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Abstract
Background: To describe how using a combined approach of community-based participatory research and
intervention mapping principles could inform the development of a tailored complex intervention to improve
management of asthma for South Asian (SA) children; Management and Interventions for Asthma (MIA) study.
Methods: A qualitative study using interviews, focus groups, workshops, and modified intervention mapping
procedures to develop an intervention planning framework in an urban community setting in Leicester, UK. The
modified form of intervention mapping (IM) included: systematic evidence synthesis; community study; families and
healthcare professionals study; and development of potential collaborative intervention strategies. Participants in
the community study were 63 SA community members and 12 key informants; in-depth semi-structured interviews
involved 30 SA families, 14 White British (WB) families and 37 Healthcare Professionals (HCPs) treating SA children
living with asthma; prioritisation workshops involved 145 SA, 6 WB and 37 HCP participants; 30 participants in
finalisation workshops.
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Results: Two key principles were utilised throughout the development of the intervention; community-based
participatory research (CBPR) principles and intervention mapping (IM) procedures. The CBPR approach allowed
close engagement with stakeholders and generated valuable knowledge to inform intervention development. It
accounted for diverse perceptions and experiences with regard to asthma and recognised the priorities of patients
and their families/caregivers for service improvement. The ‘ACT on Asthma’ programme was devised, comprising
four arms of an intervention strategy: education and training, clinical support, advice centre and raising awareness,
to be co-ordinated by a central team.
Conclusions: The modified IM principles utilised in this study were systematic and informed by theory. The
combined IM and participatory approach could be considered when tailoring interventions for other clinical
problems within diverse communities. The IM approach to intervention development was however resource
intensive. Working in meaningful collaboration with minority communities requires specific resources and a
culturally competent methodology.
Keywords: Intervention mapping, Minority ethnic research, Asthma management, Collaborative, Tailored,
Community based participatory research

Background
A 2019 report from the Nuffield Trust found that health
outcomes for young people with long-term conditions in
the UK were among the worst compared to 19 similarly
high-income countries [1]. Children from minority ethnic backgrounds are particularly disadvantaged with
regards to long-term conditions in terms of morbidity
and mortality [2]. The need to reduce these inequalities
is widely recognised both by UK governments [3, 4] and
health professionals [5].
Asthma is a heterogeneous disease, usually characterised by chronic airway inflammation; the symptoms
include one or more respiratory symptoms such as
wheeze, shortness of breath, chest tightness and cough
[6]. It is a global health problem affecting all age groups;
however, it is more prevalent in childhood. Existing
guidelines, such as the Global Initiative for Asthma
(GIA) guidelines, state that a successful management
plan of asthma should include symptom controls to
minimise future risk of asthma-related mortality, exacerbations, persistent airflow limitation and side-effects of
treatment [6]. The plan should include self-management
education and skills training for patients and families/
caregivers, effective medications, minimising existing
and/or potentially modifiable risk factors and utilising
non-pharmacological therapies and strategies. The
British
Thoracic
Society/Scottish
Intercollegiate
Guidelines Network (BTS/SIGN) 2019 guidelines provide
a diagnostic summary of clinical assessment and objective
testing for asthma, including the positive test thresholds
and algorithmic framework for objective tests for adults,
young people and children (aged 5 and over) [7].
In the UK, children and adults of South Asian origin
living with asthma are reported to experience worse outcomes in a number of domains. These differences are
evidenced at the outset of a patient’s asthma journey –

that of getting a diagnosis. Qualitative studies have reported concerns about delayed diagnoses amongst South
Asians relative to other populations [8, 9]. Other studies
report that, once a diagnosis is established, South Asians
experience worse morbidity and mortality, mainly due to
differing severity of asthma between groups with covariates including differences in health-seeking behaviour
(e.g. self-management), difficulties in accessing highquality primary care services, and variation of confidence
in General Practitioners that may arise from the unfamiliarity of diagnosing and managing asthma in the SA
population [10–12]. A meta-analysis found that South
Asians had an odds ratio of 2.9 (95% confidence interval
2.4–3.4) of admission to hospital for asthma relative to
white children and adults [13]. Despite this, South Asian
children with asthma in England and Scotland were less
likely to receive prescribed bronchodilators or antiinflammatory drugs including steroids and antibiotics
than a representative sample [14]. A further study of UK
South Asian 2–4 year-olds found that they had an increased incidence of multiple wheeze but lower prescriptions of inhaled steroids compared to white children,
likewise suggesting under-treatment [15]. It is known
that children and carers of children with asthma already
face difficulties due to the burden of long-term care and
managing acute exacerbations, and this burden is exacerbated for children from South Asian backgrounds [13,
16]. Effective interventions to tackle these health disparities are urgently needed. To develop an effective intervention, a nuanced understanding of the patient and
family/caregiver experience is key, alongside a thorough
assessment of barriers and facilitators.
In any country, regardless of ethnicity, an individual’s
culture, beliefs and attitudes, alongside those of their
community, influence their health behaviour and engagement with the health care system. Simultaneously, it
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is evident that minority ethnic groups are often subject
to a range of structural barriers to good quality healthcare [17–20]. The socio-ecological model suggests that
health status and health behaviour are diversely influenced, from genetics to familial and community upbringing, psychology, biology, the environment, and
the political and social context [21]. Through appreciating the broad array of factors that can influence an
individual’s health, intervention planners can develop
interventions tackling a problem at multiple levels, arguably more comprehensively and sustainably [22].
Yet, despite the importance of connecting with minority communities to understand these influences
and develop services, they are under-represented in
several areas of research, notably clinical trials [23,
24]. Nevertheless, multiple authors have described
methods for involving minority communities in research and intervention development [25–27].
This approach is increasingly advanced as an essential
part of national policy frameworks. In the UK, the Children and Young People’s Health Outcomes Forum report [28] and Healthy Lives, Healthy People [29] have
made recommendations encouraging inter-service coordination across the health, social care, education and
voluntary sectors, and stated that children and their families/caregivers should be involved with decision making,
and given the opportunity to contribute to service improvements. These recommendations come alongside
those of the UK Public Health Outcomes Framework
[30], which states as a high-level outcome that there
should be reduced differences in life expectancy and
healthy life expectancy between different communities.
Notwithstanding growing evidence that culturally targeted interventions may increase engagement, this approach had been under-used by health promotion
programmes, especially for tailoring that stretches beyond the individual to the community [31]. Additionally,
few asthma studies have made use of participatory approaches to design with minority groups [32, 33]. This is
despite qualitative studies reporting that participatory
design can improve relations and involvement from
hard-to-reach groups [34, 35]. Community-based participatory research (CBPR), one form of participatory research, can be particularly effective in achieving a
successful culturally targeted interventions as it views research as a collective enterprise between researchers and
the researched, taking place in familiar community settings [36]. Thus asthma, a long-term condition where
existing interventions are or have infrequently been
tested or tailored towards the substantial South Asian
population in the UK, may greatly benefit from employing CBPR principles [37].
In recent years, several research groups have implemented culturally tailored interventions, with or without
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participatory design, A systematic review of culturespecific programmes for adults and children with asthma
[38] found four relevant randomised controlled trials
(RCTs) in 2009, and an additional three RCTs in a 2017
update (a total of seven), of which three involved South
Asians (two in high-income countries) [39–41]. All
seven RCTs provided individual and/or group-setting
educational classes and support groups or materials for
asthma management, while the control groups received
either no intervention or partial intervention (e.g. standard education package rather than culturally tailored
version) compared to intervention groups. Moreover,
while the three RCTs that involved South Asians population were not participatory in design, the relevant studies
included culturally tailored components via videos,
graphically adapted materials and provision of bilingual
trainers of asthma education. Additionally, several recent
studies have been published utilising participatory approaches to intervention design for asthma in the USA;
one in the Hispanic community, one in a predominantly
African American population, and two in young people
with no ethnicity specified [42–45]. However, we are not
aware of a formal approach to participatory design in
asthma in the South Asian population. Formalised collaborations between patients, their families/caregivers,
clinicians, commissioners and policymakers make success more likely [46].
Intervention Mapping (IM) is another recently introduced developmental tool that addresses and assists in
overcoming the challenges of combining evidence, theory and community-based participation during health
promotion programme planning. IM charts the path
from problem recognition to the identification of a solution and enables researchers to design interventions systematically - encouraging decisions to be evidence-based
and theoretically informed. It is a structured process
which provides protocols for making use of existing evidence and theory for the development of interventions
[47]. It is also iterative, permitting movement back and
forth between tasks and steps to make ongoing modifications throughout the development process. It can assess the current needs of a population, identify
behaviours which may be detrimental to health, and
what external factors influence these behaviours. It
draws on health psychology theory in order to optimise
the acceptability of a programme, and acknowledges the
numerous social actors involved in healthcare delivery.
Respect for such contexts is imperative amongst South
Asian populations. IM has been adopted when developing interventions for mental health, nutrition, physical
activity, and sexual health programmes [48–51]. IM has
also recently been applied in a small number of cases in
the UK [50, 52]. The Management and Interventions for
Asthma (MIA) project was therefore devised, making
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use of CBPR principles combined with a modified IM
approach to design an intervention to improve asthma
management in British South Asian children.

Methods
Aims

The aim of the MIA project was to combine
community-based participatory research (CBPR) principles with a modified IM approach, in order to develop
an intervention planning framework for South Asian
children with asthma. To ensure CBPR principles were
observed, the MIA project involved all families in every
stage of the research. South Asian children with asthma
were chosen as the target population because of the
existing evidence regarding inequities in outcomes in
this group [53]. The study aimed to demonstrate how a
tailored, collaborative approach could be used to design
an acceptable intervention for a minority group.

Fig. 1 Stages of the MIA report: Phase 1, 2 and 3 inform phase 4
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Design

The design of the MIA project followed Implementation Mapping processes. As mentioned, IM is a tool
used for developing health promotion programmes in
an iterative, structured manner across several steps
from problem identification, to targeted intervention
design [47]. The IM approach taken was modified; IM
traditionally involves six steps, but since the MIA
project aimed to assess methods used to develop a
programme, the methodology was modified to focus
iteratively on the first four steps, which focus on
programme development.
In accordance with the socio-ecological model of
health, the MIA project intended to formalise collaboration between all those involved in the care of the target
children, including the children (patients) themselves,
their families or carers, healthcare professionals (HCPs),
and the wider community [21].
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The project was designed such that data gathered
at each stage was used to guide the design of subsequent stages. Initially, a series of one-to-one interviews and focus groups were conducted supported
by community facilitators, followed by workshops
where the formative data was then presented back
to the community, and health professionals. All
community facilitators were bilingual members of
South Asian communities who were trained as lay
researchers to assist with all stages of the research.
In addition, youth facilitators were given guidance
on how to engage with the children and how to
carry out the activities, with the research team
supervising the youth facilitators. Written instructions for the activities were also supplied to the
youth facilitators. The full details of each step are
described in the following sections. An overview of
the modified IM structure we followed is articulated
in Fig. 1, and an overview of the process of data
gathering in terms of interviews, workshops and
analysis as applied to our study is described in Fig. 2.
The results section of this paper describes in detail
the process of implementation of this methodological approach.

Fig. 2 Modified Intervention Mapping process
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Setting and participants

This study was undertaken in a community setting
within an urban environment in Leicester, UK. Leicester
is a diverse city, with 45.1% of residents identifying as
White British and 35.8% identifying as South Asian in
the 2011 census, with the greatest proportion within this
group identifying as Asian or Asian British: Indian
(28.3%) [54]. The 35.8% also includes those of
Bangladeshi, Pakistani and other Asian descent.
Interview locations were primarily in community-run
‘South Asian’ centres, with some interviews taking place
in participants’ homes. During the sampling protocol
planning, the MIA team agreed to aim to interview up
to a maximum of 30 primary carers and 30 children, and
up to 10 secondary carers/grandparents (in order to gain
perspective of family members other than the primary
carer), unless data saturation was reached earlier.
Participants in the community study comprised 63
South Asian community members and 12 key informants; in-depth semi-structured interviews involved 30
South Asian families, 14 White British families and 37
HCPs treating South Asian children living with asthma;
prioritisation workshops involved 145 SA, 6 White British and 37 HCP participants; 30 participants in
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finalisation workshops including 15 parents, 12 children
with asthma, two HCPs, and one key informant. Several
community-based organisations were actively involved
in the recruitment or provision of key informants. These
included a Temple (where study participants and key informants were recruited from); Muslim organisations
(aided with recruitment and provided several key informants); and a Mosque (provided a key informant). A
number of other local community centres were used for
events and workshops as well as providing key
informants.
Recruitment utilised a mixture of snowballing and
purposive sampling, and varied by group. Snowballing
permitted existing participants to recruit people they
know to be in the study, and those new participants then
to recruit people they know to be in the study, and so
forth [55]. Focus group participants were recruited via
snowballing, and also in response to posters, and
through community facilitators. Family interviewees
were recruited through snowballing, letters or direct approaches via GP/clinic or the research team, and community facilitators. The research team and community
facilitators recruited key informants directly. HCPs were
recruited through invitation letters, direct approach and
snowballing. A number of participants who originally
consented to do so did not ultimately participate; in the
community study, 12 out of 75 participants did not attend the focus groups, 8 out of 38 recruited South Asian
families were not interviewed. Some participants may
have been known to the research team in a professional
context prior to study commencement, e.g. through clinical encounters or as colleagues in the case of the HCPs.
All participants involved in the early stages were invited
again to participate in later phases, regardless of whether
they were recruited before Phase 2 or Phase 3.
Attendance at interviews or focus groups were limited
to interviewers, participants and, at times, community
facilitators or other family members. The majority of interviews and focus groups were conducted/led by DB,
who at the time was a Specialist Registrar in Paediatrics
and Clinical Research Fellow. Participants were aware of
the aims of the project and hence the aims of the research team, whose motivation for the project came
through professional exposure and knowledge of existing
evidence. A range of methods were used to ensure
rigour in data collection and analysis processes. These
included: the use of trained peer researchers; a collaborative design; end-user involvement; use of multiple
data coders; digital recording of interviews and focus
groups; consistency in researcher approach; use of
NVivo to analyse data; coding and interpretation
cross-checking (for a full overview, see [56]). The
COREQ checklist for this paper is available as Additional file 1. Further details regarding eligibility and
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recruitment methods are available in previously published works [9, 56, 57].
Data collection

At Phase 2, key informant interviews and community
focus groups were recorded, with the direct transcription
of English interviews and subsequent translation and
transcription of interviews in other languages. The community focus groups discussions took place in both English and the appropriate language (Urdu or Guajarati),
and for interviews with families and key informants, interviewees were offered their choice of language (English, Urdu and Gujarati). The interviews or focus groups
undertaken in Urdu or Gujarati were translated into
English by the community facilitators, and subsequently
transcribed, and checked by bilingual members of the
steering group and research team. The MIA team applied a thorough team cross-checking (with community
facilitators and community representatives present) to
receive feedback on the quality of the coding process,
where a discussion was conducted until a consensus
was reached in cases of ambiguity. For example, the
research team had several meetings to discuss key issues emerging. The team then agreed on the list of
issues for ranking, for example, from our analysis. At
Phase 3, interviews were digitally recorded and transcribed; the resultant data were coded by one coder
except when analysing differences between subgroups,
where a second independent coder was used (e.g.
South Asian vs White British). At Phase 4, data
sheets were used, allowing participants to engage in
ranking exercises. Interview questions not previously
published elsewhere are available in Additional file 2.
Interview questions and topic guides for children
interviewed in Phase 3, and for the prioritisation
workshops, are available elsewhere [57, 58].
The duration of interviews and workshops varied especially in the case of children, where the interview was
conducted at the pace of the child. The thematic analysis
took place using NVivo and the analytic process for the
South Asian dataset opted an open coding process using
the resultant framework, followed by the development of
emergent themes and the clustering of themes in an interpretive process ([59]; see [56] for further description
of processes observed). Participants did not review transcripts. To avoid undue influence from the existing
South Asian interview coding, the White British interviews followed an independent process of open coding
by a second analyst. The basic codes were then elaborated into a framework of thematic categories within
NVivo; during this process, a small number of new
nodes were added, for example, smoking during pregnancy and out-of-date medicine, although some nodes
were applicable to South Asian data only (e.g. taking a
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child abroad). Subsequently, the generic codes that were
applicable to both populations (e.g. decisions about taking medication) were inspected by both analysts to ensure consistency of meaning and validity of the thematic
analytic process for both South Asian and White British
datasets.
Patient and public involvement

Developing the project together with community members to identify key issues is a powerful tool to enhance
participation and enthusiasm and mobilise the community to improve an intervention’s effectiveness [25]. The
original idea for the MIA project arose due to parental
and community concerns about asthma management in
SA population, alongside conversations with clinical
leads. Therefore, the principles of CBPR (community-led
identification of the issue in question) were applied. We
were privileged to share the development process with
the parent representatives and community facilitators
(research partners of MIA). Two South Asian parents of
children with asthma were involved at all stages of the
research. One parent in the advisory group also
participated in study recruitment, development of data
collection tools and in the running of the children’s
workshops. The parent representatives and community
facilitators were integral to key stages of research, including identification of research questions, strategies to
optimise recruitment, development of the intervention,
interpreting and disseminating findings. They were
trained by professional researchers in research methods
and specialist knowledge of asthma and hence were a
key part of the research team throughout the project.
We viewed the partnership approach as essential in
minimising the traditional power imbalance between researchers and the community being researched [60].

Results
The phases of the project were as follows: 1) Systematic
Evidence Synthesis, 2) Community study, 3) Families
and healthcare professionals’ study, 4) Development of
potential collaborative intervention strategies. These four
phases describe the process of methodological tailoring
and adjustment utilised to produce the final
intervention.
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inadequate knowledge was evident in other countries.
The study identified, in particular, barriers to asthma
management, including lack of knowledge, communication difficulties, and non-adherence to treatment – there
was less evidence regarding factors that facilitated successful asthma management in this group. These findings, alongside contributions from the project advisory
group, were used to develop topic guides for a focus
group study and schedules for individual interviews with
key informants, healthcare professionals, parents/carers
and children [62]. As part of this process, community
members’ roles were developed, and the project aims
were introduced.
Phase 2 – community study

In accordance with IM practices, our needs assessment
incorporated multiple perspectives (community knowledge, key informants’ knowledge, attitudes and perceptions, children’s experiences, healthcare professionals’
knowledge and experiences, and existing research) to
gather evidence on the health problem in question, and
to identify potential barriers and facilitators using a
multilevel ecological approach.
The community study consisted of 8 focus groups with
63 members of local South Asian communities and one to
one semi-structured interviews with 12 key informants considered to be knowledgeable about local communities, such
as community centre managers. This constituted the first
step in engaging communities and was intended to provide
context for the work with families with a child with asthma.
The community study aimed to understand perceptions of
asthma amongst non-health professionals, as well as to consider community-level influences such as culture, education, religion, socio-economic status on the behaviour of
children with asthma, and their families. Purposive sampling was used to ensure representatives were present from
the different key South Asian ethnic, linguistic and religious
groups, because experiences may differ across groups. Participants were not required to have personal or familial experience of asthma but were able to provide the
community perspective towards asthma, and reflected on
experiences of interacting with healthcare services from a
South Asian perspective (see Table 1 and [56]).
Phase 3: families and healthcare professional study

Phase 1 – systematic evidence synthesis

Phase 1 of the IM process facilitated the formation of
collaborative partnerships with community members,
key informants and stakeholders. We conducted a systematic review and evidence synthesis of barriers and facilitators to the management of asthma in South Asian
children [61]. This review identified that no study had
been published exploring knowledge of asthma amongst
South Asian families living in the UK, although

In-depth, semi-structured qualitative interviews with
South Asian families and health care providers were
carried out in Phase 3. The aims were to identify
perceptions of asthma and to explore experiences of
asthma amongst children with asthma and their families,
as well as to understand perceptions and experiences of
asthma and its management amongst HCPs caring for
children with asthma. White British families were also
interviewed as a comparison. Data were elicited from 30

(2020) 20:271

Lakhanpaul et al. BMC Medical Research Methodology

Page 8 of 16

Table 1 Demographics of the community focus groups used in phase 2 of the MIA project
Focus
group

Ethnicity

1
2

Gender

Religions

Female

Male

Indian Punjabi

2

4

Indian Punjabi

6

4

Age range
18–34 years

35–54 years

≥ 55 years

Did not answer

Sikh, n = 6

0

3

3

0

Sikh, n = 4

5

2

2

1

1

4

3

0

Hindu, n = 5
Did not answer, n = 1
3

Indian Gujarati

8

0

Hindu, n = 7

4

Indian Gujarati

0

5

Hindu, n = 5

0

4

1

0

Muslim, n = 1
5

Pakistani (female group)

6

0

Muslim, n = 6

1

2

1

2

6

Pakistani (male group)

0

9

Muslim, n = 9

1

4

2

2

7

Bangladeshi (male group)

0

8

Muslim, n = 8

2

6

0

0

8

Bangladeshi (female group)

11

0

Muslim, n = 11

4

4

2

1

Totals

Eight groups

63 participants

14

29

14

6

South Asian families, including parents/carers and secondary carers and 33 South Asian children who were
aged between 5 and 12 years (see Table 2), and 14 White
British families and 14 White British children who were
aged between 5 and 11 years old [9, 57]. In terms of
asthma treatment, seven South Asian children were at
British Thoracic Society (BTS) Level 1, 17 at Level 2, six
at Level 3, three at Level 4 and none at Level 5. Fourteen
White British children comprised three who were at
BTS Level 1, eight at Level 2, three at Level 3, and none
at Levels 4/5. BTS levels are stepwise management of
asthma recommended by BTS/SIGN [7]. South Asian
and White British children provided a proportionally
good representation of asthma severity in the UK. Interviews were conducted with 37 healthcare professionals
who had clinical or social responsibility for South Asian
children with asthma (see Table 3). Validation was ensured by checking back with the clinicians that their
messages had been accurately represented and heard.

and their families/caregivers, provider, and health-care
system levels. Data were integrated until no new themes
were emerging from subsequent interviews or data collection, nor did they in fact emerge at the community
workshops. Eleven key themes were identified, comprising: getting a diagnosis, understanding of asthma, appropriate information supply on asthma, day to day
management of asthma, care quality, types of asthma
services, the usability of asthma services, communication
with nurses and doctors, asthma medicines, experiences
at school, and community awareness.

Phase 4: development of potential collaborative
intervention strategies (sections A-D)
Section A: key themes

Type of Health professional (n)

Number of (n)

GPs

5

Health visitor

1

Data were integrated from the previous phases by the research team to inductively elicit key factors that could
be tackled to improve asthma management at the patient

Paediatric Consultants/Registrars

6

Foundation Year 1 doctor

1

Inclusion manager

1

Table 2 Demographic of South Asian and White British families

Practice manager

1

Mothers

Section B: prioritisation workshops

The key elicited themes were presented to participants
at four workshops: three with laypersons (two for South
Asian families, one for White British families) and one
with healthcare professionals, to discuss key issues in
managing childhood asthma and to prioritise and
Table 3 Number and type of Health professionals interviewed

South Asian

White British

Community/School Nurses

16

29

13

Community Pharmacists

3

Fathers

15

4

Research assistant

1

Carers

5

–

Senior hospital play specialist

1

Boys

20

8

Clinical operational lead

1

Girls

13

6

Total

37
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achieve consensus on which theme to prioritise when
developing the subsequent intervention. One hundred
and forty-five South Asian participants (from different
cultural and religious communities) and 6 White British
participants were involved in the prioritisation
workshops.
Different prioritisation methods identified below were
used for each group (adults, children, and healthcare
professionals) to ensure that everyone was given a voice
and all opinions were heard.
Adult groups

Modified Nominal Group Technique (NGT) [63], enabling minority opinions to be heard, aimed to ensure that
no opinions were dismissed. To further minimise this
risk, discussion and revision elements of NGT used individual voting rather than table consensus. The methods
used to ensure appropriate cooperation and prioritisation in the workshops are detailed in Table 4.
Children’s groups

For children, methods which were mindful of age variation, understanding and ability were used [65]. We used
discursive workshops and visual methods rather than didactic techniques. Children prioritised key themes via
diamond ranking, known to be successful with children
[65–67] since it allows equal positioning of some items,
making ranking easier for child completion [68]. Given
participants’ different ages and abilities, older children
were able to choose between a linear ranking or a modified diamond ranking, and younger children used a
modified diamond ranking. Children were also able to
use a Budget Pie ranking technique, whereby each child
could distribute a virtual wallet of £300 across different
priorities [69]. The results of these ranking techniques
were combined using the Borda approach [64].
Healthcare professional groups

E-workshops were used for healthcare professionals to
maximise participation, with a questionnaire link sent by
email to all 37 participating healthcare professionals.
Table 4 Modified Nominal Group Technique
• Findings were presented orally with hard copies available at each
table
• Participants were grouped according to language requirements, with
community facilitators providing translations where required
• Ranking datasheets were used for a linear ranking of the key themes
that were presented
• Small group discussions followed and focussed on the need for an
intervention to be developed for each key theme
• Following the discussion, participants were asked to re-rank the
themes, again using a linear ranking, and were given the opportunity to
explain their reasoning
• Data from the workshops were tabulated with a Borda approach [64]
used to calculate overall priorities
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Participants ranked the 11 themes using linear ranking,
and were then given the opportunity to explain their
reasoning. Once again, the Borda approach was used to
combine ranking data [64].
Ultimately, the theme selected for further exploration,
which was consistently ranked highly by families, was
‘getting a diagnosis’, and this theme was focused on for
the subsequent intervention development phase (see
Table 5). This diagnosis domain includes consideration
of barriers to timely diagnosis and the need for accessible information about the diagnosis for families with
asthma.
Section C: intervention development

The research team received specialist training from IM
expert, Kay Bartholomew [47]. The proposed intervention was discussed in meetings of research team members, the research advisory panel, community facilitators
and additional external advisors. The advisory panel represented the following professional areas: paediatrics,
public health, general practice, commissioners and children’s services (including service managers, school
nurses and paediatricians). South Asian parents of children with asthma were represented. During these meetings, a formulation-based approach was adopted [70].
The prioritised objective was matched, via psychosocial
theories, to an evidence-based intervention [71]. During
this phase, a scoping review was conducted to find previously tested interventions for asthma in children; a total
of 408 interventions were identified, with four focusing
on South Asian children. The scoping review considered
how, and by whom, interventions were developed and
where they were tested, and whether they were successful. At this stage, interview and focus group data from
the previous phases were incorporated, to ensure that
the intervention would be culturally acceptable.
In line with IM methodology [47], the theme of ‘getting a diagnosis’ was used in order to identify performance objectives and change objectives that would
facilitate an improved diagnosis process for asthma.
Members of the research team convened to consider
what behaviours should be encouraged to achieve the
overall desired outcome of the programme (performance
objectives), by firstly considering the target group, their
current behaviour, and what behaviours would be more
helpful to achieve the overall desired outcome. Alongside this, determinants of behaviour were identified (e.g.
lack of understanding of symptoms due to a communication barrier). They then considered the changes that
should be made to achieve the overall desired outcome
of the programme (change objectives). The needs assessment had highlighted that areas of focus should include
knowledge and skills, self-efficacy, individual perceptions
of risk, and expectations of the outcome. Therefore, the
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Table 5 Modified Nominal Group Technique
South Asian community rankings
(n = 62)

South Asian parents of children with
asthma rankings (n = 22)

White British parents of children with
asthma rankings (n = 2)

Getting a diagnosis

Getting a diagnosis

What to do day to day

Understanding what asthma is

Not all doctors and nurses treating asthma
well enough

Getting a diagnosis

Types of services available for asthma

Types of services available for asthma

Medicines for asthma

Being able to talk to doctors and nurses

Being able to talk to doctors and nurses

Information and support for families

Not all doctors and nurses treating
asthma well enough

Understanding what asthma is

School and my child’s asthma

Medicines for asthma

Medicines for asthma

Understanding what asthma is

Having suitable information on
asthma

What to do day to day

Not all doctors and nurses treating asthma
well enough

School and my child’s asthma

Having suitable information on asthma

Knowing about and using services for
asthma

What to do day to day

School and my child’s asthma

Raising awareness and understanding
about asthma

Community awareness of asthma

Being able to use the services

Knowing what to do in an emergency

Being able to use the services

Community awareness of asthma

Self-Regulation Theory [72] and Social Cognitive Theory
[73] were observed when creating the change objectives.
Self-Regulation Theory constructs an individual as an
active agent who responds cognitively and emotionally
to health threats, in so doing appraising health status
and utilising coping strategies to address them. Similarly,
the Social Cognitive Theory appreciates that learning occurs in a social context with a dynamic and reciprocal
interaction of the person, environment, and behaviour.
The objectives and observations were then matched to
practical applications (see Additional file 3 for a sample
matrix).
Therefore, in line with the IM process and with consideration of the findings from the scoping review, the
following components were prioritised as vital for the
intervention – awareness, context, and training. In this
setting, awareness refers to the appropriate knowledge
to live with and manage asthma; context refers to structural and personal factors that may influence outcomes;
and training refers to education as well as empowerment
to self-manage the condition. The different components
were designed to target multiple aspects of the socioecological model.
The intervention was therefore named the ‘ACT
(Awareness, Context (cultural and organisational) and
Training) on Asthma’ programme. ‘ACT on Asthma’ is
designed to consider the wider factors that can facilitate
a diagnosis of asthma, beyond simply medical investigations, including community awareness of asthma, education, accessibility and trust in medical services. The
intervention was envisaged as a management pathway
for asthma targeting each of these factors across three
arms, led by a central co-ordinating team. The three

arms at this stage comprised one arm targeted to raise
awareness of asthma, both amongst communities and
HCPs; one arm focusing on clinical support; and one
arm focusing on education and training, again targeting
both communities and HCPs (Fig. 3). The co-ordinating
team was to provide the necessary oversight and integration required.
The elements of the intervention are designed to target both individual and systemic barriers that patients
and HCPs may face, with training and education both of
patients, their families/caregivers and of HCPs. The development of the programme adhered to participatory
research principles, aiming to break down traditional
power imbalances between researchers and the
researched by using a bottom-up process of information
gathering and intervention design, with consideration of
socio-ecological factors.
Section D: intervention finalisation

The research team incorporated all the recommendations generated previously into the intervention plan. At
this point, the intervention was carefully reviewed, discussed and refined. The draft intervention was taken for
further refinement and finalisation to a combined professional and layperson workshop.
Thirty individuals took part in the finalisation workshops. These were 15 parents or carers of children with
asthma, 12 children with asthma, two HCPs, and one
key informant. In groups, they discussed one aspect of
the intervention, their likelihood of using it, how they
might improve it and any problems they predicted in its
implementation. The finalisation process led to the
addition of a fourth arm to the model, an ‘advice centre’
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Fig. 3 Finalised ‘ACT on Asthma’ programme

arm. The advice centre was envisaged as a hub which
could act as a point of contact for patients and their
families/caregivers when questions arose and could also
host events where families could meet one another and
share experiences (Fig. 3).
The modified IM approach was utilised to engage researchers, healthcare professionals and communities in
the development of an intervention to address issues
pertinent to asthma management for South Asian children and their families. The iterative process of intervention therefore produced a final four-armed ‘ACT on
Asthma’ programme, with the four arms encompassing
awareness, clinical support, training and education, and
advice (Fig. 3). All arms would be co-ordinated by the
central team.
The collaborative approach used involved multiple
stakeholders in both the development and refinement of
the intervention. Formative research methods were used
to assess the needs of the population and the cultural
context in which it must be delivered. We utilised two
key principles throughout the development of the intervention; community-based participatory research principles and IM procedures. Using the community based

participatory research approach, we were able to work
closely with stakeholders and gain valuable sources of
knowledge to inform the intervention development. This
enabled us to engage, and accommodate key stakeholders; to incorporate the lived experiences of diverse
groups of people; and to work towards the priorities of
patients and their families/caregivers. In line with the
project design, the process was systematic and informed
by theory.
Findings revealed a consistent lack of lay understandings of asthma causes, triggers, symptoms, treatments
and outcomes, which conflicted with medical definitions,
suggesting a need for enhanced public awareness about
asthma.

Discussion
The aim of the MIA project was to develop a tailored
intervention-planning framework, and then to use this
framework to develop a multifaceted intervention
programme. This paper illustrates how communitybased participatory research principles were combined
with the modified IM developmental tool to produce the
‘ACT on Asthma’ programme. ‘ACT on Asthma’
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identifies, and targets, factors that prevent South Asian
children with asthma from being managed appropriately.
We hope the process and findings from this study will
be useful for service providers and commissioners, and
lead to the development and implementation of further
evidence-based intervention programmes [56]. The
Global Initiative for Asthma recognises that “a person’s
willingness and ability to engage in self-management
may vary depending on factors such as ethnicity … interventions adapted for cultural and ethnicity perspectives
have been associated with improved knowledge and significant improvements in inhaler technique”, and that the
patient-health care partnership should be tailored to individual patients’ cultural and educational backgrounds,
beliefs and desire for autonomy. We believe the MIA
project has contributed to the existing evidence regarding the burden of asthma for South Asian children; we
note the current Global Initiative for Asthma Guidelines
[6] do not elaborate or provide a specific reference in
the text to South Asians. This study process provides information on the barriers and challenges they face and
information on how to collaborate effectively with the
SA population in regard to asthma management, and
the practical process of co-developing interventions for
asthma that are culturally acceptable.
The project was able to encompass the perspectives of
communities, families, key opinion-formers, and health
care professionals to attempt to ensure a rounded and
comprehensive consideration of barriers and facilitators
to asthma management and the development of proposed interventions. This ensured that a bottom-up approach to intervention development, placing the
concerns and issues of families at its centre, and was also
able to include professional and organisational perspectives. The term ‘South Asian’ refers to a heterogeneous
group, and so this study aimed to include individuals
across the main communities within this grouping,
namely Indian, Bangladeshi and Pakistani. There were a
high number of participants from ‘seldom heard’ groups,
across several languages and religious/cultural backgrounds. The health priorities of South Asian community members have previously been demonstrated to
differ from the priorities of HCPs, so incorporation of
diverse views is highly important [58]. The use of community facilitators was also vital to conduct a culturally
sensitive research project. As such, they were crucial
members facilitating collaboration between PPI participants and the professional researchers, providing assistance with recruitment and acting as cultural mediators
with the research team [74]. We acknowledge that the
SA population is ‘heterogenous’ in origin and diverse in
cultural specifics, but in the UK setting, there remains a
degree of commonality of interest and experience, distinct from the ‘majority’ White British population in
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the UK, which serves to justify this conjoint approach
within the group ‘South Asians’ [75]. We aimed for our
intervention to be more culturally acceptable than
current interventions/programmes which are designed
and implemented with greater input from White British
patients than from minority groups.
Practical challenges were tackled by using venues
which served as hubs for the South Asian community,
and by interviewing in participants’ homes and languages where necessary. Community venues were easily
reached via public transport, and participants with particular needs were ordered taxis. Workshops were held
at a time suitable to the participants, most frequently
weekends or evenings, with financial recompense for
transport costs. To help facilitate interviews with families, on-site crèche facilities were provided, alongside refreshments accommodating diverse dietary requirements
according to religious and cultural beliefs. Moreover,
low-value vouchers for local shops were provided for
workshop participants and youth facilitators to thank
them for their participation, and an on-site crèche was
for provided for those who chose to use the facility.
A mixed-methods study evaluating relationships
between community members and researchers in a
community-based participatory research project reported that an important promoter of success occurs
when partners feel strong motivation towards each other
and the health topic in question [76]. The partners in
the MIA project were particularly dedicated because of
knowledge of the disparity in outcomes amongst this patient group. However, in the same study, self-rated perceptions of success also fell over time as problems were
encountered [76]. This highlights the importance of
maintaining energy and communication throughout a
project. The study in question aimed to foster more formal academic relationships between researchers and the
community through teaching in academic methods while
preserving their non-academic knowledge that is highly
valuable for the research team. In this study, this occurred with mutual learning through conversation between parent representatives and community facilitators
and researchers, and if expanded could be a route that
could encourage long-term sustainable relationships and
be useful for programme implementation. Developing an
equal partnership is particularly beneficial for the cocreation of knowledge that brings about lasting local
change.
Going forward, implementation science research has a
key role in developing health disparity research, or areas
where outcomes for minority groups, as for South
Asians in the UK with asthma, are worse than for majority groups [13]. For example, Chinman et al. have argued
that most disparity research currently focuses on detecting disparities, rather than exploring the underlying
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mechanisms that may explain them or developing interventions to combat them [77]. They argue that, for example, frameworks such as the Consolidated Framework
for Intervention Research may be useful in developing
the focus of studies of the mechanisms of disparities because they focus on systemic factors beyond the patient,
their families/caregivers and provider. A new framework
proposed by Nápoles and Stewart describes a ‘transcreational’ framework to design and deliver interventions to
reduce disparities within communities, which engages
community partners from the beginning of the
programme [78].
A major strength of IM as a tool for intervention design is that it provides both a theory and evidence-based
planning process to develop tailored interventions with
potential cost-offset. A systematic review has reported
on significant increases in uptake of disease-prevention
interventions designed using IM [79]. However, a particular challenge when using participatory research
methods, coupled with IM, is that project scope can
grow, particularly when working with a previously
under-researched population and when certain needs are
not anticipated a priori. Also, although this study identified a number of areas of focus for South Asian children
with asthma, it would have been unfeasible to tackle all
areas at once, hence the selection of the ‘getting a diagnosis’ exemplar. IM is resource intensive as it requires
lengthy analysis as well as maintenance of a high degree
of community involvement over the project’s lifetime.
For instances, the planned study timeline was about 2
years and 5 months in total (see Additional File 4). Notably, we utilised a great deal of resources that ultimately
could only be focused on one area for the South Asian
population. However, a benefit of conducting this type
of study was that we were fully able to appreciate the
real-world feasibility of conducting intervention development in this manner. Organising a series of workshops
to develop and finalise the programme was also costly in
terms of hosting and reimbursing participants. It can be
questioned whether the ultimate outputs are costeffective [80]. These challenges, in conjunction with
growing evidence on the benefits of tailored interventions, need to be fully appreciated when planning an IM
approach. Further consideration should be given to how
such a formulation-driven approach can be both rigorous in understanding barriers and levers to change, yet
less resource intensive (e.g. projects with extensive
health economic modelling).
There are, therefore, a number of limitations to this
study. The MIA project highlights how taking a collaborative, multifaceted approach to intervention design
can result in the development of a comprehensive intervention, but further research is necessary to establish
whether such efforts are justified in terms of efficacy and
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cost-effectiveness. The MIA project was not powered or
funded to test a clinical intervention, rather we aimed to
offer a methodology in Asthma diagnosis and management based on a selected single issue, in the hope that it
could provide a framework for intervention development
in this population later on, either with the selected issue
we used, or another issue. The intervention produced
through this process has not yet been implemented in
practice. Additionally, although we aimed to incorporate
patients and families/caregivers from seldom-heard
backgrounds, our sampling may not have been representative because those who are likely to engage in such research projects may have characteristics that differ from
those who do not. Unlike randomised-controlled trials,
selection bias is not necessarily a marker of unreliability
in a participatory study; however, some limitations may
have been introduced since the approach for recruitment
in Phases 3 and 4 included inviting back participants
from Phase 2 (participants who experienced interviews
or focus group sessions positively may be more likely to
accept subsequent invitations) and some participants
were known to the research team in a clinical context
prior to study commencement. The resultant data was
coded by one coder from each population dataset (one
for SA participants, one for White British), although, this
was minimised via subsequent revisits by both analysts
to ensure that integrity of the coding was maintained
and consistent. Finally, we do not have information on
the number of participants approached who declined to
participate, and do not have further information on the
demographics of participants beyond what is presented.
Authors felt that it was essential that our findings be
disseminated back to the target population. Dissemination included local dissemination to participants
through our workshops, dissemination meetings with academics, UK and international academic conferences,
wider dissemination in media (e.g. BBC and independent
radio, Asthma UK grant application), and use of findings
for further research applications [56]. Regarding the
implementing of interventions by the community, some
participants helped to direct an awareness film, which
was freely available for the community and other stakeholders through the internet. Asthma UK representatives
attended a number of workshops, enabling the community to directly engage and receive further information
about their child’s condition. Moreover, some of the
community members were supported to raise awareness
about asthma within their child’s school. Finally, as previously cited, the MIA project resulted in academic publications [9, 56–58, 61].
In terms of impact, a number of other studies have
cited our methodological approach including studies
examining paediatric autopsies within minority groups
[81, 82], participation in research amongst children in
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life-limiting conditions [83], and a US-based study on an
asthma toolkit [84]. The approach has been cited in local
meetings in London boroughs with diverse populations,
and the methodology is being used in upcoming UK and
India-based studies of childhood infections, pollution
and nutrition [85–87]. Further post-hoc analyses on this
utility of this approach compared to others would be
valuable, with acknowledgements of the difficulties of its
application. The procedures used in the MIA project can
be adapted using the principles described and applied in
other settings with other South Asian and other culturally distinctive groups, with due attention to such local
issues as the mix of ethnicity, language, religion and
history.

Conclusions
The strength of the MIA project comes from its rigorous
engagement of South Asian children, families and communities affected by asthma, and its identification of
their needs and concerns. The MIA project identified
barriers in relation to individual knowledge and understanding of asthma management, inadequate education
of health care professionals on the needs a minority
community, and barriers relating to the way in which
asthma services are provided. The subsequent intervention was developed with, and revised inductively alongside, patients, their families/caregivers, and the HCPs
who manage this common condition. We recommend
that this collaborative and participatory approach is considered by intervention developers and programme planners, especially when working with previously neglected
patient groups, alongside rigorous and continuous evaluation of efficacy.
Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12874-020-01148-y.
Additional file 1. COREQ Checklist. Consolidated criteria for reporting
qualitative studies (COREQ): 32-item checklist. (PDF 113 kb)
Additional file 2. Interview Questions and Topic Guides. A document
providing details of scripts and topic guides used in interviews and focus
groups during the study. (DOCX 21 kb)
Additional file 3. Sample matrix of performance objectives,
determinants and change objectives. Sample matrix of performance
objectives, determinants and change objectives. (PDF 138 kb)
Additional file 4. Timeline for Study - Gantt Chart. Gantt chart. (PDF 94
kb)

Abbreviations
ACT: Awareness, Context (cultural and organisational) and Training;
BBC: British Broadcasting Corporation; BTS: British Thoracic Society;
CBPR: Community-Based Participatory Research; GPs: General Practitioners;
HCPs: Healthcare Professionals; IM: Intervention Mapping; MIA: Management
and Interventions for Asthma; NGT: Nominal Group Technique;
RCTs: Randomised Controlled Trials; SA: South Asian; SIGN: Scottish
Intercollegiate Guidelines Network; UK: United Kingdom; WB: White British

Page 14 of 16

Acknowledgements
The authors would like to express their thanks to the following: All families,
children, community members and healthcare professionals who
participated. The community facilitators and advisory committees. Professor
Jonathan Grigg who contributed to the conception and design of the study
and gave advice throughout the project. External advisor, Professor Mike
Thomas. Chelsea Huddlestone and Aadil Ali who were youth facilitators. Ms.
Gill Perkins and Jo Wilson who assisted with the reviewing of the literature
for the systematic evidence synthesis in Phase 1. Mrs. Stephanie Langan, Mrs.
Elaine Huddlestone and Mrs. Liz Knight. University of Leicester, Leicester
Royal Infirmary and the Children’s Assessment Unit, Leicester Community
Child Health Services, all participating community centres, Mosques and
Gurdwaras, organisations, creches, LCEHR. Asthma UK, with particular thanks
to Brigid Hall and Leanne Metcalf. The PCRN and CLRN and the Leicester
Community Children’s Partnership. Dr. Jo Forster. Dr. Neena Lakhani. Dr.
Marian Carey. De Montfort University. Our recruitment sites.
Authors’ contributions
ML, DB, LC, NR, NH, NJ, MM, CHW, MJ made substantial contributions to the
conception and design of the study. ML was co-responsible for the overall
direction of the project. ML, NR, DB, LC, NH, NJ, MM, ECA, CHW, MJ contributed to the analysis and interpretation of data. ML, DB, LC, NR, NH, LM, NJ,
MM, ECA, CHW, MJ contributed to the systematic evidence synthesis. ML, DB,
LC, NH, NR, NJ, MM, MaL, MJ designed and delivered the participatory workshops. ECA wrote the first draft of the report. YYB, ECA, ML led revisions of
the manuscript. ML, DB, LC, NR, NH, NJ, MM, ECA, CHW, LM, MJ, MaL, YYB
contributed to the drafting of the report and gave final approval of this report. All authors have agreed both to be personally accountable for the author’s own contributions and to ensure that questions related to the
accuracy or integrity of any part of the work, even ones in which the author
was not personally involved, are appropriately investigated, resolved, and the
resolution documented in the literature.
Funding
This project was funded by the NIHR Health Services and Delivery Research
Programme (project number 09/2001/19) and was published in full in the
Health Services and Delivery Research journal. Further information available
at: https://www.journalslibrary.nihr.ac.uk/programmes/hsdr/09200119/#/ The
funder had no role in the design of the study or with collection, analysis,
and interpretation of data or in writing the manuscript.
Department of Health disclaimer: This report presents independent research
commissioned by the National Institute for Health Research (NIHR). The
views and opinions expressed by authors in this publication are those of the
authors and do not necessarily reflect those of the NHS, the NIHR, MRC, CCF,
NETSCC, the Health Services and Delivery Research programme or the
Department of Health and Social Care. Logan Manikam is currently funded
via an NIHR Advanced Fellowship. Monica Lakhanpaul was partly funded by
the NIHR Collaboration for Leadership in Applied Health Research and Care
(CLAHRC) North Thames at Bart’s Health NHS Trust and is now supported by
the NIHR GOSH Biomedical Research Centre.
Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.
Ethics approval and consent to participate
Ethical approval was gained through the Derbyshire Research Ethics
Committee (ref. 09/H0401/85), University of Leicester Research and
Governance team and NHS R&D approval. All participants gave written or
verbal consent to participate in the study as approved by the ethics
committees. Verbal audio-recorded consent was taken in cases where participants did not have sufficient literacy skills to read the consent form [56].
Consent for publication
Not applicable.
Competing interests
During the MIA project, Monica Lakhanpaul was appointed as a National
Institute for Health and Care Excellence (NICE) Fellow, member of the NHS
Evidence advisory board, the Health Technology Assessment advisory panel

Lakhanpaul et al. BMC Medical Research Methodology

(2020) 20:271

and the Drugs and Therapeutics Bulletin editorial panel. Logan Manikam
is Director of Aceso Global Health Consultants Ltd.
Author details
1
Population, Policy and Practice, UCL Great Ormond Street Institute of Child
Health, 30 Guildford Street, London WC1N 1EH, UK. 2Whittington Health NHS
Trust, London, UK. 3School of Applied Social Sciences, De Montfort
University, The Gateway, Leicester LE1 9BH, UK. 4Clinical Psychology,
Department of Neuroscience, Psychology and Behaviour, University of
Leicester, Lancaster Road, Leicester LE1 7HA, UK. 5Paediatric Liver, GI and
Nutrition Centre and Mowatlabs, King’s College Hospital, London SE5 9RS,
UK. 6Aceso Global Health Consultants Ltd., 3 Abbey Terrace, London SE2 9EY,
UK. 7Child Development Team, Ealing Services for Children with Additional
Needs, West London NHS Trust, Carmelita House, 21-22 The Mall, Ealing W5
2PJ, UK. 8Parent representative, Leicester, UK. 9Specialised Commissioning,
NHS England and NHS Improvement, Midlands Region, Fosse House, 6 Smith
Way, Grove Park, Enderby, Leicester LE19 1SX, UK. 10Center for Health
Services and Clinical Research, University of Hertfordshire, College Lane
Campus, Hatfield AL10 9AB, UK. 11UCL Institute of Epidemiology &
Healthcare, 1 – 19 Torrington Place, London WC1E 7HB, UK. 12Nuffield
Department of Population Health, University of Oxford Richard Doll Building,
Old Road Campus, Headington, Oxford OX3 7LF, UK. 13Faculty of Biology,
Medicine and Health, University of Manchester, Oxford Road, Manchester
M13 9PL, UK. 14Faculty of Health and Life Sciences, Mary Seacole Research
Centre, De Montfort University, The Gateway, Leicester LE1 9BH, UK.
Received: 15 March 2020 Accepted: 14 October 2020

References
1. The Nuffield Trust, International comparisons of health and wellbeing in
adolescence and early adulthood. 2019.
2. Erickson S. Effect of race on asthma management and outcomes in a large,
integrated managed care organisation. Arch Intern Med. 2007;167(17):1846–
52.
3. Department of Health. Tackling Health Inequalities: a Programme for Action.
London: Department of Health Publications; 2003.
4. Department of Health. Better health, better care and better value for all:
equality objectives action plan September 2012–December 2013. London:
Department of Health; 2012.
5. Smedley BD, Stith AY, Nelson AR. Unequal treatment: confronting racial and
ethnic disparities in health care. Washington DC: National Academy Press;
2002.
6. Global Initiative for Asthma, 2020 GINA report, global strategy for asthma
management and prevention 2020.
7. British Thoracic Society, BTS/SIGN British Guideline on the Management of
Asthma. 2019.
8. Hussein S, Partridge M. Perceptions of asthma in south Asians and their
views on educational materials and self-management plans: a qualitative
study. Patient Educ Couns. 2002;48(2):189–94.
9. Lakhanpaul M, et al. A qualitative study to identify parents’ perceptions of
and barriers to asthma management in children from south Asian and
white British families. BMC Pulm Med. 2017;17(1):126.
10. Hull SA, et al. Asthma prescribing, ethnicity and risk of hospital admission:
an analysis of 35,864 linked primary and secondary care records in East
London. NPJ Prim Care Respir Med. 2016;26:16049.
11. Sheikh A, et al. Ethnic variations in asthma hospital admission, readmission
and death: a retrospective, national cohort study of 4.62 million people in
Scotland. BMC Med. 2016;14(1):3.
12. Griffiths C, et al. Influences on hospital admission for asthma in south Asian
and white adults: qualitative interview study. BMJ (Clinical research ed).
2001;323(7319):962–6.
13. Netuveli G, et al. Ethnic variations in UK asthma frequency, morbidity, and
health-service use: a systematic review and meta-analysis. Lancet. 2005;
365(9456):312–7.
14. Duran-Tauleria E, et al. Influence of ethnic group on asthma treatment in
children in 1990-1: national cross sectional study. BMJ (Clinical research ed.).
1996;313(7050):148–52.
15. Kuehni CE, et al. Wheeze and asthma prevalence and related health-service
use in white and south Asian pre-schoolchildren in the United Kingdom.
Clin Exp Allergy. 2007;37(12):1738–46.

Page 15 of 16

16. Bhopal R. Ethnicity, race, and health in multicultural societies: foundations
for better epidemiology, public health, and health car. Oxford: Oxford
University Press; 2007.
17. Johnson M. In: Saks M, Allsop J, editors. Researching the health of minority
ethnic groups, in Researching health: qualitative, quantitative and mixed
methods. London: Sage; 2012.
18. Ingleby D, Krasnik A, Lorant V, Razum O. Health inequalities and risk factors
among migrants and ethnic minorities. In: COST Series on health and
diversity, volume I. Antwerp/Apeldoorn: Garant; 2012. p. 39–52.
19. Johnson M. User and community involvement in health & social care
research: the case of migrants and ethnic minorities. In: Ingleby D, et al.,
editors. Inequalities in health care for migrants and ethnic minorities. COST
series on health and diversity, volume II. Garant: Antwerp/Apeldoorn; 2012.
p. 173–87.
20. Borde T, Johnson MRD. In: Culley L, Hudson N, van Rooij F, editors.
Representation of ethnic minorities in research – Necessity, opportunity and
adverse effects, In Marginalized Reproduction: Ethnicity, Infertility and
Reproductive Technologies. London: Earthscan; 2009. p. 64–80.
21. Glanz H, Rimer B, Viswanath K. Health behaviour and health education:
theory, research, and practice. San Francisco: Jossey Bass; 2008.
22. Sallis J, Owen N. Ecological Models of Health Behaviour. In: Glanz K, Rimer B,
Viswanath K, editors. Health behaviour and health education: theory,
research and practice. San Francisco: Jossey-Bass; 2002. p. 462–82.
23. Hussain-Gambles M, et al. Involving South Asian patients in clinical trials.
Health Technol Assess. 2004;8(42):1–109.
24. Mason S, et al. Representation of south Asian people in randomised clinical
trials: analysis of trials’ data. BMJ. 2003;326:1244–5.
25. De Las ND, et al. A systematic review of community-based participatory
research to enhance clinical trials in racial and ethnic minority groups.
Health Serv Res. 2012;47(3):1363–86.
26. Johnson, M.R.D., User and Community Involvement in Health & Social Care
Research: the case of Migrants and Ethnic Minorities, In Inequalities in
Health Care for Migrants and Ethnic Minorities. COST Series on Health and
Diversity, D. Ingleby, et al., Editors. 2012. p. 173–187.
27. Davidson EM, et al. Behavior change interventions to improve the health of
racial and ethnic minority populations: a tool kit of adaptation approaches.
Milbank Quarterly. 2013;91(4):811–51.
28. Department of Health, Report of the children and young people's health
outcomes forum. 2012. https://www.gov.uk/government/publications/
independent-experts-set-out-recommendations-to-improve-children-andyoung-people-s-health-results.
29. HM Government. In: Department of Health, editor. Healthy Lives, Healthy
People: Our Strategy for public health. London: HM Government; 2010.
30. Department of Health. Public Health Outcomes Framework 2013 to 2016.
London: Crown Copyright; 2014. www.dh.gov.uk/publications.
31. Liu J, et al. Adapting health promotion interventions to meet the needs of
ethnic minority groups: mixed-methods evidence synthesis. Health Technol
Assess. 2012;16(44):1–490.
32. Rooney LK, et al. Promoting recruitment of minority ethnic groups into
research: qualitative study exploring the views of south Asian people with
asthma. J Public Health. 2011;33(4):604–15.
33. Harris DA, et al. Community-based participatory research is needed to
address pulmonary health disparities. Ann Ame Thorac Soc. 2016;13(8):
1231–8.
34. Salway S, et al. Researching health inequalities with community researchers:
practical, methodological and ethical challenges of an ‘inclusive’ research
approach. Res Involvement Engagement. 2015;1(1):9.
35. Ali PA, et al. Enhancing health literacy through co-design: development of
culturally appropriate materials on genetic risk and customary
consanguineous marriage. Prim Health Care Res Dev. 2019;20:e2.
36. Wilson E. Community-based participatory action research. In: Liamputtong
P, editor. Handbook of research methods in health social sciences.
Singapore: Springer Singapore; 2018. p. 1–15.
37. Wise M, et al. Internet Telehealth for pediatric asthma case management:
integrating computerized and case manager features for tailoring a webbased asthma education program. Health Promot Pract. 2007;8(3):282–91.
38. McCallum GB, et al. Culture-specific programs for children and adults from
minority groups who have asthma. Cochrane Database Syst Rev. 2017;8(8):
CD006580.
39. Grover C, et al. Medication education program for Indian children with
asthma: a feasibility stud. Niger J Clin Pract. 2016;19(1):76–84.

Lakhanpaul et al. BMC Medical Research Methodology

(2020) 20:271

40. Moudgil H, Marshall T, Honeybourne D. Asthma education and quality of life in
the community: a randomised controlled study to evaluate the impact on
white European and Indian subcontinent ethnic groups from
socioeconomically deprived areas in Birmingham, UK. Thorax. 2000;55(3):177–83.
41. Poureslami I, et al. Effectiveness of educational interventions on asthma selfmanagement in Punjabi and Chinese asthma patients: a randomized
controlled trial. J Asthma. 2012;49(5):542–51.
42. Tapp H, et al. Adapting community based participatory research (CBPR)
methods to the implementation of an asthma shared decision making
intervention in ambulatory practices. J Asthma. 2014;51(4):380–90.
43. Jacome SN, et al. Using community priorities and misconceptions about
asthma as a vessel for community-led education among Hispanics. J
Asthma. 2019:1–8.
44. Davis SR, et al. “Kiss myAsthma”: using a participatory design approach to
develop a self-management app with young people with asthma. J Asthma.
2018;55(9):1018–27.
45. Peters D, et al. Young people’s preferences for an asthma self-management
app highlight psychological needs: a participatory study. J Med Internet Res.
2017;19(4):e113.
46. Baker R, et al. Tailored interventions to overcome identified barriers to
change: effects on professional practice and health care outcomes.
Cochrane Database Syst Rev. 2010;3:CD005470.
47. Bartholomew L, et al. Planning health promotions programs: an
intervention mapping approach. 2nd ed. San Francisco: Wiley; 2006.
48. van Oostrom SH, et al. Development of a workplace intervention for sicklisted employees with stress-related mental disorders: intervention mapping
as a useful tool. BMC Health Serv Res. 2007;7:127.
49. Brug J, Oenema A, Ferreira I. Theory, evidence and intervention mapping to
improve behavior nutrition and physical activity interventions. Int J Behav
Nutr Phys Act. 2005;2(1):2.
50. Wolfers MEG, et al. Using Intervention Mapping to develop a programme to
prevent sexually transmittable infections, including HIV, among heterosexual
migrant men. BMC Public Health. 2007;7(141).
51. McEachan RRC, et al. Evidence, theory and context: using intervention
mapping to develop a worksite physical activity intervention. BMC Public
Health. 2008;8(326).
52. Taylor NJ, et al. Using intervention mapping to develop a culturally
appropriate intervention to prevent childhood obesity: the HAPPY (healthy
and active parenting programme for early years) study. Int J Behav Nutr
Phys Act. 2013;10:142.
53. Asthma UK. The asthma divide : inequalities in emergency care for people
with asthma in England. London: Asthma UK; 2007. p. 20.
54. Office for National Statistics. Ethnic group: 2011: Nomis. Cardiff: Official
Labour Market Statistics; 2013.
55. Goodman LA. Snowball sampling. Ann Math Statist. 1961;32(1):148–70.
56. Lakhanpaul M, et al. The use of a collaborative structured methodology for
the development of a multifaceted intervention programme for the
management of asthma (the MIA project), tailored to the needs of children
and families of South Asian origin: a community-based, participatory study.
Health Serv Deliv Res. 2014;2(28):1–226.
57. Lakhanpaul M, et al. Qualitative study to identify ethnicity-specific
perceptions of and barriers to asthma management in south Asian and
white British children with asthma. BMJ Open. 2019;9(2):e024545.
58. Manikam L, et al. Using a co-production prioritization exercise involving
south Asian children, young people and their families to identify health
priorities requiring further research and public awareness. Health Expect.
2017;20(5):852–61.
59. Silverman D. Interpreting qualitative data: methods for analysing talk, text,
and interaction. Thousand Oaks: Sage; 2006.
60. Karnieli-Miller O, Strier R, Pessach L. Power relations in qualitative research.
Qual Health Res. 2009;19(2):279–89.
61. Lakhanpaul M, et al. A systematic review of explanatory factors of barriers
and facilitators to improving asthma management in south Asian children.
BMC Public Health. 2014;14:403.
62. Davidson EM, et al. Consideration of ethnicity in guidelines and systematic
reviews promoting lifestyle interventions: a thematic analysis. Eur J Pub
Health. 2014;24(3):508–13.
63. Allen J, Dyas J, Jones M. Building consensus in health care: a guide to using
the nominal group technique. Br J Community Nurs. 2004;9(3):110–4.
64. Ying Z. Consensus-based Ranking of Multi-valued Objects: A Generalized
Borda Count Approach. IEEE Trans Knowl Data Eng. 2013;99(PrePrints):1.

Page 16 of 16

65. Bucknall S. Researching young researchers in primary schools: responding
to children's evaluations of a participatory technique. In: British Educational
Research Association New Researchers/Student Conference: University of
London. London: Institute of Education; 2007.
66. Clark J. Using diamond ranking as visual cues to engage young people in
the research process. Qual Res J. 2012;12(2):222–37.
67. O’Kane C. Facilitating children's views about decisions which affect them. In:
Christensen P, James A, editors. Research with children: perspectives and
practices. London: Falmer Press; 2000. p. 136.
68. Bucknall S. Exploring children’s experiences of carrying out their own
research studies. Milton Keynes: The Open University; 2005.
69. Skedgel CD, Wailoo AJ, Akehurst RL. Choosing vs. allocating: discrete choice
experiments and constant-sum paired comparisons for the elicitation of
societal preferences. Health Expect. 2015;18(5):1227–40.
70. Dawson D, Moghaddam N. Formulation in action: an introduction. In: Dawson
D, Moghaddam N, editors. Formulation in action: applying psychological
theory to clinical practice. Berlin; New York: Walter de Gruyter; 2016. p. 3–8.
71. Johnstone L. Dallos R. In: Dallos R, editor. Formulation in psychology and
psychotherapy. UK: Routledge; 2013.
72. Baumeister R, Vohs K. In: Baumeister R, Vohs K, editors. Handbook of selfregulation: research, theory and applications. New York: Guildford Press; 2007.
73. Bandura A. Social foundations of thought and action. New Jersey: Prentice
Hall; 1986.
74. Al-Krenawi A, Graham JR. The cultural mediator: bridging the gap between
a non-Western community and professional social work practice. Br J Soc
Work. 2001;31(5):665–85.
75. Johnson MRD, et al. A glossary for the first world congress on migration,
ethnicity, race and health. Public Health. 2019;172:85–8.
76. Allen ML, et al. A capacity building program to promote CBPR partnerships
between academic researchers and community members. Clin Transl Sci.
2011;4(6):428–33.
77. Chinman M, et al. Harnessing implementation science to increase the
impact of health equity research. Med Care. 2017;55(Suppl 9 2):S16–23.
78. Napoles AM, Stewart AL. Transcreation: an implementation science
framework for community-engaged behavioral interventions to reduce
health disparities. BMC Health Serv Res. 2018;18(1):710.
79. Garba RM, Gadanya MA. The role of intervention mapping in designing
disease prevention interventions: a systematic review of the literature. PLoS
One. 2017;12(3):e0174438.
80. Lilja N, Bellon M. Some common questions about participatory research: a
review of the literature. Dev Pract. 2008;18(4–5):479–88.
81. Lewis C, et al. Minimally invasive autopsy for fetuses and children based on
a combination of post-mortem MRI and endoscopic examination: a
feasibility study. Health Tech Ass. 2019;23:46.
82. Lewis C, et al. “We might get a lot more families who will agree”: Muslim
and Jewish perspectives on less invasive perinatal and paediatric autopsy.
PLOS ONE. 2018;13(8):e0202023.
83. Peake JN, et al. Research barriers in children and young people with lifelimiting conditions: a survey. BMJ Support Palliat Care. 2018:bmjspcare-2018001521.
84. Sonney J, et al. Applying human-centered design to the development of an
asthma essentials kit for school-aged children and their parents. J Pediatr
Health Care. 2019;33(2):169–77.
85. Lakhanpaul M, et al. Nurture Early for Optimal Nutrition (NEON) programme:
qualitative study of drivers of infant feeding and care practices in a BritishBangladeshi population. BMJ Open. 2020;10(6):e035347.
86. University College London. PANChSHEEEL: Participatory Approach for Nutrition
in Children, Strengthening HEEE Linkage. 2020; Available from: https://www.
ucl.ac.uk/child-health/research/population-policy-and-practice-research-andteaching-department/champp-child-and-2. [cited 2020 8th March ].
87. Manikam L, et al. Operationalising a one health approach to reduce the
infection and antimicrobial resistance (AMR) burden in under-5 year old
urban slum dwellers: the childhood infections and pollution (CHIP)
consortium. One Health. 2020;10:100144 https://doi.org/10.1016/j.onehlt.
2020.100144.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

