=45 

2 month assessment 
N=42 

Home visits completed 
N=43 

Phone calls completed 
N=42 

2 withdrew (1 work pressures, 1 
illness in family), 1 died 

6 month assessment 
N=41 

6 month assessment  
N=39 

2 contact failed prior to 
intervention, 1 contact failed 

during intervention, 1 withdrew 

1 contact failed (vagrant) 

12 month 
assessment  N=38 

12 month 
assessment  N=41 

3 unable to complete 
(all difficult personal 

circumstances at time) 

1 unable to complete 
(severe depression) 

3 unable to complete 
(1 terminal illness, 1 work 
pressures, 1 moved away) 

1 contact failed 

Intention-to-treat 
analysis  N=42 

Intention-to-treat 
analysis  N=42 
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Sample characteristics in light of selection criteria 
 
Over half of participants (48) met study criteria for severe asthma on the basis of both having had 
previous hospital admissions for asthma AND being prescribed BTS step 4-5 treatment. Thirty 
(33%) met criteria on the basis of previous admissions alone and 14 (15%) on the basis of their 
treatment alone. Two-thirds of participants (61) met additional selection criteria as a result of having 
repeatedly failed to attend routine appointments. A quarter (23) were identified as poorly compliant 
on the basis of evidence suggesting they failed to adhere to medications alone. Only seven (8%), in 
whom objective monitoring was deemed central to effective management, were identified as 
poorly compliant as a result of failing to monitor asthma alone. Nearly 40% (34) met two or more 
of the non-attendance/poor adherence criteria. 
 
Representativeness of sample 
 
Compared to consenting patients, a higher proportion of non-participants (86%) met study selection 
criteria on the basis of failing to attend appointments but they were similar with respect to other 
criteria. There was a higher proportion of females in the recruited sample (73%) compared to 
patients not participating (41%) (p<0.001). Data available from 72 of the 88 non-participants 
suggested no differences in age (means (SDs) = 36.46 (10.72) and 34.31 (10.62) respectively, 
p=0.20).  
 
Baseline characteristics (Table 1) 
 
There were higher proportions of males, patients who had left full time education at age 16 years 
or less and patients who had been admitted to hospital or attended the accident and emergency 
department for asthma in the last six months in the intervention compared to the control group. 
These differences were adjusted for in analyses as planned. No other major differences in 
baseline socio-demographic, socio-economic or clinical characteristics were apparent.  
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Table 1 Baseline characteristics of control and intervention group patients (numbers (%) 
unless stated) 
 

 
Socio-demographic/economic characteristics 

Control 
N=45 

Intervention 
N=47 

Total 
N=92 

 Female gender 38 (84) 29 (62) 67 (73) 
 Mean (SD) age 34.69 (10.19) 38.15 (11.05) 36.46 (10.72) 
 White ethnic background 45 (100) 45 (96) 90 (98) 
 Living in adverse family circumstances 

(currently divorced/separated/single parent) 
13 (29) 15 (32) 28 (30) 

 Left full-time education aged 16 years or less 28 (64) 40 (85) 68 (75) 
 Currently employed outside the home 17 (38) 20 (43) 37 (40) 
 Net family income < £300 per week 28 (64) 34 (72) 62 (68) 
 Household in receipt of welfare benefits 

(including child benefit) 
40 (89) 39 (83) 79 (86) 

 Living in public housing  16 (36) 19 (40) 35 (38) 
Clinical characteristics 
 Mean (SD) years with asthma 20.51 (11.97) 23.04 (10.60) 21.80 (11.31) 
 Admission or accident and emergency 

attendance for asthma in prior 6 months 
17 (38) 29 (62) 46 (50) 

 Median (IQR) daily microgrammes of inhaled β-
agonist 

1250 (4975) 1100 (5600) 1250 (5150) 

Median (IQR) daily microgrammes 
(beclomethasone equivalent) of inhaled steroids 

2000 (2000) 2000 (3000) 2000 (2475) 

Currently taking oral steroids 24 (53) 26 (55) 50 (54) 
 Taking other (non-asthma) medications 38 (84) 34 (72) 72 (78) 

Reaching HADS score for moderate-severe 
anxiety (11+)[27] 

16 (36) 17 (36) 33 (36) 

Reaching HADS score for moderate-severe 
depression (11+)[27] 

5 (11) 8 (17) 13 (14) 

Reaching GHQ12 score for possible psychiatric 
caseness (6+)[28] 

13 (29) 17 (36) 30 (33) 
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Primary and secondary health outcomes 
 
At six months (mean (SD) follow up = 201 (17) days) planned analyses provided no evidence of 
differences between groups with respect to asthma symptom, asthma-specific quality of life or 
SF36 physical functioning and mental health sub-scale scores (Table 2). Adjustment for major 
baseline differences between groups (Table 2) and removal of data from four patients missing the 
six-month follow up did not alter the results. Furthermore, similar analyses suggested there were 
no statistically significant differences in health outcomes between the groups at two (mean (SD) 
follow up = 76 (13) days) or 12 months (mean (SD) follow up = 382 (15) days) (adjusted 
analyses are shown in Table 3). 
 
Planned analyses were supplemented with analyses which additionally adjusted for baseline 
outcomes scores. These did not alter findings with respect to asthma symptoms but provided 
evidence of effects on asthma-specific quality of life and SF36 sub-scales at two months. Only 
effects on asthma-specific quality of life remained consistently significant up to 12 months (Table 
4).  
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Table 2 Mean (standard deviation (SD)) scores and results of planned intention-to-treat analyses comparing health outcomes in control and 
intervention groups at six-month primary study endpoint 
 
 Baseline  6 months 
 
 
Primary outcome 

Control 
(N=47) 

Interv. 
(N=45) 

 Control 
(N=42) 

Interv. 
(N=42) 

Unadjusted 
difference* 
(95% CI) 

p 
value* 

Adjusted 
difference† 
(95% CI) 

p 
value† 

Asthma symptom control score[26] 
 (range 0-9, lower = better)  

5.11 
(3.00) 

6.06 
(3.11) 

 4.00 
(2.91) 

4.21 
(3.50) 

-0.20 
(-1.54 to 1.14) 

 
0.77 

-0.35 
(-1.83 to 1.13) 

 
0.64 

Secondary outcomes          
Asthma quality of life score[27] 
 (range 0-2, lower = better)  

1.14 
(0.40) 

1.20 
(0.41) 

 1.04 
(0.40) 

1.02 
(0.45) 

0.03 
(-0.15 to 0.21) 

 
0.74 

0.05 
(-0.16 to 0.25) 

 
0.65 

SF36 physical function score[28] 
 (range 0-100, higher = better)  

55.33 
(26.83) 

50.85 
(31.46) 

 55.36 
(29.56) 

52.98 
(31.59) 

1.97 
(-11.38 to 15.33) 

 
0.77 

3.10 
(-11.42 to 17.63) 

 
0.67 

SF36 mental health score[28] 
 (range 0-100, higher = better)  

62.49 
(22.14) 

58.81 
(23.01) 

 66.19 
(20.82) 

66.19 
(22.30) 

-0.40 
(-9.98 to 9.18) 

 
0.93 

0.42 
(-10.22 to 11.07) 

 
0.94 

*Recruitment source only included as a random factor in the ANOVA model 
†Adjusted for baseline differences in gender, age at leaving full time education and recent accident & emergency attendance or admission
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Table 3 Mean (standard deviation (SD)) scores and results of planned intention-to-treat analyses comparing health outcomes in control and 
intervention groups at two and 12 months 
 
 2 months  12 months 

 
 
Primary outcome 

Control 
(N=42) 

Interv. 
(N=42) 

Adjusted 
difference* 
(95% CI) 

p 
value* 

 Control 
(N=42) 

Interv. 
(N=42) 

Adjusted 
difference* 
(95% CI) 

p 
value* 

Asthma symptom control score[26] 
 (range 0-9, lower = better) 

5.00 
(3.08) 

4.29 
(3.26) 

0.52 
(-0.93 to 1.97) 

 
0.48 

 4.48 
(3.00) 

4.36 
(3.50) 

0.30 
(-1.18 to 1.78) 

 
0.69 

Secondary outcomes          
Asthma quality of life score[27] 
 (range 0-2, lower = better)  

1.08 
(0.41) 

1.04 
(0.43) 

0.06 
(-0.14 to 0.26) 

 
0.56 

 1.02 
(0.44) 

1.01 
(0.45) 

0.05 
(-0.16 to 0.26) 

 
0.66 

SF36 physical function score[28] 
 (range 0-100, higher = better)  

51.67 
(28.08) 

55.71 
(33.21) 

-2.07 
(-16.53 to 12.38) 

 
0.78 

 58.45 
(30.01) 

55.83 
(33.98) 

1.79 
(-13.24 to 17.11) 

 
0.80 

SF36 mental health score[28] 
 (range 0-100, higher = better)  

62.57 
(21.16) 

64.86 
(22.60) 

-2.77 
(-13.35 to 7.81) 

 
0.60 

 63.81 
(23.90) 

66.38 
(24.36) 

-3.38 
(-14.88 to 8.13) 

 
0.56 

*Adjusted for baseline differences in gender, age at leaving full-time education and recent accident & emergency attendance or admission 
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Table 4 Mean (standard deviation (SD)) scores and results of additional intention-to-treat analyses adjusted for baseline outcomes scores to 
compare health outcomes in control and intervention groups at two, six and 12 months 
 

 Baseline  2 months   6 months  12 months 
 
 
Primary outcome 

Cont. 
(N=47) 

Interv. 
(N=45) 

 Cont. 
(N=42) 

Interv. 
(N=42) 

Fully adjusted 
difference* 
(95% CI) 

p*  Cont. 
(N=42) 

Interv. 
(N=42) 

Fully adjusted 
difference* 
(95% CI) 

p*  Cont. 
(N=42) 

Interv. 
(N=42) 

Fully adjusted 
difference* 
(95% CI) 

p* 

Asthma symptom control score[26] 
 (range 0-9, lower = better)  

5.11 
(3.00) 

6.06 
(3.11) 

 5.00 
(3.08) 

4.29 
(3.26) 

1.03 
(-0.19 to 2.25) 

 
0.10 

 4.00 
(2.91) 

4.21 
(3.50) 

0.27 
(-0.87 to 1.40) 

 
0.64 

 4.48 
(3.00) 

4.36 
(3.50) 

0.87 
(-0.33 to 2.07) 

 
0.15 

Secondary outcomes                  
Asthma quality of life score[27] 
 (range 0-2, lower = better)  

1.14 
(0.40) 

1.20 
(0.41) 

 1.08 
(0.41) 

1.04 
(0.43) 

0.14 
(0.04 to 0.23) 

 
0.01 

 1.04 
(0.40) 

1.02 
(0.45) 

0.13 
(0.03 to 0.23) 

 
0.01 

 1.02 
(0.44) 

1.01 
(0.45) 

0.13 
(0.02 to 0.25) 

 
0.03 

SF36 physical function score[28] 
 (range 0-100, higher = better)  

55.33 
(26.83) 

50.85 
(31.46) 

 51.67 
(28.08) 

55.71 
(33.21) 

-7.98 
(-16.21 to 0.25) 

 
0.06 

 55.36 
(29.56) 

52.98 
(31.59) 

-2.53 
(-11.65 to 6.59) 

 
0.58 

 58.45 
(30.01) 

55.83 
(33.98) 

-4.46 
(-12.51 to 3.60) 

 
0.27 

SF36 mental health score[28] 
 (range 0-100, higher = better)  

62.49 
(22.14) 

58.81 
(23.01) 

 62.57 
(21.16) 

64.86 
(22.60) 

-7.65 
(-15.33 to 0.19) 

 
0.05 

 66.19 
(20.82) 

66.19 
(22.30) 

-4.50 
(-12.21 to 3.20) 

 
0.25 

 63.81 
(23.90) 

66.38 
(24.36) 

-8.31 
(-17.20 to 0.58) 

 
0.07 

*Adjusted for baseline outcome scores (as covariate) and differences in gender, age at leaving full-time education and recent accident & emergency attendance or admission 
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Process variables 
 
Descriptive statistics (Table 5) suggest that the intervention led to a reduction in the 
proportion of patients using their reliever inhaler more than four times per day and an increase 
in the proportion monitoring their peak flow at two months. Differences between groups in 
the proportions monitoring their peak flow were reduced but still apparent at six and 12 
months. There were no clear differences with respect to other variables at any time-points. 
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Table 5 Psychological morbidity and self-management in control and intervention groups at baseline, two, six and 12 months (numbers 
(%) unless stated) 
 
 Baseline 

 
 2 months 

 
 6 months 

 
 12 months 

 
 Control 

(N=47) 
Interv. 
(N=45) 

 Control 
(N=42) 

Interv. 
(N=42) 

 Control 
(N=42) 

Interv. 
(N=42) 

 Control 
(N=42) 

Interv. 
(N=42) 

Psychological morbidity            
Mean (SD) HADS anxiety score[29] 
(range 0-21, lower = better)  

9.13 
(4.22) 

9.49 
(4.57) 

 8.74 
(4.29) 

8.52 
(5.09) 

 8.14 
(4.50) 

8.02 
(5.32) 

 8.71 
(4.79) 

8.17 
(5.17) 

Mean (SD) HADS depression score[29] 
(range 0-21, lower = better)  

5.11 
(3.66) 

6.02 
(3.69) 

 5.05 
(3.87) 

5.43 
(3.88) 

 4.12 
(3.20) 

5.14 
(4.24) 

 4.76 
(4.18) 

4.83 
(4.38) 

Mean (SD) GHQ12 psychiatric morbidity 
score[30] (range 0-36, lower = better)  

14.20 
(6.03) 

15.36 
(6.44) 

 14.33 
(6.74) 

12.98 
(6.44) 

 11.74 
(6.52) 

13.31 
(6.74) 

 13.38 
(7.53) 

12.86 
(7.74) 

Self-management            
Using reliever inhaler > 4 times per day 
 

23 
(51) 

27 
(57) 

 17 
(41) 

9 
(21) 

 11 
(26) 

15 
(36) 

 15 
(36) 

14 
(33) 

Monitoring peak flow 
 

7 
(16) 

10 
(21) 

 6 
(14) 

29 
(69) 

 6 
(14) 

12 
(29) 

 4 
(10) 

12 
(29) 

Currently smoking 
 

17 
(38) 

19 
(40) 

 13 
(31) 

14 
(33) 

 13 
(31) 

17 
(41) 

 13 
(31) 

15 
(36) 

Identifying additional triggers N/A N/A  15 
(36) 

18 
(43) 

 10 
(24) 

9 
(21) 

 13 
(31) 

13 
(31) 

Mean (SD) perceived control of asthma 
score[31] (range 11-44, higher = better) 

37.29 
(6.36) 

36.66 
(6.89) 

 38.02 
(5.97) 

39.12 
(7.12) 

 38.54 
(5.89) 

38.81 
(6.54) 

 38.36 
(5.93) 

40.38 
(6.41) 

Mean (SD) medication compliance 
score[32] (range 0-16, higher = better)  

11.80 
(2.80) 

12.34 
(3.17) 

 11.36 
(3.40) 

13.05 
(3.31) 

 11.33 
(3.54) 

12.93 
(2.96) 

 11.40 
(3.68) 

12.86 
(3.06) 
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DISCUSSION 
 
Principal findings 
 
This study took a pragmatic approach to the identification of patients potentially at risk from 
their asthma using severity and poor adherence criteria that can be readily applied in routine 
practice. Baseline data demonstrate success in recruiting patients sharing characteristics, such 
as poor asthma control, physical and psychological co-morbidities, inadequate self-
management and social difficulties, with those experiencing adverse outcomes in previous 
studies[4][5][6][7][8][9][10][11][12][13]. Furthermore, an accompanying comparative study 
using baseline data from the trial patients[25], suggests these characteristics are not shared by 
patients with severe asthma judged to be managing their asthma well. Non-attendance at 
scheduled appointments and other forms of clinician-identified poor adherence thus appear to 
be useful in identifying patients with severe asthma who are likely to be at particularly high 
risk of experiencing adverse events[12][13] [25]. 
 
A relatively intensive, psychologically-based but pragmatic intervention, tailored to the needs 
of this at-risk group and the individuals within it, was of no clear benefit in improving control 
of asthma symptoms up to 12 months relative to usual care. Consistent impacts of the 
intervention on asthma-specific quality of life up to 12 months, coupled with short-term 
effects on dimensions of generic health status, were apparent only when analyses adjusted for 
baseline outcomes scores. Although they must therefore be interpreted with caution, the short-
term impacts on secondary health outcomes mirror improvements in some aspects of self-care 
behaviour observed at the end of the intensive phase of the intervention. 
 
We conducted a thorough evaluation and assessment of effectiveness with outcome measures 
that we[25] and others[26][27][28][29][30][31][32][33] have previously shown to be sensitive 
to important effects that the intervention may have delivered. Differences in generic health 
status dimensions at two months, and possibly mental health scores at 12 months, are of a 
magnitude previously identified as clinically important[34]. However, it is unclear whether 
the small differences in asthma-specific quality of life, although statistically significant, are 
clinically meaningful. It should be noted that none of the differences observed approached the 
magnitude of those seen in comparing the trial patients to a group with severe asthma that was 
well-managed and controlled[25]. Overall, there is thus no clear evidence that the intervention 
had clinically important impacts on health outcomes in the longer term. 
 
Strengths and weaknesses 
 
To increase generalisability of our results, we explicitly targeted patients frequently excluded, 
by design or default, from other studies of psycho-educational interventions, even in severe 
asthma (e.g. patients with co-morbidities, psychiatric problems, smokers)[22]. Despite being 
difficult to engage, we had some success in recruiting, delivering an intervention to, and 
following up a majority of these patients. However, our sample may not be entirely 
representative of the target population since non-participants were less likely to be female or 
attending routine appointments. Since they did not consent to any assessment, we do not have 
further data on eligible patients who did not participate, but they may represent a harder to 
reach at-risk sub-group to whom these results might not be generalisable.  
 
Although delivered by a single nurse who received specific supervision, our intervention was 
designed to be replicable for provision by suitably qualified nurses with specialist asthma 
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training under the guidance of clinicians with generic psychological or psychiatric expertise. 
The multi-centre design of our study also means that, due to the variable nature of the usual 
care to which the intervention was compared, our findings are likely to be generalisable to a 
range of primary and secondary health care settings.  
 
Despite randomisation, asthma morbidity, general health and psychosocial circumstances 
were generally slightly worse in the intervention compared to the control group at baseline. 
Such imbalances are common in small trials, and for this reason we had planned to adjust in 
our analyses for any major differences likely to be correlated with outcome scores (e.g. recent 
admission/emergency attendance). However, unplanned analyses suggested that findings for 
our secondary health outcomes were sensitive to additional adjustment for the minor 
disparities in these outcomes between groups at baseline. We therefore cannot discount the 
possibility that small baseline differences in psychological morbidity and perceived control of 
asthma may have also masked some small effects of the intervention on these process 
variables, although this was not formally assessed. 
 
The eventual number of patients available for analyses fell slightly short of our estimated 
sample size requirements and was inevitably relatively small given the difficulty inherent in 
recruiting the type of patients targeted (i.e. poorly compliant). This meant that confidence 
intervals around our outcome estimates were wide and do not exclude the possibility that the 
intervention had more important impacts on health outcomes, and thus that Type II errors 
have been made. The lack of apparent effects on asthma symptom control might also stem 
from the assessment tool used[26]. Although able to discriminate between our trial patients 
and a group with severe asthma that was well-managed and controlled[25], its responsiveness 
is yet to be fully evaluated. 
 
There is a possibility that a ‘placebo effect’ resulting from the assessment visits to control 
patients may have further masked differences between the groups since there are some small 
improvements in primary health outcomes in both groups over time. However, in the absence 
of longitudinal data from comparable patients who did not receive assessment visits, we 
cannot discount the fact that these changes might be explained in terms of regression to the 
mean as a result of patients at an extreme in terms of morbidity being targeted[35]. This 
phenomenon must also be borne in mind in considering reports of greater effects from similar 
interventions amongst at-risk groups in studies that have not been so rigorously designed, and 
particularly those lacking prospective control groups[22]. Our findings are largely consistent 
with controlled studies targeting similar patients but, probably because of the difficulties in 
conducting them, there remains a paucity of high quality trials in this area[22]. 
 
Implications 
 
This study has highlighted the difficulties faced by patients with severe or poorly controlled 
asthma who fail to attend appointments and in whom psychosocial problems compromise 
their ability to manage their asthma in other ways. It emphasises the need for awareness of 
these issues in the routine care of these patients and, given shortfalls identified in medical care 
as a result of implementing our intervention, that there is room for this to be improved. One 
approach might be to ensure better integration with, or delivery of, interventions in primary 
care or emergency settings, where there is increased scope for ‘opportunistic’ intervention 
with patients who fail to attend routine appointments. We are currently exploring use of a tool 
to capitalise on opportunistic contacts with at-risk asthma patients in general practice. 
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Although attempts were made to address them, the variety, complexity and intractable nature 
of problems faced by many of the patients targeted might explain why our intervention, in 
contrast to some of those in general asthma samples[16], did not demonstrate consistent, long-
term effects. However, the heterogeneity of the group and evidence for short-term impacts on 
self-care, and possibly health outcomes, may point to the value of continuing intensive 
support in selected patients. Further analyses are underway to increase understanding of the 
characteristics of this group, investigate which patients are most likely to benefit from 
interventions of this type and explore additional quantitative and qualitative data on potential 
benefits of our programme. The large cost implications of providing any intervention, and 
whether this represents a good use of health care resources, are also being explored in parallel 
economic evaluation studies. 
 
Additional research on causal pathways by which psychosocial factors, adherence and asthma 
outcomes are linked, especially in complex patient groups, may also be necessary to guide the 
design, content and delivery of future interventions. Once the research base is sufficiently 
mature there will be scope for the development and thorough evaluation of more powerful, 
ongoing interventions that make more use of psycho-educational theories and techniques to 
target better the needs of hard-to-reach groups. Exploration of the effects of timing the 
delivery of future interventions to the occurrence of adverse events also warrants 
investigation. 
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