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Study Protocol

Understanding why prediction models are used in clinical care.
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	Chief Investigator
	Dr Abi Merriel
abi.merriel@liverpool.ac.uk
Centre for Women’s Health Research, Institute of Life Course and Medical Sciences, Faculty of Health & Life Sciences, The University of Liverpool, Liverpool Women’s Hospital, Crown Street, L8 7SS

	Study Co-ordinator
	Dr Carol Kingdon
ckingdon@liverpool.ac.uk
Centre for Women’s Health Research, Institute of Life Course and Medical Sciences, Faculty of Health & Life Sciences, The University of Liverpool, Liverpool Women’s Hospital, Crown Street, L8 7SS

	Key Protocol Contributors
	Dr Eve Bunni, Clinical Research Fellow, University of Liverpool, eve.bunni@liverpool.ac.uk.
Dr Abi Merriel, Senior Clinical Lecturer,  abi.merriel@liverpool.ac.uk

Dr Carol Kingdon, Senior Research Fellow, ckingdon@liverpool.ac.uk
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	Research Title
	What makes clinicians use prediction models in their practice?  A survey study.

	Project Lay Title
	Understanding why prediction models are used in clinical care.

	Name of Applicant
	Dr Eve Bunni
Clinical Research Fellow, Department of Women’s and Children’s Health.
Eve.Bunni@liverpool.ac.uk


	Name of Supervisor
	Dr Abi Merriel
Senior Clinical Lecturer, Department of Women’s and Children’s Health.
Abi.Merriel@liverpool.ac.uk


	Study Design
	Survey 

	Study Participants
	Any practicing healthcare professional for example:
· Doctors
· Nursing Staff
· Midwives
· Other healthcare professionals
From diverse medical specialities.

	Where will the study take place? 
	Online survey targeting healthcare professionals.

	Planned Size of Sample (if applicable)
	Survey: 200

	Follow up duration (if applicable)
	n/a

	Planned Study Period
	The survey will be open for approximately 4 weeks or until at least 200 participants have responded from a range of different medical specialities. If more diversity is needed across medical specialities - the survey will remain open for up to 8 weeks maximum.


	Research Aim(s)

	To understand which current clinical prediction modelling tools are in clinical use and establish why and how often they are being used.



[bookmark: _Toc86068873][bookmark: _Toc165546628]Funding and Support in Kind

	FUNDER(S)

	FINANCIAL AND NON-FINANCIAL SUPPORT GIVEN

	NIHR
	This study is one element of an NIHR Advanced Fellowship totalling £1,469,950.00 
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[bookmark: _Toc165546629]Roles and Responsibilities of Study Management Committees/Groups & Individuals

Study Steering Groups:
Options Steering Group: This group oversees the whole Options study of which this study is an element. It consists of academic clinicians, obstetricians, epidemiologists, statisticians, experts in risk communication, a lawyer, Midwives, psychologist, parent involvement representatives and ethicist. This group meets twice a year to ensure that the study is on track and provide advice and guidance.
[bookmark: _Toc86068875]
[bookmark: _Toc165546630]Protocol Contributors

The funder has no role in the study design. Protocol designed and reviewed by Dr Eve Bunni, Dr Abi Merriel and Dr Carol Kingdon (see details above). 
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Study Flow Chart	Comment by Merriel, Abi: Get rid of development (this is done), I’m not sure how you are going to verify data accuracy? I would end at interpretation. They don’t need to ethically approve the feeding in of this to options. 

Just think….what do they need to know to understand and what do they actually need to approve.

Survey Launch:
· Generate and distribute QR code/hyperlink for survey via email, local advertisement with posters, advertisement in academic meetings/conferences.
· Global survey launch.

Data Collection:
· Monitor responses.
· Track survey completion. 
· Close survey after 4 weeks (8 weeks max) or upon reaching 200 responses across differing medical specialities.
Data Cleaning:
· Remove incomplete or duplicate responses.
· Verify data accuracy. Define red flag survey responses to minimise chances of bots.
Data Analysis:
· Analyse responses according to medical speciality, which models are used, how they are utilised and factors hindering/facilitating their success.
· Utilising a combination of descriptive statistics/Likert scale analysis/thematic analysis.
Results interpretation:
· Summarise findings and draw conclusions.
· Write up, publish, and present results at national/international meetings.
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	REC
	Research Ethics Committee

	NIHR
	National Institute for Health and Care Research

	RCOG
	Royal College of Obstetricians and Gynaecologists
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1. [bookmark: _Toc165546632]Background
Over 90% of medical practitioners believe digital health tools are advantageous for their practice according to a survey carried out in America.(1) Predictive modelling uses both mathematical and computational methods to create models that can predict future outcomes.  These methods can be applied in many ways in the medical setting including, clinical decision-making and as a prognostic tool.  They are however, under-utilised in medical practice namely due to the complex and heterogenous nature of patients, diseases and data sources needed for its construction.(2)
Generally clinical prediction models in use today are diagnostic (predicting the risk of an existing medical condition) or prognostic (estimating the risk of a future outcome).  They take multiple contributing risk factors, combining them against the probability of having a condition (diagnostic) or future event (prognostic) and make their overall predictions using statistical regression techniques.
Prediction models are presented in various ways including points score systems, nomograms, websites, and mobile apps.  The best format for a model depends on where and when it is needed.  Involving the stakeholder is key in deciding the most favourable approach.(3)
Clinical prediction model production skyrocketed during the covid pandemic, many scientists attempted to use data to understand the patterns of transmission and disease severity amongst populations to anticipate outcomes with the intention of developing a proactive approach to outbreaks and reducing cases worldwide.  In retrospect, the validity of many models has been disputed calling into question many predictions that were made in response to the outbreak.(4) 
This research aims to understand the models employed, frequency of utilisation and factors influencing their success or failure in real-world clinical scenarios by conducting a comprehensive investigation into the clinical prediction model landscape among healthcare practitioners.  By exploring the preferences and experiences of practitioners from diverse medical specialties, we seek to uncover valuable insights that can inform the development, implementation, and improvement of clinical prediction models.
The dissemination of findings from this research will contribute to the existing body of knowledge in healthcare informatics and predictive modelling. By understanding the preferences and challenges faced by practitioners, we can pave the way for the development of more effective and user-friendly clinical prediction models, ultimately improving patient outcomes and the overall quality of healthcare delivery in the UK.
2. [bookmark: _Toc165546633]Research Aim
To understand which current clinical prediction modelling tools are in clinical use and establish why and how often they are being used.
2.1. [bookmark: _Toc165546634]Objectives: 
· Identify clinical prediction models currently used by healthcare professionals.
· Understand how regularly prediction models are used.
· Establish motivations for using prediction models.
· Explore factors that are barriers or facilitators to their use.
· Investigate preferred formats for accessing clinical prediction models.
· To identify any trends of prediction model use across different demographic groups.

2.2. [bookmark: _Toc165546635]Outcome: 
This survey will provide us with information about the key ingredients of successful prediction models. 
3. [bookmark: _Toc165546636]Outline of the Design
3.1. [bookmark: _Toc165546637]Survey: 
This will be a global, online survey of doctors, nurses, midwives, and other healthcare professionals.
3.2. [bookmark: _Toc165546638]Participants: 
Any practicing healthcare professionals for example:
· Doctors
· Nursing Staff
· Midwives
· Other healthcare professionals
From diverse medical specialities.
3.3. Inclusion Criteria:
Healthcare professionals practicing worldwide.

3.4. Exclusion Criteria:
· Inactive or retired healthcare practitioners.
· Adults over the age of 16 who are not healthcare practitioners.
3.5. Sample Size and Rationale:
· Targeting 200 Participants.
· We will aim for a sample size of 200 survey responses, covering a range of medical and surgical specialities.	Comment by Bunni, Eve [ebunni]: @Merriel, Abi  Alternate response?
3.6. [bookmark: _Toc165546639]Survey Structure: 
Questionnaire Sections: 
· Demographic information.
· Identification of clinical prediction models used. 
· Frequency, regularity, and format of usage. 
· Likert scale for assessing usefulness and satisfaction. 
· Factors that aid or hinder a clinical prediction model’s success. 
· Preferred format for accessing prediction models. 
· Motivation for clinical prediction model usage.
· Free-text questions for qualitative insights
3.7. [bookmark: _Toc165546640]Data Analysis:
· Descriptive Statistics:
Utilise for quantitative data captured (frequencies, percentages).
· Likert Scale Analysis:
Assess Likert Scale responses to determine perceived usefulness and frequency of usage.
· Thematic Analysis:
Analyse free-text responses thematically to identify common themes related to success or failure factors.
3.8. [bookmark: _Toc165546641]Recruitment Methods: 
· Recruited online through social media and email.  We will also advertise the survey at local, regional, and national meetings.
· A hyperlink and QR code will be provided on the advertisement, directing participants to the survey.
3.9. [bookmark: _Toc165546642]Survey Platform: 
The survey will be carried out using REDCap software. 
3.10. [bookmark: _Toc165546643]Survey Duration: 
The survey is designed to take no longer than 15 minutes to complete.
3.11. [bookmark: _Toc165546644]Incentives: 
No incentives – voluntary survey.
3.12. [bookmark: _Toc165546645]Consent: 
Participants will be provided with a short introduction to the study and a link to the participant information sheet and asked to consent by ticking the consent boxes before beginning the online survey, in accordance with the University of Liverpool research ethics guidance(5)
4. [bookmark: _Toc165546646]Ethical Considerations
4.1. [bookmark: _Toc165546647]Privacy and Confidentiality: 
· Participants will not be identifiable, and their email address will only be left if they wish to receive the study results or join our “Options” mailing list to receive information about other relevant studies and the Options newsletter. Their email will be de-linked from their response once the study closes to recruitment and their response to the study will be anonymous. 
· Data will be stored in REDCap prior to the anonymous data being downloaded onto a University of Liverpool Active Data Store Account for safe storage in addition to the anonymised data being on a working directory in the study’s Microsoft teams space.  
4.2. [bookmark: _Toc165546648]Data Handling and Security: 
· Data will be stored and transferred to a secure, supported data storage facility for electronic data called the University of Liverpool Active Data Store.
· Data and all appropriate documentation should be stored for a minimum of 10 years after the completion of the study, including the follow‐up period, unless otherwise directed by the funder/sponsor/regulatory bodies.
· Access to the survey results will be restricted to the research team.
· Unless otherwise directed, the data for the study will be deleted from the University of Liverpool Active Data Store after the minimum 10-year storage period has elapsed.
4.3. [bookmark: _Toc165546649]Approval: 
Ethical approval will be sought from the University of Liverpool’s Research Ethics Committee before initiating the study. 

5. [bookmark: _Toc165546650]Dissemination
5.1. [bookmark: _Toc165546651]Results: 
· Findings will be disseminated through academic publications, national and international conferences relevant to the study data collected.
· The results will be used to optimise the development of a clinically useful prediction model. 
· Each participant will be offered the opportunity to obtain the results of the study.
5.2. [bookmark: _Toc165546652]Authorship eligibility guidelines and any intended use of professional writers: 
The authors of this protocol, and where applicable additional research team members will be eligible for authorship for any publications arising from this study. We will follow The International Committee of Medical Journal Editors recommendations. 
6. [bookmark: _Toc165546653]Contact information.
Any queries or concerns directed to: 
· Dr Abi Merriel, Chief Investigator, University of Liverpool / Liverpool Women’s NHS Foundation Trust, Crown Street, Liverpool, L8 7SS Email: options@liverpool.ac.uk 
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