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ABSTRACT
Background  Children with neurodisability are at an 
increased risk of respiratory problems and complications, 
which often result in prolonged, frequent hospital 
admissions and are the biggest cause of mortality in 
this client group. The Children’s Community Respiratory 
Physiotherapy Service (CCRPS) was established in 2010 
to support children with severe neurodisabilities at home 
during acute chest infections and to prevent emergency 
department attendances and hospital admissions. This 
service evaluation looked at patient/parent satisfaction 
and prevented admissions to ensure clinical and cost-
effectiveness, despite the rising demand for the service.
Methods  Over a 3-month period, patients and parents/
carers on the CCRPS caseload were given a Picker 
feedback survey following 100 emergency visits from the 
team. The number of prevented hospital admissions for 
respiratory tract infection over 12 months (April 2019–
March 2020) was identified from existing CCRPS data and 
hospital admissions costs saved were estimated.
Results  The Picker survey responses were extremely 
positive with all respondents reporting that they felt well 
looked after and that the main reason for the emergency 
visit was dealt with well. Based on key indicators, the 
CCRPS prevented 182 hospital admissions for respiratory 
tract infection in 2019/2020, equating to 1638 bed days 
and estimated cost savings ranging between £751 728 
and £1 009 986.
Conclusions  The Picker survey response demonstrates 
the positive impact that the CCRPS has on both quality of 
life and experience for patients and families. The CCRPS 
rapid response service prevents hospital admissions for 
respiratory tract infections in children and young people 
with severe neurodisability and the cost savings from 
admissions prevented allows the service to more than pay 
for itself.

BACKGROUND
Innovations and developments in healthcare 
have led to an increasing population of chil-
dren and young people (CYP) living with 
complex neurodisability and life-limiting 
conditions (LLCs). Recent data show that the 
prevalence of children with LLCs, particularly 
those with neurodisability and congenital 
abnormalities has increased in England from 
26.7 per 10 000 in 2001 to 66.4 per 10 000 in 
2017/20181 and this trend is set to continue.2

Children with severe neurodisability are at 
increased risk of respiratory complications 
and such problems are a common cause 
of morbidity and mortality with frequent, 
prolonged hospital admissions and high 
healthcare resource use.3 Respiratory compli-
cations account for the highest proportion 
of early deaths among this population4 and 
a national cohort study in 2017 showed that 
CYP with LLCs accounted for 72% of paedi-
atric intensive care unit (PICU) bed-days and 
73% of deaths in PICU.5

Key messages

What is already known on this topic?
	► We know children with medical complexity account 
for a substantial proportion of healthcare costs, of-
ten driven by multiple admissions, lengthy hospital 
stays and readmissions.

	► We know that there is an increasing demand for 
specialist paediatric respiratory care within the 
community as the population of severely disabled 
children increases.

	► An early study of this service 10 years ago with only 
34 children demonstrated that a community respira-
tory physiotherapy service can reduce acute hospi-
tal admissions, but there was a need to understand 
how this translates to a larger caseload across a 
broader age range.

What this study adds?
	► This study adds patient and family feedback on a 
community respiratory physiotherapy service, high-
lighting how such a service can affect the whole 
family.

	► This study demonstrates the hospital admission 
avoidance figures, and cost savings that can be 
achieved across a much bigger caseload than pre-
viously shown.

How this study might affect research, practice 
or policy?

	► This study provides valuable information to support 
business cases for a similar service in other regions 
and for other age groups, promoting an equitable 
service across the country and beyond.

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-7458-9052
http://orcid.org/0000-0002-0206-998X
http://dx.doi.org/10.1136/bmjoq-2021-001683
http://dx.doi.org/10.1136/bmjoq-2021-001683
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjoq-2021-001683&domain=pdf&date_stamp=2022-03-02
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Expanding service provision and improving quality of 
life and experience for this patient group were identified 
as key performance indicators in the UK NHS National 
Outcomes Framework,6 and NHS Long Term Plan.7 The 
commissioning and development of specialist services 
which are patient-centred, cost-effective and sustainable 
is of critical importance for the National Health Service 
(NHS) in a climate with ever-increasing pressures. It 
has been demonstrated that specialist respiratory phys-
iotherapy treatment can be highly effective in the acute 
and long-term management of CYP with complex disabil-
ities and recurrent or persistent respiratory illness8 9 and 
offering these services within the community improves 
patient experience by keeping CYP closer to home and 
with their families.10–12

The 2020 consensus statement on prevention and 
management of respiratory disease in young people with 
cerebral palsy states that this client group should have 
access to respiratory physiotherapy and personalised chest 
clearance programmes when needed both as preventative 
and acute treatment measures.13

The Nottinghamshire Children’s Community Respira-
tory Physiotherapy Service (CCRPS) was established in 
2010 with one whole time equivalent highly experienced 
Specialist Respiratory Physiotherapist for Nottingham 
City, to reduce hospital admissions and emergency depart-
ment (ED) attendances, improving outcomes, quality of 
life and experience for CYP with complex neurodisability.

The service provides individualised respiratory physio-
therapy care plans including chest clearance programmes, 
training to parents and the professional carers in the team 
around the child, as well as rapid respiratory assessment 
and treatment in the community in the event of an acute 
deterioration during weekdays.

A typical rapid response visit consists of a thorough 
respiratory assessment including assessment of the child’s 
vital signs, clinically reasoned chest physiotherapy airway 
clearance treatment such as manual techniques, nebuli-
sation therapy, mechanical insufflation–exsufflation, high 
frequency chest wall oscillation and oropharyngeal and 
nasopharyngeal suctioning. Sputum samples and nasopha-
ryngeal aspirates are usually taken for microscopy, culture 
and sensitivity, and virology testing to ensure appropriate 
treatment. The team includes a physiotherapist who is 
a non-medical prescriber who can prescribe antibiotics, 
bronchodilators, mucolytics or anti-inflammatory agents 
if needed. The visit always concludes with the physiother-
apist providing the parents/carers with a detailed plan of 
the chest physiotherapy they should perform in the time 
until the physiotherapist next visits, and what to do if 
their child deteriorates.

The physiotherapist has telephone support from the 
local district community neurodisability paediatricians 
and the consultant respiratory paediatricians in the local 
children’s hospital.

Since 2010, the service has expanded to three full time 
specialist physiotherapists and now supports a caseload of 
120 CYP from infancy up to 25 years, across Nottingham 

City and Nottinghamshire. The area has a population of 
CYP 0–17 years of 237 500. The CYP on the caseload have 
severe neurodisability and complex medical needs. One 
hundred and five (88%) are gastrostomy or nasogastric 
tube fed, 15 (13%) have a tracheostomy, 25 (21%) are 
supported by non-invasive ventilation and 102 (84%) 
have very severe movement disorders, Gross Motor Func-
tion Classification System (GMFCS) level 5 or equivalent 
for those with neurodegenerative conditions.

An early service evaluation in 2015 identified the 
CCRPS to be effective in reducing ED attendances, 
hospital admissions and length of stay for respiratory tract 
infections.10 We now report the results of a further service 
evaluation which was conducted from 1 April 2019 until 
end of March 2020 to look at admissions prevented and 
user satisfaction with the service.

METHOD
The number of hospital admissions for respiratory tract 
infection prevented by the CCRPS during the 12-month 
period April 2019–March 2020 were identified from 
case note records. A prevented hospital admission for 
respiratory tract infection was identified when three out 
of the following five indicators were present at the phys-
iotherapy assessment at the time of the emergency call 
out visit: fever, respiratory distress, chest auscultation 
changes, tachycardia or bradycardia and reduced arterial 
oxygen saturation. These indicators have been used to 
identify a prevented admission since the service was first 
established and are based on the Paediatric Early Warning 
Score system which is used within Nottingham University 
Hospitals.14 This data is collected routinely within the 
patient records and is fed back to service commissioners 
on a regular basis.

The number of bed days prevented by the CCRPS 
during 2019/2020 was calculated assuming an average 
length of stay at each admission for lower respiratory tract 
infection (LRTI) of 9 days. The UK NHS Improvement 
2020 National tariff15 uses an expected average length of 
stay of 9 days for a child with long-term conditions and 
comorbidity admitted with an LRTI. We also had pre-
service data from 2009, when 34 patients had 43 hospital 
admissions for respiratory tract infection with 383 respi-
ratory admission bed days,10 which equates to a mean 
length of stay of 9 days. If there was more than one emer-
gency contact for the same child within this 9-day time-
frame, the additional contacts have not been counted as 
an admission prevented.

To estimate the potential cost savings as a result of 
the hospital admissions avoided, we asked the clinical 
coding team at Nottingham University Hospital which 
health resource group (HRG) code and complexity and 
comorbidity (CC) score the CYP on our caseload fall into, 
according to the NHS Improvement National Tariff.15 
We gave the coding team an example of an actual admis-
sion of one of our patients for LRTI in December 2019 
(see box 1). The HRG code allocated for this admission 
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was PD14A with a CC Score of 11+. The majority of CYP 
on the CCRPS caseload would score similarly for level 
of complexity but we also obtained the HRG code for 
an admission for LRTI of CYP with CC Score 8–10. We 
then identified the costs of an admission using the UK 
National tariff16 (see table 1).

The costs of the CCRPS per annum including staff, 
equipment and travel were obtained from the service 
general manager.

The ‘Patient Reported Experience Measure (PREM) for 
urgent and emergency care’ is a set of surveys designed to 
measure the experience of CYP aged 0–16 years (or their 
parents), in urgent and emergency care settings. These 
tools were designed in 2012 by the Royal College of Paedi-
atrics and Child Health and the Picker Institute Europe.17 
To evaluate the CCRPS we adapted, with the support and 
approval of the Picker team, both the parent and child 
versions of the tool. The surveys consist of 20 questions 
and are a mixture of multiple-choice questions, Likert 
scale questions, demographic questions and open-ended 
questions.

From 1 November 2019 to 31 January 2020, parents and 
carers, and where appropriate the child themselves, were 
asked to anonymously complete a PREM survey at, or 
shortly after each consecutive emergency home, school 
or short break unit visit from the CCRPS. The surveys 
were collected in a sealed envelope either at the end of 
the visit or at a subsequent visit. The responses to the 

Likert scale questions are reported using simple statistics. 
The free comments about the emergency care delivered 
by the service were analysed using thematic analysis.

Ethics approval was not required as this is a service 
evaluation.

Standards for Quality Improvement Reporting Excel-
lence (SQUIRE) guidelines were used in this paper.18

Patient and public involvement
We adapted a Picker survey which had been already 
piloted with users. We did not pilot it with our client 
group before use. We were reassured by the informal 
verbal feedback of the service users that the survey was 
appropriate and easy to complete.

RESULTS
User feedback (PICKER survey)
One hundred survey forms were given out at rapid 
response emergency community visits between 1 
November 2019 and 31 January 2020. Sixty-six of 100 
surveys were returned. In 61 of the surveys, all 18 close-
ended questions were completed, in 5 there were one 
or two missing answers, so data from all 66 surveys were 
analysed.

Sixty-one of sixty-six were completed by the parent/
carer, 3 were completed by the child and parent/carer 
together and 2 by the child on their own. Forty-three of 
sixty-six (65%) CYP who responded or whose parent/
carer responded were male. The median age of the child 
being seen was 13 years, and the IQR 4–16 years. The 
majority of CYP were white British/European 35 (63%) 
with 17 (30%) being of Asian origin, 2 (4%) mixed 
origin, 1 (2%) black/black British and 1 (2%) other. 
English was the main language spoken at home (75%) 
with Asian languages in 21% of respondents and other 
languages 4%.

The responses to the surveys were extremely positive 
(see table 2).

The full results from ‘Your Child’s Emergency Care’ 
Picker survey designed for parents/carers and the full 
results from the CYP version ‘Your Emergency Care’ 
Picker survey can be seen in online supplemental mate-
rial table A,B, respectively.

Free comments
Thirty-three of sixty-six (50%) of the respondents gave 
free comments about what was really good regarding the 
emergency care given, with most of them giving several 
comments (online supplemental table C). Example 
comments include ‘It is an invaluable service that helps 
keep our son well and out of hospital, without which 
would mean more unnecessary hospital visits’ and ‘fast 
response, clear plan made for our sons care’ and ‘always 
so kind and helpful’. From the comments received, nine 
themes were identified (see table 3).

Twenty-two of sixty-six (33%) respondents gave 
comments to the question ‘Was there anything that could 
have been better?’ (online supplemental material table 

Box 1  Comorbidities of the patient whose admission was 
used as an example to confirm HRG codes and CC scores 
for our patient group

Comorbidities of patient admitted in December 2019
	► Severe bilateral cerebral palsy with spasticity and dystonia. GMFCS 
level 5 following hypoxic ischaemic encephalopathy at birth.

	► Intrathecal baclofen pump in situ.
	► Structural focal epilepsy.
	► Jejunostomy fed.
	► Gut dysmotility.
	► Gastro-oesophageal reflux.
	► Scoliosis.
	► Visual impairment.
	► Wheelchair dependent.
	► Received physiotherapy.

Table 1  2019/2020 figures from the national tariff admitted 
patient care and outpatient procedure prices document

HRG 
code HRG name

Cost (£) (completed 
consultant episode)

PD14A Paediatric lower respiratory 
tract disorders without acute 
bronchiolitis with CC Score 11+

6923

PD14B Paediatric lower respiratory 
tract disorders without acute 
bronchiolitis with CC Score 8–10

5504

CC, complexity and comorbidity; HRG, health resource group.

https://dx.doi.org/10.1136/bmjoq-2021-001683
https://dx.doi.org/10.1136/bmjoq-2021-001683
https://dx.doi.org/10.1136/bmjoq-2021-001683
https://dx.doi.org/10.1136/bmjoq-2021-001683
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Table 2  Survey responses

Waiting
Number of 
respondents

We did not 
have to wait 
at all

The wait was 
shorter than 
expected

The wait was 
about as long 
as expected

The wait was 
longer than 
expected

How did you feel about the 
wait time?

66 32 (48%) 25 (38%) 9 (14%) 0

Care and treatment Number of 
respondents

Yes, 
completely

Yes, sort of No Not needed Don’t 
know/can’t 
remember

Did the physiotherapist 
explain what they were 
doing in a way you could 
understand?

66 64 (97%) 1 (1.5%) 0 1 (1.5%) 0

Did the physiotherapist do 
everything they could to 
calm/comfort you or the 
CYP?

66 61 (92%) 4 (6%) 0 1 (2%) 0

Did you/the CYP 
feel at ease with the 
physiotherapist?

64 61 (95%) 3 (5%) 0

Did the physiotherapist do 
everything they could to 
help with your/the CYP’s 
breathing problems?

66 56 (85%) 1 (1.5%) 1 (1.5%) 8 (12%)

Do you think the 
physiotherapist did 
everything they could to 
help you/the CYP?

66 65 (98.5%) 1 (1.5%) 0

Did the physiotherapist 
explain what was wrong in a 
way you could understand?

65 63 (97%) 2 (3%) 0 0 0

 �  Number of 
respondents

Yes, enough Some, but not 
enough

None, but I 
would have 
liked some

None, but I 
didn’t need 
any

They didn’t 
know what 
was wrong

Did you receive enough 
information about your/
the CYP’s condition and 
treatment?

66 64 (97%) 2 (3%) 0 0 0

 �  Number of 
respondents

Went to 
hospital

Went home/
stayed home

Other

After the emergency care, 
what happened?

65 3 (5%) 38 (58%) 24 (37%)

Aftercare Number of 
respondents

Yes, definitely Yes, to some 
extent

No Not needed Don’t 
know/can’t 
remember

Did they tell you what to 
watch out for at home after 
your/the CYP’s care?

62 59 (95%) 0 0 3 (5%) 0

Did they tell you what to 
do or who to contact if you 
were worried about anything 
after your/the CYP’s care?

64 64 (100%) 0 0 0 0

Was the main reason for the 
emergency care dealt with 
well?

65 63 (97%) 2 (3%) 0 0 0

Continued
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D). Four main themes were identified: nothing could 
be done better 19/22 (86%), lack of service for post 25 
years 2/22 (9%), lack of 24-hour service 1/22 (5%) and 
lack of extended weekend service 1/22 (5%). Example 
comments include ‘My concern is that the service ends at 
25 years old when we will be left with nothing so I can see 
more hospital admissions in the future’ and ‘Needs to be 
a 24-hour service’.

Admissions prevented and cost analysis
In the 12-month period between April 2019 and March 
2020, 182 hospital admissions were prevented by the 
CCRPS. Assuming an average length of stay (LOS) of 
9 days, this equates to 1638 bed days saved.

The majority of the CCRPS caseload would meet the 
criteria for a CC Score of 11+, however, we have presented 
a range of possible cost savings based on CC Score 8–10 
or 11+ (see table  4). The cost of the CCRPS including 
staff, travel and equipment is £250 000 per annum.

This gives estimated hospital admissions cost savings for 
2019/2020 ranging between £751 728 and £1 009 986.

DISCUSSION
We have presented estimated cost savings for hospital 
ward admissions with LRTI. However, many of the CYP 

on our case load would have been admitted to the PICU 
rather than a ward. The cost of a critical care bed per day 
ranges from £849 to £4824.19 Also, it has been reported 
that children with neurodisability and medical complexity 
have an increased risk of a prolonged length of PICU stay 
(>15 days)20 or prolonged hospital ward stays of several 
weeks13 so the cost savings for admissions prevented could 
be much higher than we have estimated.

Hospital admissions have a negative impact on the 
quality of life of the child or young person and their 
family.21 The prevented admissions and the enthusiasm 
for the service from the user feedback suggests that the 
CCRPS improves the quality of life of the CYP and their 
families.

There was overwhelmingly positive feedback from the 
survey with most service users reporting they received 
good, prompt emergency care, and that they were given 
advice on signs to look out for and who to contact if they 
had further worries about their child.

The positive themes identified from the free comments 
questions show the value of the service to parents/
carers and CYP. The highest proportion of respondents 
reported ‘care and advice’ to be a reason why their emer-
gency care was really good. Interestingly, all respondents 
who cited ‘Hospital/GP visits prevented’ as a reason for 
their emergency care being really good were over 16 years 
of age, perhaps due to these patients/families experi-
encing multiple hospital admissions prior to the service 
beginning in 2010. Some respondents said that the phys-
iotherapist being able to prescribe made their emergency 

Waiting
Number of 
respondents

We did not 
have to wait 
at all

The wait was 
shorter than 
expected

The wait was 
about as long 
as expected

The wait was 
longer than 
expected

 �  Number of 
respondents

Very well Fairly well Not very well Not at all well

Overall, how well were you/ 
the CYP looked after by the 
physiotherapist?

66 64 (97%) 2 (3%) 0 0

Created by the authors.
CYP, children and young people.

Table 2  Continued

Table 3  Themes from respondents’ comments about what 
was really good about emergency care given

Themes
Number of free 
comments

Care and advice given 13

Staff/service 11

Reassuring and calming 7

Short wait time 7

Hospital/GP visits prevented 5

Detailed explanation/communication 4

Know the child well 4

Everything 4

Medication prescribed 3

Created by the authors.
GP, general practitioner.

Table 4  Range of cost savings after service costs based 
on CC scores of 11+ and 8–10

CC Score

Admissions prevented 
(April 2019–March 
2020)×cost completed 
consultant episode

Cost savings after 
service costs per annum

8–10 182x£5504=£1 001 728 £1 001 728−£250 
000=£751 728

11+ 182x£6923=£1 259 986 £1 259 986−£250 
000=£1 009 986

Created by the authors.
CC, complexity and comorbidity.

https://dx.doi.org/10.1136/bmjoq-2021-001683
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care really good as this saved time and stress in getting the 
help their child needed.

The suggestions for improvement were merely that 
respondents wanted the service hours to be extended to 
out of hours, including weekends and bank holidays, indi-
cating how much they value the service. The two respon-
dents who suggested a service for those over age 25 years 
were parents/carers of young people aged 16 and 22 
years. This highlights the apprehension around transi-
tion and lack of a similar service for the adult population. 
There were no criticisms of the service. In response to 
the suggestions for improvement, extending the service 
hours to provide 24/7 cover would require the recruit-
ment of several additional specialist therapists and would 
significantly increase service costs. The service currently 
operates on 6 days per week over the winter period and 
extension of this to all year round is being considered. 
The need for a similar service for young people with 
severe neurodisability and recurrent respiratory illness 
has been raised with local health service commissioners 
and demographic data regarding the numbers of young 
people who will need such a service in the next 5 years is 
being collected.

Learning from what patients think about the care they 
have received is widely accepted as a key to improving 
healthcare services. Evidence shows that patient experi-
ence feedback can shape services to better meet patient 
need and patient experience is a central outcome for the 
NHS.22

It is important to recognise that the CCRPS does not 
operate in isolation. The CCRPS is part of the wider 
multidisciplinary team including paediatric neurologists, 
respiratory and community neurodisability paediatri-
cians, community nurses, palliative care team, general 
practitioners and short breaks services. The risk factors 
for respiratory disease in children with severe neurodis-
ability are multifactorial and a multidisciplinary approach 
to their management is essential.23 Treatment plans must 
always be in the best interests of the child and aimed at 
improving quality of life. Many of these CYP will have 
LLCs and life-threatening conditions and so treatment 
plans including the family held emergency healthcare/
respiratory escalation plan24 are regularly reviewed with 
the child’s lead paediatrician and the CYP and parent/
carers. The CCRPS may be part of the community chil-
dren’s end of life care service and is only withdrawn when 
the burden of treatment out-ways the benefit, in discus-
sion with child, parents and the multidisciplinary team. 
Also, there is an increased burden on the families/carers 
in keeping a severely disabled CYP at home during an 
acute respiratory infection and there needs to be a flex-
ible home care support package to prevent exhaustion.

Limitations
Only 66 of 100 completed surveys were returned. There 
may have been a language barrier for some families and 
the return rate may have been greater if the survey had 
been translated for those families whose first language 

was not English. Also, the CCRPS could have had a more 
systematic approach to recovering missing responses. 
However, it has been suggested that the ideal number 
of responses required to achieve meaningful data for 
service improvement is 50–100,17 so 66 returned surveys 
was adequate.

Although patients and parents/carers were encouraged 
to answer honestly and the responses were anonymous, 
we must acknowledge that the families and CYP know the 
physiotherapists and therefore may not have wanted to 
criticise them.

CONCLUSION
This evaluation demonstrates the value of a CCRPS and 
the positive impact it can have on both the quality of life 
and experience for both patients and families. As well as 
providing reassurance and advice, a CCRPS can facilitate 
families to remain together at home during acute respira-
tory infection.

The cost savings achieved through prevented hospital 
admissions for respiratory tract infection by the CCRPS 
enable the service costs to be covered while still contrib-
uting towards NHS savings.

We recommend similar services should be developed 
for all severely disabled CYP at risk of respiratory tract 
infection.

With an increasing number on the caseload approaching 
adulthood, in order to sustain the improved quality of life 
and maitain the reduced admission rates, the next step 
for the CCRPS will be to work with local health service 
commsioners to plan for the provision of a post 25 years 
service.
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