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Summary

Elective surgical procedures often require patients to wait, since demand often exceeds supply in public health care systems (Ballini et al., 2015, Siciliani & Hurst, 2005). There is mixed evidence on the effects waiting times can have on patients’ quality of life, leisure activities, social life and support needs.

In collaboration with NHS Grampian, the current study aims to investigate the possible effects prolonged waiting for elective surgery may have. Using a longitudinal study design, the aim is to collect data over time via online surveys, and complement this data with individual participant interviews with patients waiting with a range of conditions.
This design will hopefully serve to catch any changes in people’s wellbeing and feeling over time.






	1.
	Introduction

	1.1
	Background

Planned, or elective, surgery, describes procedures that are planned in advance. This is opposed to emergency surgery, which are surgical procedures for serious conditions that need immediate, usually within 24 hours, attention (Royal College of Surgeons of England, n.d.).

Waiting times for elective surgery are often part of public health systems (Ballini et al., 2015). This often indicates that the demand for surgical procedures exceeds the supply (Siciliani & Hurst, 2005). In other words, there are more patients requiring non-emergency surgery than there is hospital and surgeon capacity to do so.

There have been studies on patients’ quality of life (QoL) while waiting for surgery. First of all, it is important to note that patients are waiting for a variety of different conditions. It has been noted that the impact waiting time may have on patients’ quality of life can depend on condition, with variability in scores measured for different procedures (Oudhoff et al., 2007, Sutherland et al., 2016). Indeed, Sutherland et al. (2016) found that patients waiting for orthopaedic procedures most commonly reported high pain, whereas depressions scores tended to be highest among neurosurgery patients.

Some studies reported that quality of life in patients awaiting surgery was significantly impacted compared to controls (Miettinen et al., 2021, Croft et al., 2002, Hirvonen et al., 2006, Salaffi et al., 2005). This is especially applicable for certain sub-categories of QoL, such as physical function, physical role, and pain in patients suffering from hip or knee osteoarthritis (OA) or both (Salaffi et al. 2005), as well as physical and social function in patients awaiting THA (Croft et al. 2002).

Hirvonen et al. (2006) found that presence of hip or knee OA affected some subcategories of QoL measurements, such as moving, sleeping, usual activities, discomfort and symptoms, sexual activity, distress and, indeed, depression and vitality. Findings are inconsistent around whether the affected areas of QoL worsen over time or not. Some studies did not find that QoL worsened while waiting (Derrett et al. 1999, Hirvonen et al., 2006), while others found minimal changes (Kelly et al. 2001). One study by Desmeules et al. (2010) however found that knee pain, functional limitations and overall HRQoL indeed deteriorated while waiting.

Variations in findings could be due to study design. Kelly et al. (2001) noted that the 2 timepoints at which data was collected could have influenced participants’ responses. It is possible that at the first time point, when patients were just put on the waiting list, they overrated their suffering because of the felt severity of their condition, while at the second time point, shortly before their surgery, they started feeling better, believing that their suffering will cease soon with the upcoming surgery. Additionally, possible ceiling or floor effects of the measurement instruments could have influenced results, as patients who initially rated themselves as the worst were unable to rate themselves worse than that at the second timepoint.
Derret et al. (1999) noted that while they have not found that Health-related Quality of Life (HRQoL) worsened with increased waiting time, this could have been due to the cross-sectional nature of the study design. Another study limitation could be short waiting times (Hirvonen et al., 2006).

One study found that there was a high variability in types of change of QoL scores. It was shown that while some patients’ scores deteriorated, others’ stayed the same while others’ again even improved (Ostendorf et al., 2004). Similarly, another study that looked into changes in chronic pain during the Covid-19 pandemic found that while 50% of patients reported no change in pain, 47% of patients reported deteriorations in pain. Additionally, 50% of patients reported a deterioration in their mental health, compared to 49% of patients who did not report any change. Change in pain was related to change in mental health (Baranidharan et al., 2021). This is why it is important to follow up and investigate the types of changes in outcome scores for QoL precisely.

	1.2
	Rationale for Study

It seems that while some studies did not find evidence of quality of life worsening over time (Derrett et al., 1999, Hirvonen et al., 2006), other studies did find evidence (Kelly et al,. 2001, Desmeules et al., 2010). These differences could be due to study design, in which case it is necessary to design a study addressing the limitations of previous studies. Such limitations include cross-sectional design with one timepoint of data collection only (Derrett et al. 1999), the timepoints at which data is collected (Kelly et al., 2001) and potentially short waiting times (Hirvonen et al., 2006). As such, we aim for a longitudinal study design that aims to collect data at several points over time to see if there are changes. Additionally, we aim to collect data for the duration of 8 months, and the mixed-methods design will support us in understanding participants’ perspectives in detail. 

Another part of the current study aims to address different areas of life in detail. While many previous studies made use of QoL measurements, only some looked deeper into participants’ social life (Oudhoff et al., 2007), support needs (Orbell et al., 1998) and leisure activities (Oudhoff et al., 2007). The current study aims to capture information around these areas as it was deemed that these can complement QoL scores.

Lastly, it should be noted that some studies did not differentiate between conditions, for example combining participants with hip or knee replacement surgery (e.g., Conner-Spady et al., 2007, Hirvonen et al., 2006) or only looked at a handful of elective surgery conditions (e.g., Derrett et al., 1999, Oudhoff et al., 2007). Other studies have shown that the impact of waiting can differ according to condition (Derrett et al., 1999, Sutherland et al., 2016), so the current study aims to address this issue by analysing data sorted by condition. Additionally, it will evaluate patients with many different conditions.

	2.
	Study Objectives

	2.1
	Objectives

	2.1.1
	Primary Objective

The objective of the study is to explore the association between quality of life, leisure activities, employment and social life and length of waiting time among adults waiting for elective surgery.

	2.1.2
	Secondary Objectives

To explore whether any associations differ according to condition or demographic characteristics
To understand people’s experiences of waiting for elective surgery

	3.
	Study Design

	3.1
	Study Description

This study will use a longitudinal, mixed-methods design, using online surveys and interviews over a duration of 8 months.

To recruit participants, NHS Grampian will send out letters by post to patients that have previously agreed to be contacted about a study. This procedure was agreed upon with our NHSG partner. NHSG previously sent out a short survey to waiting list patients enquiring about their situations, in which patients could also indicate whether they were willing to be contacted about the current study in the future.

Participants will be expected to undertake three surveys (one short, two long) and two optional interviews. 

The invitation letter sent via NHS Grampian will contain a link and QR code which will allow participants to access a survey site, hosted by REDCap. The participant information sheet will then be given online and can be downloaded. After accessing the participant information, they will be directed to the consent form. This form is also online, and participants will need to consent to different aspects of the research study. If one of the necessary items is not consented to, participants will be redirected to a message thanking them for their interested, and explaining that they cannot take part because they haven’t agreed to one or more of the necessary points.

If participants agree to the necessary points, they will be asked to enter their email address and create a password. This information will be used so participants will be able to log back into an already started survey and follow-up surveys.

Participants will then be redirected to the baseline survey.
Should participants only complete the consent form but do not start the survey right away, an email with a survey link will be sent to them. 
Should participants pause the survey, an email with a link will be sent to them to ensure they are able to access the survey in the future to continue.

This survey will collect individual participant information on their condition, social life, overall health, leisure activities, and employment. The survey will be split in parts to reduce participant burden, as pointed out by PPI representatives that reviewed the survey. That means that participants can pause the survey and return to it later. Without breaks (which are recommended throughout the survey), the time to fill out the survey will approximately be 30 minutes. The survey will contain a box for participants to tick should they be willing to be contacted for a 1-to-1 interview. 

Participants willing to be contacted for interviews will be reviewed in terms of their demographic characteristics, conditions and durations of waiting time before choosing the final set of 20 to 25 interviewees. This is because for the interviews we aim for a purposeful sampling, getting a good gender and condition balance, as well as total time waited.

Within the first month of the survey being sent, the first individual interviews with these patients will take place. Consent for interviews will be taken and recorded at the time of the interview. Interviews will be held either in person, via Microsoft Teams or telephone and audio recorded. For in-person interviews, a digital recorder will be used. For Microsoft Teams and telephone interviews, the recordings will be made by using a handheld digital recorder, as well. In-person interviews will take place in a private room in the Health Sciences Building in the University of Aberdeen, the participant’s home or another private location of the participant’s choice. 
Interviews will go into detail about patients’ experiences while on the waiting lists, including details about their social life, employment, leisure activities, condition and overall health. To achieve this, a semi-structured topic-guide will be used that has been reviewed and finalised by the study team. Interviews will be conducted by the PhD student and transcribed by the PhD student or a UoA approved service, such as NJC secretarial or Hunt & Peck. The topic guide will be pilot tested with fellow students/colleagues. 

The study aims to run for a total of 8 months. A short survey will be distributed to participants in month 4. This short survey should take no longer than 10 minutes to fill in. 
At the start of month 8, the final survey will be sent out to participants. This survey is almost identical to the baseline survey to be able to compare participants’ quality of life in detail between the two timepoints. Within 30 days, the final 1-to-1 interviews will be conducted again.
For all the follow-up surveys (this includes the short survey and the final survey), participants will be sent an email at the time to invite them to partake. If participants don’t log in to start the survey after this initial invite, a reminder email will be sent after 1 week, and another 2 weeks after the initial invite.

Participants taking part in interviews will be reimbursed with a 20 pound shopping voucher for each interview they take part in.

Participants can choose to consent to allowing the University to retain their details to contact them about future ethically approved studies. These details will be subject to Data Protection Laws.

The GP will not be informed of participation.

	3.2
	Study Flowchart

	
	What
	How
	Why
	Who
	When

	Stage 1
	Recruitment
	Letter sent by NHS partner
	To recruit participants willing to take part in the study
	Patients who have previously agreed to be contacted by NHS Grampian about the study
	Month 1

	Stage 2
	Baseline Survey
	Participants log into survey platform and complete survey
	To collect baseline data
	Participants who have decided to take part in the study
	Month 1

	
	Purposeful sampling of interview participants
	Analysing submitted responses from participants and contacting them via email
	To recruit interview participants
	Participants who have expressed interest in participating in interviews
	Month 1

	
	First interviews
	In person, telephone or MS Teams interviews
	To explore patients’ experiences while waiting in detail
	Participants who have expressed interest in participating in interviews
	Month 1-2

	Stage 3
	Short Survey
	Participants get an email to ask them to complete a short survey online
	To collect longitudinal data
	Participants who have decided to take part in the study
	Month 4

	Stage 4
	Final Survey
	Participants get an email to ask them to complete the final survey online
	To collect the final data
	Participants who have decided to take part in the study
	Month 8

	
	Final interviews
	In person, telephone or MS Teams interviews
	To explore if their experiences have changed over time
	Participants who were interviewed at baseline
	Month 8

	Stage 5
	Data analysis
	Quantitative analysis of survey data, qualitative analysis of interview data
	To explore changes over time
	The researcher
	Months 8-16




	3.3
	Study Matrix
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	4.
	Study Population

	4.1
	Number of participants

Survey:
For the survey we aim for a minimum of 56 participants.

Interviews: 
We are aiming for a purposive variation sample of 20-25 participants in order to get variation in condition and responses.

	4.2
	Inclusion Criteria

· On NHSG waiting list for elective surgery (any type)
· Over 18 years of age
· Volunteers consenting to taking part in the study
· Able to speak, read and understand spoken and written English

	4.3
	Exclusion Criteria

· Not on NHSG elective surgery waiting list
· Unable to give fully informed consent

	5.
	Participant Selection and Enrolment

	5.1
	Identifying participants

Survey:
NHS Grampian will send out a letter to participants currently awaiting elective surgery who have previously agreed to be contacted about the study. The letter will contain a link and QR code allowing participants to access the survey via REDCap REDCap is an online software for data capture and management (https://www.abdn.ac.uk/it/service-portfolio/sc-comm-data-cap.php). 
Participants will be asked to provide their email address in order to receive follow up surveys and link their responses together. To login to surveys, they will also have to create a password and note it down.
Before analysing data, responses will be anonymised.

Interview:
Interview candidates will be identified through expression of interest as part of the survey.

	5.2
	Consenting participants

Survey Consent:
Online consent will be collected when participants agree to take part in and sign up for the survey. The participant information sheet (PIS) will be online (and available to download if the participant wants a copy). Participants will have to tick a box to agree to taking part in the study.

Interview Consent:
As part of the survey, participants can agree to be contacted for interviews. In this case, a participant information sheet detailing the interview procedure will be sent out to the participant. The sheet will ask participants to contact us via email if they are still interested in taking part, and to state the best method to get in touch (email or telephone). When we first contact the participant, they can ask questions about the procedure and decide on a time and date that suits them best for the interview. They can also choose their preferred interview method: in person, online (Microsoft Teams) or via telephone. 

If an in-person interview is selected, written consent will be taken and recorded on a consent form.  
 
If a telephone or an online interview is selected, consent for the interview will be taken verbally when the interview takes place. The researcher will read out each point on the consent form and ask the participant whether they agree or not. If they agree the researcher will initial the box on behalf of the participant. Once complete, the researcher will sign the consent form and a copy of this will be sent to the participant for their information. The consent process will be recorded separately from the rest of the interview. 

If participants withdraw during the study or lose capacity to continue taking part, collected data will be kept and analysed and no further data will be collected.

	5.3
	Screening for Eligibility

Eligibility has been discussed with representatives from NHS Grampian. NHS Grampian (Matthew Toms, Head of Performance Governance) will be in charge of contacting eligible participants.

	5.4
	Withdrawal Procedures

Participants are able to withdraw from the study at any point and without giving reason. Withdrawing or deciding not to take part in the study will have no effect on the standard of care people receive.
Previous data collected with consent would be retained and used in the study.

	6.
	Study and Safety Assessments

PPI feedback has suggested that some people may feel distressed by thinking about their situation when filling out the survey. Therefore, we will provide information about mental health resources accessible to participants:
https://www.nhsgrampian.org/your-health/healthy-living/mental-health/useful-websites/?p_service=Content.show&p_applic=CCC&pContentID=642

During interviews, if participants seem tired or distressed, interviewers will ask if participants need a break or pause the interview. Participants will also be pointed to the same resources as above: https://www.nhsgrampian.org/your-health/healthy-living/mental-health/useful-websites/?p_service=Content.show&p_applic=CCC&pContentID=642

When interviewing participants at their home, the researcher will have a lone work policy in place. This means that someone will always know where the researcher is, how long they will be away for, and the researcher will carry a mobile phone with them.

	7.
	Data Collection and Management

	7.1
	Data Collection

Survey:
Data will be collected via surveys online. The online platform used will be REDCap. REDCap allows respondents to take breaks and close to survey at any time, upon which respondents will receive an email reminder to continue the survey.

Responses will be stored on a secured shared drive on the University of Aberdeen servers.

Interviews: 
Interviews may happen in person (Covid-19 restrictions permitting), via telephone or via MS Teams. Consent for interviews will be taken and recorded at the time of the interview. Interviews will be held either in person, via Microsoft Teams or telephone and audio recorded. For in-person interviews, a digital recorder will be used. For Microsoft Teams and telephone interviews, the recordings will be made by using a handheld digital recorder, as well. 
Electronic versions of interview notes and a research diary will be kept to record. 

All participants will be given a unique ID number that will be used to identify them. An Excel file with participant name, email address, date of interview conducted and file name will be password protected and kept separately on a University of Aberdeen server that only the research team has access to. This file only includes interview participants. 

The interviews will be semi-structured using a topic guide. Prompts will vary according to participant, as the intention is to let the participant speak on their own terms. Survey answers and previously (during the interview) mentioned subjects can evolve the prompts. Interviews should run around 30 - 45 mins.

Transcription of interviews will be done by the PhD student by using the dictation function of MS Word and removing identifiable data before saving it on a secure, password protected UoA shared drive, or using a UoA approved transcription service (NJC secretarial). 

	7.2
	Data Management System

Medical records or data of participants will not be accessed.

Surveys:
Surveys will be conducted using the online software REDCap. Data collected by surveys hosted there are stored on a secure server owned and operated by the University of Aberdeen. Downloaded data will be anonymised and stored on a secure University of Aberdeen server. Any files with identifiable data will be stored separately from research data on a secure University of Aberdeen server and additionally password protected. Files with anonymised data will be stored on secure University of Aberdeen servers. Data files will only be accessed using a secure University of Aberdeen computer.

Interviews:
Recordings of interviews will be stored on a secure University of Aberdeen server. Each file will be password protected and only be accessible from a University of Aberdeen computer by the PhD student or their supervisors.
Identifiable materials will be stored separately to transcripts on a spreadsheet/log used for linking to anonymised data and will be password protected. The spreadsheet/log will be anonymised and only accessible by the PhD student and their supervisors.
Direct quotes may be used in publication of research findings, but not attributed to named individuals and any identifiable information will be removed
NVivo software will be used to manage qualitative data for analysis.

[bookmark: _Hlk118828748]Data will be stored for 6 years after the end of study.

	8.
	Statistics and Data Analysis

	8.1
	Sample Size Calculation

Survey:
The study with 56 participants has 90% power at 5% significance level to detect a standardised effect size of 0.5 standard deviation change in quality of life from baseline response to 8 months response using a paired sample t-test. This assumed a loss to follow-up of 25% at 8 months and a finite population of 600 eligible people on the current waiting list.

Interviews: 
We are aiming for a purposive variation sample of 20-25 participants in order to get variation in condition and responses.

	8.2
	Proposed Analysis

Quantitative Analysis for Survey responses:
For the quantitative analysis, there are a multitude of variables to consider. We aim to analyse data by using multiple regression, and continuous logistic regression if variables are binary. These will be adjusted for demographic factors.
Data will be analysed using the latest version of SPSS available on university computers.

Qualitative Analysis for Interview responses:
For the qualitative analysis of interviews, it was decided to conduct a thematic analysis (Braun & Clark, 2006) to find emerging themes within the data sets. By using an inductive approach, we aim to find emerging themes without making use of pre-established ideas. To support this approach, the software NVivo will be used.

	8.3
	Transfer of Data

Should the need arise to transfer data between research, the University File Transfer Service “ZendTo” will be used.

	9.
	Trial/Study Management and Oversight Arrangements

	9.1
	Trial/Study Management Group

The trial/study will be co-ordinated by a Study Management Group, consisting of Professor Craig Ramsay (UoA), Professor Louise Locock (UoA), PhD student Elisabeth Kirchner-Wilson (UoA) and Matthew Toms (NHS Grampian).

	9.2
	Trial/Study Management

The PhD student will oversee the study and be accountable to her supervisors and an advisory group with staff from NHS Grampian. 
A study-specific Delegation Log will be prepared, detailing the responsibilities of those involved in the study.

	10
	Inspection of Records

The CI shall permit study related monitoring, audits, and REC review. The CI agrees to allow the Sponsor or, representatives of the Sponsor, direct access to all study records and source documentation.

	11
	Good Research Practice

	11.1
	Ethical Conduct of the Study

The study will be conducted in accordance with the principles of good research practice (GRP). The PhD student has completed training for GRP by the NHS Grampian and for research integrity by the University of Aberdeen.

In addition to Sponsorship approval, a favourable ethical opinion will be obtained from the appropriate REC and appropriate NHS R&D approval will be obtained prior to commencement of the study.



	11.2
	Confidentiality 

All forms, reports, documents, audio files, survey responses and other records will be identified in a manner designed to maintain participant confidentiality. All records will be kept in a secure storage area with limited access to study staff only. Clinical information will not be released without the written permission of the participant, except as necessary for monitoring and auditing by the Sponsor or its designee. The CI and study staff involved with this study will not disclose or use for any purpose other than performance of the study, any data, record, or other unpublished, confidential information disclosed to those individuals for the purpose of the study. Prior written agreement from the Sponsor or its designee will be obtained for the disclosure of any said confidential information to other parties.

	11.3
	Data Protection

The CI and study staff involved with this project will comply with the requirements of the UK’s data protection laws. The HRA recommended wording to fulfil transparency requirements under the GDPR for health and care research has been included in the PIS. 
The CI and study staff will also adhere, if appropriate, to the current version of the NHS Scotland Code of Practice on Protecting Patient Confidentiality.  Access to collated participant data will be restricted to the CI and appropriate study staff.
Computers used to collate the data will have limited access measures via user names and passwords.
Published results will not contain any personal data that could allow identification of individual participants.

	11.4
	Insurance and Indemnity

The University of Aberdeen is sponsoring the study.

Insurance:
The University of Aberdeen will obtain and hold a policy of Public Liability Insurance for legal liabilities arising from the study.

Indemnity: The Sponsor does not provide study participants with indemnity in relation to participation in the Study but has insurance for legal liability as described above.

	12
	Study Conduct Responsibilities

	12.1
	Protocol Amendments, Deviations and Breaches

The CI will seek approval for any amendments to the Protocol or other study documents from the Sponsor (in the first instance), REC and NHS R&D Office(s). Amendments to the protocol or other study documents will not be implemented without these approvals. 
In the event that a CI needs to deviate from the protocol, the nature of and reasons for the deviation will be recorded in the CRF, documented and submitted to the Sponsor. If this necessitates a subsequent protocol amendment, this will be submitted to the Sponsor for approval and then to the appropriate REC and lead NHS R&D Office for review and approval. 
In the event that a serious breach of GRP is suspected, this will be reported to the Sponsor immediately using the form “Breach Report Form”. 

	12.2
	Study Record Retention

Archiving of study documents will follow the University of Aberdeen’s standard operating procedure available here: http://www.abdn.ac.uk/clinicalresearchgovernance/sops.
Data will be archived in the Health Sciences Building archive at the University of Aberdeen.

	12.3
	End of Study

The end of study is defined as the end of data analysis. The Sponsor and/or the Supervisors have the right at any time to terminate the study for clinical or administrative reasons. 
The end of the study will be reported to the Sponsor and REC within 90 days, or 15 days if the study is terminated prematurely. 
A summary report of the study will be provided to the Sponsor and REC within 1 year of the end of the study.

	13
	Reporting, Publication and Notification of Results

	13.1
	Authorship Policy

Ownership of the data arising from this study resides with the study team and their respective employers. On completion of the study, the study data will be analyzed and tabulated, and a clinical study report will be prepared. 

	13.2
	Publication

The findings will be used for publication, including a PhD thesis and presentation at scientific meetings. 
Summaries of results will also be made available to NHS Grampian collaborators.

	13.3
	Peer Review
Dr Rumana Newlands
Health Services Research Unit, 2nd Floor, Health Sciences Building, Aberdeen AB25 2ZD

	13.4
	Patient and Public Involvement

The survey and research plan was discussed with 5 members of the HSRU lay panel. This helped identify some issues, such as length of survey, answer choices and explanations as to why certain questions were asked. This group may also be contacted to discuss emerging themes within interviews later in the study.

	13.5
	Reporting to Participants

As part of consenting, participants can opt in to receive a summary of the study findings and a thank you for participating.
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Appendix 2: Covid-19 Risks 
When meeting participants face-to-face for interviews, we will abide by the Covid-19 safety guidelines applicable at the time. 
Additionally, we will ensure to stay 2 metres apart where possible and use PPE masks, which we will also provide participants with. 
If anyone is displaying any symptoms, meetings will be re-arranged or changed to telephone/online. 
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