Pilot and Feasibility Studies

Article in Press

Do lifestyle factors affect clinical outcomes
following total knee replacement? An integrated
qualitative study exploring the perceptions and
experiences of participants in the PRO Knee
feasibility cohort study

Received: 24 Feb 2025

Accepted: 23 Jan 2026

Published online: 07 February 2026

Gareth Stephens, Maria Moffatt, Triantafyllos Liloglou & Chris Littlewood

Cite this article as: Stephens, G.,
Moffatt, M., Liloglou, T. et al.

Do lifestyle factors affect clinical
outcomes following total knee
replacement? An integrated
qualitative study exploring the
perceptions and experiences of
participants in the PRO Knee
feasibility cohort study. Pilot
Feasibility Stud (2026).
https://doi.org/10.1186/54081
4-026-01777-y

We are providing an unedited version of this manuscript to give early access to its
findings. Before final publication, the manuscript will undergo further editing. Please
note there may be errors present which affect the content, and all legal disclaimers
apply.

If this paper is publishing under a Transparent Peer Review model then Peer
Review reports will publish with the final article.

©The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you

modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or parts

of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated

otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is

not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder.
To view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/



Do lifestyle factors affect clinical outcomes following total
knee replacement? An integrated qualitative study
exploring the perceptions and experiences of participants
in the PRO Knee feasibility cohort study.

Stephens, G*" %" Moffatt, M***; Liloglou, T?; Littlewood, C*.

The Royal Orthopaedic Hospital NHS Trust, Birmingham, B31 2AP. UK

2 Faculty of Health, Social Care and Medicine, Edge Hill University, St Helens Road,
Ormskirk L39 4QP, UK

3Faculty of Health and Life Science, University of Liverpool, Brownlow Hill, Liverpool,
L69 7TX

“*School of Health and Society, University of Salford, Mary Seacole Building,
Frederick Road Campus, Salford M6 6PU

*Corresponding author
Email: 25378864@edgehill.ac.uk

**Current affiliation
School of Medicine and Dentistry, University of Lancashire, Preston, UK



Abstract

Background

The development of pre-operative interventions to improve clinical outcomes following total
knee replacement surgery has been identified as a research priority. In the first step of a
programme of research, we conducted a feasibility cohort study, which investigated the
effect of modifiable lifestyle factors, including alcohol consumption, smoking, physical
inactivity and living with overweight, on clinical outcomes following total knee replacement
(PRO Knee). Alongside PRO Knee, we conducted an integrated qualitative study to
understand the acceptability of the methods used in the PRO Knee study and to explore the
experiences of patients waiting for total knee replacement surgery, along with their beliefs

and experiences regarding lifestyle interventions.
Methods

Adult patients awaiting total knee replacement surgery, who had consented to participate in
the PRO Knee study were eligible to participate. Semi structured interviews were conducted
with all patients who provided informed consent for the qualitative study. Interviews were
audio-recorded; transcribed in an intelligent verbatim format and data were analysed using

the Framework Method.

Results

Ten participants (9 female, 1 male) were recruited (average age 70, range 56-88) and all
interviews were conducted over the telephone. The recruitment and data collection
processes of the PRO Knee study were acceptable to participants. Five further themes
relating to the lived experience of waiting for and undergoing total knee replacement surgery
were identified: 1) Osteoarthritis of the knee and co-morbidity; 2) The decision to have
surgery; 3) Waiting for total knee replacement; 4) Lifestyle conversations and interventions;

5) Recovery from total knee replacement.



The burden of living with osteoarthritis of the knee was significant and participants had often
experienced multiple unsuccessful interventions. Participants could recall lifestyle
conversations, which they were open to, but were not offered support. Most participants
were positive about participating in lifestyle interventions prior to surgery. The participants

who had poor outcomes were left with intrusive pain, and feelings of regret.
Conclusion

The recruitment and data collection processes for the PRO-Knee feasibility cohort study

were acceptable to participants and further study in this area is how warranted.
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Key Messages Regarding Feasibility

1) Patient participants valued the opportunity to have lifestyle conversations prior to
their total knee replacement surgery, although some noted that structured lifestyle

advice was not always offered.

2) Recruitment and data-collection processes within the PRO-Knee study were

acceptable to participants.

3) This PRO-Knee study suggests that a larger, substantive, cohort study is feasible.



1.0 Background

Around 110,000 total knee replacement surgeries are undertaken each year within the UK,
aiming to relieve the pain caused by osteoarthritis [1]. Whilst many patients are satisfied after
total knee replacement surgery, up to 20% of patients are dissatisfied with their outcome
after one year [2,3]. People who undergo total knee replacement are often in poor health and
report a number of lifestyle factors including smoking tobacco, drinking alcohol, physical
inactivity and living with overweight that might contribute to suboptimal clinical outcomes
[4,5]. NICE (2020) recommend that the development of pre-operative interventions to identify
and address relevant lifestyle factors with the aim of improving clinical outcomes and
reducing dissatisfaction following knee replacement surgery is a research priority [6].
However, before effective pre-operative interventions can be developed, it is first necessary
to understand which, if any, of these lifestyle factors affect clinical outcomes following total

knee replacement surgery.

In the first step of a programme of research, we conducted a cohort study (PRO Knee) to
evaluate the future feasibility of a larger, substantive multi-centre cohort study evaluating the
effect of lifestyle factors on clinical outcomes following total knee replacement surgery [7].
Alongside PRO Knee, we conducted an integrated qualitative study, reported here, as a
process evaluation of the research methods used. Furthermore, the study explored the
experiences of patients who had waited for and undergone total knee replacement surgery

alongside their beliefs and experiences regarding lifestyle interventions.
The objectives for this integrated qualitative study were:

1. To explore barriers and facilitators to recruitment and data collection within the

feasibility cohort study.

2. To understand the experiences of people who have undergone total knee
replacement, regarding the wait for surgery and the support / interventions offered to

them.



3. To understand the experiences and perceptions of people waiting for total knee

replacement regarding the influence of lifestyle factors on their outcomes.

2.0 Methods

A qualitative study was undertaken using semi-structured individual interviews. This study is
reported in accordance with the consolidated criteria for reporting qualitative research
(COREQ) checklist [8]. The study sponsor was the Royal Orthopaedic Hospital NHS Trust
(ROH230RTHO01). A favourable ethical opinion was granted by the North of Scotland
Research Ethics Committee on 13" December 2022 (22/NS/0155). Recruitment and data
collection to the feasibility cohort study took place between January 2023 and January 2024

and recruitment to this qualitative study took place between those dates.

During recruitment to the PRO Knee feasibility cohort study, participants could consent to
further contact to discuss participation in this qualitative study. When consent to contact
was gained, patient participants were sent the patient information sheet in the post three
months after their total knee replacement surgery. This was followed up with a telephone call
by GS to discuss patrticipation. If they were happy to participate, informed consent was
recorded over the telephone and a subsequent time was scheduled for either telephone or

face-to-face interview, depending on preference.

We anticipated that recruitment of 10 patient participants (25% of the sample of the PRO
Knee feasibility cohort study) would provide sufficient information power to enable us to meet
the objectives of this integrated qualitative study. Although data saturation is often used to
justify sample size in inductive qualitative studies, it is conceptually distinct from information
power. Information power focuses on whether the sample provides sufficient, relevant
information to address a defined research aim, considering sample specificity, quality of
dialogue and the analytic approach, rather than the point at which no new themes emerge
[9]. Recruitment of consecutive participants continued until the target was met, at which point

the research team felt the data was sufficient to meet the objectives. All participants (n=10)



chose telephone interview, which were conducted by GS, who was unknown to patient
participants (Fig 1). GS is a male academic physiotherapist, with experience of conducting
semi-structured qualitative interviews.GS has extensive clinical experience assessing and
treating individuals undergoing total knee replacement surgery. This professional
background provided familiarity with surgical pathways, postoperative recovery trajectories,
and the challenges faced by patients who experience poorer outcomes. The study was
conducted at GS’s place of employment and formed part of his doctoral research, which may
have influenced how participants perceived him and their willingness to share their
experiences. GS was motivated by a desire to better understand the perspectives of
individuals who experience poor outcomes from total knee replacement surgery to inform his
future research, which aims to improve outcomes from clinical care. He entered the study
with an expectation that participants might describe variation in support needs and
postoperative challenges, and remained mindful of how his role, experiences, assumptions,
and prior knowledge could shape the interviews and interpretation of data. To mitigate
potential influence, GS engaged in regular reflexive discussions with the supervisory team

throughout data collection and analysis.



Fig 1. The flow of participants through the study
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The in-depth semi-structured interviews were based on a topic guide (additional file 1)

developed by the research team and informed by other qualitative process evaluations [10].
The topic guides covered: 1) the processes of recruitment; 2) data collection (questionnaires
conducted in person, via telephone or post); 3) the perceptions of participants regarding the

impact of lifestyle factors on outcomes from TKR; 4) the pre-operative support participants



had been offered with lifestyle factors and their perceptions of them. The topics were
covered flexibly to enable exploration of any new and unanticipated issues. The interviews

were audio recorded and transcribed in an intelligent verbatim format.

Data were analysed using the Framework Method [11]. The Framework Method is a
systematic approach to undertaking qualitative research when the objectives of a study are
specified prior to analysis, and hence aligns well with process evaluations [12,13]. The
Framework Method outlines seven stages of data analysis (Table 1) and can be applied to
deductive analysis, where data is solely applied to pre-determined themes, whilst allowing

for inductive analysis or a combination of both [11].

Transcript returns or member checking were not undertaken as part of the analysis. This
reflected both the need to minimise participant burden within a feasibility study and the
recognised limitations of member checking, including the potential for participants to

reinterpret or feel obliged to confirm earlier accounts [14].



Table 1. How the Framework method was used to analyse the data

Stage of
Analysis

Description

1. Transcription

Interviews were transcribed by GS and checked against the audio files for
accuracy.

2. Familiarisation

All audio files were re-listened to and transcripts read, and quality

with the checked by GS. MM quality checked four transcripts against the audio
interview files. All transcripts were read by GS and MM who made contextual and
reflexive notes which were discussed with the research team.
3. Coding Each transcript was read line by line and codes applied to passages that

were felt to be relevant by GS and MM. Passages were initially coded
using six pre-agreed codes directly related to the areas of focus explored
within the topic guide. This process was supplemented by ‘open coding’
where passages that were felt to be interesting or relevant but do not fit
within the pre-existing framework were coded as ‘other’. This ‘open
coding’ was used to ensure that important aspects of the data were not
missed and to evaluate whether the pre-existing framework needed to be
altered.

working
analytical
framework

4. Developing the

Once 2-3 transcripts had been fully coded both GS and MM; both met to
reflexively discuss the coding and determine whether any new codes
needed to be added to the pre-existing framework relevant to the study
objectives. Four further codes, including ‘overall experience of
participation’, ‘experience of previous treatments’, ‘co-existing conditions’
and ‘post-operative recovery’ were added to the initial codes.

5. Applying the
analytical
framework

The transcripts were then indexed using the 6 pre-existing and 4 newly
generated codes using Microsoft Word by both GS and MM.

into the
framework
matrix

6. Charting data

The coded data were entered into a coding matrix which included
references to the initial quotations so that the sentiments of participants
were not lost. GS and MM assessed whether sufficient knowledge had
been generated to meet the objectives of the study considering the
principles of information power. The narrow study aim (process
evaluation), the specificity of the participant group (participants in a
feasibility study (n=40), richness of interview dialogue, and strong
consistency across cases (participants were satisfied with the
acceptability of participation within the PRO-Knee cohort study), led the
authors to assess that sufficient information power had been obtained
following 10 interviews.

7. Interpreting
the data

The coded data were then interpreted by GS and MM and discussed with
the author group, to explore relationships between the codes and
understand the phenomena that emerged from the data in relation to the
study objectives. From this, six final themes emerged (Fig 2).




3.0 Results

Thirty-eight (38/40) participants in the feasibility cohort study consented to be contacted
about the qualitative study and were sent the study information in the post. Contact was
attempted with all 38 participants via telephone. Six declined to take part as they did not
have the time, 11 participants were not contactable over three phone calls, and a further 11
participants did not answer an initial phone call and were not followed up as the research
team assessed that sufficient data had been collected to meet the study objectives following
10 participant interviews. Participants (9 female, 1 male) had an average age of 70 years
(range 56-88) and 90% (9/10) were retired. Characteristics of participants are presented in
Table 2. All participants opted for telephone interview which lasted a mean duration of 31

minutes (range 19-48 minutes).

Table 2. Characteristics of the participants

Participant ID | Gender | Age | Employment status Lifestyle factors

PRO-001 Female | 74 Retired Smoker, BMI>25

PRO-003 Female |79 | Retired BMI>25

PRO-006 Female |56 | Employed BMI>25

PRO-008 Female |79 | Retired BMI>25

PRO-025 Female | 88 | Retired BMI>25, alcohol, physical inactivity

PRO-028 Female | 65 | Retired BMI>25, physical inactivity

PRO-030 Male 56 | Long-term sick / BMI>25, physical inactivity
disabled

PRO-034 Female | 74 | Retired Physical inactivity

PRO-035 Female | 70 | Retired BMI>25, physical inactivity

PRO-040 Female |62 | Retired BMI>25, physical inactivity

In addition to one theme relating to acceptability of the research methods employed, a
further five themes were developed that focused on the lived experience of osteoarthritis of

the knee, lifestyle support offered leading to surgery, and post-operative recovery (Fig 2)




Fig 2. Themes that developed from the data analysis
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Theme 1. Acceptability of recruitment and data collection in the PRO-Knee

study.

Sub-theme 1. Acceptability of approach and informed consent

The recruitment processes used in the feasibility cohort study were acceptable to all
participants. When asked about whether there are any changes participants would make to
the recruitment process, including approach and consent, no participants had any

suggestions.

‘No I don't think there was anything | would need to change personally’ [PR0O-006]

‘Yes, it's the first one I've ever done mind you but even so, you know, I'm quite happy about

it (the recruitment processes) [PRO-025].

However, more than 6-months on, no participants could accurately recall the details of how
they were approached to participate or the objectives of the study. Instead, the majority were

motivated to participate by altruistic reasons.

I think I've always been sort of, I've always felt you really need to do research because if you
don't do the research, you don't know if it's going to make a difference, whether there's

things that could be improved, so | do think it's a good thing to be involved in. [PRO-028]

Yeah, | felt like, | felt like I'm coming to the end, you know, sort of, I'm, I'm you know sort of in
the time when people do get osteoarthritis and things but | think whatever you can learn and
however you can improve the experience of a knee replacement, pioneering surgery is so

important, you know, and changing things is important [PRO-030]



Sub-theme 2. Acceptability of data collection processes.

The burden created by the data collection questionnaires, and the means of returning them

(post and telephone) were acceptable to all participants.

‘Em, No I didn’t think it was a particularly lengthy questionnaire, erm you know, it didn’t take

up masses of time so no, there is nothing | would change on there’ [PRO-006]

Whilst the content of the questionnaires was acceptable to most participants (7/10), some
felt that the questions asked were repetitive or difficult to answer, as they asked participants

to categorise complex experiences without allowing for context.

‘I find it’s difficult when it is 1-10 out of this, that and the other because | never know how to

answer it.’ [PRO-001]

‘I don't like the questionnaire... I don’t know, | think it was, | don’t know, | think it was cos |
don't particularly, | personally don’t particularly like questionnaires, you know when you say |

agree or | don't agree, or I'm satisfied...” [PRO-030]

Theme 2: Osteoarthritis of the knee and co-morbidity
Sub-theme 1. The experience of living with osteoarthritis of the knee

The experience of living with osteoarthritis of the knee was discussed with all participants. All
participants (10/10) described how their symptoms negatively affected their quality of life,
including their ability to walk. Some participants discussed the negative effects living with
osteoarthritis of the knee had on their participation in work, hobbies or social activities (6/10)

and their mental health (3/10).



‘But I'd get back, we’d be out, perhaps an hour, very very slow and I'd get back and I'd be
nearly in tears...Some days, when I'd first get up, it was really really. | just wanted to cut it

off...JPRO-001]

1t just gradually got worse over time to the point where just to put the foot to the floor, err

painful and obviously with my job which was a standing up job didn’t really help’. [PRO-006]

Participants commonly reported their symptoms started gradually (8/10) and had been there

for more than 12-months prior to surgery (7/10).

‘It’s been since 2009 when | noticed the problems and it has just been a gradual,

progressively getting worse from there’[PRO-006].

‘...and then I got pain in-my knee and the back of my knee, and | couldn’t walk. Er, they had

to get a taxi to get me back to the hotel. | suffered that for a couple of years’ [PRO-008]

Sub-theme 2. The experience of living with co-existing long-term health conditions

Most participants (7/10) discussed another long-term health condition that they were
managing alongside osteoarthritis of the knee which negatively affected their quality of life.
These co-existing conditions were commonly other musculoskeletal pain conditions (6/10),

including previous joint replacement.



‘I have had my hip 15 years, so | have got it [osteoarthritis] in my hands, | have lumbar
spondylosis, | have got it in my neck, so I've always got some sort of pain somewhere’

[PRO-001].

‘I'd already had a knee replacement 3 years earlier, so | knew, knew what was coming’

[PRO-034].

Some participants (3/10) also discussed the impact of co-existing non-musculoskeletal

conditions, which they felt affected their symptoms or recovery.

“.but I also have neuropathy and that was in my feet, peripheral neuropathy and that was
getting worse, erm and that makes a humbness in your feet and it interferes with your

balance so | was finding it quite difficult to walk’. [PRO-003]

| developed cancer so (GS: Oh, I'm sorry to hear that) so that knocked it back a little bit, but

I've got that to go through now... [PRO-040]

Theme 3. The decision to have surgery

Sub-theme 1. Poor outcomes from non-surgical treatment and lack of alternative

treatments

Participants often recalled receiving treatments such as cortico-steroid injection (9/10) and
physiotherapy (6/10) prior to surgery. The ineffectiveness of these treatments left participants

with a feeling they had no alternative options than total knee replacement surgery.

‘..,and then | was having | think | had injections in my knees about 4 times a year for about,
oh | don't know, probably about 5 years, if not longer than that (GS: Ok)... because at the

end of the day, the injections are not gonna, | mean they weren't that good anyway. You're



talking about I'd have one and a couple of weeks after, you know, | was in pain again’[PRO-

028]

‘I had some physio, err and used topical things and generalised pain killers. Erm, but it got
worse and worse, and | had erm cortisone injections in both knees which didn’t help at all,

and | was eventually referred to [Hospital Name] to see a consultant’[PRO-035]

Sub-theme 2. Readiness to have surgery

Some participants (4/10) described reaching a point where they were no longer willing or
able to tolerate the ongoing pain and, therefore, felt ready to undergo total knee
replacement. Conversely, three participants described feeling considerable uncertainty about

whether TKR was the right treatment option for them."

1 just wanted to get it done and done with so that | would be out of pain... | was just relieved,

relieved that it was going ahead and that I'd got in to have it done’. [PRO-008]

‘I didn’t particularly want an operation, | was trying to put off, you know I didn’t want invasive
straight away, | do think there’s other ways, other avenues that you can go down and sort of,
even now, even though | have had a second one part of me wishes | could have keptgoing a

bit longer without having it’ [PRO-030]

Sub-theme 3. The influence of the surgeon.



Most participants (8/10) discussed the importance of the surgeon’s opinion in influencing
their decision to undergo total knee replacement surgery. For those who were undecided

about whether to proceed with surgery, the surgeon’s opinion was particularly influential.

I kept going back for different err appointments and in the end, he just said look, you know,
you can carry on having injections he said but it's not gonna do any good because the
damage is done now, you can't, it's not repairable so you really need to think about having a

knee replacement’ [PRO-028]

1 could have kept going a bit longer without having it, you know but erm | couldnt really
SO...erm so erm yeah it got to a point where, my pain, the, the knee was going...so it was
[Surgeon name] who actually said “No | think it needs to be done” so | was lucky | had that

support’ [PRO-030]

Theme 4. Waiting for total knee replacement surgery

All participants (10/10) discussed the waiting times for surgery. Many had waited during the
COVID-19 pandemic, which meant the length of time between referral and surgery was more

than three years for some participants.

‘Oh, I would say a year, a year, 2 or 3, 2 years | should think at least’[PRO-025]

‘...it was about 2 ¥z years till | saw a consultant and then it was another 12 months before |

got the operation’. [PRO-008]



One participant found the uncertainty of waiting for surgery had a detrimental effect on their

mental health.

1t is just depressing really; you know it gets you down thinking that you have got to carry on

like that everyday’. [PRO-006].

Theme 5. Lifestyle conversations and interventions

Sub-theme 1. Lifestyle conversations

The majority of participants (8/10) could recall having conversations about their lifestyle prior
to surgery with different healthcare clinicians. However, these were often vague accounts
and none of the participants were offered any support beyond advice and written

information.

T wasn't given a lot erm it was almost in passing rather than specific erm | did get the advice
from [surgeon name] in to keep exercising, | did get that reiterated with the nurse in the
clinic. The nurse in the clinic was excellent, she was saying keep go, keep, erm have a good

diet and err keep exercising, keep mobile’[PRO-030]

‘Err yes, | was given err when | saw the consultant he gave me a booklet (G: Hmm) err
which was very informative and he emphasised the fact that it would be very good to do
the exercises regularly before surgery err which | did do and err to help with err recovery

afterwards’, [PRO-035]

Participants (8/10) reported being open to having lifestyle conversations and reflected that
they understood being healthier prior to surgery could positively affect their outcomes from

total knee replacement.



Oh, yeah definitely [had been open to conversations about lifestyle]. | mean | know
obviously weight doesn’t help; weight is a big problem when you're you know obviously with

your knees cos that's where you carry a lot of your weight [PRO-035]

One participant felt that lifestyle conversations should be handled sensitively as, sometimes
the social element of smoking tobacco and drinking alcohol can be important to an

individual’s wellbeing.

‘Erm, I think I'd be in two minds. Sometimes | think well you know if somebody said dont
have any alcohol at all or something you think well actually | quite enjoy a social drink with
other people, | dont wanna be more different than | need to be, you know, | think if it can be
done without it preaching, you know, not being told don't do this but in a more positive

way...”[PRO-030]

In contrast, another participant felt that healthcare practitioners were not direct enough when

having lifestyle conversations, as they fear causing offense.

| think people pussy-foot around things too much. If youre looking at somebody that’s vastly
overweight and they’re saying theyve got bad feet, the evidence is there, the feet are
supporting the vast weight and you know, so why people cant say that | dont know, we're all

too timid | reckon [PRO-003].

Sub-theme 2. Lifestyle interventions

All participants reported that they would be happy to be offered lifestyle interventions prior to

surgery. The majority (8/10) reported they would have been keen to participate as they felt



interventions that could help them lose weight, or become more active, had the potential to

improve their clinical outcomes following surgery.

‘Yes, certainly. Certainly, about weight, | thought they would. | mean I'm... I'm fairly heavy |
think for my size and I, all my life I've been on a diet you know what | mean? (G: Yeah) ...I'd

have been very open to it [lifestyle interventions]’. [PRO-025]

P: ‘Oh, definitely, definitely [participation in a lifestyle intervention], | just wanted to get

mobile again’[PRO-034].

Whilst all participants would find the offer of lifestyle interventions acceptable and could see

potential benefits for others, two participants did not necessarily think it would benefit them.

Ahh, | don't think it would have made any difference because if | had to stop [smoking], | can

stop [PRO-001]

| think whatever was offered to me | would have taken them up on it because anything that
would have helped me...I would have done but don’t know that | would have felt that it would

really have helped me to be fair. [PRO-006]

Theme 6. Recovery following total knee replacement

Some participants (4/10) reported significant improvements in their knee pain and mobility at

6-months post-surgery.



‘I can bend on both of my knees, | can garden on my knees. I've got a cushion, a pad and

I've got a kneeling stool’[PRO-001]

However, for the participants who were unhappy with their outcomes (3/10), their ongoing
pain was often intrusive and accompanied by feelings of regret about their decision to have

surgery.

‘Right, at the moment my situation is very up and down. | can get a good day when | feel OK
and | do as much as | can and then | get other days when | can'’t at all...But in terms of the

operation, | should never have had it done’[PRO-003].

‘Oh, it's terrible some days (GS: Yeah), absolutely awful...you know, what... | mean to be
honest I've been in two minds ever since I've had it done as whether | should have had it
bloody done or not! (GS: Oh really), yeah because | mean I'm in so much pain from it
sometimes | just think "Oh my God!" don't know whether the pain's any worse now than it

was before’. [PRO-025]

4.0 Discussion

Our findings suggest the recruitment and data collection processes in the PRO-Knee
feasibility cohort study were acceptable to participants. Most participants were satisfied with
the approach and consent processes, however, recall of the study objectives six-months
after enrolment was poor. The data collection processes, including the burden of completion
and return of study questionnaires were acceptable to participants. This study highlights that
most participants would welcome conversations about their lifestyles and the offer of
interventions to support them to adopt healthy lifestyles as part of their preparation for

surgery. Furthermore, the findings of this study add context to previous research exploring



the importance of shared decision making, and the lived experience of those with

osteoarthritis of the knee and those who have poor outcomes from total knee replacement.

All participants reported that the approach and consent processes in the PRO-Knee study
were acceptable to them, whilst also finding the objectives of the study difficult to recall. This
has been reported in other similar qualitative studies assessing feasibility [15]. In this study,
research participants were often motivated to participate for altruistic reasons, rather than

the objectives of the study.

A minority of participants found the questionnaires difficult to answer, as they asked them to
categorise complex experiences. Research burden and relevance of patient reported
outcomes need to be considered as part of research studies as some negative user
experience is common [16]. In future iterations of PRO-Knee cohort study, additional support
options such as brief explanatory guidance, examples illustrating scale anchors, and the
option for assisted completion (e.g., telephone or in-person completion with a researcher)
should be considered. These adjustments may help reduce respondent burden, improve
inclusivity and improve data quality. The questionnaires used in this feasibility cohort study

appear to be acceptable to the majority of participants.

The study identified some important findings regarding the perceptions and experiences of
patients waiting for total knee replacement. The study highlighted the experience of living
with osteoarthritis of the knee and the negative effect it has on multiple aspects of quality of
life. Alongside this, participants were commonly managing other long-term health conditions
which effected their mobility and recovery from surgery. This is in keeping with contemporary
research findings, that people waiting for total knee replacement often have multiple
comorbidities and poor quality of life that worsens with long periods of waiting for treatment
[4,17,18]. In this study, patients generally found their experiences of waiting for surgery
acceptable. This tends to contrast with previous qualitative research of patients on long

waiting lists for elective care due to the COVID-19 pandemic [19].



For participants in this study, the decision to have surgery was influenced by the experience
of unsuccessful previous treatments and the opinions of their surgeon. The opinion of the
surgeon is very influential for most patients making the decision to have surgery [20]. Clinical
guidelines for total knee replacement report that the decision to undergo total knee
replacement, should be made with an individual as part of a shared decision-making
conversation designed to empower patients to make informed decisions [6]. These
conversations aim to make sure that patients are fully educated on the risks and benefits of
surgery as well as alternative treatments, including doing nothing [21]. They are essential as
it is recognised that surgeons can under-report risks of surgery, make decisions based on
patho-anatomical factors, and fail to provide patients with adequate levels of information
[20,22]. The findings in this study support previous research that highlights how influential

the surgeon opinion is in the surgical decision-making process.

NICE (2020) do not recommend lifestyle interventions as part of standard care for patients
waiting for total knee replacement but report that multi-dimensional prehabilitation
programmes could improve outcomes and recommend research in this field as a research
priority [6]. Participants were very open to having conversations about their lifestyles with
healthcare clinicians as they intuitively felt that being healthier prior to surgery could help
their recovery. Participants in this study could commonly recall being recommended healthy
lifestyle choices whilst they waited for surgery, including weight loss and exercise. No
participants were offered any intervention to support them to make healthier lifestyle choices

which is in keeping with standard care in the UK NHS [23].

Whilst participants in this study were open to lifestyle conversations, there were a minority of
diverse opinions regarding how lifestyle conversations should be handled. One participant
expressed the desire for healthcare practitioners to handle lifestyle conversation sensitively.
This opinion has been reported in previous research which suggested that patients feel that
healthcare practitioners, such as physiotherapists, may not have the skills to conduct

sensitive conversations about issues such as weight loss [24]. Conversely, another



participant in this study felt that healthcare clinicians needed to be more direct in their
communication around lifestyle issues. A previous study by Holden et al, (2019) identified
that healthcare practitioners may be reluctant to have these conversations as they lack

confidence or feel it is not within the scope of their practice [25].

Training of healthcare professionals would need to be considered should any future lifestyle
interventions be developed. Changing the practice of healthcare practitioners may present a
barrier to delivering lifestyle interventions, as they do not feel equipped to have the

conversations successfully [26].

This study highlighted the diversity of experiences of those who had both positive and
negative outcomes following total knee replacement. For some, total knee replacement was
a highly successful operation, however, for those who were dissatisfied with their outcome,
there were feelings of despair and regret. The PRO-Knee feasibility cohort study reported
dissatisfaction rates of 23% at 6-months post-surgery, which is reflected in the number of
participants who were dissatisfied with their outcome in this qualitative study [7]. Data
suggests that up to 20% of patients who have a knee replacement are dissatisfied and
therefore more needs to be done to improve outcomes [2,3]. Support to enable patients
waiting for total knee replacement to make healthier lifestyle choices may improve outcomes
from surgery. To evaluate this, a substantive cohort study is required that investigates
whether lifestyle factors are associated with poor clinical outcomes from total knee

replacement.

The limitations of this study include:

1. All participants were recruited from one elective specialist orthopaedic NHS hospital,
situated in a major city, and therefore the experiences and beliefs of participants may
vary from those in different areas of the UK.

2. Only one male participant was interviewed in the study, despite 18% of the cohort of

the PRO Knee study being male. Despite this, participants across a range of ages,



employment backgrounds, lifestyle profiles (Table 2) and outcomes were recruited to
enable exploration of diverse experiences relevant to participation in the PRO-Knee
feasibility cohort study, lifestyle and recovery.

3. The views of all participants were sought as part of the recruitment process for the
interviews. The dropout rate from the PRO-Knee study was low at 6-months (15%),
but the views of non-responders were not captured as part of the interviews.

4. Feasibility has been robustly demonstrated at a single NHS site, suggesting strong
foundations for wider delivery, although some variability across additional sites

remains possible.

5. Conclusions

These findings suggest that the recruitment and data collection processes of the PRO-Knee
feasibility cohort study were acceptable to participants. The study highlighted the burden of
living with osteoarthritis for participants, often alongside long-term medical conditions. For
many, the decision to have surgery was influenced by the previous ineffective treatments
and the opinions of their surgeon. Participants were very open to having conversations about
their lifestyles pre-operatively and were positive about the potential of lifestyle interventions
to improve outcomes from total knee replacement. The data from this study also highlights
the intrusive pain and decision regret experienced by some patients following total knee
replacement surgery. Given that feasibility has been established, further research is now

warranted in this burdensome area.
Declarations
Ethics approval and consent to participate

A favourable ethical opinion of all study processes, including consent to participate was
granted by the North of Scotland Research Ethics Committee on 13" December 2022

(22/NS/0155).



Consent for publication

Not applicable

Availability of data and material

The datasets during and/or analysed during the current study available from the

corresponding author on reasonable request

Competing interests

The authors declare that they have no competing interests

Funding

The study was funded by the Chartered Society of Physiotherapy Charitable Trust.

Authors' contributions

GS collected the data via semi structured interviews. GS performed the data analysis,
including coding and generation of themes with support from MM. CL was primary
supervisor of GS and the whole project. TL provided supervision to GS and the project. All
authors reviewed and approved all documents and were major contributors in writing the

manuscript. All authors read and approved the final manuscript

Acknowledgements

Sarah Rich at the Royal Orthopaedic Hospital NHS Trust supported with identification and

tracking of participants throughout the study.



References

1.

National Joint Registry. National Joint Registry 20th annual report 2023. London:
National Joint Registry; 2023. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK559966/.M2!

Kahlenberg CA, Nwachukwu BU, McLawhorn AS, Cross MB, Cornell CN, Padgett DE.
Patient satisfaction after total knee replacement: a systematic review. HSS J.
2018;14(2):192-201. doi:10.1007/s11420-018-9614-8.

Hamilton DF, Lane JV, Gaston P, Patton JT, Macdonald D, Simpson AHRW, et al. What
determines patient satisfaction with surgery? A prospective cohort study of 4709
patients following total joint replacement. BMJ Open. 2013;3(4):e002525.
doi:10.1136/bmjopen-2012-002525."!

Clement ND, Wickramasinghe NR, Bayram JM, MacLullich AMJ, McQueen MM, Scott
NB, et al. Significant deterioration in quality of life and increased frailty in patients
waiting more than six months for total hip or knee arthroplasty. Bone Joint J. 2022;104-
B(11):1215-24. doi:10.1302/0301-620X.104B11.BJJ-2022-0470.R2.

NHS England. Consultant-led referral to treatment waiting times data 2023-24. London:
NHS England; 2024. Available from: https://www.england.nhs.uk/statistics/statistical-

work-areas/rtt-waiting-times/rtt-data-2023-24/.

National Institute for Health and Care Excellence. Joint replacement (primary): hip,
knee and shoulder. NICE guideline NG157. London: NICE; 2020.

Stephens G, Liloglu T, Moffatt M, Littlewood C. Do lifestyle factors affect patient-
reported clinical outcomes after total knee replacement surgery? A feasibility cohort
study (PRO-Knee). PLoS One. 2025;20(10):e0332953.
doi:10.1371/journal.pone.0332953. Preprint. Available from:
https://medrxiv.org/cgi/content/short/2025.02.12.25322146v1.

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research
(COREQ): a 32-item checklist for interviews and focus groups. Int J Qual Health Care.
2007;19(6):349-57. doi:10.1093/intghc/mzmO042.

Malterud K, Siersma VD, Guassora AD. Sample Size in Qualitative Interview Studies:
Guided by Information Power. Qual Health Res. 2016 Nov;26(13):1753-1760. doi:
10.1177/1049732315617444. Epub 2016 Jul 10. PMID: 26613970.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Cheng KKF, Metcalfe A. Qualitative methods and process evaluation in clinical trials
context: where to head to? Int J Qual Methods. 2018;17(1):1609406918774212.
doi:10.1177/1609406918774212.

Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method
for the analysis of qualitative data in multi-disciplinary health research. BMC Med Res
Methodol. 2013;13:117. doi:10.1186/1471-2288-13-117.

Ramanadhan S, Revette AC, Lee RM, Aveling EL. Pragmatic approaches to analyzing
gualitative data for implementation science: an introduction. Implement Sci Commun.
2021;2(1):70. doi:10.1186/s43058-021-00174-1.

Smith J, Firth J. Qualitative data analysis: the framework approach. Nurse Res.
2011;18(2):52-62. d0i:10.7748/nr2011.01.18.2.52.¢8284.

Lloyd N, Hyett N, Kenny A. To member check or not to member check? An evaluation
of member checking in an interpretive descriptive study. Int'J Qual Methods. 2024;23.
doi:10.1177/16094069241301383.

Moffatt M, Wade J, Foster NE, Littlewood C. Exploring the experiences and
perceptions of patients awaiting rotator cuff repair surgery: an integrated qualitative
study within the POWER pilot and feasibility trial. Musculoskelet Sci Pract.
2024;69:102893. doi:10.1016/j.msksp.2023.102893.1

Carfora L, Foley CM, Hagi-Diakou P, Lesty PJ, Sandstrom ML, Ramsey I, et al.
Patients' experiences and perspectives of patient-reported outcome measures in
clinical care: a systematic review and qualitative meta-synthesis. PLoS One.
2022;17(4):e0267030. doi:10.1371/journal.pone.0267030.

Sellevold VB, Olsen U, Lindberg MF, Steindal SA, Aamodt A, Lerdal A, et al. "l am
accustomed to something in my body causing pain": a qualitative study of knee
replacement non-improvers' stories of previous painful and stressful experiences. BMC
Musculoskelet Disord. 2023;24(1):305. doi:10.1186/s12891-023-06423-9.

Peter WF, Dekker J, Tilbury C, Tordoir RL, Verdegaal SH, Onstenk R, et al. The
association between comorbidities and pain, physical function and quality of life
following hip and knee arthroplasty. Rheumatol Int. 2015;35(7):1233-41.
doi:10.1007/s00296-015-3211-7.

Kulkarni K, Shah R, Armaou M, Leighton P, Mangwani J, Dias J. What can we learn

from the experiences and expectations of patients on growing waiting lists for planned



20.

21.

22.

23.

24.

25.

26.

care in the COVID-19 pandemic? Bone Joint Open. 2021;2(8):573-83.
doi:10.1302/2633-1462.28.BJO-2021-0056.R1.

Riganti P, Hoffmann TC. Shared decision-making and evidence-based medicine series:
exploring contemporary challenges and future directions. BMJ Evid Based Med.
2024;29(5):283-4. doi:10.1136/bmjebm-2024-113024.

Bomhof-Roordink H, Gartner FR, Stiggelbout AM, Pieterse AH. Key components of
shared decision making models: a systematic review. BMJ Open. 2019;9(12):e031763.
doi:10.1136/bmjopen-2019-031763.

Verra WC, Witteveen KQ, Maier AB, Gademan MGJ, van der Linden HM, Nelissen
RGHH. The reason why orthopaedic surgeons perform total knee replacement: results
of a randomised study using case vignettes. Knee Surg Sports Traumatol Arthrosc.
2016;24(8):2697-703. doi:10.1007/s00167-015-3961-5.

Stephens G, Maarabouni A, Mansell G, Littlewood C. Pre-habilitation for patients
awaiting total knee replacement in the United Kingdom National Health Service: a
review of publicly facing information. Physiother Pract Res. 2021;42(2):137-43.
doi:10.3233/PPR-210548.

Allison K, Delany C, Setchell J, Egerton T, Holden M, Quicke J, et al. A qualitative study
exploring the views of individuals with knee osteoarthritis on the role of
physiotherapists in weight management: a complex issue requiring a sophisticated skill
set. Musculoskelet Care. 2019;17(2):206-14. doi:10.1002/msc.1391.

Holden MA, Waterfield J, Whittle R, Bennell K, Quicke JG, Chesterton L, et al. How do
UK physiotherapists address weight loss among individuals with hip osteoarthritis? A
mixed-methods study. Musculoskelet Care. 2019;17(1):133-44. doi:10.1002/msc.1383.

Bury J, Yeowell G, Jinks C, Selfe J, Littlewood C. Development of an intervention 'The
COMBINED approach' to optimise current treatments for people with a rotator cuff
disorder. Physiotherapy. 2022;113:e174. doi:10.1016/j.physi0.2021.12.146."!



Additional files

Additional file 1. Interview topic guide

This is a topic guide for semi-structured interviews, i.e. an open question framework that
allows for a conversational, two-way interview in which the respondent can also contribute
main topics to explore in-depth. The following list of topics is a guide to the main issues to
discuss to meet the objectives of the study.

1.

INTRODUCTIONS
Brief sketch of the participants context: age, employment status and role, levels of
physical activity, hobbies

PATIENT JOURNEY PRIOR TO SURGERY

Can you describe how your knee pain started, how it changed over time and whether
you received any treatment?

What were your experiences of waiting to see the Consultant?

Once you were listed for surgery, what were your experiences of waiting for your
knee replacement?

Were you given any advice on the best things to do whilst you waited for surgery?
Did anyone discuss weight, smoking, alcohol consumption or physical activity with
you?

How would you have felt about being given advice regarding your lifestyle whilst you
waited for surgery?

RECRUITMENT

What was your impression of the study documents, and did they influence your
decision to take part in the study?

Did you feel you understood what the purpose of the PRO-Knee study was? Could
you describe it in your words?

Did you have sufficient time and opportunity to ask about the study? Were all your
guestions answered?

What issues did you consider when opting to join the study?

Could the research team have done anything differently to support your involvement
in the study?

FOLLOW UP

What were your experiences of completing the questionnaires at 3-months and 6-
months?

Could the research team have done anything differently to support you with the
follow-up questionnaires.

OVERALL

How would you describe you overall experience of being part of the PRO-Knee
study?

Anything else the participant would like to add that we have not touched on?

Thank you for your time.



