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Application: Acute sickle pain nurse specialist
management of sickle crisis in ED
Paul Telfer - p.telfer@qmul.ac.uk
Health Inequalities Targeted Call 2023

A. GDPR Notification
Completed - 11 Jul 2023

GDPR Notification

NB. Please can you make sure you set the site language to English (British) by
clicking on your user name (top right hand corner on the menu bar), selecting My
Account and updating default language settings to English (British).

Introduction

The NHS Innovation Accelerator is hosted at UCLPartners. UCL Partners (“we” “us”,

or “our”) respects your privacy and is committed to protecting your personal data.

Please read this Privacy Notice carefully – it describes why and how we collect and

use personal data and provides information about your rights. It applies to personal

data provided to us, both by individuals themselves or by third parties. We keep this

Privacy Notice under regular review. It was last updated on 28 July 2020.

About us

UCLPartners is an academic health science partnership that brings together people

and organisations to transform the health and wellbeing of the population.

UCLPartners, a company incorporated in England and Wales (06878225), is the

entity that determines how and why your personal data is processed. This means that

UCLPartners is the ‘controller ’ of your personal data for the purposes of data

protection law.
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Purpose

Personal data is collected for the purposes of the NHS Innovation Accelerator

application process so that we can contact you as to the outcome of your

application. If you are successful in your application, then the contact details
provided will be added to the NIA mailing database, for the purpose of
providing you with programme related information and communications.

Personal data that we collect about you

Personal data, or personal information, means any information about an individual

from which that person can be identified. It does not include data where the identity

has been removed (anonymous data). In order to process your application, we will

collect, use, store and transfer the following fields of personal data: 

• Name (and title) 

• Job title 

• Address 

• Telephone number 

• Employing organisation 

• Email address

Criminal records data

In certain circumstances, we may process data relating to your criminal convictions

and offences. Access to, and the sharing of, this information is also controlled very

carefully.
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Our lawful basis for processing

Our basis for processing your personal data is ‘Legitimate Interests’. Our basis for

processing your criminal convictions data is ‘Employment law obligations’. We will

only process criminal convictions information where this is necessary so that we can

meet our obligations in the field of employment law.

How we use your personal data

We will only use your personal data when the law allows us to. We will use the

personal data you have provided to process your application for the NHS Innovation

Accelerator Programme. If, as part of your application, you consent to joining the NIA

Mail List, then your data will be processed in order for UCLPartners to send you: 

• Invitations to workshops and talks about improvement topics 

• Notification of and requests to circulate information on programmes 

• Any information available for support from the NIA Programme
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Who we share your personal data with

Your personal data will be collected and processed primarily by our staff. We may

have to share your personal data with the parties set out below for the purposes

outlined in this notice 

• NHS England – their privacy notice can be found here

https://www.england.nhs.uk/contact-us/privacy-notice/

• Members of the AHSN Network (including the 15 Academic Health Science

Networks) - their privacy notice can be found here

http://www.ahsnnetwork.com/privacy/ 

• momentive  (previously Survey Monkey Apply and Fluid Review) – the 3rd party

software used to collate and review your application – their Privacy Notice can be

found here. We require all third parties to respect the security of your personal data

and to treat it in accordance with the law. 

We do not allow our third-party service providers to use your personal data for their

own purposes – we only permit them to process your personal data for specified

purposes and in accordance with our instructions.

Data security

We have put in place appropriate security measures to prevent your personal data

from being accidentally lost, used or accessed in an unauthorised way, altered or

disclosed. We have established procedures to deal with any suspected personal data

breach and will notify you and any applicable regulator of a breach where we are

legally required to do so.

https://www.england.nhs.uk/contact-us/privacy-notice/
http://www.ahsnnetwork.com/privacy/
https://apply.surveymonkey.com/privacy-policy/


5 / 36

International transfers

Survey Monkey Apply is used as the application platform for applications, and

therefore your data will be shared with Survey Monkey Apply in order to store

applications. Survey Monkey Apply servers are based in Canada, and Survey

Monkey Apply operates under ‘Privacy Shield framework’. Therefore, please note that

your data will be transferred outside of the EU/EEA. Survey Monkey Apply will

process your personal data according to their Privacy Policy.

Data retention

We will only retain your personal data for as long as necessary to fulfil the purposes

we collected it for, including for the purposes of satisfying any legal, accounting, or

reporting requirements. If you are successful, your data is transferred to a restricted

access folder at UCLPartners. 

We will keep your personal data whilst we are assisting you and for a period of 1 year

after the date on which your participation in the NHS Innovation Accelerator has

completed – either as an active “Fellow” or as an “Alumni”. The files are then

destroyed.

If your application is unsuccessful then your data will be retained for a period of 6

months, after which it will be deleted from UCLPartners and Survey Monkey Apply

servers, however, it will be held in Survey Monkey Apply backups for a maximum

period of 12 months following deletion.
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Your rights

Under certain circumstances, you may have the following rights under data protection

laws in relation to your personal data:

• Right to request access to your personal data;

• Right to request correction of your personal data;

• Right to request erasure of your personal data;

• Right to object to processing of your personal data;

• Right to request restriction of the processing your personal data;

• Right to request the transfer of your personal data; and

• Right to withdraw consent. If you wish to exercise any of these rights, please contact

us using the details set out below.

Contacting us

You can contact UCLPartners by writing to GDPR, UCLPartners, 3rd Floor, 170

Tottenham Court Road, London, W1T 7HA. Please note that UCLPartners has

appointed a Data Protection Officer, Rebecca Graham. If you have any questions

about this Privacy Notice, including any requests to exercise your legal rights, please

contact our Data Protection Officer using the details set out below: Rebecca Graham,

gdpr@uclpartners.com
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Complaints

If you wish to complain about our use of personal data, please send an email with the

details of your complaint to gdpr@uclpartners.com so that we can look into the issue

and respond to you. You also have the right to lodge a complaint with the Information

Commissioner's Office (ICO) (the UK data protection regulator). For further

information on your rights and how to complain to the ICO, please refer to the ICO

website at https://ico.org.uk.

Please confirm that you have read and understood the details provided above.

Yes
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Horizon Scanning

The Academic Health Science Networks (AHSNs) may, on occasion, perform horizon

scanning exercises in partnership with NHS England, Integrated Care Systems and

other public healthcare providers to understand what innovations are currently

available to address certain priorities affecting the health and social care system.

They may request from the NIA the following data from recent applications made to

the NIA:

Applicant's first name

Applicant's surname

Applicant's email address

Applicant's contact number

Applicant's innovation name

Innovation / company website address

Please confirm if you consent to the 15 Academic Health Science Networks

contacting you using the details provided to them during the horizon scanning

exercise detailed above.

Yes

Please confirm if you consent to the 15 Academic Health Science Networks

contacting you using the details provided to them during the horizon scanning

exercise detailed above.

Yes

B. Due Diligence
Completed - 11 Jul 2023
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B. Due Diligence

NB. Please can you ensure you set the site language to English (British) by clicking
on your user name (top right hand corner on the menu bar), selecting My Account
and updating default language settings to English (British).

Please be aware that the NIA will:

• Carry out checks on social media and other searches to identify negative feedback related to the

reputation/public perception of the organisation being supported through this call.

• Complete a review of your innovation’s competitors in the market

• Consider your application in light of these findings

If successful, SMEs will also be required to provide the following (NHS organisations/ public sector

organisations do not need to provide this):

• 3 years of annual accounts

• List of directors/ advisors

• Annual report

B1. Do you have any unspent criminal convictions?

If you have answered yes, please provide further details. Answering 'yes' to the question will not necessarily bar you

from the programme. This will depend on the information you provide and whom and where the innovation will be

used.

No

B2. Is your organisation NHS or a public sector organisation?

Please note that if you answer Yes to this question and represent an NHS or a public sector organisation you do not

need to answer questions B3 and B4.

Yes
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C. Applicant Information
Completed - 13 Jul 2023

Applicant Information

NB. Please can you ensure you set the site language to English (British) by clicking
on your user name (top right hand corner on the menu bar), selecting My Account
and updating default language settings to English (British).

The questions in this section must be completed before you are able to commence the full application. If you

have any queries please contact the NIA Team at nia@uclpartners.com.

Contact Information

C1a. Applicant's name Paul

C1b. Applicant's surname Telfer

C2. Job title Clinical Professor of Haemoglobin Disorders and

Haematology.

C3. Employing organisation/other Bart's Health NHS Trust

C4. Postal address Department of Haematology, Royal London Hospital,

4th Floor Pathology and Pharmacy Building, 80 Newark

Street

C5. Town / City London

C6. Postcode / Zip Code E1 2ES

C7. Country United Kingdom, The

C8. Contact email p.telfer@qmul.ac.uk

C9. Contact telephone number 07906311482

C10. Where did you hear about the NHS Innovation

Accelerator call
Other

mailto:p.telfer@qmul.ac.uk
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If other, please specify:

NHSE Health Inequalities, NHS Race and Health Observatory

C11. Reasonable adjustments:

Please state any reasonable adjustments based on a disability or long-term health need(s) that you might require

during the recruitment process or if you are successful in gaining a Fellowship place. The answer to this question will

help us to better support you through the recruitment process and will not form part of the assessment process.

None

D. Employing Organisation Information
Completed - 13 Jul 2023

Employing Organisation Information

NB. Please can you ensure you set the site language to English (British) by clicking
on your user name (top right hand corner on the menu bar), selecting My Account
and updating default language settings to English (British).

The questions in this section must be completed before you are able to commence the full application. If you

have any queries please contact the NIA Team at nia@uclpartners.com.

D1. Employing Organisation

Barts Health NHS Trust
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D2. Is your organisation NHS or a public sector organisation?

This field is pre-populated by the answer you supplied in B2. 

Please note that questions (3 – 14) are relevant to those applicants that represent a

registered company whether for profit or not for profit. This does not need to be

completed for NHS or public sector organisations.

NHS Organization

Contact Information

D3. Organisation Postal address N/A

D4. Organisation Town / City N/A

D5. Organisation Postcode / Zip Code N/A

D6. Organisation Country United Kingdom, The

D7. Website address (if appropriate) N/A

D8. Please provide a summary of your organisation. (Max 100 words)

N/A

D9. Company/charity registration number

N/A

D10. Date incorporated

13/07/2023
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D11. Company type

Other, please specify...: NHS

D12. How many employees does your organisation have?

0

D13. Please provide details of the following for your organisation in the 2022/23 financial year:

Projected revenue N/A

Projected costs N/A

Projected profit / loss after Tax N/A

Net assets / liabilities N/A

D14. Please detail your organisation’s funding / ownership structure (Max 100 words)

N/A

E. Application Form
Completed - 26 Jul 2023

Application Form

NB. Please can you ensure you set the site language to English (British) by clicking
on your user name (top right hand corner on the menu bar), selecting My Account
and updating default language settings to English (British).
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Please complete all questions on the application form. The application form is divided into nine sections to

capture information about:

Section 1: Basic information 

Section 2: Market research and current care pathwa

Section 3: Current care pathway

Section 4: Testing with users

Section 5: Regulations, standards and certifications

Section 6: Intellectual property

Section 7: Revenue model

Section 8: Cost and savings 

Section 9: Deployment

Each question has a maximum word limit that you will not be able to exceed when entering your response into

the system. Your application should demonstrate criteria in all sections of the application.

Section 1. BASIC INFORMATION

1. Are you currently receiving any support for your innovation?

This can include any UK funding to support the development of your innovation. 

(150 word limit)

Currently only NHS funding of staffing and facilities to support standard care for sickle cell disease.
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2. Are you involved with any Accelerated Access Collaborative programmes?

Select all that apply.

Responses Selected:

No
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3. What problem is your innovation trying to solve?

Include the current consequences of the problem. For example, the process of checking a patient’s pulse to

determine if there is atrial fibrillation using a finger and a watch is inherently inaccurate. Using this method

approximately 25% of patients are not referred to secondary care who should be (false negative) and 15% of

patients who are referred are referred unnecessarily (false positive). For those patients who are not picked up at this

stage, their underlying disease will progress before being correctly diagnosed.

(500 word limit)

Acute severe pain is the commonest complication of sickle cell disease (SCD) and presents a significant challenge

for NHS resources. Hospital admissions with SCD are increasing approximately 2-fold every ten years. At the Royal

London Hospital there were about 1500 ED attendances with acute sickle cell in the year 2022-3, almost all of

which were for acute pain. In smaller units serving lower prevalence areas, ED episodes may be less than one per

day.

Severe pain requires prompt, effective, safe and compassionate treatment. Strong opioid analgesic drugs are

nearly always needed, together with careful monitoring to detect early signs of progressive organ dysfunction (e.g.

the acute chest syndrome) and for adverse effects of medication. Standard treatment has been described in

several evidence-based guidelines, including the NICE 2012 guideline ‘Managing acute painful episodes in

hospital’. 

Poor quality care in ED is almost universal in the NHS, with evidence of failure to meet NICE standards. Lack of

compassionate care is reported in research publications, national peer review programmes, and in a report

commissioned by the All-Party Parliamentary Group on Haemoglobin Disorders. 

Alternative care models by-passing ED have been proposed to address persisting problems in care delivery.

Ambulatory care units have been shown to provide better outcomes, but are currently only available in about 14%

of SCD services in England.

NHS England is currently setting up pilot hyper-acute units but these may not be universally applicable and some

large units have not been able to meet specifications. Alternative care pathways to enhance the quality of care in

ED should also be considered. We are proposing a model in which an Acute Sickle Pain Nurse Specialist (ASPNS)

supervises care and accompanies the patient through their initial pathway of treatment. Evidence for the

effectiveness of this model comes from a pilot during a clinical trial at the Royal London Hospital. 
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4. Give an overview of how your innovation works.

If this is or might be a medical device, include the intended purpose statement.

For example, GPs will identify patients with suspected atrial fibrillation from their history and reported symptoms. This

innovation is a portable device that patients wear over a 7-day period. The device will monitor the patient’s heart rate

continuously whilst they are wearing it. GPs will need to be trained in using the device and interpreting the results.

GP practices will need to store the device and consumables. 

(300 word limit)

The Acute Sickle Pain Nurse Specialist (ASPNS) improves care and patient experience at three stages of the care

pathway of an acute sickle cell crisis. (1) Initial evaluation and triage of the patient at home, by phone or videocall,

using a standardised acute sickle cell crisis triage algorithm (2) Accompanying the patient during the ED stage of

care, ensuring delivery of the personalised care plan, meeting national quality standards of timeliness of analgesia,

assisting ED staff in administering analgesia, performing regular observations and providing non-pharmacological

therapies to assist with pain management. (3) ensuring that the management plan for continuing care after

discharge home from ED or admission to hospital ward is correctly implemented. This would include confirming

analgesic prescriptions and follow-up arrangements. 

The ASPNS will facilitate liaison between the SCD treating team, ED staff and primary care. There will also be an

important role in educating medical, nursing and paramedical staff in management SCD patients in acute crisis in

ED. 

This model of care is proposed as a complementary and alternative pathway to the pilot scheme currently being

explored by NHSE for bypassing ED by establishing pilot regional hyper-acute units. This ED model utilises existing

ED facilities which are open 24 hours per day. It avoids the need to transplant an SCD patient to a potentially

distant unit to manage a frequently recurring event. An ASPNS could be part of a more general role for a SCD

nurse specialist in low prevalence areas, where ED attendances by SCD patients are infrequent. 

https://www.digitalregulations.innovation.nhs.uk/developers-guidance/all-developers-guidance/medical-devices-intended-purpose-statement/
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5. What are the benefits or impact of your innovation for patients and people?

Select all that apply.

Responses Selected:

Reduces mortality

Reduces need for further treatment

Reduces adverse events

Enables earlier or more accurate diagnosis

Reduces risks, side effects or complications

Prevents a condition occurring or exacerbating

Avoids a test, procedure or unnecessary treatment

Increases self-management

Increases quality of life

Enables shared care

Alleviates pain

Reduces inequalities
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6. What are the benefits or impact of your innovation for the NHS and social care?

Select all that apply.

Responses Selected:

Reduces the length of stay or enables earlier discharge

Reduces need for adult or paediatric critical care

Reduces emergency admissions

Improves patient management or coordination of care or services

Takes less time

Is cost saving

Increases efficiency

Improves performance

7. Have you estimated the carbon reduction or savings that your innovation will bring?

All NHS suppliers will be expected to provide the carbon footprint associated with the use of their innovation, as

outlined in the Delivering a Net Zero NHS report.

If this is something you are unsure of, the NHS Innovation Service can support you with this.

Not yet, but I have an idea

7.2 (If no) Explain how you plan to calculate this.

(100 word limit)

This innovation will be implemented in hospital emergency departments and will not have any direct or indirect

effect on the hospital's carbon footprint.

https://www.england.nhs.uk/greenernhs/wp-content/uploads/sites/51/2022/07/B1728-delivering-a-net-zero-nhs-july-2022.pdf
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8. Do you have or are you working on a carbon reduction plan (CRP)?

All NHS suppliers will require a carbon reduction plan (CRP), as outlined in the NHS Suppliers Roadmap plan.

No, I do not have one

9. Have you completed a health inequalities impact assessment?

By this, we mean a document or template which asks you about the impact of your innovation on health inequalities.

One example is the Equality Impact Assessment Standard produced by the NHS Race and Health Observatory.

Yes

9.1 If yes, upload the health inequalities impact assessment, or any relevant documents

Equities questionnaire.docx

Filename: Equities questionnaire.docx Size: 14.2 kB

10. Do you have any evidence to show the impact or benefits of your innovation?

Yes

10.1 (if yes) What type of evidence or research do you want to submit?

Evidence can include clinical and economic evidence, as well as service evaluation, environmental and social impact

or other proven benefits such as staff and system benefits. You will be able to add several pieces of evidence one at

a time. We will ask about user testing and regulatory approval in later sections.

Evidence of clinical or care outcomes

https://www.england.nhs.uk/greenernhs/get-involved/suppliers/
https://www.nhsrho.org/
https://nia.smapply.org/protected/rg/224703937/7959275650/Equities%20questionnaire.docx
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10.2 What type of evidence do you have?

Responses Selected:

Non-randomised non-comparative data published in a peer reviewed journal

10.3 Write a short summary of the evidence.

Give a brief overview that covers the scope of the study and its key findings.

(200 word limit)

Health inequalities with regard to treatment of sickle cell disease in the NHS have been highlighted in the All-Party

Parliamentary Report 'No one's listening' and are being addressed through several initiatives currently undertaken

by NHS England, as well as in projects commissioned by the Race and Health Observatory. 

Inequalities with regard to hospital management of acute pain in ED have been demonstrated in several

international publications, for instance comparing metrics of SCD pain to renal colic pain. Another example from the

NHS is the disparity between management of acute post-operative surgical pain and acute sickle pain. Acute post-

operative pain would typically be managed by an anaesthetist and on-to-one recovery nurse. 

We have evidence from the SCAPE study that one-to-one nursing enhances the care pathway for acute sickle

pain in ED. Attached documents are the publication of the SCAPE trial, and patient comments on benefit of one-

to-one nursing in the study.

10.4 Upload any documents that support this evidence

Telfer 2021 BJ Pain.pdf

Filename: Telfer 2021 BJ Pain.pdf Size: 393.9 kB

11. Are you currently collecting evidence, or have plans to collect evidence?

Yes

https://nia.smapply.org/protected/rg/224703937/7957061624/Telfer%202021%20BJ%20Pain.pdf
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11. 1 If yes, write a short summary of your ongoing or planned evidence gathering.

(200 word limit)

The ASPNS model is being discussed in various clinical fora, including the Clinical Reference Group for Specialised

Commissioning in Haemoglobin disorders, the National Haemoglobinopathy Panel, and the National Sickle Pain

Group. All of these groups have multi-professional (including nursing) representation and patient representatives. 

At present, ASPNS involvement in ED pain management is not standard care and very sporadically available, as it

is not considered part of the SCD Nurse specialists role. 

The aim is to advocate for better definition of this role and incorporating the role into the standard specifications of

a service. This would require education resources, further training and expansion in personnel. 

We propose the next stage would be to implement the model described in this application in a small number of pilot

units. Metrics to be collected in the pilot would include time to first analgesia, adherence to protocol, proportion

discharged from ED vs admitted to hospital, patient satisfaction and health economics.

Funding for these pilots would be sought through NHS improvement schemes, and local business plans for

institutional service developments. 

11.2 Upload any documents relevant to this evidence collection

Section 2. MARKET RESEARCH AND CURRENT CARE PATHWAY

12. Have you conducted market research to determine the demand and need for your innovation in the UK?

By this, we mean any research you have done to determine the market opportunity for your innovation. You will be

able to explain any testing you have done with users later in the record.  

Yes
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12.1. Describe the market research you have done, or are doing, within the UK market.

There are different methodologies available and could include a mix of the following:  

In-depth interviews 

Focus groups  

Telephone interviews 

Patient record forms 

Computer-assisted telephone interviews 

Online surveys 

Market research online communities 

Ethnography 

(200 word limit)

Further support for this model is being sought from clinicians through an on-line survey of all services treating SCD

in UK and patients' views are being solicited through an on-line survey with our patient representative on the

application group as well as through the Sickle cell society.

13. Which option best describes your innovation?

A more cost-effect alternative to those that already exist
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14. What competitors or alternatives exist, or how is the problem addressed in current practice?

Include how your innovation is different to the alternatives in the market.

(250 word limit)

Management of acute SCD pain through standard ED pathways is the current default. In some centres,

collaboration between ED and SCD services have brought about improvements in outcomes and patient

satisfaction, and most hospital trusts have developed an ED plan to improve SCD pain management in response

to the APPG report. 

A survey by the National Sickle Pain Advisory Group estimates that about 14% of units are able to offer ambulatory

care in a specialised unit as an alternative to ED care, however, these units are generally open only between 9am

and 5 pm Monday to Friday, and therefore do not accommodate patients presenting outside of working hours. The

NHS England pilot scheme of regional, 24 hour per day hyper-acute units may address some of the problems in

care, but it is likely that there will be a limited number of these units in the initial pilot phase.

There is an urgent need to examine alternative care pathways, and to examine how the ED setting can be

optimised for SCD pain management. Also to ensure equity of access to patients who would be unable to travel to

a regional hyper-acute unit.

Section 3. CURRENT CARE PATHWAY

15. Does your innovation relate to a current NHS care pathway?

An NHS care pathway outlines the entire patient journey and the actions taken in different parts of the healthcare

system. It’s key to understand the existing routines of clinical and care professionals, administrators and others who

will be impacted by your innovation. 

If your innovation does not play a role in the delivery of care, select ‘does not form part of a care pathway’.

There is a pathway, and my innovation changes it
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16. Describe the potential care pathway with your innovation in use.

Focus on any areas that will be impacted by introducing your innovation to the care pathway.

(200 word limit)

See attached flow chart. We propose to further pilot the role in specialised Haemoglobinopathy centres in England.

The Acute Sickle Pain Nurse Specialist (ASPNS) can improve care and patient experience at three stages of the

care pathway of an acute sickle cell crisis. (1) Initial evaluation and triage of the patient at home, by phone or

videocall, using a standardised acute sickle cell crisis triage algorithm (2) Accompanying the patient during the ED

stage of care, ensuring delivery of the personalised care plan, meeting national quality standards of timeliness of

analgesia, assisting ED staff in administering analgesia, performing regular observations and providing non-

pharmacological therapies to assist with pain management. (3) ensuring that the management plan for continuing

care after discharge home from ED or admission to hospital ward is correctly implemented. This would include

confirming analgesic prescriptions and follow-up arrangements.

Section 4. TESTING WITH USERS

17. Have you involved users in the design process?

This includes involving patients or the public, carers, clinicians or administrators in the design process, including

people with different accessibility needs.

Yes

18. Have you tested your innovation with its intended users in a real life setting?

Do not include any testing you have done with users in a controlled setting.

Yes
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19. Which groups of intended users have you engaged with?

Responses Selected:

Clinical or social care professionals working in the UK health and social care system

Patients

Service users

Carers

20. What kind of testing with users have you done?

This can include any testing you have done with people who would use your innovation, for example patients, nurses

or administrative staff. 

Describe the testing and feedback received.

Provide a brief summary of the method and key findings. You can upload any documents that showcase your user

testing next.  

(200 word limit)

We have two examples relevant to this application. 

(1) A a study to develop a questionnaire to quantitate patient satisfaction with pain management in hospital (See

publication Elander et al, 2019, uploaded). This was developed by refining question content in patient focus

groups, and then tested in a large survey. The results are presented in the attached publication. One of the main

conclusions was that satisfaction was more dependent on communication and inter-personal contact between

health care provider and patient, than in the actual pain management protocol. Furthermore, satisfaction with ED

care was less than with specialised care.

(2) Direct feedback from patients enrolled in the SCAPE study, highlighting the value of one-to-one care from a

nurse specialist in ED. This was published in a supplement to the SCAPE study report (uploaded elsewhere in this

application)

21. Upload any documents that showcase your user testing

Elander_et_al-2019-British_Journal_of_Haematology (1).pdf

Filename: Elander_et_al-2019-British_Journal_of_Haematology (1).pdf Size: 160.0 kB

https://nia.smapply.org/protected/rg/224703937/7957430385/Elander_et_al-2019-British_Journal_of_Haematology%20(1)_8fv2KB8.pdf
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Section 5. REGULATIONS, STANDARDS, CERTIFICATIONS AND INTELLECTUAL PROPERTY

22. Do you know which regulations, standards and certifications apply to your innovation?

Yes, I know some of them

23. Which regulations, standards and certifications apply to your innovation?

Responses Selected:

Other, please specify...: NICE guideline: Sickle cell disease: Managing acute sickle pain in hospital 2012

24. Do you have a certification for UKCA / CE or In-vitro diagnostics?

Not yet

25. Upload all certification documents

Section 6. INTELLECTUAL PROPERTY

26. Do you have any patents for you innovation?

I do not have any patents, but believe I have freedom to operate

27. Do you have any other intellectual property for your innovation?

No

Section 7. REVENUE MODEL
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28. What is the revenue model for your innovation?

Responses Selected:

Other, please specify: NHS funding through specialised commissioning or integrated care boards

29. Which NHS or social care organisation and department do you think would PAY FOR the innovation?

Be as specific as you can.

(100 word limit)

NHSE specialised commissioning, NHS integrated care networks

30. Which NHS or social care organisation and department do you think would BENEFIT FROM the innovation?

Be as specific as you can.

(100 word limit)

NHSE specialised commissioning, NHS Haemoglobinopathy co-ordinating centres, NHS Haemoglobinopathy

Specialist centres, NHS hospitals, NHS Integrated care networks, primary care

31. Have you secured funding for the next stage of development?

No / Not revelant

31.2. Please explain why you do not need to secure funding.

(100 words)

Funding would need to be negotiated with NHS institutions listed above after pilot study results are evaluated
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Section 8. COST AND SAVINGS

32. Do you know the cost of your innovation?

By cost, we mean the cost to the NHS or any care organisation that would implement your innovation. 

Yes, I have a rough idea

33. What is the cost of your innovation?

Include the relevant metric such as a flat capital cost or cost per patient, cost per unit or cost per procedure. Include

any costs associated with implementation and resources. 

For example, £10 based on 500 units per site. £345 per procedure and a typical patient requires two procedures. 

(100 word limit)

See attached costings

Two models are proposed: For 8am to 8pm 7 day per week service and 24 hours per day 7 days per week service.

The service would be staffed by Band 6 nursing supported by a Band 7 nurse and supervised by a consultant

haematologist (1 PA per week).

When not active in managing ED attendances, the specialist nurse would be supporting ward staff in managing in

patients with acute pain.

We propose piloting in 3 or 4 haemoglobinopathy specialist centres

34. Roughly how many patients would be eligible for your innovation in the UK?

Up to 10,000 per year
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35. What is the eligibility criteria for your innovation?

For example, users need to be over a certain age, or have a certain medical history or current health status.  

Answer 'not relevant' if your innovation does not have any eligibility criteria.

(200 word limit)

Centre: 

Medium/large haemoglobinopathy specialist centre (>1ED attendance per day).

Patients: 

Registered with the SCD service 

Attending ED with an acute pain episode

Personalised acute pain management protocol available on their electronic patient record

36. How many units of your innovation would you expect to sell in the UK per year?

(50 word limit)

At this stage we propose to pilot the implementation in up to 4 large/medium haemoglobinopathy specialist

centres. There would be an option for patients managed in smaller local centres to travel to their specialist centre.

37. Approximately how long do you expect each unit of your innovation to be in use?

By this we mean the shelf life of the product, or the product's lifespan. This can include the lifespan of any

components such as batteries.

(100 word limit)

The initial plan is for a one year project (See Gantt chart). Initial evaluation of pilots would be done using metrics of

clinical efficacy, safety, patient satisfaction and health economics. At a later stage we would propose a randomised

controlled trial comparing this with other care pathways (eg standard care in ED and with ambulatory care units)
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38. What are the costs associated with the use of your innovation, compared to current practice in the UK?

My innovation costs more to purchase, but has greater benefits that will lead to overall cost savings

Section 9. DEPLOYMENT

39. Where have you deployed you innovation?

Provide the name of the organisation and the department, if possible.

(150 word limit)

Emergency department and acute medical wards, Royal London Hospital, Barts Health NHS Trust

40. What was the commercial basis for deployment?

For example, did you provide your innovation for free or was it purchased? Or was it part funded by yourself and the

NHS area in which it's being deployed?

(400 word limit)

Funded as part of a research trial protocol, with contributions from Bart's Charity, Bart's Health NHS Trust and NIHR

contingency funding.
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41. How did the deployment of your innovation affect the organisation(s)?

For example, which job roles were affected and how was the care pathway redesigned? 

(400 word limit)

Patients age 14 years, who were enrolled in the sickle cell disease service at Royal London Hospital, and met

specific eligibility criteria were informed about the study and consented when attending for routine out patient care.

If they developed an acute pain crisis they were instructed to phone the study administrator or nurse specialist,

and to attend emergency department too receive care according to the study treatment protocol. On arrival in the

ED, their care for the first 6 hours of the protocol was supervised by the study nurse specialist. This pathway

differed from standard care, in two ways. Firstly, there is no routine phone contact prior to attending ED. Secondly,

with standard care, initial management would be supervised by ED staff, and specialist haematology staff are

generally involved at a later stage.

42. Does your team have the resources for scaling up to national deployment?

This includes having a team with the right combination of skills and knowledge.

No

43. Upload any relevant implementation planning documents

Gantt chart.xlsx

Filename: Gantt chart.xlsx Size: 10.3 kB

Costings.docx

Filename: Costings.docx Size: 15.6 kB

Acute sickle pain nurse activity flowsheet.pptx

Filename: Acute sickle pain nurse activity flowsheet.pptx Size: 52.5 kB

F. References
Completed - 26 Jul 2023

Please upload two reference letters in support of your application. One should be your line manager or senior
individual from your organisation; the other should be from a healthcare provider/ commissioner site where your

https://nia.smapply.org/protected/rg/224703937/7959379190/Gantt%20chart_A8NcYxa.xlsx
https://nia.smapply.org/protected/rg/224703937/7963268092/Costings.docx
https://nia.smapply.org/protected/rg/224703937/7963490052/Acute%20sickle%20pain%20nurse%20activity%20flowsheet.pptx
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innovation is currently in use (this does not need to be an NHS site).

HITC call Supportive Letter CRG

Filename: HITC_call_Supportive_Letter_CRG.pdf Size: 249.9 kB

LB PT suuport letter July 23

Filename: LB_PT_suuport_letter_July_23.doc Size: 239.1 kB

G. Additional Supporting Document (if needed)
Completed - 25 Jul 2023

If you have additional supporting information that helps to explain your innovation and the assessor to understand
your proposal, please upload this here.

Please upload a maximum of one document. 

This section is not compulsory and does not need be completed for the application to be submitted.

Patient testimonials from Telfer et al BJPain 2021

Filename: Patient_testimonials_from_Telfer__xLpzYsy.docx Size: 13.8 kB

H. Equal Opportunity Monitoring Form
Completed - 21 Jul 2023

Form is compulsory but applicants can indicate at the start of the form if they do not wish to complete it.

Equal Opp Monitoring Form

NB. Please can you ensure you set the site language to English (British) by clicking
on your user name (top right hand corner on the menu bar), selecting My Account
and updating default language settings to English (British).

The NIA aims to appoint exceptional individuals regardless of their
age, disability, gender reassignment, marriage and civil partnership,
pregnancy or maternity, race, religion or belief, sex or sexual
orientation. The NIA is an equal opportunity Fellowship programme
and is committed to recruiting Fellows that reflect the diverse
communities we serve. To ensure that the programme is open and
accessible to all and that our policies are fairly implemented and
monitored, and for no other reason, would you please provide the
information requested below. 

https://nia.smapply.org/protected/tr/226822572/28048243/HITC_call_Supportive_Letter_CRG.pdf
https://nia.smapply.org/protected/tr/226822572/28057170/LB_PT_suuport_letter_July_23.doc
https://nia.smapply.org/protected/tr/226822573/28048255/Patient_testimonials_from_Telfer__xLpzYsy.docx
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The information you provide will: 

• not be used as part of the selection process; 

• not be seen by the interview panel; 

• only be used by the NIA internal team for statistical purposes. 

No information will be published which allows any individual to be
identified. 

The form should only take a few minutes to complete.

Please indicate by selecting an answer below if you will complete the Equal Opportunities Monitoring Form

I will complete the form

Age

55-64

Disability

You will be considered as having a disability for discrimination purposes if you fit the definition as given in the Equality

Act 2010. In the Act, a disability is a ‘physical or mental impairment which has a substantial and long term adverse

effect on a person’s ability to carry out normal day to day activities.’ For these purposes, ‘long term’ is taken to mean

the condition is likely to last longer than 12 months or likely to recur.

No, I do not have a disability
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Ethnicity

Prefer not to say

Asian or Asian British (No response)

Black or Black British (No response)

Mixed race (No response)

White British

Other Ethnic Group (No response)

Religion or Belief

Christian

Gender Indentity

Man

Have you gone through any part of a process (including
thoughts or actions) to change from the sex you were
described as at birth to the gender you identify with, or do you
intend to? (This could include changing your name, wearing
different clothes taking hormones or having any gender
reassignment surgery).

No
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Sexual Orientation

Heterosexual / straight

Are you a parent or caretaker of children (under 18)?

Yes - secondary caregiver

Are you a caretaker of adults?

Yes - secondary caregiver

Do the adult(s) you care for have any of the following?

Problems related to old age

Permission to Use Data provided

The programme uses this information to review compliance with its policies on equal opportunity in relation to

recruitment. We will use this data to inform our statistics on the representation of the categories of individual as

shown above. We will treat all personal information in line with current data protection legislation and our data

protection policy. For more information on how we use the information you have provided, please see our privacy

notice for applicants which can be found here. In order for us to process this information and to comply with data

protection legislation, we require your consent. You are not required to give your consent; you acknowledge that any

consent given is freely given. Your NIA application is not dependent on your giving consent to our processing of this

data. Including your signature below will signify your consent to our processing of this information. Once you have

given consent, you may withdraw it at any time by contacting NIA@uclpartners.com. 

I consent to the use of my data for monitoring purposes as per the statement above

https://nia.smapply.org/protected/resource/eyJoZnJlIjogMTAzOTk0NzQ4LCAidnEiOiAxNDg5MjZ9/
mailto:NIA@uclpartners.com
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Consultant Haematologist  
Barts Health NHS Trust 
Queen Mary University London  
p.telfer@nhs.net 

 
King’s College Hospital 

Denmark Hill 
SE5 9RS 

020 3299 9000 

 
 

Dear Professor Telfer 

 
Re: Health Inequalities Targeted Call (HITC): Sickle Cell Disease 

 
 
As Chairperson for the Clinical Reference Group for Haemoglobin Disorders, I am writing to 
support your application to the HITC for evaluation of the role of Acute Sickle Pain Nurse 
Specialist for the management of acute sickle painful episodes in a hospital setting. You are 
acting as principal applicant on behalf of the National Sickle Cell Pain Advisory Group. 
 
The pain group represents multiple stakeholders dedicated to improving management of acute 
sickle cell pain and has recognised that the quality of care and patient satisfaction with care 
in ED needs to be improved, and that the Acute Sickle Pain Nurse Specialist innovative role 
would be a potential means of achieving improvement.  
 
I wish you success with your application 
 

Yours sincerely, 

  
 
Dr Subarna Chakravorty MBBS PhD FRCP FRCPath MRCPCH 
Consultant Paediatric Haematologist  
 
 
 
 
cc  
Zoe Hamilton  
National Programme of Care Manager – Blood and Infection  
Specialised Commissioning 
NHS England  
 zoe.hamilton6@nhs.net  
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Abstract
Initial management of the acute pain crisis (APC) of sickle cell disease (SCD) is often unsatisfactory, 
and might be improved by developing a standardised analgesia protocol. Here, we report the first 
stages in developing a standard oral protocol for adolescents and adults. Initially, we performed a 
dose finding study to determine the maximal tolerated dose of sublingual fentanyl (MTD SLF) given 
on arrival in the acute care facility, when combined with repeated doses of oral oxycodone. We used 
a dose escalation algorithm with two dosing ranges based on patient’s weight (<50 kg or >50 kg). We 
also made a preliminary evaluation of the safety and efficacy of the protocol. The study took place in a 
large tertiary centre in London, UK. Ninety patients in the age range 14–60 years were pre-consented 
and 31 treatment episodes were evaluated. The first 21 episodes constituted the dose escalation study, 
establishing the MTD SLF at 600 mcg (>50 kg) or 400 mcg (<50 kg). Further evaluation of the protocol 
indicated no evidence of severe opioid toxicity, nor increased incidence of acute chest syndrome (ACS). 
Between 0 and 6 hours, the overall gradient of reduction of visual analogue pain score (visual analogue 
scale (VAS)) was 0.32 centimetres (cm) per hour (95% confidence interval (CI) = 0.20 to 0.44, p < 0.001). 
For episodes on MTD SLF, there was median (interquartile range (IQR)) reduction in VAS score of 2.8 cm 
(0–4.2) and 59% had at least a 2.6-cm reduction. These results are supportive of further evaluation 
of this protocol for acute analgesia of APC in a hospital setting and potentially for supervised home 
management.
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Introduction
The acute pain crisis (APC) is the commonest acute 
complication of sickle cell disease (SCD).1 Severe epi-
sodes are distressing, disruptive to normal activity, associ-
ated with life-threatening complications such as acute 
chest syndrome (ACS), and may predispose to chronic 
pain.2 Initial management in the emergency department 
(ED) or other acute care setting requires rapid assess-
ment and administration of first dose of analgesia, usually 
opioid, within 30–60 minutes.3–5 Afterwards, repeated 
doses of analgesia are generally required, together with 
mandatory monitoring in order to ensure adequacy of 
analgesia, to anticipate additional complications of APC 
and to avoid opioid toxicity.3,5,6 There is no standard anal-
gesia protocol for paediatric, adolescent or adult patients 
and controversy remains around a number of aspects of 
the treatment pathway including choice of opioid, timing 
and route of administration, and differences in practice 
between children, adolescents and adults. This prompted 
the National Heart Lung and Blood Institute (NHLBI) 
panel in the United States3,7 and the National Institute of 
Clinical and Health Care Excellence (NICE) in the 
United Kingdom4 to recommend studies to determine 
optimal management of APC.

Morphine, the most commonly used opioid,8 is a 
mu receptor agonist, metabolised mainly through glu-
curonidation by the enzyme UGT2B7. The resulting 
metabolites include morphine-6-glucuronide (M6G), 
which is pharmacologically active and has been associ-
ated with an increased risk of ACS.9 Oxycodone and 
fentanyl are strong opioids which differ from morphine 
in pharmacokinetics, undergoing extensive first-phase 
metabolism via CYP2D6 and CYP3A4 pathways, 
enzymes which are potentially activated or inhibited by 
a range of drugs that could affect the therapeutic 
response.10 Oral oxycodone is commonly used for 
home management of pain in the United States,11 but 
might be a suitable alternative to morphine for man-
agement of acute sickle cell pain in patients who have 
not been heavily exposed to strong opioids.

With regard to the route of administration, the intra-
venous route is generally accepted as the gold standard, 
but there are a number of considerations which justify 
efforts to develop non-intravenous opioid protocols in 
both paediatric and adult SCD populations. First, delays 
in administration of analgesia often occur because of 
poor venous access. Second, there is evidence from the 
addiction literature both from animal studies and human 
observation studies, that rapid and frequent elevations in 
plasma and brain drug levels during intravenous admin-
istration are more likely to induce tolerance and  
dependency.12 Although evidence for this effect in patients 
with SCD is lacking, we believe that there is cause for 
concern about adverse effects associated with repeated 
doses of intravenous opioids given over a prolonged  

period in this patient group. Studies in children which 
show that a standardised oral-based opioid protocol can 
be effective and safe13,14 suggest that this kind of protocol 
could also be evaluated in adolescents and adults.

Opioid drugs can be rapidly absorbed through the 
oral and nasal mucosa, leading to a rapid rise in 
plasma drug levels.15 For instance, the onset of action 
for sublingual fentanyl is 8–10 minutes and peak 
effect at 40–60 minutes.16 The transmucosal route of 
administration could potentially enable rapid action 
of the first dose of opioid analgesia, avoiding delays 
entailed with intravenous administration. By restrict-
ing transmucosal opioid to the first dose only, the 
potential risks associated with sharp elevations in 
plasma and brain opioid levels may be mitigated. 
Intranasal and buccal fentanyl have been used to 
manage acute sickle pain in children and adults, but it 
is not clear how best to incorporate additional rapid-
acting opioid analgesia into a standard protocol for 
acute pain.6,17,18 We have previously shown that intra-
nasal diamorphine (IND) given as a single acute dose 
in combination with a pre-scheduled protocol of oral 
morphine can provide effective analgesia in children 
and potentially reduce the time to first analgesia com-
pared to intravenous opioid.14,19 Some problems with 
use of IND were identified. First, 35% of children 
found IND uncomfortable, particularly adolescents, 
who are administered a higher concentration of 
diamorphine solution because of their greater weight. 
Second, diamorphine is not available in some health 
care systems and uptake might be limited by per-
ceived association with drug dependency.

The overarching aim of our programme of work is to 
develop a standard oral-based analgesia protocol, suit-
able for rapid administration in the ED. In this study, 
we assessed the maximal safe dose of sublingual fenta-
nyl (Abstral®) given on arrival in the acute health care 
facility, when combined with a programmed dosing 
schedule of oral oxycodone. Oxycodone was chosen in 
this protocol building on our previous experience of 
using oxycodone as a replacement opioid in adolescent 
and adult patients treated in our institution who had 
adverse effects, or poor pain control with morphine. 
The study also aimed to obtain preliminary data on 
efficacy and safety which could be used to design a fol-
low-up randomised controlled trial comparing this pro-
tocol with standard analgesia.

Methods
Protocol development
Our standard institutional analgesia protocols are 
based on short-acting oral morphine for breakthrough 
and controlled-release morphine for background anal-
gesia. Some adults, particularly those with more 
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severe or frequent hospitalisations, are treated with 
subcutaneous injections combined with controlled-
release oral long-acting opioid for background anal-
gesia. The study was part of a long-term programme 
of work in our service to improve pain management 
and patient experience, involving consultation with 
patients, families and the wider SCD multi-discipli-
nary team.14,19–21 We had previously developed a pro-
tocol for children to ensure rapid onset of analgesia 
and sustained analgesia without using injected opi-
oids. We used a single dose of transmucosal opioid 
(IND) on first arrival in ED, to obtain rapid increase 
in plasma drug concentration and rapid analgesic 
effect. The pharmacokinetics of oral short-acting opi-
oid are slower than for transmucosal, but we predicted 
that if the oral short-acting opioid is administered 
simultaneously with transmucosal, drug levels should 
reach analgesic levels simultaneously with the 
decrease in drug levels of transmucosal opioid.15 In 
this way, we aimed to ensure sustained opioid drug 
levels and analgesia effect during the first few hours of 
pain management. In this study, we modified this 
analgesia protocol for use in adolescents and adults 
by replacing IND with sublingual fentanyl (SLF; 
Abstral®, Kyowa Kirin). For breakthrough analgesia, 
short-acting oral morphine was replaced with oral 
short-acting oxycodone (OxyNorm®, Mundipharma), 
and for background analgesia, controlled-release 
morphine was replaced with controlled-release oxy-
codone (OxyContin®, Mundipharma). The protocol 
is shown in Figure 1.

Consent, inclusion and exclusion 
criteria
Patients were consented in the out-patient setting and 
consent confirmed on presentation with APC. Inclusion 
and exclusion criteria are shown in Table 1. We excluded 
those weighing less than 35 kg and those who were tak-
ing strong opioids (as defined in the NICE guideline)4 
as a regular daily analgesic prescription at home. There 
was no limit to the annual rate of admissions with APC 
prior to participation in the study.

Study procedures
In the event of APC requiring treatment in hospital, the 
patient or parent/guardian was asked to phone the trial 
centre to inform of their intention of attending. Children 
were directed to the paediatric ED, adults (age >16 years) 
either to the adult ED or, if there was a bed available, to 
the haematology day unit (HDU). The trial was imple-
mented with the assistance of a dedicated nurse and a 
trial manager. Paediatric and emergency medicine clini-
cal research teams contributed to delivery of the trial in 

their respective areas. Monitoring and treatment over the 
first 6 hours were done by the trial nurse, while manage-
ment after 6 hours was undertaken by standard care clin-
ical and nursing staff. The intention was to continue oral 
analgesia according to the trial protocol, after the first 
6 hours of treatment on the protocol, but there was an 
option to switch to alternative oral opioid or injected opi-
oid using institutional protocols. Ibuprofen and paracet-
amol at standard recommended dosage were routinely 
prescribed and administered as additional analgesic 
medication.

Part 1: determination of MTD SLF
Sequential dosing of groups of three episodes was under-
taken using a ‘group up-and-down’ algorithm,22 with two 
dose options depending on the patient’s weight (<50 kg 
or >50 kg). The dose of short-acting oxycodone was fixed 
at 10 mg (<50 kg) and 15 mg (>50 kg). The range of 
doses of fentanyl is shown in Table 2. For safety monitor-
ing, we used indicators adapted from the National Early 
Warning Score (NEWS, https://www.rcplondon.ac.uk/
projects/outputs/national-early-warning-score-news-2). 
These consisted of respiratory rate (RR) and sedation 
according to the AVPU scale (Alert, responds to Verbal 
instructions, Painful stimuli or Unresponsive). The lowest 
anticipated effective dose was initially used and after three 
episodes had been completed, the trial safety monitoring 
committee (TSMC) assessed safety at time points t = 0, 
30 minutes, 1 hour and hourly up to 6 hours. A patient 
was classified as intolerant if the AVPU score was P or U, 
or if RR was below 8 per minute at any of these time 
points. If all patients were tolerant, the dose was increased 
by one iteration. If one or more patients were intolerant, 
the dose was reduced by one increment. The MTD was 
to be the most commonly used dose after 21 adjudicated 
episodes.

Part 2: further data collection using 
MTD SLF
After completion of the dose finding study, we aimed 
to obtain further data on safety and efficacy using 
MTD SLF to determine suitable end points for a con-
trolled trial. Although not formally powered, the proto-
col envisaged a total of 30 episodes at MTD (including 
episodes treated during both Parts 1 and 2), but the 
study was actually terminated after a total of 22 epi-
sodes at MTD SLF, due to funding constraints.

Patient-reported outcomes
Patient satisfaction was elicited by verbal and written 
feedback as part of the protocol-specified follow-up 
28 days after discharge.

https://www.rcplondon.ac.uk/projects/outputs/national-early-warning-score-news-2
https://www.rcplondon.ac.uk/projects/outputs/national-early-warning-score-news-2
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F

� Observa�ons PS >0, RR>8 and AVPU = A or V 

� Give Oral short ac�ng oxycodone <50 kg: 10mg, >50kg: 15 mg 

� Confirm consent for trial
� Confirm eligibility
� Observa�ons Pain score (PS) >5; respiratory rate (RR)>8; AVPU 

score (AVPU)= A or V
� Give Sublingual fentanyl (according to dosing algorithm)

and short ac�ng oxycodone: <50 kg: 10mg, >50kg: 15 mg 

� Observa�ons PS, RR, AVPU

Baseline

30 mins

� Observa�ons PS >0, RR>8 and AVPU = A or V 

� Give Oral short ac�ng oxycodone <50 kg: 10mg, >50kg: 15 mg 

1 hour

� Observa�ons PS, RR, SS  2 hours

3 hours

� Observa�ons PS, RR, SS  4 hours

� Give Controlled release 
oxycodone 30mg bd 

� Con�nue oral short ac�ng 
oxycodone <50 kg: 10mg, 
>50kg: 15 mg every 3
hours as required

� Observa�ons PS, RR, 
AVPU, every 3 hours

� Con�nue oral short ac�ng 
oxycodone <50 kg: 10mg, 
>50kg: 15 mg every 3
hours as required

� Observa�ons PS, RR, 
AVPU, every 3 hours

6 hours

Pain control not
acceptable

Pain control 
acceptable

� Consider i.v. PCA if pain 
score 8-10 at >3 hours 
and patient  distressed

Timeline

5 hours
� Observa�ons PS >0, RR>8 and AVPU = A or V 

� Give Oral short ac�ng oxycodone <50 kg: 10mg, >50kg: 15 mg 

� Observa�ons PS, RR, SS  

Figure 1.  Treatment and observation flow chart.
PS: pain score, RR: respiratory rate, A: alert, V: responds to verbal commands, P: responds to painful stimuli, U: unresponsive, PCA: 
patient-controlled analgesia.
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Safety monitoring and adverse event 
reporting

The main safety parameters were RR and sedation 
score. These were evaluated systematically for the first 
6 hours after administration of study medication. After 

6 hours, safety parameters were evaluated 3-hourly by 
the care team according to standard institutional pro-
tocols and these were recorded on standard institu-
tional observations charts, reviewed by the trial team 
over time period 6–24 hours, and daily thereafter until 
discharge from hospital. Other opioid adverse effects 

Table 1.  Inclusion and exclusion criteria.

Inclusion criteria

At consent

1. Diagnosis of SCD (any genotype)
2. Aged 14–60 years

At confirmation of consent

Points 1–2 as above plus

1. VOC requiring hospital treatment
2. Pain score 5 or more on verbal 1–10 scale
3. Part 1: no more than one previous pain crisis treated with trial protocol; Part 2: no more than two previous pain crises 
treated with trial protocol

Exclusion criteria

At consent

1. Weight <35 kg
2. History of allergic reaction to fentanyl or oxycodone or their excipients
3. Severe hepatic or renal impairment
4. Regular daily home medication with strong opioids
5. Administration of CYP3A4 inhibitor
6. Concurrent administration of Selective Serotonin Re-uptake Inhibitor (SSRI) or a Serotonin Norepinephrine Re-uptake 
Inhibitor (SNRI) or monoamine oxidase inhibitor (MAOI) within previous 2 weeks
7. Documented history of clinically significant brain tumour
8. History of severe symptomatic chronic obstructive airways disease or chronic asthma
9. History of pulmonary hypertension
10. Chronic constipation
11. Pregnant or breastfeeding
12. Unable to understand spoken or written English

At time of confirmation of consent

Points 1–12 as above plus:

1. Administration of strong opioid after arrival in acute care facility (ED or HDU) prior to enrolment in SCAPE protocol
2. Respiratory rate >28/min or <8/min
3. AVPU score = P or U
4. Blood pressure <80 systolic
5. Pulse rate <50/min
6. Uncontrollable vomiting
7. Hypovolaemia
8. Acute abdominal complication requiring surgical intervention
9. Paralytic ileus
10. Delayed gastric emptying
11. Clinical suspicion of stroke
12. Documented history of head injury
13. Raised intracranial pressure
14. Fulminant priapism in men
15. Ingestion of excessive alcohol within 12 hours of study entry
16. Ingestion of CNS depressant other than medication to treat VOC within 12 hours of study entry

SCD: sickle cell disease; HDU: haematology day unit; ED: emergency department; AVPU: Alert, responds to Verbal instructions, Painful 
stimuli or Unresponsive; CNS: central nervous system.
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(nausea and vomiting, pruritis, constipation and uri-
nary retention) were monitored at baseline, 3 and 
6 hours and then averaged daily until discharge from 
hospital, and graded on a 0–4 scale based on a pub-
lished terminology of categories (https://ctep.cancer.
gov/protocolDevelopment/electronic_applications/
docs/ctcaev3.pdf).

Definitions of severe adverse events were specified 
in the protocol to take account of the acute nature of 
APC and likely admission to hospital. These included 
abnormally prolonged hospital stay (more than 
14 days) and potentially life-threatening complication 
of SCD including acute stroke, acute complication 
requiring exchange transfusion or admission to inten-
sive care unit.

Funding and trial authorisations
The trial was funded by a grant from the Barts Charity 
(reference no. 1704), the National Institute for Health 
Research North Thames Clinical Research Network 
Divisional Contingency Funding, and unrestricted 
grants from Kyowa Kirin and Napp Pharmaceuticals. It 
was registered under the European Directory of Clinical 
Trials with reference number 2013-004161-14, and 
sponsored by Barts Health NHS Trust and Queen Mary 
University of London. Approvals for the initial protocol 
and subsequent amendments were obtained from the 
London City and East Research Ethics Committee (ref-
erence no. 14/LO/0165), the UK Medicines and Health 
Products Regulatory Agency (protocol no. 008414) and 
the National Health Research Authority. Details of pro-
tocol amendments during the study are given in 
Supplementary Appendix 1. The study was adopted by 
the National Institute for Health Research (NIHR) 
Clinical Research Network trials portfolio and con-
ducted with the assistance of Pediatric and Emergency 
Medicines research teams at our institution.

Statistical analysis
MTD of SLF administered was considered the pri-
mary end point. A number of protocol-defined efficacy 
and safety end points were evaluated for potential use 
in a subsequent controlled trial. These were principally 
focussed on the first 6 hours of treatment, but data 
were also collected beyond 6 hours for analysis of 

overall efficacy and safety during admission and after 
discharge. Visual analogue scale (VAS) pain score 
between baseline and 6 hours was analysed using time 
series regression analysis. Predictor factors were MTD 
versus not MTD, sex, paediatric versus adult and 
weight >50 kg or <50 kg.

Results
Participants
Ninety patients were consented. Overall, 31 treatment 
episodes in 23 patients were evaluated, including 21 
episodes in 19 patients in Part 1 for determination of 
MDT SLF and a further 10 episodes in seven patients 
at MTD SLF in Part 2. Sixty-three episodes in 34 con-
sented patients were not evaluated. Forty (63.5%) of 
these episodes were treated outside of normal working 
hours of the trial team and 23 (36.5%) did not meet 
inclusion criteria. Reasons for not meeting inclusion 
criteria included presentation for causes unrelated to 
pain, administration of alternative opioid analgesia in 
ED, taking excluded additional medication and previ-
ously treated more than permitted number of times in 
study. Excluded episodes were treated with standard 
institutional analgesia protocols. Altogether, including 
episodes in Parts 1 and 2, 22 treatment episodes in 14 
patients were evaluated at MTD SLF. The consort dia-
gram for the study is shown in Figure 2, the baseline 
clinical features of study participants are shown in 
Table 3, and the clinical features of the episodes are 
shown in Table 4. Seven (30%) were under 18 years of 
age, four (17%) were under 50 kg in weight and as per 
protocol received the lower dose of SLF and oxyco-
done. Prior to arrival in hospital, opioids were admin-
istered for 22/31 (71%) of episodes. This includes 
moderate and strong opioids taken at home and opioid 
administered in the ambulance in those who required 
ambulance transport. Ten episodes were initially 
treated in our HDU and 21 in ED.

Determination of maximal tolerated 
dose of SLF
SLF dose was increased sequentially up to the maxi-
mum specified on the algorithm (600 mcg for >50 kg 
or 400 mcg for <50 kg). This being the most frequently 

Table 2.  Dosage algorithm for maximal tolerated dose (MTD) of sublingual fentanyl.

Patient weight Dosage iteration

  −1 Starting +1 +2 +3

30–50 kg 100 mcg 100 mcg 200 mcg 300 mcg 400 mcg
>50 kg 100 mcg 200 mcg 300 mcg 400 mcg 600 mcg

https://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf
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used dose, it met the criteria for MTD SLF. During 
the first 6 hours of treatment, there was no evidence of 
respiratory depression (RR <8/min) and no significant 
difference in RR at different dose increments. There 
was one episode associated with sedation (AVPU score 
of P in episode 11), but this episode was a presentation 
with severe ACS; sedation occurred after switching to 
intravenous opioid analgesia and was associated with 
hypoxaemia due to acute pulmonary sickling. This was 
reversed with urgent exchange transfusion instituted 
within 6 hours of triage.

Dosing of short-acting oxycodone
The analgesia protocol included pre-specified doses of 
short-acting oxycodone during the first 6 hours. All 
patients received the initial oxycodone dose simultane-
ously with SLF, but at subsequent time points, scheduled 
doses were not given in some cases. The main reasons for 
withholding doses were physician decision that the patient 
was becoming too drowsy (AVPU score of ‘V’, responds 
to verbal commands), and particularly towards the end of 
the 6-hour study period because pain had settled and the 
patient was considered ready for discharge.

Efficacy
Median verbal pain score on presentation was 7 (range 
5–10) (Table 3). After confirmation of consent and 

trial enrolment, pain score was re-evaluated by VAS 
prior to first treatment (t = 0). Median VAS score was 
6.5 cm (range = 2.7–10). This difference in pain 
reported verbally compared to VAS may relate to vari-
ations in patient behaviour in reporting verbally com-
pared to VAS, or to delayed effects of analgesia 
administered at home or in transit, prior to treatment 
in the study.

Thereafter, the gradient of reduction of VAS pain 
score was 0.32 cm per hour (95% confidence interval 
(CI) = 0.20 to 0.44, p < 0.001). There was no signifi-
cant difference in gradient between patients on MDT 
SLF and sub-MDT SLF, between males and females, 
and between those in the highest and lowest quartiles 
for age and weight. Further efficacy end points are 
detailed in Table 5. For MTD SLF, median reduction 
(interquartile range (IQR)) in VAS score from t = 0 to 
6 hours was 2.8 cm (0–4.15) and 59% had a reduction 
of at least 2.6 cm. Three episodes in two patients 
required intravenous opioid via patient-controlled 
analgesia (PCA). In one case, change in route of opioid 
administration was within the first 6 hours and was 
used to help with management of ACS rather than for 
uncontrolled pain. For the five patients whose standard 
treatment was parenteral opioids, efficacy responses 
were similar to those whose standard treatment was 
oral opioids (Supplemental Table 1).

Readmission included ED attendances and hospital 
admissions. There were a total of 13 readmissions 
(42% of episodes) of which 6 were within 7 days (19%) 
and 7 within 14 days (23%). Duration of hospital stay 
and readmission rate were lower in patients on MTD 
SLF compared with sub-MTD SLF, but these differ-
ences were non-significant (Table 5).

Safety
Opioid adverse effects observed during the first 6 hours 
of treatment are illustrated in Figure 3. These were 
generally mild or moderate. There were no cases of RR 
below 11 per minute, which would be contributed to a 
higher risk score in the NEWS system. At MTD, there 
was one case of severe sedation (P) in a patient who 
presented to ED with evidence of ACS prior to dosing. 
MTD was also associated with more cases of mild 
sedation (V) on the AVPU scale. The majority of par-
ticipants reported pruritis grade 1 at doses of 
300/200 mcg and above. Grade 1 nausea was also more 
common at MTD SLF. There was no difference in 
symptoms of dizziness and one case of self-limiting uri-
nary retention at the highest dose.

Serious adverse events (SAEs) were observed in 
seven episodes in six patients. Four SAEs were due to 
prolonged hospitalisation, and in these cases, there 
were no additional complications of SCD. There 

Screened: 227 

Pre-consented: 90

Treated: 31 episodes in 23 pa�ents

Part 1: Determina�on of MTD SLF
21 episodes in 19 pa�ents

Part 2: Treatment at MTD SLF
10 episodes in 7 pa�ents

Total treatment at MTD SLF
22 episodes in 14 pa�ents

Figure 2.  Consort study diagram.
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were three cases of ACS in two patients. The first 
presented with symptoms of ACS prior to receiving 
study medication. This patient underwent emergency 
exchange transfusion and was switched from study 
analgesia protocol to intravenous fentanyl PCA at 
3 hours, making a rapid recovery. A second patient 
presented with uncomplicated pain episode and was 
treated with the study protocol and made a rapid 
recovery. This patient represented on two further 
occasions over the next 2 weeks, on the second occa-
sion had a rapid deterioration in respiratory function 
and died. During the second and third admissions, 
the patient was treated with a standard institution 
analgesia protocol. The enquiry into this tragic fatal 
event identified delay in recognising ACS and insti-
tuting emergency exchange transfusion. Since the 

event occurred 10 days after administration of a sin-
gle dose of SLF, it was not considered related to 
study medication or procedures.

Patients dosed on more than one 
occasion
The protocol allowed up to two treatment episodes per 
patient in Part 1 and a total of three treatment episodes 
per patient in total. During the study, five patients were 
treated more than once (three patients treated three times 
and two patients treated twice). All 13 of these treatment 
episodes were at MTD SLF. There was marked variabil-
ity in efficacy when episodes within an individual patient 
were compared. None of the patients treated for repeated 
episodes were observed to have significant opioid adverse 

Table 3.  Clinical features of study patients.

Sub-MTD SLF 9 patients MTD SLF 14 patients Total 23 patients

Demographics  
  Age, years, median (range) 19 (16–38) 21 (12–41) 21 (12–41)
  Age <18 years, number (%) 3 (33) 4 (29) 7 (30)
  Female, number (%) 3 (33) 7 (50) 10 (44)
  Weight <50 kg, number (%) 1 (11) 3 (21) 4 (17)
  Genotype HbSS, number (%) 9 (100) 13 (93)a 22 (96)a

Treatment  
  Hydroxycarbamide, number (%) 2 (22) 7 (50) 9 (39)
  Regular transfusion, number 
(%)

2 (22) 2 (14) 4 (17)

Acute pain history  
  Annual admissions, median 
(range)b

3 (0–14) 4 (0–16) 4 (0–16)

  Annual home-managed, 
median (range)c

32 (4–96) 7 (0–30) 24 (0–120)

Home opioid usaged  
  Moderate strength opioide  
  Number (%) 7 (78) 10 (71) 17 (71)
  Median days per month (range) 8 (0–14) 1 (0–14) 1 (0–14)
  Strong opioide  
  Number (%) 4 (44) 5 (36) 9 (38)
  Median days per month (range) 0 (0–7) 0 (0–10) 0 (0–10)
Usual hospital analgesia 
protocol, number (%)

 

 � Intranasal diamorphine, oral 
short-acting morphine and 
controlled-release morphine

0 (0) 1 (7) 1 (4.3)

 � Fentanyl lozenge, oral 
short-acting morphine and 
controlled-release morphine

7 (78) 8 (57) 15 (65)

  Subcutaneous morphine and 
controlled-release morphine

2 (22) 3 (21) 5 (21)

  Subcutaneous oxycodone and 
controlled-release oxycodone

0 (0) 1 (7) 1 (4)

MTD SLF: maximal tolerated dose of sublingual fentanyl.
aOne patient was HbSC.
bAveraged over 24 months prior to consent.
cCalculated from self-report over previous 3 months at consent.
dSelf-report over previous month, at consent.
eModerate strength opioids include codeine, dihydrocodeine and tramadol, and strong opioids include morphine formulations and oxycodone.
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events (Supplemental Table 1). One patient experienced 
ACS, related to two of the three treatment episodes.

Participant satisfaction
Feedback on the standard protocol questionnaire was 
obtained 28 days after discharge for 25 episodes in 19 
patients. Feedback was not available for six episodes, 
because patient was uncontactable (5) or patient deceased 
(1). In 23 of 25 (92%) episodes surveyed, the patient stated 
they would like to receive the protocol again. Additional 
written feedback was received which was highly supportive 
of the protocol (Supplementary Appendix 2).

Discussion
We have shown that a single dose of SLF at 400 mcg 
(<50 kg) or 600 mcg (>60 kg) when combined with a 
pre-scheduled dosing of oral oxycodone is safe for 
adolescents and adults and can be used for initial 
management of APC in the acute care setting.

There is an evidence gap in management of APC 
which has been acknowledged by the NHLBI in the 
United States7 and by the NICE in the United 
Kingdom.4 Our protocol addresses some of the areas 
of uncertainty about optimal care, including alterna-
tive routes of opioid administration, and treatment in 
the adolescent and young adult age group.

Table 4.  Clinical features of treated acute pain crises.

Sub-MTD SLF (n = 9) MTD SLF (n = 22) Total (n = 31)

Site of pain  
Extremitiesa 6 (67) 16 (73) 22 (71)
  Back 4 (44) 13 (59) 17 (55)
  Chest 3 (33) 7 (32) 10 (33)
  Head 1 (11) 3 (14) 4 (13)
  Abdo 0 (0) 5 (23) 5 (16)
Analgesia taken at home prior to attending hospital
  Paracetamol 5 (56) 15 (68) 20 (65)
  NSAID 5 (56) 9 (41) 14 (45)
  Moderate strength opioidb 3 (33) 14 (67) 17 (55)
  Strong opioidc 3 (33) 3 (14) 6 (19)
Mode of transportation to hospital
  Ambulance 5 (56) 3 (14) 8 (25.8)
  Car 2 (22) 8 (36) 10 (32)
  Public transport 2 (22) 11 (50) 13 (423)
Physical signs at presentation
  Jaundice 8 (89) 21 (96) 29 (94)
  Pallor 2 (22) 18 (82) 20 (65)
Respiratory signs 0 (0) 2 (9) 2 (6)
Abdominal signs 0 (0) 3 (14) 3 (10)
  Priapism 0 (0) 0 (0) 0 (0)
  Neurological signs 0 (0) 1 (5) 1 (3)
  Otherd 1 (11) 3 (14) 4 (13)
Vital signs at presentation
  Mean (range) Mean (range) Mean (range)
  Verbal pain score (1–10) 7 (6–9) 8 (5–10) 7 (5–10)
  Respiratory rate (per min) 17 (12–19) 20 (14–28) 19 (12–28)
  Sedation (AVPU) scoree A in all cases A in all cases A in all cases
  Pulse rate (per minute) 82 (60–111) 86 (67–129) 85 (60–129)
  Oxygen saturation (%) 96 (87–100) 96 (92–100) 96 (87–100)
  Temperature (°C) 36.4 (35.1–37.6) 37 (36.1–38.8) 37 (35.1–38.8)
  Blood pressure (systolic) 116 (97–140) 124 (94–153) 122 (94–153)
  Blood pressure (diastolic) 63 (52–77) 68 (49–93) 66 (49–93)

MTD SLF: maximal tolerated dose sublingual fentanyl; NSAID: non-steroidal anti-inflammatory.
Figures in parentheses are the percentages.
aExtremities includes L or R arm, L or R leg.
bModerate strength opioid: codeine phosphate, dihydrocodeine and tramadol.
cStrong opioid: oral short-acting or controlled-release morphine and oral short-acting or controlled-release oxycodone.
dTender areas on extremities in four cases.
eA: alert; V: responds to verbal commands; P: responds to painful stimuli; U: unresponsive.
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With regard to safety, patients were carefully evaluated 
over the first 6 hours of observation. There was no evi-
dence of significant over-sedation or respiratory depres-
sion, the primary concerns with use of strong opioids. 
Reporting of other adverse effects was as expected, with 
mild pruritis, nausea and dizziness frequently reported, 

mostly at mild severity. ACS was reported in three epi-
sodes (9.6%), but none were considered causally related 
to the analgesia protocol. Rates of ACS in previous stud-
ies have been variable, ranging from 3% to 57%,9,23–26 
and our results do not suggest a higher rate of ACS with 
oral opiates. We suggest that the risk of ACS associated 

Table 5.  Efficacy end points.

End point Sub-MTD SLF 9 episodes MTD SLF 22 episodes p-value

Reduction in VAS score from baseline to 6 hours, median 
(IQR)

2.4 (0.4–5.6) 2.8 (0.0–4.1) NS

Reduction >1.3 cm in VAS at 6 hours, number (%) 5 (56) 15 (68) NS
Reduction >2.6 cm in VAS at 6 hours, number (%) 4 (44) 14 (59) NS
VAS score <5 by 6 hours, number (%) 5 (56) 15 (68) NS
Discharged from ED/HDU by 6 hours, number (%) 3 (33) 9 (40) NS
Opioid used during first 6 hours, average oral morphine 
equivalent in mg/kg (range)

1.1 (0.6–2.0) 1.1 (0.4–1.6) NS

Time to first dose of analgesia, average minutes (range) 46 (21–76) 53 (27–93) NS
Duration of hospital stay, days (range) 6.8 (0–28) 2.4 (0–10) NS
Opioid used during first 24 hours, average oral morphine 
equivalent in mg/kg (range)

2.1 (0.6–5.2) 2.2 (0.4–7.8) NS

Opioid used during episode, average oral morphine 
equivalent in mg/kg (range)

10.8 (0.6–32.6) 13.7 (0.4–189.1) NS

Conversion to injected opioid, number (%) 2 (22) 4 (10) NS
Readmission, number (%) 5 (56) 8 (36) NS

MDT SLF: maximal tolerated dose sublingual fentanyl; IQR: interquartile range; ED: emergency department; HDU: haematology day 
unit; NS: not significant.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Dose SLF
SLF 100 (<50KG)
SLF 200 (>50KG)
SLF 200 (<50KG)
SLF 300(>50KG)
SLF 300 (<50KG)
SLF 400 (>50KG)
SLF 400 (<50KG)
SLF 600 (>50KG)

Safety parameter
RR
RR >11
RR 9-11
RR<9
AVPU=P OR U
A
V
P
U
Pruritus
1
2
3
4
Nausea
1
2
3
4
Dizziness
1
2
3
4

Episode number

Figure 3.  Sublingual fentanyl dosing and opioid adverse events (during the first 6 hours of monitoring) are shown 
diagrammatically for each treatment episode. MTD episodes are episodes 10–31. In the top section, the black bar 
represents the dose of SFL given for the treatment episode. In the second and third sections, the most severe degree of 
respiratory depression and sedation, and in the lower sections, most severe grades of pruritis, nausea and dizziness for 
each episode are shown as grey bars.
SLF: sublingual fentanyl (dose in micrograms); RR: respiratory rate; A: alert; V: responds to verbal commands; P: responds to painful 
stimuli; U: unresponsive.
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with oral opioids, as reported in a study of oral versus 
intravenous morphine, is probably overstated.9

Although not formally designed to evaluate efficacy, 
the data suggest similar efficacy to other analgesia pro-
tocols used in SCD. Changes in the VAS pain score 
over the first 6 hours of treatment or until decision on 
disposition in ED have previously been evaluated,27–29 
leading to the suggestion that a change in pain inten-
sity between 1.3 and 2.6 cm on a 10-cm VAS scale 
would be considered clinically significant.30 For epi-
sodes treated with MTD SLF in this study, the data 
suggest a clinically significant reduction in pain, with 
median reduction of 2.8 cm and 59% of episodes dem-
onstrating at least a 2.6-cm reduction in VAS at the 
6-hour time point. In comparable trials of analgesia, 
the mean reduction was in the range of 2–4 cm.27–29 We 
observed that most of the efficacy measures evaluated 
showed greater efficacy of MTD SFL over sub-MTD 
SLF, and this supports a policy of administering the 
highest safe dose of rapid-acting opioid analgesia.

In our experience, some patients continue to experi-
ence pain in the first 1–2 weeks after discharge, and in 
some cases require readmission to hospital. ED re-
attendance and hospital readmission rates were high, 
but similar to recent studies of patients treated with 
intravenous opioids in the United States of 35–
50%.27,31 It is not yet clear how the readmission rate 
relates to efficacy and acceptability of the study analge-
sia and we plan to investigate this end point in a ran-
domised controlled study. The evaluation at 28 days 
was intended to enable full recovery from the episode 
and withdrawal of analgesic medications which could 
interfere with judgement of satisfaction. In general, 
patients had a good recollection of their experience 
during treatment after the 28-day interval. Participant 
feedback was generally very positive, and a high pro-
portion of those surveyed wished to be treated again 
with the same protocol. In an ancillary study where a 
group of our service users participated in developing a 
questionnaire to evaluate patient satisfaction with pain 
management in hospital, we found that satisfaction 
was not primarily determined by the analgesia proto-
col, but by the quality of communication, and attitudes 
of staff in ED and medical wards.20 The benefit of one-
to-one nursing care given by the trial nurse during the 
first 6 hours of the protocol was particularly notable in 
this study. This suggests that continued communica-
tion, reassurance and support sustained over the first 
6 hours of management in ED and, if admitted, on 
transfer to the hospital ward were highly valued and 
contributed to the overall patient-reported outcome. 
Resources should be directed to this aspect of care.

The protocol was developed following our experience 
with use of combined IND and short-acting oral mor-
phine in children. We demonstrated that the first dose of 
IND could usually be delivered by ED staff well within 

the recommended time limit.14,19 In this study, we did 
not attempt to address timeliness of this first dose, recog-
nising that in the trial setting, delays occur in assessing 
eligibility, obtaining consent and administering an inves-
tigational medicinal product. In order to confirm a satis-
factory performance with regard to time to first analgesia, 
the protocol would need to be formally implemented 
with training of acute care staff, and further evaluation 
undertaken by auditing outcomes during routine care.

In a previous study with oral opioid protocols, we 
found that dosing needed to be proactive in the first 
6 hours and scheduled doses given even if pain is at the 
mild end of the scale (VAS score 1–3), to avoid 
relapse.14 In this study, some patients became drowsy 
(AVPU score of ‘V’) with repeated doses of oral oxyco-
done, and some scheduled doses were omitted on the 
decision of the trial physician. We would therefore sug-
gest a revision to the protocol with scheduled dose of 
oxycodone omitted if VAS pain score is <3.

Patients who used strong opioids on a daily basis 
were excluded from the study, and only 38% of patients 
treated in this study used strong opioids episodically 
for home management of acute pain, compared to 
75% in some adult studies in the United States.11,32 
The protocol is unlikely to be successful for patients 
who are already heavily exposed to opioids, and may 
not be acceptable to some patients who are already 
established on intravenous protocols for pain manage-
ment in hospital. We suggest that a comparative trial 
would be of most value in adolescent and young adult 
populations who are not frequent attenders to hospital 
and are not yet heavily exposed to opioids.

In conclusion, these results provide evidence that the 
study protocol is safe, acceptable and potentially effec-
tive for initial pain management of APC in adolescents 
and adults. Use of SLF on arrival in ED, combined with 
pre-scheduled oral opioid, could reduce time to first 
analgesia as well as preventing short- and long-term 
complications associated with repeated use of intrave-
nous opioids. We suggest that the protocol should be fur-
ther evaluated in different health care settings, including 
supervised treatment at home, as well as being formally 
compared to protocols based on injected opioids.
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Summary

A brief measure of patient satisfaction with treatment for pain is needed to

help improve the treatment of painful episodes caused by sickle cell disease

(SCD), especially during and after the transition from paediatric to adult

care. Focus groups of 28 adolescent and adult patients were consulted about

the content, clarity and relevance of 30 potential items, resulting in an 18-

item version. This was validated by analysing questionnaire responses from

120 patients aged 12–53 years. Confirmatory factor analysis and item analysis

indicated five subscales with high internal reliability: ‘Communication and

Involvement’ (6 items, a = 0�87); ‘Respect and Dignity’ (3 items, a = 0�82);
‘Pain Control’ (3 items, a = 0�91); ‘Staff Attitudes and Behaviour’ (4 items,

a = 0�88); and ‘Overall Satisfaction’ (2 items, a = 0�85) plus a Total Satisfac-
tion score (18 items, a = 0�96). High negative correlations with the Picker

Patient Experience Questionnaire, a measure of problem experiences, indi-

cated good convergent validity. Lower satisfaction scores among patients aged

over 18 years, those admitted via the emergency department, those treated by

non-specialist hospital staff, and those reporting more breakthrough pain

indicated good concurrent validity. The questionnaire provides a convenient

brief measure that can be used to inform and evaluate improvements in

healthcare for adolescent and adult patients with SCD, and could potentially

be adapted for other painful conditions.

Keywords: sickle, pain, treatment, patient, satisfaction.

Introduction

Admission to hospital with acute pain is a frequent experi-

ence for patients with sickle cell disease (SCD), yet patients’

experiences of how acute painful episodes are managed in

hospital are often negative. Questionnaire, interview and

focus group studies are consistent in highlighting deficiencies

in knowledge, expertise and training amongst medical and

nursing staff, who are also sometimes perceived by patients

as unsympathetic and unwilling to believe that patients are

in pain (Haywood et al., 2014a; Lattimer et al., 2010; Elander

et al., 2011).

Problematic hospital pain management for patients with

SCD is an international problem that reflects a range of fac-

tors, including how hospital staff perceive and make judge-

ments about SCD patients’ pain (Elander et al., 2006, 2011).

Recognition of these problems has led to interventions to

improve the quality of hospital care for sickling episodes,

including initiatives focusing on community services (Lotten-

berg et al., 2014), hospital emergency departments (Morris

et al., 2012; Tanabe et al., 2012), analgesic medication man-

agement (Mager et al., 2017), and staff attitudes (Haywood

et al., 2015; Singh et al., 2016).

One study showed that satisfaction was higher among

SCD patients receiving care at specialist rather than non-spe-

cialist treatment centres (Aisiku et al., 2007), so it seems

likely that satisfaction directly reflects quality of care.

Another showed that satisfaction was associated with better

treatment adherence among patients with SCD (Haywood

et al., 2014b), so there are multiple reasons for focusing on

improving patient satisfaction in order to improve health

outcomes for patients with SCD.

An important group of SCD patients who often experience

poorer quality care are young people transitioning from
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paediatric to adult services (Wojciechowski et al., 2002). One

analysis showed that young adults had more SCD complica-

tions than paediatric patients (Blinder et al., 2013), and

another showed that acute care encounters, re-hospitalisa-

tions and emergency department attendance all increased

around the time of transition (Brousseau et al., 2010). Large

cohort studies show increases in deaths among young adult

SCD patients soon after the transition to adult care (Quinn

et al., 2010). One review of 90 young adult SCD patients

showed that 20% died and 32% developed chronic pain

problems within 10 years of transition (Ballas & Dampier,

2004).

Understanding the causes of poor-quality care and

improving standards of care require valid and reliable mea-

sures of patients’ experiences, and a Cochrane Review of pain

management for SCD in children and adults recommended

developing measures of pain management outcomes that are

most relevant to patients and families (Dunlop & Bennett,

2006). There is also a broader trend towards greater use of

patient-reported outcomes (PROs), which are any reports of

patients’ health status that come directly from the patient,

like the Patient-Reported Outcomes Measurement Informa-

tion System (PROMIS; Cella et al., 2010) or the Pediatric

Quality of Life Inventory (PedsQL; Varni et al., 2003). PRO

measures generally assess patients’ symptoms, functioning or

quality of life, and are often intended to inform clinical prac-

tice and individual case management as well as to evaluate

services and treatment protocols (Dobrozsi & Panepinto,

2015; Elander & Spitz, 2017). Measures of patient-reported

satisfaction with hospital care can therefore contribute to a

developing bank of PRO measures for use to improve clinical

practice and quality of care.

Some studies of SCD patients’ satisfaction with care

(Aisiku et al., 2007; Lattimer et al., 2010) have used satis-

faction measures developed for general use with patients

(Jenkinson et al., 2002; Marshall & Hays, 1994). A satisfac-

tion survey conducted by the UK Sickle Cell Society was

designed specifically for SCD patients (Chalkley et al.,

2012) but not for psychometric analysis, which assesses an

instrument from a measurement point of view and esti-

mates ‘reliability’ (the extent to which it produces similar

results under consistent conditions) and ‘validity’ (the

extent to which it measures what it purports to measure)

(Furr, 2018).

An SCD-specific measure of patient-reported quality of

care that was developed from psychometric analysis of 13

items from a larger quality of life survey identified three

composites: Access, Provider Interaction and Emergency

Department Care (Evensen et al., 2016). However, this mea-

sure asked about pain management only in the emergency

department, and was developed and validated only with adult

patients, whereas we wished to develop a measure of satisfac-

tion with treatment for pain in any hospital department,

which could also be used by both adolescent and adult

patients to help improve SCD patients’ transitions from

paediatric to adult services. The aim of the present study was

therefore to produce a valid and reliable measure of satisfac-

tion with treatment for pain that was designed specifically to

evaluate hospital treatment of painful sickling episodes

among adolescent and adult SCD patients.

Methods

Development of the questionnaire

We adopted a deductive approach to generating content,

rather than beginning with patient interviews or focus groups

about experiences of care, because there is already consider-

able qualitative research on SCD patients’ experiences of care

(e.g., Maxwell et al., 1999; Strickland et al., 2001). A set of

pre-identified potential items was therefore used to prompt

and facilitate more focused consultation and discussion with

patients in focus groups, which were also invited to address

issues of content, for example by identifying aspects of treat-

ment that needed to be included in addition to those already

identified. The initial ‘top down’ approach was therefore

intended to make use of existing knowledge and enable

patients to contribute more effectively to the development

process.

Following established good practice for scale development

(DeVellis, 2012), we first identified potential questionnaire

items from previous measures. These included the Picker

Patient Experience Questionnaire (Jenkinson et al., 2002),

the Patient Satisfaction Questionnaire (Marshall & Hays,

1994) and the UK Sickle Cell Society’s survey of service users

(Chalkley et al., 2012). This produced an initial pool of 64

potential items covering communication and involvement in

care, respect and dignity, pain control, staff attitudes and

behaviour, and overall satisfaction. Items that were not rele-

vant to SCD pain were eliminated in a panel assessment pro-

cess. First, each of six members of a panel rated each item as

relevant or not relevant. Items the panel agreed were not rel-

evant were eliminated, and then items the panel disagreed

about were discussed to reach consensus. The criteria were

that retained items should be about issues that could affect

hospital treatment of painful episodes, so items specifically

referring to screening, treatment of other symptoms, financial

costs of care etc. were eliminated. This resulted in a shorter

list of 30 potential items, with 13 about communication and

involvement, 4 about respect and dignity, 3 about pain con-

trol, 3 about staff attitudes and behaviour, and 7 about over-

all satisfaction.

Health professionals with specific expertise in the manage-

ment of SCD pain were then consulted to assess the 30 items

for coverage and content validity, and to adapt wording

where necessary. This was achieved by providing the 30 items

with instructions about what issues to consider, and asking

the subject matter experts to rate each item for relevance and

make comments, in the format of the example given in

Data S1.
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Focus groups

Focus groups of adolescent and adult SCD patients were then

consulted about the 30 items to: (i) assess item relevance,

importance, comprehensibility, acceptability and usability;

(ii) identify other potential aspects of treatment that should

also be covered; and (iii) select a smaller number of items

for a briefer measure.

This was achieved by giving each focus group participant

the 30 items to look at before the meetings; they were asked

to bring their copies, together with any notes, to the focus

groups for discussion. The group discussions began by con-

sidering the points raised by the participants from their

advance reading and went on to further discussion of the

items and the issues to be considered when measuring peo-

ple’s satisfaction with their care in hospital during treatment

for painful sickling episodes, including exploration of partici-

pants’ views about their own care experiences and factors

that influenced their own satisfaction with hospital care, as

well as issues like wording, language and response formats.

The criteria were defined with prompts, for example: ‘Is this

question about something that affects how you feel about how

you are looked after in hospital during a painful sickling epi-

sode?’ (Relevance); ‘Does this question refer to something that

really makes a difference to how you feel about the hospital

care?’ (Importance); ‘Is this question easy for you or other peo-

ple to understand?’ (Comprehensibility); ‘Is this question say-

ing what it means in the right way, and not being rude or

strange at all?’ (Acceptability); and ‘Is it possible to give a

proper answer to this question?’ (Usability).

Focus group participants were identified from lists of

patients attending sickle cell clinics at Bart’s Health NHS

Trust who had at least one acute painful sickling episode

treated in hospital in the past two years. All potential partici-

pants or their parents/carers were given patient information

sheets explaining the study and signed an informed consent

form. Adolescent patients aged under 16 years signed an

assent form. Separate focus groups were conducted for ado-

lescents (aged 14–19 years) and adults (aged 20+ years). The

focus group participants comprised 10 adolescents and 18

adults with SCD. Most were of African family origin and all

spoke English. One adult and one adolescent focus group

were held at the Royal London Hospital and the other two

were held at Newham University Hospital. The focus groups

lasted between 45 and 90 min, and were facilitated by two of

the authors. A postgraduate student also helped to facilitate

two of the groups. Participants were paid £25 each for par-

ticipating, in recognition of the time and effort involved.

The discussions were audio-recorded and transcribed ver-

batim. Transcripts were analysed using an adaptation of the

Delphi method to elicit and summarise expert opinion

(Brady, 2015). This involved first identifying content in the

transcripts that met the criteria for addressing relevance,

importance, comprehensibility, acceptability or usability, then

establishing whether or not there was reasonable consensus

among participants. A descriptive thematic analysis was then

applied to organise participants’ contributions into themes

(Braun & Clarke, 2006), which were then used as a frame-

work for translating focus group suggestions into proposed

modifications to the questionnaire.

Validation of the questionnaire

The aim of the validation phase was to test the modified

questionnaire for factor structure, internal reliability, conver-

gent validity and concurrent validity. For factor structure, we

tested 1-factor, 2-factor and 5-factor models. The 1-factor

model included all the items together, assuming that satisfac-

tion is a general, uni-dimensional phenomenon. The 2-factor

model comprised pain control and medication issues as one

factor and interpersonal issues as another, based on a broad

distinction between pharmacological pain management and

more interpersonal aspects of care. The 5-factor model com-

prised communication and involvement, respect and dignity,

pain control, staff attitudes and behaviour, and overall satis-

faction, based on specific areas of content identified during

the development phase.

The participants were SCD patients recruited at East Lon-

don and Essex Clinical Haemoglobinopathy Network hospi-

tals, who completed paper-based questionnaires in hospital

clinics, and patients at other hospitals who were recruited via

the Sickle Cell Society and completed the questionnaire

online. Eligibility criteria were age 12–55 years, diagnosis of

SCD (any genotype), and at least one acute painful sickling

episode treated in hospital in the past two years. For those

recruited via the Sickle Cell Society, an invitation message

was e-mailed to eligible members and affiliates by the Society

and posted on the Society web pages.

Participants were asked to report their age, gender, SCD

type, family origins and place of residence. They were then

asked to give information about painful episodes they had

experienced in the past year and their last hospital treatment

for a painful episode. Then they completed the Satisfaction

with Treatment for Pain Questionnaire (STPQ) and the

Picker Patient Experience Questionnaire (PPE-15; Jenkinson

et al., 2002). The PPE-15 is a 15-item measure of patients’

experiences covering eight aspects of healthcare: information

and education, coordination of care, physical comfort, emo-

tional support, respect for patient preferences, involvement

of family and friends, continuity and transition, and overall

impression. Two of the response options for each question

indicate a problem, one more severe than the other. Two

scores can be computed to show the numbers of items for

which problems were reported, each with a potential range

of 0–15; one counting only more severe problems, the other

counting both more and less severe problems.

Data were analysed for normality using the Kaiser-Meyer-

Olkin (KMO) measure (Kaiser, 1970) and the Test of

Sphericity (Bartlett, 1950). Because we wished to compare

specific pre-identified factor structures, confirmatory factor

Satisfaction Questionnaire for SCD Patients
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analysis was used to compare the fit between data and factor

structures of the 1-, 2- and 5-factor models (Harlow, 2014).

Seven indicators of model fit were computed for each

model: Chi Square (recommended value ≤3�00; Gefen et al.,

2000) was used to assess whether data differed from the

models. The Goodness-of-Fit Index (GFI) (recommended

value ≥0�90; Hoyle, 1995), Root Mean-Square Error of

Approximation (RMSEA) (recommended value ≤0�06; Hu &

Bentler, 1999) and Standardised Root Mean Square Residual

(SRMR) (recommended value ≤0�08; Hu & Bentler, 1999)

were used to assess how much of the variance in the data

was explained by the models. The Comparative Fit Index

(CFI) (recommended value ≥0�95; Hu & Bentler, 1999),

Tucker Lewis Index (TLI) (recommended value ≥0�95; Hu &

Bentler, 1999) and Normed Fit Index (NFI) (recommended

value ≥0�95; Hu & Bentler, 1999) were used to test the mod-

els against the worst possible model outcome. The Maximum

Likelihood estimator method was used in each case (Brown,

2015). For data scaling, the first variable for each scale was

set at one.

The internal reliability or internal consistency of each fac-

tor (the extent to which a given group of items measure the

same thing) was assessed by computing Cronbach’s Alpha.

For the model with the best fit to the data, subscale scores

were computed by summing across the items in each factor,

with higher scores indicating greater satisfaction. Convergent

validity was assessed by examining relationships between

STPQ scores and PPE-15 scores using Pearson correlations.

We predicted negative correlations because STPQ scores

measure satisfaction and PPE-15 scores measure problematic

experiences. Concurrent validity was assessed by comparing

STPQ scores between patients with different specific experi-

ences and histories of treatment, using t tests and Pearson

correlations. This bi-variate approach, testing associations

between satisfaction and individual variables, was chosen to

give the most comprehensive picture of concurrent validity,

in which all the patient and treatment factors associated with

STPQ scores would be identified, and also to test a number

of specific predictions. Based on previous evidence about fac-

tors affecting quality of pain management for SCD, we pre-

dicted that STPQ scores would be:

1 Higher among younger participants treated in paediatric

hospital wards (Wojciechowski et al., 2002; Blinder et al.,

2013);

2 Lower among participants admitted to hospital via Acci-

dent and Emergency departments (Aisiku et al., 2009;

Glassberg et al., 2013);

3 Lower among participants treated with shorter-acting

analgesics and delivery methods (Rees et al., 2003; Sickle

Cell Society, 2008);

4 Lower among participants reporting adverse effects of

hospital pain management (Krishnamurti et al., 2014;

Whelan et al., 2004).

Ethics and governance

The study protocol was approved by the National Health

Service (NHS) National Research Ethics Committee (Ref 14/

YH/1288) and by the NHS Health Research Authority, and

was sponsored by Bart’s Health NHS Trust. The main source

of funding was a strategic research grant from Bart’s Charity.

Funders had no part in drafting or reviewing the protocol,

conducting the study or analysing and reporting results.

Results

Focus groups

The themes that resulted from the analysis of focus group data

were: (i) content – questions that should be retained or discarded,

and topic areas that needed to be covered; (ii) modification of

existing questions; and (iii) technical aspects, including clarity

(making the meaning of questions quickly and easily grasped),

repetition (ensuring that each question addressed a distinct

issue), overall length (making each question as brief and concise

as possible), and interpretation (avoiding ambiguous wording

and statements that could have different meanings). These pro-

vided a framework for organising specific proposed modifica-

tions, which were checked to ensure they captured the intentions

of a consensus of participants before being implemented. A com-

mentary on focus group feedback is given in Data S2.

The resulting 18 items are given below, for use with 5-

point response scales: ‘strongly agree’ (coded 5), ‘agree’ (4),

‘not sure’ (3), ‘disagree’ (2), ‘strongly disagree’ (1). The

instructions were ‘Please think about the last time you were

in hospital for a painful episode, and tick one box for each

statement to show how much you agree or disagree’.

1 I was satisfied with the communication between me and

the people looking after me.

2 I felt comfortable enough to ask questions.

3 When I asked questions, I got answers I could under-

stand.

4 The people looking after me spent enough time with me.

5 The people looking after me treated me with respect and

dignity.

6 The people looking after me had a good attitude.

7 I was involved enough in decisions about my treatment

and care.

8 I was told enough about my medications.

9 The people looking after me responded to my pain in

good time.

10 The people looking after me believed how serious my

pain was.

11 The people looking after me did everything they could

to control my pain.

12 Overall I was satisfied with how my pain was treated.

13 The people looking after me knew enough about my

condition.
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14 I felt good about the knowledge and ability of the people

looking after me.

15 The people looking after me were careful to check every-

thing when treating me.

16 I or my family had all the information we needed when

I left hospital.

17 Overall, I was happy with the support and care I

received.

18 I would recommend the hospital to other people with

sickle cell disease.

The 18-item STPQ was completed by 120 SCD patients:

94 (78%) completed paper-based versions in hospital clinics

and 26 (22%) completed the questionnaire online. Character-

istics of the participants completing paper-based and online

versions of the questionnaire, and tests of differences between

them, are shown in Table I.

Compared with participants who completed paper-based

versions, respondents to the online survey were more likely

to be female and were older, with fewer individuals aged

under 18 years, and less likely to have African family origins.

They were also less likely to live in London, to attend hospi-

tal in London, and to have arrived at hospital via the acci-

dent and emergency department at their last admission.

However the groups did not differ significantly in the pro-

portions who were married or cohabiting or who had HbSS

genotype, nor how many painful episodes they had in the

last year or how many nights they spent in hospital during

their last admission.

Factor structure

The Kaiser-Meyer-Olkin (KMO) value was 0�944, showing

adequate sampling (Field, 2013; Hutcheson & Sofroniou,

1999). Bartlett’s test of Sphericity was highly significant

(v2 = 1810�28, df = 153, P < 0�001) indicating that the cor-

relations were significantly different from zero, making factor

analysis appropriate. Table II shows values of seven fit

indices along with the values they should be at least ‘close to’

for a good fit between model and data (Hu & Bentler, 1999).

The 1-factor model comprised all 18 items. The 2-factor

model comprised Pain Control and Medication (Questions 8,

9, 10, 11 and 12) and Interpersonal Issues (Questions 1, 2, 3,

4, 5, 6, 7, 13, 14, 15, 16, 17 and 18). The 5-factor model

comprised Communication and Involvement (Questions 1, 2,

3, 7, 8 and 16), Respect and Dignity (Questions 4, 5 and 6),

Pain Control (Questions 9, 11 & 12), Staff Attitudes and

Behaviour (Questions 10, 13, 14 and 15) and Overall Satis-

faction (Questions 17 and 18).

While v2 was significant in each case, indicating differ-

ences between the data and the model, v2 was much lower

for the 5-factor model than both the 1-factor and 2-factor

models, showing that the 5-factor model was a better fit to

the data. Indeed, for all the other fit indices, the values for

the 5-factor model were more favourable than those for the

1-factor or 2-factor models, suggesting that the 5-factor

model fitted the data better than the other models. For one

of the indices (SRMR), the value for the 5-factor model

exceeded the recommended value, and for the remainder

they were close to recommended values, indicating the 5-fac-

tor model was an acceptable, though not ideal, fit to the

data.

Cronbach’s alpha coefficients, measuring internal consis-

tency or internal ‘reliability’, for the five factors were: Com-

munication and Involvement 0�87; Respect and Dignity 0�82,
Pain Control 0�91, Staff Attitudes and Behaviour 0�88, Over-

all Satisfaction 0�85. Cronbach’s alpha for the two factors

were 0�92 for Pain Control and Medication and 0�94 for

Table I. Demographic and other features of participants in the validation phase.

Paper-based Online v2 or t Total

Patients, n (%) 94 (78�3%) 26 (21�7%) – 120

Female, n (%) 51 (54�3%) 21 (80�8%) v2 = 5�97* 72 (60�0%)

Age, years; mean (SD) 22�72 (8�76) 30�50 (11�83) t = 3�12** 24�4 (9�98)
Age <18 years, n (%) 38 (40�4%) 4 (15�4%) v2=5�61* 42 (35�0%)

Age <16 years, n (%) 16 (17�0%) 3 (11�5%) v2 = 0�14 19 (15�8%)

Married/co-habiting, n (%) 8 (8�5%) 6 (23�1%) v2 = 2�90 14 (11�7%)

Living in London, n (%) 88 (93�6%) 12 (46�2%) v2 = 29�71*** 100 (83�3%)

African family origin, n (%) 81 (86�2%) 16 (61�5%) v2 = 6�47*** 97 (80�8%)

HbSS genotype, n (%)† 81 (89�0%) 19 (73�1%) v2 = 2�95 100 (85�5%)

Attending London hospital, n (%) 93 (98�9%) 12 (46�2%) v2 = 47�16*** 105 (87�5%)

Arrived in hospital via A and E, n (%)† 80 (87�9%) 17 (65�4%) v2 = 5�74* 97 (82�9%)

Painful episodes last year when did not see doctor, mean (SD) 6�70 (8�57) 6�96 (10�38) t = 0�13 6�76 (8�95)
Painful episodes last year when did see doctor, mean (SD) 4�21 (6�56) 3�39 (3�61) t = 0�61 4�02 (6�01)
N nights in hospital last admission, mean (SD) 5�55 (5�38) 4�92 (7�12) t = 0�48 5�40 (5�60)

†N = 117 because three participants did not give information about their SCD genotype or how they arrived in hospital.

*P < 0�05.
**P < 0�01.
***P < 0�001.
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Interpersonal Factors. Cronbach’s alpha for the 18-item total

was 0�96. These show that five subscales and the total score

had very high internal consistency. Descriptive statistics for

the five subscales and total score (computed by summing

across items) are given in Table III. Higher scores indicate

greater satisfaction in each case.

Convergent validity

The first score derived from the PPE-15 questionnaire, which

counted only responses indicating more severe problems,

ranged from 0 to 13 with a mean of 2�76 (standard deviation

[SD] 2�66). The second, which counted responses indicating

both more and less severe problems, ranged from 0 to 15

with a mean of 8�08 (SD 4�25). The correlations between

STPQ scores and the first PPE-15 score ranged from �0�610
for Staff Attitudes and Behaviour to �0�691 for Total Satis-

faction, and those between STPQ scores and the second

PPE-15 score ranged from �0�544 for Overall Satisfaction to

�0�677 for Total Satisfaction, with P < 0�001 in each case.

For both PPE-5 scores, the highest correlation was with Total

Satisfaction. The correlations between STPQ scores and PPE-

15 scores were similar in size to the correlation between the

two PPE-15 scores, which was 0�626.

Concurrent validity

Because there were six questionnaire scores for each person

(five subscales and a Total Satisfaction score), we adjusted

the critical value of P to 0�0083 (0�05 divided by 6) for all

the tests in which STPQ scores were compared between

groups of participants or correlated with other measures

(Bonferroni, 1936).

We first examined possible differences in satisfaction

scores between demographic sub-groups. Mean STPQ scores

for male and female participants, and those aged under and

over 18 years are shown in Tables IV and V. Male partici-

pants had higher scores than females for Communication

and Involvement. Participants aged under 18 years had

higher scores for Respect and Dignity, Pain Control, Staff

Attitudes and Behaviour, and Total Satisfaction, but not

Communication and Involvement or Overall Satisfaction.

Age in years was also negatively correlated with Respect and

Dignity (r = �0�28, P = 0�002), Staff Attitudes and Beha-

viour (r = �0�24, P = 0�007) and Total Satisfaction (�0�24,
P = 0�007).

Participants who were single had higher scores than those

who were married or cohabiting for Respect and Dignity,

Overall Satisfaction and Total Satisfaction (group means and

significance tests are given in Data S3). However, there were

only 14 participants who were married or cohabiting, and

those who were single were also significantly younger than

those who were married or cohabiting (mean 22�71 years

[SD 8�70] compared with 37�29 [SD 9�96]; t = 5�80,
P < 0�001), so the differences between groups may have

reflected age differences as much as relationship status differ-

ences.

There were no significant differences in STPQ subscale or

total scores between those who completed the questionnaire

online versus in hospital clinics, nor between those with Afri-

can versus other family origins, or those living in London

versus outside London, or those attending hospitals in Lon-

don versus outside London (group means and significance

tests are given in Data S3).

We next examined relationships between STPQ scores and

participants’ histories of painful episodes and treatment

Table II. Fit indices and recommended values.

Fit indices 1-factor 2-factor 5-factor Recommended values Source

v2 319�64 307�757 251�974 ≤3�00 Gefen et al (2000)

df 135 134 125 N/A N/A

P <0�001 <0�001 <0�001 >0�05 N/A

GFI 0�774 0�783 0�820 ≥0�90 Hoyle (1995)

RMSEA 0�107 0�104 0�092 ≤0�06 Hu and Bentler (1999)

SRMR 0�052 0�053 0�049 ≤0�08 Hu and Bentler (1999)

CFI 0�896 0�903 0�929 ≥0�95 Hu and Bentler (1999)

TLI 0�883 0�889 0�913 ≥0�95 Hu and Bentler (1999

NFI 0�835 0�841 0�870 ≥0�95 Hu and Bentler (1999)

v2, Chi Squared; df, degrees of freedom; P, probability; GFI, Goodness of fit index; RMSEA, root mean squared error of approximation; SRMR,

standardized root mean squared residual; CFI, Comparative Fit Index; TLI, Tucker-Lewis Index; NFI, Normed Fit Index.

Table III. Subscale and total satisfaction scores.

Minimum–Maximum Mean (SD)

Communication and

involvement

7–30 23�39 (4�54)

Respect and dignity 3–15 10�99 (2�87)
Pain control 3–15 10�69 (3�22)
Staff attitudes and

behaviour

4–20 14�77 (3�83)

Overall satisfaction 2–10 7�73 (2�09)
Total satisfaction 21–90 67�57 (15�13)

SD, standard deviation.

J. Elander et al

110 ª 2019 British Society for Haematology and John Wiley & Sons Ltd
British Journal of Haematology, 2019, 187, 105–116



during their last hospital admission. Participants who arrived

in hospital via the Accident and Emergency department had

lower scores for Respect and Dignity, Pain Control, Staff

Attitudes and Behaviour, Overall Satisfaction and Total Satis-

faction (Table VI). Participants treated by general doctors

and nurses had lower satisfaction scores for Communication

and Involvement, Respect and Dignity, Staff Attitudes and

Behaviour, and Total Satisfaction (Table VII).

Frequency of breakthrough pain was correlated with Com-

munication and Involvement (r = �0�259, P = 0�005),
Respect and Dignity (r = �0�317, P < 0�001), Pain

(r = �0�414, P < 0�001), Staff (r = �0�292, P = 0�001),
Overall Satisfaction (r = �0�244, P = 0�008) and Total Satis-

faction (r = �0�333, P < 0�001), but STPQ scores were not

correlated with how often participants experienced side

effects of analgesics.

There were also no significant correlations between STPQ

scores and numbers of painful episodes in the last year where

participants saw a doctor or went to hospital, nor those

where participants did not see a doctor or go to hospital.

Scores were also not correlated with the number of nights

participants spent in hospital in their last admission, and

they did not differ significantly between participants who

were and were not treated in each of Accident and Emer-

gency, a general ward, or a specialist haematology ward (cor-

relations, group means and significance tests are given in

Data S4).

STPQ scores also did not differ between participants who

were and were not treated with morphine, diamorphine, oxy-

codone, pethidine or fentanyl. Participants treated with sub-

cutaneous analgesics had lower satisfaction scores for Respect

and Dignity, but scores did not differ between participants

who were and were not treated with oral, intramuscular,

intranasal or sublingual analgesics, or with continuously

infused or patient-controlled analgesics (group means and

significance tests are given in Data S5).

Table IV. Mean (standard deviation) scores for male (n = 48; 40%) and female (n = 72; 60%) participants.

Male Female t

Communication and involvement 24�75 (3�61) 22�49 (4�88) 2�75*
Respect and dignity 11�81 (2�50) 10�44 (2�99) 2�62
Pain control 11�06 (2�97) 10�44 (3�37) 1�03
Staff attitudes and behaviour 15�81 (3�25) 14�07 (4�05) 2�49
Overall satisfaction 8�17 (1�80) 7�44 (2�23) 1�88
Total satisfaction 71�60 (12�39) 64�89 (16�24) 2�43

*P < 0�0083 (0�05 divided by 6).

Table V. Mean (standard deviation) scores for participants aged under (n = 42; 35%) and over (n = 78; 65%) 18 years.

<18 years ≥18 years t

Communication and involvement 24�60 (4�14) 22�74 (4�64) 2�17
Respect and dignity 12�24 (2�50) 10�32 (2�85) 3�66*
Pain control 11�91 (2�77) 10�04 (3�27) 3�30*
Staff attitudes and behaviour 16�48 (3�59) 13�85 (3�66) 3�78*
Overall satisfaction 8�36 (1�83) 7�40 (2�15) 2�45
Total satisfaction 73�57 (13�83) 64�35 (14�89) 3�32*

*P < 0�0083 (0�05 divided by 6).

Table VI. Mean (standard deviation) scores for participants who did (n = 97; 82�9%) and did not (n = 20; 17�1%) arrive in hospital via the

Accident and Emergency (A and E) department.†

Arrived via A and E Did not arrive via A and E t

Communication and involvement 22�92 (4�66) 25�15 (3�48) 2�03
Respect and dignity 10�57 (2�95) 12�65 (1�63) 4�41*
Pain control 10�20 (3�28) 12�60 (1�90) 4�45*
Staff attitudes and behaviour 14�20 (3�88) 17�05 (2�61) 4�06*
Overall satisfaction 7�45 (2�18) 8�85 (1�04) 4�35*
Total satisfaction 65�33 (15�49) 76�30 (8�85) 4�34*

†N = 117 because three participants did not give information about how they arrived in the hospital.

*P < 0�0083 (0�05 divided by 6).
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The pattern of associations between STPQ scores and

other measures is summarised in Table VIII. This shows that

Respect and Dignity was the STPQ subscale most sensitive to

influence, followed by Total Satisfaction, then Staff Attitudes

and Behaviour. More frequent breakthrough pain influenced

all six of the satisfaction measures, and arriving in hospital

via Accident and Emergency influenced five out of six. Being

older than 18 years was associated with lower satisfaction for

Respect and Dignity, Pain Control, and Staff Attitudes and

Behaviour. Being female was associated only with lower satis-

faction for Communication and Involvement, and being trea-

ted with subcutaneous analgesics was associated only with

lower satisfaction for Respect and Dignity.

Discussion

The factor analysis and item analysis supported a 5-factor

structure, making the scale a simple, brief measure of several

key aspects of patient satisfaction, each with very good inter-

nal reliability. Convergent validity was supported by highly

significant negative correlations with scores from the PPE-15,

which is a widely used and positively evaluated measure of

patient experiences in healthcare (Beattie et al., 2015).

Concurrent validity was supported by predicted relation-

ships with participants’ recent hospital experiences: four of

the six satisfaction scores were higher among participants

under 18 years old, supporting prediction one; five scores

were lower among patients admitted via the accident and

emergency department, supporting prediction two; four

scores were lower among patients treated by general rather

than specialist staff and all six scores were lower among

patients who experienced more breakthrough pain, support-

ing prediction four. However, the only analgesic type or

delivery method associated with satisfaction was subcuta-

neous administration of analgesics, which was associated only

with lower Respect and dignity, so there was little support

for prediction three.

These findings are consistent with research showing that

quality of care is reduced when patients transition from pae-

diatric to adult services (Wojciechowski et al., 2002; Blinder

et al., 2013), and that patients have poorer experiences in

hospital emergency departments (Aisiku et al., 2009; Glass-

berg et al., 2013) and when their pain is less well controlled

(Krishnamurti et al., 2014; Whelan et al., 2004). The scale’s

validity as a specific measure of satisfaction with treatment

for pain was also supported by the fact that scores were not

related to more general measures of illness severity, such as

numbers of painful episodes or nights spent in hospital.

The STPQ has a strong emphasis on behavioural and

interpersonal aspects of care, as do the Patient Satisfaction

Questionnaire (PSQ; Marshall & Hays, 1994), the PPE-15

(Jenkinson et al., 2002), and the ASCQ-Me Quality of Care

survey (Evensen et al., 2016). However, the PSQ does not

ask about pain at all, the PPE-15 has just one question about

pain and the ASCQ-Me Quality of care survey has three

items about pain but all three are about pain in the

Table VII. Mean (standard deviation) scores for participants treated (n = 83; 70�3%) and not treated (n = 35; 29�7%) by general (not specialist)

doctors and nurses.†

Treated by general doctors and nurses Not treated by general doctors and nurses t

Communication and involvement 22�41 (4�73) 25�57 (3�21) 3�62*
Respect and dignity 10�46 (2�88) 12�14 (2�57) 2�99*
Pain control 10�19 (3�12) 11�71 (3�26) 2�39
Staff attitudes and behaviour 13�95 (3�89) 16�57 (3�12) 3�53*
Overall satisfaction 7�45 (2�07) 8�34 (2�06) 2�15
Total satisfaction 64�46 (15�14) 74�34 (13�15) 3�37*

†N = 118 because two participants did not give information about being treated by general doctors and nurses.

*P < 0�0083 (0�05 divided by 6).

Table VIII. Summary of associations between STPQ scores and other measures.

STPQ subscales

Total

satisfaction score

Communication

and involvement Respect and dignity Pain control

Staff attitudes

and behaviour Overall satisfaction

Female Less satisfied

Aged over 18 years Less satisfied Less satisfied Less satisfied Less satisfied

Married or cohabiting Less satisfied Less satisfied Less satisfied

Admitted via A and E Less satisfied Less satisfied Less satisfied Less satisfied Less satisfied

Treated by general staff Less satisfied Less satisfied Less satisfied Less satisfied

Subcutaneous analgesics Less satisfied

Breakthrough pain Less satisfied Less satisfied Less satisfied Less satisfied Less satisfied Less satisfied
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emergency room. Two of these loaded on the Emergency

Department Care composite and the third loaded on the

Access composite (‘what is the longest you had to wait in the

emergency room before your pain was treated’) (Evensen

et al., 2016). By comparison with those measures, the STPQ

was specifically designed to measure satisfaction with treat-

ment for pain and includes 4 items about pain and a specific

3-item subscale dealing specifically with pain control. (One

item about pain is in the Staff Attitudes and Behaviour sub-

scale; Question 10: ‘The people looking after me believed

how serious my pain was.’) The STPQ asks about treatment

of pain in hospital generally, not just the emergency depart-

ment, so it could be used to compare experiences between

patients treated in different hospital wards or departments,

or those admitted to hospital in different ways.

The STPQ was developed in close consultation with SCD

patients in order to identify aspects of care that impact on

patients’ hospital experiences, consistent with the recommen-

dations of a Cochrane Review (Dunlop & Bennett, 2006).

This is the reason for the inclusion of so many items that do

not deal specifically with pain management, for the focus

group consultation revealed the extent to which interpersonal

and non-pharmacological aspects of hospital care influence

patients’ experiences of treatment for pain. Given that, as a

measure of hospital treatment of pain, the STPQ includes so

many items dealing with interpersonal and other aspects of

treatment not directly and specifically related to the clinical/

pharmacological management of pain, one might ask why we

did not begin with an existing PRO measure. For example,

global and disease-specific PRO measures, including pain and

fatigue, were used to inform the improved clinical manage-

ment of a teenage boy with SCD in one example (Dobrozsi

& Panepinto, 2015). However, the PROs used in that exam-

ple provided information about the patients’ own symptoms,

functioning, quality of life, etc., which could be used to

direct, tailor or coordinate care, whereas a measure of satis-

faction with care, such as the STPQ, provides information

about patients’ direct experience of care, rather than their

own health and wellbeing.

The ASCQ-Me Quality of Care survey and the STPQ have a

number of similarities but also deal with subtly different

aspects of hospital care; the ASCQ-Me Quality of Care survey

was developed from existing PRO measures and has a special

focus on pain management in emergency departments,

whereas the STPQ focuses on the hospital treatment of painful

episodes, including during hospital admissions as well as in

outpatient clinics and emergency departments. Also, the STPQ

was designed to measure satisfaction with treatment for pain

among adolescents and adults with SCD, so that it could be

used in research and practice to improve transitions from pae-

diatric to adult hospital services for SCD.

The approach we adopted was neither wholly bottom-up

nor wholly top-down, but rather a hybrid as we began in a

top-down way with items selected as relevant from existing

measures, then developed from that starting point in a more

bottom-up way with direct input from patients. The STPQ

can contribute to a growing number of patient-reported out-

come measures suitable for SCD, including the PROMIS, the

PedQL and the ASCQ-Me Quality of Care survey. All these

measures can contribute to improving clinical practice and

quality of care, but the STPQ is best suited for evaluations of

care for painful episodes across different hospital depart-

ments, including paediatric and adult services.

The study does have some limitations. First, it was a ques-

tionnaire study, so all the data were self-reported. This is

arguably the only approach to measuring patient satisfaction,

but certain information, e.g. SCD genotype, could be

recorded more reliably from medical records or laboratory

tests, for there is evidence of misreporting of SCD status

among people recruited from the general population (Bean

et al., 2014). However, 78% (94/120) of the participants in

the validation study were recruited and completed question-

naires in hospitals where they were known as patients, so the

scope for misreporting SCD status is very small, although it

is possible that some participants could have confused HbSS

and HbSC genotypes.

Second, in the confirmatory factor analysis, the models

were all approximate fits, and no model was an ideal fit. In

these circumstances, exploratory factor analysis is sometimes

performed after the confirmatory factor analysis to identify a

best fitting model (e.g. Evensen et al., 2016). We decided

against this because we began with hypothesised models for

which confirmatory analyses were the appropriate tests

(Kline, 2014), and combining confirmatory and exploratory

factor analyses of the same data is not regarded as good

practice (Worthington & Whittaker, 2006).

Hu and Bentler (1999) point out that testing model fit by

applying absolute cut-off values for fit indices is ‘arbitrary’,

and it has been suggested that fit indices should be treated as

guides rather than cut-offs, as model complexity and sample

size can affect their values (Brown, 2015). Hu and Bentler

(1999) instead recommend considering combinations of fit

indices to minimise the probability of type I and type II

error. They do not actually define ‘close to’, but the differ-

ences between our values and the recommended values are

genuinely small in several cases (CFI 0�929 compared with

0�95; TLI 0�913 compared with 0�95; NFI 0�870 compared

with 0�95), and our values are at the upper end of the range

of values considered by Hu and Bentler (1999). The analyses

also allowed us to discriminate between models because fit

indices can be used to test competing models (Worthington

& Whittaker, 2006).

Whereas the fit indices were less than ideal in most cases,

the Cronbach’s Alpha coefficients of internal reliability were

extremely high. These indicate the internal consistency of

items within each individual subscale, whereas the model fit

indices assess the model as a whole. This indicates that each

of the five subscales and the total score had very high inter-

nal consistency, even though the overall fit of the five-factor

model could be better.
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Third, the tests of convergent validity were correlations

between the STPQ and PPE-15 scores. The PPE-15 was one

of the measures employed in the development phase, so it

could be argued that this is not a strong test of convergent

validity. However, the two measures do not in fact have any

items in common, and although they both deal with

patients’ experiences of hospital care, they are, in some ways,

quite different. For example, the PPE-15 asks direct questions

about specific negative experiences with responses options

like, ‘yes always’, ‘yes sometimes’, or ‘no’, whereas the STPQ

presents positive statements with response options on a five-

point ‘strongly agree’ to ‘strongly disagree’ scale.

Fourth, the tests of concurrent validity were bivariate

rather than multivariate. This identified all the individual

factors associated with STPQ scores and enabled us to test

specific predictions, but it does not give a broader picture of

how patient and treatment factors influence satisfaction

together. Future research could use multivariate models to

identify such relationships or test models of how different

factors act together to influence patient satisfaction with

treatment.

The STPQ and scoring instructions are given in Data S6.

Future research could also examine the detail of patients’

experiences that are associated with high and low satisfaction

scores, e.g. by conducting content analyses of responses to

the open-format parts of the questionnaire to explore the

reasons for high and low scores. Further research could also

assess the scale with other groups of patients treated in hos-

pital for pain, e.g. those with cancer, joint pain or other

chronic pain syndromes, for the only change needed to adapt

the scale for other conditions is to replace the words ‘sickle

cell disease’ in the final question with ‘my condition’ or the

name of another illness. However, considering that the entire

development and validation process was conducted with

SCD patients, a version adapted for other pain conditions

would need to be validated for those conditions.

In conclusion, the STPQ provides a convenient brief mea-

sure of patients’ satisfaction with hospital treatment for pain-

ful sickling episodes, which can be used in research and

practice to understand better what influences patient satisfac-

tion and to improve healthcare for patients with SCD.
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