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Abstract

Background

People with asthma from ethnic minority groups experience significant morbidity. Culturally-

specific interventions to reduce asthma morbidity are rare. We tested the hypothesis that a

culturally-specific education programme, adapted from promising theory-based interven-

tions developed in the USA, would reduce unscheduled care for South Asians with asthma

in the UK.

Methods

A cluster randomised controlled trial, set in two east London boroughs. 105 of 107 eligible

general practices were randomised to usual care or the education programme. Participants

were south Asians with asthma aged 3 years and older with recent unscheduled care. The

programme had two components: the Physician Asthma Care Education (PACE) pro-

gramme and the Chronic Disease Self Management Programme (CDSMP), targeted at cli-

nicians and patients with asthma respectively. Both were culturally adapted for south Asians

with asthma. Specialist nurses, and primary care teams from intervention practices were

trained using the PACE programme. South Asian participants attended an outpatient

appointment; those registered with intervention practices received self-management train-

ing from PACE-trained specialist nurses, a follow-up appointment with PACE-trained pri-

mary care practices, and an invitation to attend the CDSMP. Patients from control practices

received usual care. Primary outcome was unscheduled care.
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Findings

375 south Asians with asthma from 84 general practices took part, 183 registered with inter-

vention practices and 192 with control practices. Primary outcome data were available for

358/375 (95.5%) of participants. The intervention had no effect on time to first unscheduled

attendance for asthma (Adjusted Hazard Ratio AHR = 1.19 95% CI 0.92 to 1.53). Time to

first review in primary care was reduced (AHR = 2.22, (1.67 to 2.95). Asthma-related quality

of life and self-efficacy were improved at 3 months (adjusted mean difference -2.56, (-3.89

to -1.24); 0.44, (0.05 to 0.82) respectively.

Conclusions

A multi-component education programme adapted for south Asians with asthma did not

reduce unscheduled care but did improve follow-up in primary care, self-efficacy and quality

of life. More effective interventions are needed for south Asians with asthma.

Introduction

Compared with majority populations, minority ethnic groups often have poorer outcomes for

long term conditions.[1] Finding effective interventions to address these health inequalities is

an important challenge. In the UK, people of South Asian origin with asthma experience

excess morbidity, with hospitalisation rates up to three times those of majority white popula-

tions.[2–4] Causes of excess morbidity include poor access to healthcare and cultural attitudes

to, and beliefs about, illness. South Asians with asthma report difficulties registering with a

general practitioner and accessing both routine appointments and emergency care.[5] Follow

up in primary care is poor after hospitalisation, and aspects of management and education

may be suboptimal.[6, 7] Stigma and unhelpful illness beliefs also contribute: compared to

whites, south Asian parents of children with asthma are less likely to reveal that their child has

asthma, are less likely to give preventive medication, and more likely to hold the view that

medication is harmful and addictive.[8]

Most educational interventions to improve asthma care are directed at majority popula-

tions, potentially widening health inequalities. Of the few culturally specific interventions for

asthma tested in randomised trials,[9–18] only one (a negative study set in the UK) has tar-

geted south Asians.[15] Most have been set in the USA and directed at African American or

Hispanic populations, with inconsistent improvements in quality of life[12, 17, 19] and health

care use.[11, 12, 16, 18]

Culturally-specific interventions can be developed de novo, or adapted from existing inter-

ventions that are effective in majority populations. They can target providers or patients. Two

theoretically-based educational interventions that could improve asthma outcomes for south

Asians are the Professional Asthma Care Education programme (PACE)[20] and the Chronic

Disease Self Management Programme (CDSMP).[21] Both were developed and tested in the

USA. PACE is directed at clinicians and comprises a multi-faceted seminar based on self-regu-

lation theory.[20] Goals of the PACE programme are to improve the effectiveness of asthma

consultations by improving communication, promoting shared decision-making, and deliver-

ing positive messages to address unhelpful beliefs about asthma. PACE reduced emergency

care for asthma in the USA[20, 22, 23], has long term impact,[24] is recommended by the

American Asthma Association, and is being adapted for use with American ethnic minority

populations.[25]. The CDSMP is directed at patients, is based on socio-cognitive theory,[21] is
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delivered largely by lay trainers, and may have long term impact on health care use for people

with long term conditions,[21, 26] There is considerable interest in the potential impact of

PACE and the CDSMP outside the USA. PACE has been used (with less impact) in Australia,

[27] and is being evaluated for use by Australian pharmacists.[28] The CDSMP is the basis of

the UK’s Expert Patient Programme.[29, 30] Lay-led interventions are modestly effective.[31,

32] We showed that an adapted version of the CDSMP, delivered by trained local south Asian

lay leaders, improved self-efficacy in south Asians in the UK with a range of chronic illness,

including asthma.[33]

PACE and the CDSMP potentially complement each other, by targeting clinicians and

patients respectively. We hypothesised that these programmes, when culturally-adapted for

South Asians and delivered to primary and secondary care clinicians (PACE) and to south

Asians with poorly controlled asthma (CDSMP), could improve asthma outcomes and, in par-

ticular, reduce unscheduled care. We tested this in a cluster randomised trial in a socioeco-

nomically deprived, multi-ethnic area in east London. We chose a cluster design, randomising

general practices, because a major component of the intervention was delivered at general

practices.

Methods

The study was approved by the east London NHS research ethics committee (ref Q0603/14)

and is registered at ClinicalTrials.gov: NCT00214669. Fully informed written consent was

obtained from all participants.

Interventions

We adapted the Physician Asthma Care Education (PACE) programme, and the Chronic Dis-

ease Self Management Program (CDSMP) for use in south Asians with asthma (Fig 1).

Practice recruitment

We approached all general practices in the east London boroughs of Tower Hamlets and New-

ham. 105 of 107 agreed to take part.

Randomisation

We randomised practices to usual care or the education programme, stratifying practices by

borough, and using a minimisation programme that maintained allocation concealment. With

this programme there was an 80% probability that the next practice to be allocated would be to

the group that minimised the imbalance across the minimisation factors. The goal of randomi-

sation by cluster was to deliver two groups of general practices, the characteristics of which

were similar in terms of clinicians and patients. Minimisation variables were: the number of

GP partners, the practice’s hospital admission rate for asthma, the percentage of the practice

list made up of south Asians, and the numbers of south Asians registered with the practice.

Each was divided into tertiles. The design meant that clinicians and patients could not be

blinded to allocation.

Patient recruitment

Two researchers fluent in south Asian languages (RS, KI) and blinded to practice allocation

invited all south Asian adults and children (aged over 3 years) registered with study practices

and attending hospital and out of hours services with an asthma exacerbation to take part.

Adults agreeing to take part provided written informed consent; for minors, parents /
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guardians provided written informed consent on their behalf. Participants were invited to

attend a hospital outpatient appointment.

Patients from intervention practices

At this out-patient appointment, patients from intervention practices saw a PACE-trained

asthma specialist nurse. The nurse provided a consultation focusing on delivery of key mes-

sages about asthma and agreement of short and long term goals for asthma. Patients discussed,

and where capable of using one, received a written self management plan for asthma, trans-

lated into their mother tongue, if required (Asthma UK). To improve follow up in primary

care, asthma specialist nurses telephoned the patient’s general practice to make them an

appointment with their PACE-trained GP or practice nurse. Specialist nurses also invited

Fig 1. Adaptation of educational programmes

doi:10.1371/journal.pone.0158783.g001
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patients to attend a CDSMP. If they agreed, their names were passed to a co-ordinator, who

offered them a CDSMP at a convenient time and location.

Patients from control practices

At out-patient appointments, patients from control practices saw an asthma specialist nurse

who delivered a standardised structured consultation comprising instruction on inhaler use,

reinforcement of adherence, and answering of questions posed. No self management plans

were provided and no follow up appointments were scheduled.

Outcomes and assessment

Primary outcomes. Co-primary outcomes were: unscheduled care as 1) time to first

unscheduled contact with an asthma exacerbation, and 2) proportion of participants without

unscheduled care. Unscheduled care was defined as emergency admission, A&E attendance,

GP out-of-hours or walk-in centre asthma consultation, or GP consultation comprising pre-

sentation with acute asthma-related symptoms, with increase in asthma medication or antibi-

otic prescription.

Secondary outcomes. Secondary outcomes were:

1. time to first asthma review in primary care

2. asthma-specific and generic health related quality of life, using AQ20,[34] North of

England,[35] and EQ5D scales[36]

3. Prescribing assessed from patient records and interviews.

Data collection

Medical records. We visited participating practices one year after patient recruitment and

copied GP medical records. Records were anonymised and data extracted by blinded research-

ers, with validation of 10% random sample by another blinded researcher. We extracted data

for the year before, and year after, intervention.

Interviews. Two researchers, blinded to randomisation status, interviewed participants in

person at baseline and by telephone at three and 12 months after recruitment to gather data on

quality of life and asthma symptoms. Participants self-identified their ethnicity. We adapted

outcome scales into Sylheti, Urdu and Punjabi; validation was by back translation using lay

and expert panels.

Study power and analysis

Without taking account of clustering, to detect a clinically important difference of 68% to 48%

with 80% power for 5% significance requires 105 participants in each group.[37] To adjust for

clustering and for variable cluster size [38] assuming the intracluster correlation coefficient

(ICC) equals 0.05, the coefficient of variation of cluster size equals 0.65 and mean cluster size

equals 3 (50% of cluster size in the ELECTRA trial [6] which recruited similar participants but

across all ethnic groups) results in 123 participants in 41 clusters required in each group. Add-

ing 2 extra clusters per group to allow for cluster drop out, and allowing for 15% loss to follow

up of participants we require 304 individuals from 86 clusters. Given the small cluster size, we

estimated that at least 5% of practices, and probably more, would not recruit any participants.

Allowing further for some practices refusing to participate we approached all 107 practices in

the two London boroughs of Newham and Tower Hamlets.

Education for South Asians with Asthma
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The data are summarised using descriptive statistics: means and standard deviations for

continuous variables, frequencies and proportions for binary data and medians and Kaplan-

Meier curves for the time-to-event data.

The time-to-event outcomes were analysed using Cox proportional hazards models, binary

and count outcomes using generalised estimating equations (GEE), assuming an exchangeable

correlation structure, and with link functions and families appropriate to outcomes, continu-

ous outcomes using linear regression, in each case allowing for clustering of patients within

practice. On modeling each binary outcomes using a GEE, the ICC was obtained directly from

the working correlation matrix. In the case where this ICC was negative, as can arise in situa-

tions described by Eldridge, we present results from the model not adjusted for clustering.[39]

A priori, we chose to adjust for the following baseline covariates in order to improve the preci-

sion of the treatment effect estimate (continuous outcomes) and to obtain a more accurate esti-

mate of the treatment effect (binary and time-to-event outcomes): the outcome measured in

the 12 months before randomisation, asthma severity assessed by medication step (BTS step 3,

4 or 5 vs. 1 or 2), the stratification and minimisation factors (Borough, numbers of GPs, prac-

tice asthma admission rate, percent practice list south Asian, numbers of south Asians).

We did not perform any multiple imputation. All analyses were performed using all avail-

able data following intention-to-treat principles.

In planned subgroup analyses, we tested whether treatment effects differed by ethnicity and

whether child or adult. All analyses were carried out in Stata release 10.[40]

Results

Practices in the control and intervention groups were comparable for practice characteristics,

and stratification and minimisation factors (Table 1). The CONSORT flow diagram (Fig 2)

shows the flow of practices and participants through the study. Characteristics of participants

are given in Table 2.

Practices contributed a median of three participants to the study; 21 practices contributed

none. Characteristics of participants are given in Table 2. The groups were reasonably compa-

rable, for example similar proportions by gender and asthma severity, expressed as British

Thoracic Society on medication step 3, 4 or 5 (severe), although the control group had more

Bangladeshi patients than the intervention group (142 vs. 81), and the intervention group had

Table 1. Practice characteristics used in the minimisation, stratified by Borough

Newham Tower Hamlets

Number of practices Number of practices

(N = 66) (N = 39)

Minimisation variable Categories Intervention Control Intervention Control

Number of 1 20 19 6 7

GP partners 2 8 6 5 7

3+ 6 7 6 8

Asthma low (�1) 10 10 5 5

admission medium (>1 &�1.5) 16 14 5 8

rate high (>1.5) 8 8 7 9

Per cent South Asian patients registered with practice �15% 8 11 4 6

>15% to�30% 14 12 9 9

>30% 12 9 4 7

Number of � 600 21 20 10 10

South Asians >600 &�1200 11 10 4 7

registered >1200 2 2 3 5

doi:10.1371/journal.pone.0158783.t001
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more patients of Indian, Pakistani or Sri Lankan origin (98 vs. 57). The majority of patients

were recruited at an A&E attendance (56%).

Fifty percent of participants were adults. Median age in intervention group: 14.8 years; in

control group: 16.6 years. Overall median age was 15.4 years compared with a mean age of 25

years (SD = 21). Approximately 6% were smokers, around one third of adults were married

and just under a quarter were at BTS Step 3 or above. A third were first generation immigrants

Fig 2. Flow of practices and patients through the study

doi:10.1371/journal.pone.0158783.g002
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in the UK and the majority were fluent in English, though this differed between intervention

and control groups (75% vs. 61%).

Intervention

Outpatient appointments were attended by 165/183 (90%) of intervention participants where they

were reviewed by a PACE-trained asthma specialist nurse. Interpreters were used in 43 (23%) of

these consultations (only 46 intervention patients rated themselves not fluent in English). All 165

intervention patients were followed up at least once (mainly by telephone) by the nurse to rein-

force messages, with 148 and 55 having a second and third follow up consultation respectively.

One hundred and fifty nine (87%) participants were recorded as agreeing short term goals for

their asthma, and 158 (86%) had a treatment plan. One hundred and twelve (61%) participants

were given a formal written self management plan. One hundred and forty two (78%) interven-

tion patients had a review appointment made with their general practice by the asthma specialist

nurse. One hundred and three (56%) agreed to attend a CDSMP group but only 44 of these (43%)

did, with 19 patients attending three or more sessions of the six session course.

Primary outcome: unscheduled asthma care (Table 3)

Primary outcome data were available for 358/375 (95.5%) of study participants. The interven-

tion had no effect on time to unscheduled care (median time to event 171 days in intervention

Table 2. Patient characteristics

Intervention Control

N (practices) 44 40

n (patients) 183 100% 192 100%

Sex (M/F) (%male) 98/85 54% 99/93 52%

Age (mean & SD) 24.8 (21.6) 25.2 (20.9)

Age ended education n (mean & SD) 50 18.0 (4.3) 54 18.4 (5.0)

Adult/child (%adult) 90/93 49% 99/93 52%

Smoker Yes 6/90 7% 7/99 7%

Housing council 58 32% 90 48%

rented 27 15% 19 10%

owner 98 53% 78 42%

Marital Status (adults only) married 55 63% 65 68%

single/widowed/divorced/separated 33 37% 31 32%

BTS step 3, 4 or 5 (%) 45 25% 40 21%

Generation in UK 1st 60 33% 68 35%

2nd 76 41% 70 37%

3rd or 4th 47 26% 54 28%

Ethnic Origin Bangladeshi 58 31% 94 49%

Indian 13 7% 6 3%

Pakistani 18 10% 10 5%

Sri Lankan 16 9% 2 1%

British Bangladeshi 23 13% 38 20%

British Indian 22 12% 16 8%

British Pakistani 29 15% 23 12%

British Asian 3 2% 2 1%

African Indian 1 1% 1 <1%

Fluent in English Yes 137 75% 117 61%

doi:10.1371/journal.pone.0158783.t002
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patients, 189 in the controls, (Fig 3), adjusted hazard ratio (AHR) = 1.19, 95% CI 0.92 to 1.53,

P = 0.185). The ICC from the adjusted model for the binary co-primary outcome was -0.028.

The intervention was found to have had no effect on the percentage of participants without

unscheduled care (adjusted odds ratio (AOR) = 0.71 (0.43 to 1.20), P = 0.202).

Secondary outcomes

Review of asthma in primary care (Table 4). The intervention significantly shortened

the time to an asthma review consultation in primary care (AHR = 2.22 (1.67 to 2.95) P<0.001,

Fig 4). The ICC from the adjusted model for asthma review within three months was -0.023.

Table 3. Primary outcomes Median time to first unscheduled care: 171 days (Intervention), 189 days

(control)

Primary outcomes Effect estimate 95% CI P-value

Time to first unscheduled care*a AHR = 1.19 0.92 to 1.53 0.185

Proportion without unscheduled care*b AOR = 0.71 0.43 to 1.20 0.202

*adjusted for patient’s baseline count of unscheduled care contacts, BTS Step (3, 4 or 5 vs. 1 or 2), Primary

Care Trust, number of GP partners, practice asthma admission rate, per cent of practice list that is south

Asian and number of south Asians on practice list.
aThe standard errors are adjusted for clustering by practice
bUnclustered analysis due to negative ICC

AHR = adjusted hazard ratio, AOR = adjusted odds ratio.

doi:10.1371/journal.pone.0158783.t003

Fig 3. Kaplan-Meier estimate of probability of attending for first episode of unscheduled asthma care by

days since intervention

doi:10.1371/journal.pone.0158783.g003
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Therefore, fitting an unclustered model, the odds of being reviewed within three months

increased almost four-fold for intervention patients compared to controls (AOR = 3.70 (2.29 to

5.96), P<0.001).

Quality of life, symptoms, and self efficacy (Tables 5 and 6). Three months after inter-

vention, patients reported improvements in quality of life measured by the AQ20 scale (but

not the EQ5D scale), symptoms (North of England Scale) and asthma self efficacy. Differences

reaching statistical significance for quality of life and asthma self efficacy only (Table 5). These

differences had waned and were no longer statistically significant by twelve months after inter-

vention (Table 6).

Table 4. Secondary outcomes from medical records. Median time to review 72 days (Intervention), 339

days (control)

Secondary outcomes Effect estimate 95% CI P-value

Time to first review in primary care*a AHR = 2.22 1.67 to 2.95 < 0.001

Proportion having a review within 3 months*b AOR = 3.70 2.29 to 5.96 < 0.001

*adjusted for patient’s baseline count of review contacts, BTS Step (3, 4 or 5 vs. 1 or 2), Primary Care Trust,

number of GP partners, practice asthma admission rate, per cent of practice list that is south Asian and

number of South Asians on practice list.
aProportional hazards assumption not met so interaction between baseline count of outcome and logarithm

of analysis-time also fitted
bUnclustered analysis due to negative ICC

AHR = adjusted hazard ratio, AOR = adjusted odds ratio.

doi:10.1371/journal.pone.0158783.t004

Fig 4. Kaplan-Meier estimate of probability of attending for first asthma review by days since intervention

doi:10.1371/journal.pone.0158783.g004

Education for South Asians with Asthma

PLOS ONE | DOI:10.1371/journal.pone.0158783 December 28, 2016 10 / 16



Changes in prescribing. In the 12 month period prior to the intervention, intervention

patients had, on average, 0.75 antibiotic prescriptions, control patients 0.68. These had in-

creased at the primary endpoint to 0.95 and 1.04 respectively. However, there was no evi-

dence of a difference between groups: adjusted incidence rate ratio (AIRR) 1.12, 95% CI

(0.91 to 1.39). In the intervention group, the mean number of inhaled steroid prescriptions

was 0.76 at baseline, 0.58 in the controls. At the primary endpoint this had increased to 1.16

and 0.98, with no evidence of a difference between the groups AIRR = 1.14, 95% CI (0.87 to

1.49)

No harms were detected.

Table 5. Secondary outcomes from interviews held at 3 months after intervention

Intervention Control

n mean SD n Mean SD Adjusted mean

difference

95% CI for

difference

P-value Point estimate

favours

EQ-5D (quality of life) Baseline 68 0.78 0.30 72 0.76 0.25 0.04 -0.05 to 0.12 0.374 Intervention

3

months

68 0.83 0.29 72 0.82 0.29

AQ20 (quality of life) Baseline 71 13.3 4.5 75 13.8 4.3 -2.56 -3.89 to -1.24 <0.001 Intervention

3

months

71 10.8 5.9 75 13.3 4.7

North of England

(symptoms)

Baseline 158 13.4 5.4 162 13.7 5.2 -0.64 -1.55 to 0.28 0.169 Intervention

3

months

158 9.5 4.9 162 10.4 4.8

Asthma self-efficacy Baseline 152 5.9 2.1 160 5.9 1.9 0.44 0.05 to 0.82 0.027 Intervention

3

months

152 6.7 2.1 160 6.3 1.9

In each model, the standard errors are adjusted for clustering by practice and for baseline value of outcome, BTS Step (3,4 or 5 vs. 1 or 2), number of GP

partners, practice asthma admission rate, per cent of practice list that is south Asian and number of south Asians on practice list. SD is standard deviation

doi:10.1371/journal.pone.0158783.t005

Table 6. Secondary outcomes from interviews held at 12 months after intervention

Intervention Control

n Mean SD N Mean SD Adjusted mean

difference

95% CI for

difference

P-

value

Point estimate

favours

EQ-5D(quality of life) Baseline 54 0.74 0.32 56 0.76 0.24 -0.04 -0.12 to 0.04 0.357 control

12

months

54 0.82 0.25 56 0.87 0.21

AQ20(quality of life) Baseline 55 13.6 4.6 56 13.9 3.7 -0.78 -2.58 to -1.02 0.391 Intervention

12

months

55 11.5 5.9 56 12.3 5.5

North of England

(symptoms)

Baseline 133 13.3 5.4 131 13.5 5.1 -0.04 -1.16 to 1.09 0.949 Intervention

12

months

133 9.9 5.0 131 10.1 4.2

Asthma self-efficacy Baseline 129 5.7 2.1 131 5.9 1.9 0.25 -0.13 to 0.63 0.188 Intervention

12

months

129 6.4 1.8 131 6.3 1.6

In each model, the standard errors are adjusted for clustering by practice and for baseline value of outcome, BTS Step (3,4 or 5 vs. 1 or 2), number of GP

partners, practice asthma admission rate, per cent of practice list that is south Asian and number of south Asians on practice list. SD is standard deviation

doi:10.1371/journal.pone.0158783.t006
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Subgroup analyses

We carried out pre-planned moderator analyses for ‘time to first review in primary care’—the

only major significant treatment outcome. These analyses explored the effects of ethnicity,

whether the patient was an adult or a child, whether or not the patient was fluent in English,

and whether or not the patient was a first generation immigrant. We collapsed the variable

‘ethnicity’ into three categories: Bangladeshi, British Bangladeshi and ‘other South Asians’ (the

reference category, essentially comprising Indian, Pakistani or Sri Lankan).

There was evidence that ethnicity moderated the intervention effect (P = 0.046). The hazard

ratio (AHR = 1.55) was greatest (best outcome–i.e. earlier review in primary care) for ‘other

South Asians’ in the intervention group, close to 1 (AHR = 1.11) for the Bangladeshis and

below 1 for British Bangladeshis (AHR = 0.72) (poorer outcome). In the control group the

AHRs were much lower than 1, indicating a greater time to first asthma review in primary care

in the Bangladeshis (AHR = 0.46), and was lowest in the British Bangladeshis (AHR = 0.17).

There was strong evidence of effect moderation in children compared to adults (P = 0.0003).

Adults (AHR = 1.44) in the intervention group had a better outcome (i.e. were reviewed earlier)

than children, who did not appear to benefit from the intervention (AHR = 0.94). Children in

the control group were the most likely to be reviewed later (AHR = 0.27).

There was strong evidence (P = 0.0004) that immigrant generation in the UK moderated

the intervention effect: first generation immigrants in the intervention group had the best out-

come (i.e. were reviewed earlier, AHR = 5.55), followed by first generation immigrants in the

control group (AHR = 4.56) and then higher generation immigrants in the intervention group

(AHR = 3.12). There was weak evidence (P = 0.083) that fluency in English moderated the

effect of the intervention with review sooner in patients not fluent in English (AHR = 1.61).

Discussion

Summary

This intervention, directed at clinicians and their south Asian patients, failed to reduce

unscheduled care for asthma. Other, more effective, interventions are needed to reduce

unscheduled care in this population. Our intervention did, however, improve patients’ qual-

ity of life and self-efficacy (confidence to control asthma) and improved follow up in pri-

mary care, shortening time to review and increasing the proportion followed up. To our

knowledge this is the first intervention to target specifically South Asians with asthma and

their clinicians.

Our study was unusual in that it targeted both patients and their clinicians. Specialist nurses

successfully implemented the main elements of the culturally adapted PACE program, with

almost nine in every ten patients agreeing both short term goals and a treatment plan for their

asthma care, and more than six in every ten receiving a written self management plan. These,

combined with early review in primary care by PACE-trained primary care teams probably

account for the improved quality of life and confidence to control asthma found in patients in

the intervention group. These changes were insufficient to influence attendance for unsched-

uled care. We found no significant improvement in asthma symptoms, suggesting that asthma

control and adherence were unchanged. Low uptake of CDSMP sessions by intervention

patients may have reduced reinforcement of self-management behaviours such as goal-setting

and action planning. Alternative explanations include a failure to affect behaviours that trigger

consultations during asthma exacerbations, or a failure to address biomedical factors that

might affect asthma control. Vitamin D deficiency is common in south Asian groups in east

London[41] (90% insufficient, 50% deficient), which may contribute to poor asthma control
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and increased risk of exacerbation,[42, 43] potentially rendering behavioural interventions less

effective. Further work should address these factors.

Strengths and weaknesses

The study used a large, robust cluster randomised design. Successful recruitment of almost all

general practices across two London boroughs, and recruitment of a large proportion of eligi-

ble patients increase the generalisability of the findings. Patients recruited had significant

asthma with over one third having a hospital admission and over three quarters having at least

one ER visit in the previous year, and so had potential to gain from the intervention. Use of

medical records meant that data was more than 95% complete for the primary outcome, add-

ing strength to our conclusions

The main weakness was the lower than expected number of patients attending the CDSMP

sessions.

Comparison with other data

To our knowledge, only one other randomised trial has targeted south Asians with asthma.

[15] In that UK-based study, Moudgil found that a 40 minute self-management education ses-

sion for 689 white and south Asians adults and children with asthma, reinforced by telephone

after four and eight months, did not reduce unscheduled care in south Asians but did improve

quality of life.[15]. Other studies, all set in the USA and mostly small in size, have targeted Afri-

can Americans or Hispanics using group interventions,[17, 19] individual interventions,[12–

14] and family-based interventions for children,[11, 18] with inconsistent results. All involved

multiple education sessions, often combining in-patient [12, 16] or home-based education,[11,

18] some with telephone re-enforcement. Some adapted existing interventions,[13, 18] while

others were developed de novo.[11, 19] Explicit basing of interventions on educational theory

was rare. No study targeted clinicians as well as patients, although this approach has been

effective in school-based asthma interventions.[44] No one of these strategies appears to be

consistently effective, although family-based interventions[11, 18] and involvement of social/

community workers shows promise.[12, 18].

Clinical and research implications

Improving asthma morbidity for minority populations remains a significant challenge, partic-

ularly for south Asian groups. These interventions appeared less effective in the UK than in the

USA. Reasons are unclear but there are major differences in heath care systems in the two

countries. Caution should be exercised when assuming that interventions are transferrable

across health systems and cultures.

It is likely that, if interventions are to impact on health care use, they need to be both inten-

sive and delivered in a culturally-specific way. Further work should clarify the relative merits

of de novo development versus adaptation of pre-existing interventions, and explore further

the impact of family-based interventions for children, and involving community workers.

Cost-effectiveness analyses should form a part of all evaluations, given the intensity of inter-

ventions required. The role and / or importance of educational theory in the development and

delivery of interventions is not clear from existing studies.

In summary, morbidity remains high among ethnic minority groups with asthma, yet few

interventions have been tested and fewer found to be effective. The development of cost-effec-

tive interventions to reduce morbidity in minority populations with asthma should remain a

high priority.
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group (for specific guidance
see CONSORT for harms3)

14

Discussion

Limitations 20 Trial limitations, addressing
sources of potential bias,
imprecision, and, if relevant,
multiplicity of analyses

15

Generalisability 21 Generalisability (external
validity, applicability) of the
trial findings

Generalisability to clusters and/or
individual participants (as
relevant)

15

Interpretation 22 Interpretation consistent
with results, balancing
benefits and harms, and

15,16



considering other relevant
evidence

Other information

Registration 23 Registration number and
name of trial registry

5

Protocol 24 Where the full trial protocol
can be accessed, if available

Submitted with
MS

Funding 25 Sources of funding and other
support (such as supply of
drugs), role of funders

18

* Note: page numbers optional depending on journal requirements



Table 2: Extension of CONSORT for abstracts1,2 to reports of cluster randomised
trials

Item Standard Checklist item Extension for cluster trials

Title Identification of study as randomised Identification of study as cluster
randomised

Trial design Description of the trial design (e.g. parallel,
cluster, non-inferiority)

Methods

Participants Eligibility criteria for participants and the
settings where the data were collected

Eligibility criteria for clusters

Interventions Interventions intended for each group

Objective Specific objective or hypothesis Whether objective or hypothesis pertains
to the cluster level, the individual
participant level or both

Outcome Clearly defined primary outcome for this
report

Whether the primary outcome pertains to
the cluster level, the individual participant
level or both

Randomization How participants were allocated to
interventions

How clusters were allocated to
interventions

Blinding (masking) Whether or not participants, care givers,
and those assessing the outcomes were
blinded to group assignment

Results

Numbers randomized Number of participants randomized to
each group

Number of clusters randomized to each
group

Recruitment Trial status1

Numbers analysed Number of participants analysed in each
group

Number of clusters analysed in each
group

Outcome For the primary outcome, a result for each
group and the estimated effect size and its
precision

Results at the cluster or individual
participant level as applicable for each
primary outcome

Harms Important adverse events or side effects

Conclusions General interpretation of the results

Trial registration Registration number and name of trial
register

Funding Source of funding

1 Relevant to Conference Abstracts
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Education programme for south Asians with asthma and their primary
and secondary care clinicians: a cluster randomised controlled trial

(ŒDIPUS)

Study Protocol

a) Original hypothesis: an intervention comprising education for south Asians with

asthma and their primary and secondary care clinicians will reduce unscheduled

care.

b) Background: Health inequalities between ethnic minority and majority groups

exist for all chronic diseases and are a government priority for action.1 For asthma,

poorer outcomes for people from minority groups are a universal finding.2-5 In New

York, a black person with asthma is up to nine times more likely to die from asthma

than people from other ethnic groups.2 In the UK, hospital admission rates for all

minority groups exceed those of whites (roughly double for south Asians).5-7

Improving outcomes for minority groups is one of the most difficult challenges for

health services. No randomised trials have reduced emergency asthma care for

ethnic minority groups, although one improved routine care,8 and other small studies

have reduced emergency care in mixed white and minority populations.9;10 Improving

outcomes in minority groups is vital: if health care interventions benefit white majority

groups preferentially, the net effect is perversely to widen health inequalities.

Over the past five years we have developed a programme of qualitative and

quantitative work11-18 that:

1) supports suggestions19 that white populations benefit preferentially

from asthma education,15

2) identifies key cultural and structural barriers to improvements in

asthma control in south Asians,11 14;16

3) provides the first randomised evidence for benefit of lay-led

educational interventions in a south Asian population.18

Barriers to improving asthma control in south Asians include:

1) Poor access to routine care20

2) Poor follow up after A&E attendance or admission; only 20% are reviewed

within 3 months15



3) Language barriers in consultations21

4) Poor understanding of asthma and medication, and lack of shared
explanatory models between clinician and patient.16 The explanatory

models of asthma held by people of Bangladeshi origin living in the UK are

less likely than those of white people to contain biomedical concepts of

prevention and structural notions of airways obstruction, making advice about

medication less effective.

5) Cultural attitudes to, and difficulties learning self-management. The

concept of self-management has less currency (particularly in Islamic

cultures) where behaviour may be more related to family or religious identity

than the self.11;16;22 In addition, difficulties gaining adequate information to

guide self-care contribute to low self-efficacy (itself a Western concept) and

passive approaches to illness.14

6) Less frequent shared decision making in consultations reducing

adherence to medication and behavioural advice,16 and differences in

concepts of patient-doctor partnership amongst whites and south Asians.12

Factors 1 and 2 reduce access to care; factors 3, 4, 5 and 6 reduce the effectiveness

of consultations.

We propose to evaluate an intervention developed specifically to addresses these

barriers. Our trial uses a similar design to our successful ELECTRA study, which

tested a specialist nurse intervention:15
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The target group is south Asian people aged 3 and above attending hospital for

acute asthma. The intervention comprises evidence-based components:23

1) Education of specialist nurse and primary care clinicians to improve the
effectiveness of follow-up consultations after hospital attendance a) by
specialist nurses and b) in primary care. This will comprise an adaptation

of Clark’s self-regulation intervention.24 This promotes shared decision-

making and partnerships with patients. It was impressively successful in

improving asthma outcomes by paediatricians in the USA.24

2) Education of patients using lay-led small group ‘expert-patient’
sessions to improve understanding of asthma, and promote confidence and

the concept of self-management, using an asthma-specific adaptation of

Lorig’s Chronic Disease Self Management Programme (CDSMP).25 Our trial

of a Bengali adaptation of the CDSMP (Expert Patient Programme) is the first

RCT to demonstrate improved outcomes (self-efficacy, coping, reduced

depression) of an educational intervention in south Asians.18

3) Improved follow-up in primary care after hospital attendance, using a

simple method of appointment booking.26

The setting is Newham and Tower Hamlets, boroughs/PCTs with the UK’s 1st and

3rd highest ethnic minority populations. Newham has a mixed population (12%

Indian;9% Bangladeshi); Tower Hamlets largely Bangladeshi (33%[largest Sylheti

population outside Bangladesh]). Addressing respiratory inequalities is a priority for

both boroughs: this project forms part of Tower Hamlets’ Health Improvement

Programme and is welcomed by Newham’s Asthma Scrutiny Programme.

c) Design
Pragmatic cluster randomised controlled trial, randomising general practices.

Participants:

Practices – We will invite all 94 Tower Hamlets and Newham practices to take part.

These have mean 21% (range:0.3-85%) south Asian patients; (82 are above UK

population mean 3.6%). We will use recruitment methods proven successful in our

recent studies (90-100% of practices)15;27-29 – peer researcher GPs writing to

practices giving study information, with follow-up telephone call requesting

participation.



Patients - We will invite prospectively all south Asians (Bangladeshi, Pakistani,

Indian, Sri Lankan, identified by name and self-categorisation) aged 3 years and

above attending the Royal London and Newham General hospitals with physician-

diagnosed acute asthma (admissions, A&E attendances or out-patient visits) or GP

out-of-hours/NHS walk-in centres (excluded if co-diagnosis of COPD, defined as lack

of bronchial reversibility). Research assistants will invite them to attend specialist

nurse-run clinics at the London and Newham hospitals, to obtain informed consent,

demography and FEV1. This method was successful in the ELECTRA study. 2001

Census suggests approx 70% will be Bangladeshi, with remainder from other groups.

Cluster randomisation of practices
We will stratify practices by partnership size, training status, practice nurse

employment and previous asthma admission rate, and randomise them to

intervention or control groups using a computer minimization programme.15

Intervention:

1) Education of specialist nurse and primary care clinicians – the PACE

PROGRAMME. We have adapted Clarke’s self regulation intervention making

it appropriate to promote culturally competent consulting with south Asians.

This already emphasizes the notion of clinician-patient partnership. Our

adaptation of the video and coursework comprises increased emphasis on: a)

the nature and causes of airways obstruction; b) the roles of, and rationale for

medication; c) taking personal control of asthma; d) effective use of bilingual

advocates.21 We will invite the trial specialist nurse and GPs/practice nurses

from the intervention group to attend two three hour education sessions, in

groups of 10-15. Participants receive a video and course material for

homework between sessions. Educating the specialist nurse and primary

care clinicians together will improve mutual understanding of roles and

communication.

2) Consultations by asthma specialist nurse at hospital nurse-run clinics. The

self-regulation education will promote a more effective consultation style,

specifically promoting: non-verbal attentiveness and encouragement,

interactive conversation and praise for things done well, exploration of

concerns with appropriate reassurance, agreement on short and long term

goals, and criteria for making management decisions. Where possible, a

written treatment plan will be provided (Sylheti has no written form; some

Bangladeshis read standard Bengali). Contamination will be avoided by



having a single specialist nurse for intervention participants covering Tower

Hamlets and Newham, with existing specialist nurses providing usual care for

control patients. Bilingual health advocates will be available for intervention

and control patients. In addition the intervention specialist nurse will arrange:

a. Follow-up appointment in primary care. The specialist nurse will

telephone the participant’s general practice to make them a

convenient appointment for follow-up by the practice nurse or GP, and

will send detailed hospital/A&E discharge planning information26;30

including education given and medication changes. The importance of

primary care altering their medication records will be emphasized.

b. Appointment for lay-led self-management education. The specialist

nurse will make appointments for participants to attend a six week lay-

led self-management education programme.

3) Lay-led self-management education – the CHRONIC DISEASE SELF

MANAGEMENT PROGRAMME, comprises our asthma-specific adaptation of

the Lorig Chronic Disease Self Management Programme - six weekly three

hour small group education sessions to promote understanding of the

mechanisms and treatment of asthma, and the concept of self-management

of illness and specific self management skills. The asthma-specific

component is based on lessons from our developmental work (including

videotapes of 36 asthma consultations with interviews with both participants,16

and interviews and focus groups comprising 36 Bangladeshis attending lay-

led self-management courses11), and is developed with Rowshan Khanem,

experienced and accredited Expert Patient lay tutor and asthma-sufferer (who

led our Bangladeshi Expert Patient sessions), and with other local

Bangladeshis. The sessions will be led by pairs of trained and accredited lay

tutors and incorporate simple visual aids to convey structural concepts of

airways obstruction and reversibility with reliever and preventer medication.

Educational video and written material being developed by the NAC will

supplement this. Sessions will take place at convenient sites in or near the

London and Newham hospitals. The tutor will encourage attendance

(sessions confirmed in writing, telephone reminders, £10 voucher for

attendance at sessions). Tower Hamlets sessions will comprise almost

exclusively Bengalis and will use the Sylheti dialect adaptation of the

programme. Newham sessions will comprise a range of south Asians groups

and will use English or Hindi as the main language (most Newham south

Asians have a good grasp of English). We will run separate programmes for



men, women, and for parents of children with asthma (with children aged 13

or above able to attend). These six week programmes will run back to back

for each group during the intervention phase of the study. Thus at any one

time there will be in progress Sylheti male, female and child/parent sessions

in Tower Hamlets and Hindi male, female and child/parent sessions in

Newham. Courses will run over an 18 month period, we expect to run 60

courses in all.

4) Follow-up consultations in primary care. The self-regulation education for

clinicians should improve the effectiveness of consultations of practice nurses

and GPs. Specific tasks are: reinforcing specialist nurse advice; implementing

changed medication regimens; preventing further attacks.

Control comprises usual specialist nurse care with usual discharge flimsy/letter.

Outcomes
The primary outcome: unscheduled care as time to first unscheduled contact with an

asthma exacerbation and proportion of participants without unscheduled care,

extracted from GP and hospital records (to ensure complete capture) by blinded

researchers, with validation of random sample by another blinded researcher. We will

extract data for the year before and year after intervention. The former is a vital

covariate, being the most important predictor of unscheduled care.15 Unscheduled

care is defined as emergency admission, A&E attendance, GP out-of-hours or walk-

in centre asthma consultation, or GP consultation comprising presentation with acute

asthma-related symptoms, with increase in asthma medication or antibiotic

prescription.15

Secondary outcomes:

a) asthma-specific and generic HRQoL, using AQ20,31 North of England,32 and

EQ5D33 scales assessed face-to-face at baseline and by telephone at 2 and

12 months. We have validated Sylheti versions of these and will develop Urdu

and Punjabi versions.17

b) Asthma reviews (time to first/proportion with: primary care review <3 months)

c) Costs and prescribing assessed from patient records and interviews.

(Note: PEF/symptom diaries are not feasible)

Study power: The study is powered to detect a clinically important 20% reduction in

the proportion of participants with unscheduled care (68% to 48%), with 80% power,

5% significance. With intracluster correlation co-efficient of 0.05, we require 300



participants. ELECTRA data shows this is feasible: baseline unscheduled care in

ELECTRA was 68%; prospective recruitment of south Asians extrapolates in two

hospital centres to 300 over 12 months; follow-up rate for primary outcome - 98%;

average number of participants per practice - six.

Statistical analysis
We will analyse blind, using generalised estimating equations to allow for clustering

by practice, with appropriate equations for different outcomes (binary/time-to-

event/number of events), and exploratory hypothesis-generating analyses by ethnic

sub-group. Outcomes expressed as Kaplan-Meier plots and hazard ratios.

Health economics
We will assess cost-effectiveness in terms of two questions:

1. What are the societal costs and benefits of implementing the programme?

2. What is the cost-effectiveness of the programme over two years?

Costs will be obtained by recording units of resources used, and applying tariffs to

each. Important units are GP/nurse consultations, prescriptions, over-the-counter

drugs, hospital/A&E/outpatients visits, and bed-days.

Participants’ costs will be obtained from the patient interview and will include time

seeking advice, travel, home-care and out-of-pocket expenses on additional drugs.

Wage rates are an inaccurate measure of opportunity cost. We will apply tarifs based

on the views of a subset of participants using techniques such as contingent

valuation or conjoint analysis. Primary outcomes are unscheduled care prevented

for cost-effectiveness, and EQ5D for the cost-utility analysis, calculated using

incremental cost-effectiveness ratios.

Note: A qualitative evaluation will be funded separately to explore the relative

importance/effectiveness of components of the intervention and validity of findings.23

Difficulties we expect
This is a complex trial covering two inner-city boroughs.

a) recruiting practices – practice recruitment is increased if the trial team includes

local lead GPs for respiratory care and for small practices (we achieved 98%

recruitment in our TB screening trial this way29) with payments to acknowledge

time involved. We will offer control practices a £200 participation fee and

intervention GPs £200 for attending both educational sessions.



b) recruiting patients - Support of A&E departments is vital – lead clinicians for both

have given their support. We have demonstrated feasibility of recruiting via A&E

in the ELECTRA study. We will aim to recruit research officers fluent in south

Asian languages.

c) Follow-up – We achieved 98% follow-up for the primary outcome in ELECTRA in

a mobile population. We expect similar rates in this study.

d) attendance at lay-led education – Participants come from a deprived area, where

racial harassment is common. We achieved adequate attendance in our trial of

lay-led education using phone and written reminders, incentives and travel costs.

We will obtain vouchers of £10 per participant (£1500) from local businesses.

d) Milestones -2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

Practice recruitment xxx

Practice randomisation xxx

Clinician education xx

Setting-up patient recruitment xx

Patient recruitment (m3-17) xxxxxxxxxxxxxxx

Patient intervention (m3-21) xxxxxxxxxxxxxxxxxxxx

2 month interviews xxxxxxxxxxxxxxxxxxx

12 month interviews(m15-27) xxxxxxxxxxxxxxxxxxxx

Data extraction xxxxxxxxxxxxxxxxxx

Analysis(m27-28) xxx

Writing xxx

Collaborators comprise:

 Education: Noreen Clarke, Professor of Public Health, Michigan University,

providing expert advice on adaptation of educational intervention and

implementation. Vivien Cook, Lead in Education and Training, Queen Mary.

 Trial coordinator: Gill Foster, respiratory research nurse. Gill coordinated

ELECTRA.

 Secondary care: Lead respiratory physicians, paediatricians and A&E

consultants in both hospitals: Professor Barnes, Drs Packe, McKenzie,

Gopinathan, Oliver, Hobart, Lessof and Coats will contribute to successful

recruitment.

 Tower Hamlets and Newham PCTs: Directors of Public Health: Drs Leahy

and Hayward; Lead respiratory GPs: Drs Livingstone, Hull and Trathen.



 Consumer: Social Action for Health: east London community group who

established the Bengali lay-led self-management programme will contribute to

the steering group, providing advice on lay-led education. Rowshan Khanem

– accredited chronic disease self-management programme tutor has helped

design and will deliver/oversee the lay-led education.

 Academic: Queen Mary’s School of Medicine, Bart’s and the London, Centre

for General Practice and Primary Care: Professors Griffiths and Feder, Drs

Eldridge (statistician), Taylor (Public Health), and Spencer (economist);

Academic Respiratory Care: Professor Barnes; Paediatrics: Dr MacKenzie.

Members of the above will form a steering group.
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