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Introduction
Asthma is a chronic inflammatory condition causing variable, reversible constriction of 
airways. It is managed through pharmacotherapy, educational and behavioural modifications 
and environmental changes (Bush and Fleming, 2015). Children and young people with 
asthma experience a poorer quality of life than their peers (Silva et al, 2015) and make 
frequent use of healthcare services, at a high cost to the system (Suruki et al, 2017). The 
UK has one of the highest prevalences of asthma in the world (Lai et al, 2009), which costs 
the NHS £1.1 billion per year (Mukherjee et al, 2016). Poorly managed asthma in children 
and young people can reduce quality of life through loss of family earnings (because of 
care responsibilities for the child), increased absence from school, reduced opportunities 
for educational attainment and other activities related to wellbeing (Milton et al, 2004, 
Fleming et al 2019).

Although asthma is highly manageable, deaths can still occur, with the UK having 
the highest childhood mortality rate from asthma in Europe (Wolfe et al 2013). Factors 
that can increase the risk of mortality include excessive use of medications for symptom 
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Abstract
Background/Aims Asthma in children and young people represents a substantial 
burden to the healthcare system, with these patients requiring frequent emergency care 
and having poorer health outcomes, leading to high system costs and poor patient 
experiences. This study used quality improvement methodology to achieve the triple aim 
of improved outcomes, better experience and reduced costs for those aged 0–16 years 
with asthma in north east London.

Methods A multidisciplinary project team used quality improvement methods to 
implement and assess two interventions: a community high-risk asthma clinic and 
educational asthma-friendly school groups, both of which were delivered by a specialist 
asthma nurse. Population-level outcomes included asthma control test scores, accident 
and emergency department admissions and costs. Intervention-specific outcomes 
included number of clinic consultations delivered, did-not-attend rates and participant 
confidence ratings following the school sessions.

Results Accident and emergency admissions for asthma reduced by 52%, with a 50% 
reduction in average monthly acute care costs. Asthma control test scores improved 
significantly, from an average of 18.56 to 22.34 out of a maximum score of 25 (P=0.000) 
following the interventions. Participants in the asthma-friendly school groups reported 
increased confidence in both day-to-day and emergency asthma management at the end 
of their sessions.

Conclusions Having dedicated specialist asthma nurse input in the community and 
using school-based interventions can help to improve asthma care for children and 
young people, reducing the burden of frequent accident and emergency department 
admissions. Using quality improvement methods in pursuit of triple aim outcomes can 
help teams to work towards a shared goal.
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relief, insufficient prescription of medications for symptom prevention, lack of education 
and personalised action plans, poor recognition of high-risk factors among patients and 
healthcare professionals, and environmental factors such as poor housing, pollution and 
smoking (Dick et et al, 2014; Levy, 2015; Lowden and Turner, 2022). Improved continuity 
of care in the community has been associated with a reduced risk of hospital admission 
(To et al, 2008; Fleetcroft et al, 2016). Despite this evidence, and the existence of best 
practice guidelines, children and young people with asthma still often experience poor 
outcomes (Carroll et al, 2020).

Addressing the issues associated with poor outcomes, high costs and negative patient 
experiences among children and young people with asthma requires a triple aim approach 
(Shah et al, 2021). The triple aim is a guiding framework for optimising outcomes across 
a population by simultaneously focusing on three areas: health outcomes, experience of 
care and value or cost to the system. Ultimately, this approach aims to provide a better 
experience of care and improved health outcomes, at a lower system cost (Mery et al, 2017). 
The triple aim framework was designed to shift away from service improvement, instead 
focusing on redesigning the system to optimise outcomes across a population (Berwick 
et al, 2008). It has been used across a variety of settings, including mental health, chronic 
illness and employee wellbeing (Whittington et al, 2015). Quality improvement methods 
have also been used in several settings, such as to improve screening for asthma in children 
and young people in primary care (Sudhanthar et al, 2016) and to improve outcomes for 
those who frequently present in emergency settings for asthma (Harder et al, 2020).

In 2018, Tower Hamlets Together—an integrated borough-based partnership in Tower 
Hamlets, east London—decided to use quality improvement methodology in pursuit of the 
triple aim for children and young people with asthma. Around 4.5% of children and young 
people in Tower Hamlets have asthma (Tower Hamlets Council, 2016), with the borough 
having the sixth highest rates of hospital admissions for the condition in London (Parker 
et al, 2021). Around 19% of the borough are under the age of 16 years, with 77% of the 
community identifying as non-white (Office for National Statistics, 2023). In a review of 
asthma care practice, only 4% of cases were judged to reflect good practice, as described 
by the Scottish Intercollegiate Guidelines Network and British Thoracic Society (2019) 
guidelines for asthma.

This article describes the authors’ experiences of using quality improvement to develop, 
test, implement and evaluate a programme to improve asthma care for children and young 
people. In this context, the triple aim outcomes measured were changes in asthma control 
test scores (outcomes), admissions to the accident and emergency department (experience) 
and the costs of these admissions (cost).

Methods
Project formulation
This study used the model for improvement framework (Langley et al, 2009). The team 
followed the process developed by East London NHS Foundation Trust for applying quality 
improvement in pursuit of the triple aim (Figure 1).

A multidisciplinary project team was formed, consisting of one GP, one asthma nurse, 
two paediatric consultants, one public health colleague, one commissioner, one colleague 
from informatics and two representatives from local authority education services. Other 

Figure 1. East London NHS Foundation Trust’s process for applying quality improvement methodology in pursuit of a triple 
aim approach.
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colleagues were invited into the meetings when their expertise was required. The project 
team met fortnightly for 1 hour to review progress and plan next steps. The team were 
supported by an improvement advisor with experience in quality improvement. The target 
population were defined as people aged 0–16 years living in Tower Hamlet with asthma.

A three-part data review was undertaken to identify existing needs and assets within 
the healthcare system (Shah et al, 2021), considering the following:

 ■ What do the health and social care data indicate about who is not thriving?
 ■ What do the people who provide care to this population say about challenges and 

opportunities for improvement?
 ■ What is the perspective of those who are part of this population?

In order to understand some of the challenges and opportunities for improvement 
in this population, a range of in-person stakeholder events were held with a total of 
170 care professionals, including public health practitioners, clinicians and managers 
from primary and secondary care, pharmacists, health visitors, smoking cessation 
practitioners, housing providers and teaching colleagues from nurseries, children’s 
centres and primary education. Over 70 children and young people living with asthma, 
along with their parents, attended in-person events held at local community centres to 
discuss their experiences of having asthma, how it made them feel and what would make 
things better. Individuals were invited through a range of promotional material, such as 
posters and leaflets, with the events being open to all children of school age with asthma. 
General conversations were facilitated, along with more targeted discussions about what 
it felt like to have asthma; children and young people in attendance were encouraged to 
describe these experiences using creative means, such as art. Overall, the result of this 
engagement highlighted that parental education, peer support and effective management 
of asthma were all key factors that could help children and young people to manage their 
condition. A key phrase that came out of these discussions described having an asthma 
attack to a ‘monster day’; therefore, the team’s shared purpose statement for the project 
became ‘stopping the monster days’.

The team then used this feedback, along with evidence from the literature, to develop a 
portfolio of interventions that could help to achieve the aim. This portfolio was displayed 
as a driver diagram (Figure 2) which was used to select two interventions that the team 
believed would have the greatest impact on the different parts of the triple aim: developing 
a high-risk asthma clinic with a specialist nurse and creating asthma-friendly school groups.

Interventions
High-risk asthma clinics
Based on the wider literature, the team hypothesised that a review by a specialist asthma 
professional in the community would improve asthma control for children and young people 
and reduce future presentations to the accident and emergency department (Woods et al, 
2012). A specialist asthma community nurse was recruited to a fixed-term post to deliver 
structured reviews in community settings for children and young people considered to 
have high-risk asthma, defined as:

 ■ Two or more presentations to the accident and emergency department in the last 12 months
 ■ Overuse of a salbutamol inhaler (more than two times in a week, or 10 inhalers per year)
 ■ Repeat preventer prescription uptake of ≤80% 
 ■ Clinical concern, measured using an asthma control test (minimum score=5; maximum 

score=25). A score of 19 or less was defined as high-risk asthma, as a score of over 19 
indicates well-managed asthma (Nathan et al, 2004)

 ■ Parental concern or school attendance issues.
There are eight GP networks in Tower Hamlets, each with several GP practices. At the 

start of the project, one practice per network hosted an asthma clinic, making eight asthma 
clinics across the borough. Clinics were held on different days in different practices. Children 
and young people with high-risk asthma (as defined above) were invited to their nearest 
clinic for a 30-minute individual appointment, where the nurse conducted a structured 
review using a template on the online patient record system EMIS. Clinics were designed 
considering Scottish Intercollegiate Guidelines Network and British Thoracic Society (2019) 
and National Institute for Health and Care Excellence (2021) guidelines, and included a 
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review of patient history, diagnosis, symptom control (via an asthma control test), inhaler 
technique and medication, along with the development of a personalised action plan.

Because most children and young people with asthma are under primary care, the authors 
asked colleagues in this setting to promote the clinic. Each GP practice was asked to identify 
local children and young people with high-risk asthma and refer them to the clinic. However, 
primary care clinicians reported that they often felt uncomfortable referring patients based 
on a data search if they had not had any recent contact with the family. Therefore, children 
and young people were identified through secondary care settings, which the team hoped 
would allow those in the most urgent need of support to be reached. Weekly manual searches 
of accident and emergency department attendances at the local hospital were carried out to 
identify children and young people with a discharge diagnosis of asthma who were considered 
high risk according to the study criteria. However, when parents were contacted a few days 
after their child’s admission, it was often difficult to convince them of the need for their child 
to attend the new clinic, because they were now feeling better.

To address this, the team focused on increasing awareness among secondary care 
staff and parents of children and young people with high-risk asthma. To increase staff 
awareness, an ‘asthma bundle’ was developed, including information on the community 
asthma clinic, referral criteria, asthma guidelines, wheeze discharge checklists and smoking 
cessation services for parents. A poster with referral information for the new community 
clinic was displayed in the emergency department and ward. An information leaflet to 
explain the purpose of the clinic was also created for families. Letters to hand out or send 
to patients following discharge from hospital were included in the secondary care staff’s 
asthma bundle. Some families found the appointment confirmation letters confusing, as 
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Figure 2. Project driver diagram. Orange=selected intervention. 
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the clinics could be in a different location to their usual GP practice. Therefore, the letters 
were clarified to explain this.

Asthma-friendly school groups
Ongoing feedback from children and young people, along with data gathered from the three-
part data review, highlighted the importance of schools in the management of asthma. A series 
of interviews with key stakeholders from health and education were conducted to explore their 
perceptions of asthma care in the borough. These individuals reported feeling anxious about 
caring for children and young people with asthma because of the limited links with healthcare 
services—an issue that has been identified in previous research (Caruana et al 2021). They 
also felt that neither the young person nor their parents had sufficient information to safely 
look after themselves. Overall, there was an underlying belief in the education sector that 
asthma care responsibilities lie with healthcare services and the young person.

Based on this, a group intervention was designed for families, children and young people 
and school staff who had responsibility for asthma care in their schools. The intervention 
was led by the specialist community asthma nurse and carried out in 12 primary schools 
in Tower Hamlets, with all children in the school registered as having a salbutamol inhaler 
being invited to attend. Sessions were held after school and attended by an average of 
20 people including children, parents/carers and members of staff. The aims of the sessions 
were to educate the child, their family and teachers about asthma, identify those at high risk 
by conducting an asthma control test, and improve participants’ confidence in managing 
asthma. The use of asthma inhalers and spacers were reviewed in a school setting, and 
checks were carried out to ensure that all pupils on the asthma register had an up-to-date 
asthma action plan. Triggers for asthma, including damp, overcrowding and smoking, were 
discussed with parents and carers. Smoking cessation advice was offered to parents who 
attended the sessions. Pupils who were identified as high risk during the sessions were 
invited to the high-risk asthma clinic for a follow up and more thorough review with a nurse.

Evaluating the interventions
In triple aim work, measurement is hierarchical and requires focus across all three arms 
of the triple aim (outcomes, experience and cost) and at the individual intervention level 
(Shah et al, 2021). The following measures were used to capture impact across the three 
arms of the triple aim:

 ■ Outcome: an asthma control test was administered to high-risk children and young 
people with asthma before and after the intervention, with statistical analysis performed 
to assess any changes in scores

 ■ Experience: data were collected regarding the number of admissions of patients aged 
0–16 years to the Royal London Hospital accident and emergency department for asthma 
each month. These data ran from July 2018 to November 2019, with a baseline period 
(pre-intervention) from July 2018 to January 2019

 ■ Value/cost: the cost of admissions for patients aged 0–16 years to the Royal London 
Hospital accident and emergency department for asthma each month. These data ran 
from July 2018 to November 2019, with a baseline period (pre-intervention) from July 
2018 to January 2019.
The intervention-specific measurements for the high-risk asthma clinics were:

 ■ Total number of consultations (including phone consultations, first in-person and 
follow-up consultations with the nurse) each month

 ■ Percentage of total consultations that were not attended each month.
For both intervention-specific measures for the high-risk asthma clinics, the data ran 

from January 2019 to March 2020. There was no baseline period for this, as the data were 
not collected before the intervention

For the asthma-friendly school groups, the intervention-specific measurements were:
 ■ Number of children/young people, parents and staff participating in the groups
 ■ Participants’ self-rated confidence levels in managing asthma in day-to-day and emergency 

situations. Participants were asked ‘are you confident in managing asthma day to day?’ 
and ‘are you confident in managing asthma in an emergency?’ at the start and end of 
the session. Available responses were ‘yes’, ‘sometimes’ and ‘no’.
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Data were collected using automated clinical systems from the local hospital and 
clinical commissioning group, as well as through manual real-time records kept by the 
staff administering the interventions .

Data analysis
Outcome data were analysed using a paired t-test to assess statistical significance between 
pre- and post-intervention asthma control test scores. Experience and cost data were collected 
as monthly data over time and displayed using run charts (a standard analytical tool used 
in quality improvement) to highlight random and non-random variation and identify any 
improvements over time (Perla et al, 2011). At individual intervention level, data were 
also collected monthly over time, where possible, using run charts. These run charts were 
created using QI Macros, a Microsoft Excel-based plug-in software. Median values were 
calculated, as this is the standard measure of central tendency used on a run chart.

Ethical considerations
Ethical approval was not required for this study, as it was a quality improvement project 
carried out in the course of routine work. Participation was voluntarily and data collection 
was carried out ensuring that patient privacy was not compromised.

Results
Between November 2018 and December 2019, 169 children and young people had both a first 
and follow-up asthma control test score recorded, with 92% (n=144) showing an improvement. 
Mean asthma control test scores were significantly higher after the interventions compared 
to before (22.34±4.24 vs18.56±4.64; t=-9.85; P=0.000). The mean scores following the 
intervention was ≥20, indicating clinically well-managed asthma.

The number of emergency department admissions reduced from a median of 27 per month 
at baseline to 13.5 per month during the testing period, representing a 50% reduction (Figure 
3).  The cost of accident and emergency admissions of patients aged 0–16 years for asthma 
reduced from a median of £27 620 per month in the baseline period to a median of £13 305 
per month during the testing period, representing a 52% reduction in costs (Figure 4).

Intervention-level results
High-risk asthma clinics
Between January 2019 and March 2020, a total of 1154 consultations took place with 
children and young people in the high-risk asthma clinics. This included 398 phone 
consultations, 463 in-person first appointment reviews and 293 follow-up appointments. 
At the start of the study period, the median number of consultations delivered was 57 per 
month, increasing to 83 per month by the end of the period (Figure 5).

Figure 3. Run chart for admissions of 0–16 year olds to the accident and emergency 
department for asthma.

40

35

30

25

20

15

10

5

0

N
um

b
er

 o
f a

d
m

is
si

on
s

  Median

Ju
l 2

01
8

A
ug

 2
01

8

S
ep

 2
01

8

O
ct

 2
01

8

N
ov

 2
01

8

D
ec

 2
01

8

Ja
n 

20
19

Fe
b

 2
01

9

M
ar

 2
01

9

A
p

r 
20

19

M
ay

 2
01

9

Ju
n 

20
19

Ju
l 2

01
9

A
ug

 2
01

9

S
ep

 2
01

9 

O
ct

 2
01

9

N
ov

 2
01

9

27.0

13.5

Date

Downloaded from magonlinelibrary.com by 212.250.030.002 on June 6, 2024.



7 British Journal of Healthcare Management | 2023 | https://doi.org/10.12968/bjhc.2022.0101

RESEARCH

©
 2

02
3 

M
A

 H
ea

lth
ca

re
 L

td

Non-attendance rates at the community high-risk asthma clinics between January 
2019 and March 2020 are shown in Figure 6. During this period, the percentage of total 
consultations that were not attended reduced from a median of 56% at the start of the study 
period to a median of 38% by the end of the study period.

Asthma-friendly school groups
A total of 354 children, parents and staff attended the group sessions between January 
2019 and January 2020. Of the attendees, 252 were children, 77 were parents and 25 were 

Figure 4. Run chart for acute costs of admissions of 0–16 year olds to the accident and 
emergency department for asthma.
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people in the high-risk asthma clinics.
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school staff. The children who attended represented 87% of all children on the asthma 
school registers across the 12 primary schools.

A relatively small proportion of participants responded to the evaluation questions 
(Table 1). A total of 68 participants responded to the question ‘Are you confident in 
managing asthma day to day?’ at the beginning of their session, with 54% saying ‘yes’, 
35% saying ‘sometimes’ and 10% saying ‘no’. Of these respondents, 37% were children, 
27% were parents, 1% were staff and the remaining 35% did not give their details. A total 
of 68 participants responded to the same question at the end of their session, with 91% 
saying yes. Of these 68 respondents, 54% were parents, 43% were children, 1% were staff 
and 2% did not give their details. 

A total of 33 participants responded to the question ‘Are you confident in managing 
asthma in an emergency?’ at the beginning of their session, with 63% saying yes, 27% 
saying sometimes and 11% saying no. Of these respondents, 56% were children, 38% 
were parents, 0% were staff and 6% did not give their details. A total of 66 participants 
responded to the same question at the end of their session, with 88% saying yes. Of these 
66 respondents, 53% were parents, 42% were children, 2% were staff and 3% did not give 
their details.

Discussion
The results indicate that the introduction of community high-risk asthma clinics and a 
school-based educational intervention helped to improve the triple aim of outcomes, 
experience and cost for children and young people with asthma in Tower Hamlets. The 
number of admissions to the accident and emergency department were reduced by 52% 
and the cost of these admissions by 50%.

The number of consultations held per month at the high-risk asthma clinics between 
January 2019 and January 2020 increased from 57 to 83, suggesting that awareness of 
the clinics increased over time. This is likely a result of the work done to raise awareness 
via the asthma bundle as part of the intervention, which included information on the 
high-risk clinics, referral guidelines, asthma guidelines, wheeze discharge checklists and 
smoking cessation services for parents. The percentage of people who did not attend their 
appointments also declined during this period, which could be attributed to the clarification 
of appointment location on letters. This is important, as high non-attendance rates waste 
capacity in the system (McLean et al, 2016)

Patients’ asthma control test scores increased significantly to an average of 22.4, 
meeting the threshold for clinically well-managed asthma (20 or above) (Nathan et al 
2004). Overall, 92% of patients who attended follow up had higher scores compared to 
their first appointment. In the asthma-friendly school groups, attendees reported feeling 
more confident in managing asthma on a day-to-day basis and in emergency situations 
following the session.

As a result of these improvements, plans are now in place for NHS North East London 
integrated care system to scale-up the community high-risk asthma clinic across north 
east London. As part of this, funding was made available to commission the appointment 
of eight more specialist asthma nurses, who are continuing to deliver the clinics. More 
widely across the system, a clinical network for asthma in children and young people has 

Table 1. Responses to asthma-friendly school group evaluation questions

Question Stage

Response

Yes Sometimes No

Are you confident in 
managing asthma 
day to day?

Pre-session (n=68) 54% 35% 10%

Post-session (n=68) 91% 2% 7%

Are you confident in 
managing asthma in 
an emergency?

Pre-session (n=33) 62% 27% 11%

Post-session (n=66) 88% 0% 12%
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been established to share best practice and learning across north east London. A common 
asthma action plan has also been agreed across the local system, with plans for discharge 
summaries from acute hospitals to be sent to the specialised asthma nurses to highlight 
patients who may benefit from a review. The authors believe that this continued investment 
in the community high-risk asthma clinics will help to prevent children and young people 
with asthma requiring treatment in emergency settings. This would not only lead to better 
outcomes and experiences for patients, it would also reduce pressures and costs on the system.

The specialist asthma nurse played an important role in both interventions included in 
this project, developing relationships to facilitate easy information sharing and championing 
the work. In this way, the specialist asthma nurse can be seen as a key change agent, 
allowing change to be diffused through the system. The specialist asthma nurse also had 
close links with the hospital team, school nurses and primary care teams. This is aligned 
with the wider literature on the importance of dedicated asthma professionals, particularly 
nurses, in delivering care to children and young people (Halterman et al, 2011; Kuethe 
et al, 2011; McClure et al, 2017; Isik et al, 2019).

The authors recognise the importance of partnership working across the system and 
having a multidisciplinary team to tackle this issue, given its complex nature. There was 
a core team that met fortnightly, with other members brought in to support the delivery of 
certain parts of the portfolio when required. This has been highlighted as a key aspect of 
using a triple aim approach to improve outcomes for a certain population (Whittington et al, 
2015). Logistical support was also key to the delivery of this project. There was a dedicated 
programme manager to help oversee the portfolio of activities, support meeting logistics and 
provide regular updates. Senior support was also provided by a clinical lead, who helped 
to overcome barriers to progress, such as access to data. As this was a new way of working 
for the team, having support around quality improvement methodology was also important.

A quality improvement approach to tackling the triple aim outcomes for children and 
young people with asthma was a novel approach in this setting, offering an effective way of 
addressing a complex problem. The simple tools it offered helped the team to work through 
a set of steps, to break down and understand the problem that they were trying to address. 
Testing ideas iteratively allowed the team to learn what worked and what did not, using 
simple data over time. The method also allowed different stakeholders to be brought together 
to work on a common problem, while the use of a three-part data review meant that service 
users were included as part of the design of the work.

Limitations
The use of data was important to this study, but at times proved challenging. Using data 
from different organisations highlighted variations in how asthma was recorded across 
the system. This variation also meant that identifying all high-risk patients in the area 
was challenging. The authors considered collecting data on GP prescriptions of oral 
corticosteroids as a surrogate marker of asthma attacks, but this could not be included 
because of challenges in collecting these data.

A further limitation of this study is that, although changes in costs and presentations to 
the accident and emergency department were demonstrated over time, the results do not 
show if the increased asthma control scores, and knowledge and confidence in managing 
asthma, will be maintained long term. Further research would be beneficial to explore the 
long-term sustainability of this, especially following the onset of the COVID-19 pandemic 
in March 2020, shortly after this study ended.

The data collection tool used to understand the confidence scores of participants before 
and after the asthma-friendly schools intervention was not validated. The authors would 
encourage other authors to consider the use of validated tools such as the Pediatric Asthma 
Quality of Life Questionnaire, which has been shown to be effective in understanding 
the impact of asthma on children’s quality of life (Juniper et al, 1996; Reichenberg and 
Broberg, 2000).

There was a low response rate to the evaluation of the asthma-friendly school groups. 
Although a low response rate can introduce bias into results (Mazor et al, 2002; Sedgwick, 
2011), this is not always the case (Choung et al, 2013; Hendra and Hill, 2019). However, 
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the authors would encourage others conducting similar work to consider multiple ways of 
gathering information in real time to ensure a higher response rate. This could be achieved 
by considering the demographics of the survey population to ensure data collection tools are 
translated into different languages (Moradi et al, 2010), offering incentives for completion 
(David and Ware, 2014) and considering the number of questions asked.

Conclusions
A quality improvement approach was an effective way of bringing a group of stakeholders 
together around an important problem, using simple tools to understand the target population 
and quickly testing change ideas to learn what might help make a difference. The results 
suggest that establishing a specialist asthma clinic and developing a school-based education 
programme, led by specialist nurses, can improve outcomes, experiences and costs for 
children and young people with asthma. These interventions have potential in terms of 
their scalability across different contexts and systems.
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