Taylor & Francis
Taylor & Francis Group

Disability and Rehabilitation

ISSN: 0963-8288 (Print) 1464-5165 (Online) Journal homepage: www.tandfonline.com/journals/idre20

Patient-centred insights into persistent pain
after total knee joint replacement: a qualitative
synthesis

Saba Dabhilkar, Julia Hill, Gwyn N. Lewis & Debbie J. Bean

To cite this article: Saba Dabhilkar, Julia Hill, Gwyn N. Lewis & Debbie J. Bean (22 Sep 2026):
Patient-centred insights into persistent pain after total knee joint replacement: a qualitative
synthesis, Disability and Rehabilitation, DOI: 10.1080/09638288.2026.2734805

To link to this article: https://doi.org/10.1080/09638288.2026.2734805

8 © 2026 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

% Published online: 22 Sep 2026.

\J
CJ/ Submit your article to this journal &

A
& View related articles &'

View Crossmark data &'

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=idre20


https://www.tandfonline.com/journals/idre20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/09638288.2026.2734805
https://doi.org/10.1080/09638288.2026.2734805
https://www.tandfonline.com/action/authorSubmission?journalCode=idre20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=idre20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/09638288.2026.2734805?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/09638288.2026.2734805?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/09638288.2026.2734805&domain=pdf&date_stamp=22%20Sep%202026
http://crossmark.crossref.org/dialog/?doi=10.1080/09638288.2026.2734805&domain=pdf&date_stamp=22%20Sep%202026
https://www.tandfonline.com/action/journalInformation?journalCode=idre20

Taylor & Francis
DISABILITY AND REHABILITATION v inf.
https://doi.org/10.1080/09638288.2026.2734805 yintormas

REVIEW ARTICLE & OPEN ACCESS | ™ Check for updates |

Patient-centred insights into persistent pain after total knee joint
replacement: a qualitative synthesis

Saba Dabhilkar?, Julia Hill?, Gwyn N. Lewis? and Debbie J. Bean®

aphysiotherapy Department, Auckland University of Technology, Auckland, New Zealand; PPerson-Centred Rehabilitation
Research Centre, Auckland University of Technology, Auckland, New Zealand

ABSTRACT ARTICLE HISTORY
Purpose: Approximately 10-30% of people experience persistent pain following total Received 26 February
knee replacement (TKR). Understanding the long-term experiences of pain post-TKR is 2026

crucial for optimising patient-centred care and guiding management. This study aimed Revised 9 September

A . .. a 0 q . 2026
to .qualltatl\./ely synthesise existing research on patients’ lived experiences of persistent Accepted 11 September
pain following TKR. 2026

Materials and methods: A search strategy was implemented across four databases to

identify qualitative studies on patient experiences of persistent pain following TKR. The KEYWORDS

Critical Appraisal Skills Programme checklist was used for quality assessment. Data from Total knee replacement;
selected articles were analysed using a thematic synthesis approach, involving an chronic pain; thematic
iterative process of coding, descriptive theme development, and analytical theme  Synthesis; healthcare
development. system; patient
Results: Eight studies were included in the synthesis, with four analytical themes experiences
constructed: (1) Unexpected symptoms and unexplained pain, leading to anxiety and

distress, (2) Loss of embodiment, related to foreignness and lack of trust in the knee, (3)

Lack of interest from the health system, highlighting the disconnect with healthcare

providers, and (4) Facilitating acceptance of pain, describing the personal and healthcare

system factors that promote reconceputalisation of pain.

Conclusions: Several individual and system factors are proposed that may break the

cycle of pain and distress and facilitate better outcomes.

> IMPLICATIONS FOR REHABILITATION

« Persistent pain following knee joint replacement is common and has a marked
detrimental effect on physical and emotional wellbeing

- Pain is often accompanied by loss of embodiment and lack of trust in the knee

- Personal coping strategies that facilitate patients to reconceptualise pain may enable
patients to accept and reframe their pain experience more positively

» Supportive healthcare interactions involving empathy, reassurance, and targeted
education may reduce pain-related distress

Introduction

Total knee replacement (TKR) is widely regarded as an effective treatment for reducing chronic knee pain
and improving physical function in people with advanced arthritis [1,2]. Although most patients experi-
ence significant pain relief and functional improvement after TKR [3], a substantial proportion (10-34%)
continue to experience moderate pain at 6 months and beyond [4-6], with varied patterns of pain and
function recovery occurring up to eight years post-surgery [7,8]. Persistent postsurgical pain is associated
with poorer physical function and mental health [9-11], contributing to substantial personal, social, and
healthcare costs [12,13]. As the number of knee replacement surgeries continues to rise internationally
[14-16], these costs are likely to escalate.

Despite its high prevalence, quantitative research has yet to establish clear predictive factors for per-
sistent postsurgical pain, identify strategies that can mitigate the risk of persistent postsurgical pain, or
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identify effective strategies to treat persistent postsurgical pain following TKR. Systematic reviews and
meta-analyses have identified some common risk factors [17,18]; however, their relationship with postsur-
gical outcomes is generally weak and the few externally validated prediction models developed have had
variable success [19,20]. There is also limited evidence supporting the effectiveness of specific interventions
to reduce the incidence of chronic pain after TKR. Systematic reviews have found low to moderate quality
evidence that preoperative exercise or education interventions do not provide substantial long-term ben-
efits in pain and function outcomes [21-23] and there is a lack of evidence to support any specific surgical
techniques for preventing chronic pain [24]. Additionally, two systematic reviews on the treatment of per-
sistent pain after TKR found limited trials and neither reported evidence of effectiveness [25,26]. One recent
RCT found improved 12-month outcomes following a multifaceted personalised intervention for people
with pain at 3-months post-TKR [27], but no evidence of long-term efficacy has been established [28].

Measures of pain relief, physical function, and other outcomes may be insufficient to capture the
complex and multifaceted nature of recovery following TKR. Qualitative research can provide information
about the lived experience of pain and how it is situated in a person’s life. It can facilitate an under-
standing of the reality of persistent pain that goes far beyond simple quantitative measures. A previous
qualitative synthesis of studies involving patients post-TKR [29] identified several key points around
patient expectations, mood, and clinical interactions that influenced the postoperative experience.
However, this review included studies with participants experiencing both good and poor outcomes
following surgery and did not include several recent studies that have focused on the experiences of
people with persistent pain.

A deeper understanding of what persistent pain following TKR means to patients, its impact on their
overall well-being, and how it integrates into the broader context of their daily lives may facilitate the
development of alternative management strategies that better address patients’ needs. Therefore, the
aim of this project was to conduct a qualitative synthesis of studies that have detailed patients’ experi-
ences with persistent pain following TKR.

Materials and methods

A meta-synthesis approach following the Enhancing Transparency in Reporting the Synthesis of Qualitative
Research (ENTREQ) guidelines [30] was used. The review was pre-registered on PROSPERO
(CRD42024568283). Qualitative studies exploring patient experiences of chronic pain following TKR were
systematically identified, analysed, and synthesised. An interpretivist philosophy was adopted, emphasis-
ing that peoples’ experiences of pain are subjective and contextual. This approach is appropriate for
uncovering rich insights into how people interpret and manage their pain, acknowledging that it is a
multidimensional experience influenced by many factors. The research team comprised a postgraduate
student (SD) and three academic staff members (JH, GL, DB). The student is a physiotherapist with expe-
rience in musculoskeletal care in India and the United Arab Emirates, where she encountered patients
with post-surgical concerns, including persistent pain after TKR. This clinical background, combined with
exposure to patients whose pain was often dismissed despite significant functional difficulties, informed
the study’s aim to explore the lived experiences of these individuals. GL is an experienced pain researcher
with expertise in pain neurophysiology and cultural meanings of pain. JH is a musculoskeletal physio-
therapist who brings complementary perspectives in evidence synthesis, patient-centred care, and chronic
pain management. DB is a health psychologist with extensive clinical experience in interdisciplinary
chronic pain management and research interests in understanding, preventing and treating chronic pain.
While these diverse backgrounds enrich the study’s depth and scope, we acknowledge that our profes-
sional experiences may influence the interpretation of the findings. To address this, we committed to
maintaining a reflexive approach throughout the research process, ensuring that the insights presented
accurately reflect the voices of participants within the reviewed studies.

Search strategy

A search strategy was developed to identify relevant studies. The key search terms included combina-
tions of keywords and phrases relevant to knee replacement, qualitative methodologies, and chronic
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pain. Below is an example of the search string designed, which was implemented in MEDLINE, CINAHL,
Psychinfo, and Scopus databases.

(knee OR “lower limb”) AND

(TKR OR “replacement” OR TKJR OR TKA OR arthroplasty OR TJR OR “post operative*” OR surgery OR
implant) AND

(experience* OR perspective* OR view* OR satisfaction®* OR narrative* OR insight* OR feedback* OR
reflection* OR concern* OR Qualitative* OR subjective OR thematic* OR interpretive* OR interview* OR
“focus group*” OR “content analysis”) AND

(chronic OR persistent OR enduring OR lingering OR recurr* OR intractable OR continuous OR “long
lasting” OR prolonged OR ongoing OR “long term”) N3 (pain)

The initial search was run in all databases in November 2024. Search results were extracted to EndNote
20 (Clarivate) software, with duplicates automatically and then manually removed. Titles and abstracts
were screened for relevance based on the eligibility criteria by one of the researchers (SD). For the
remaining articles, full-text reviews were conducted by two authors independently (SD and either JH, GL)
for each article to determine final inclusion. Any disagreements were resolved through discussion. An
updated search was run in February 2026, with all additional results screened for relevance independently
by two authors (SD, GL).

Eligibility criteria

Studies were included if they focused on adults with persistent pain post-TKR, were qualitative or
mixed-methods studies (using interviews, focus groups, or observations), included participants at least
6 months post-TKR, and were published in English. Studies were excluded if they did not distinguish
between individuals with and without chronic pain, if the majority of participants had trauma-related
osteoarthritis, or if they involved participants with persistent pain from other surgeries (e.g., hip
replacements) unless TKR data could be separated. There were no restrictions based on publica-
tion date.

Quality appraisal

The Critical Appraisal Skills Programme (CASP) Qualitative Checklist was used to evaluate the quality of
the included studies [31]. Each study was independently appraised by two researchers (SD and either JH,
GL). Any discrepancies or uncertainties identified during the assessment process were resolved through
discussions to ensure consistency and rigour in the evaluations.

Data extraction

Key information from each study was systematically extracted by SD and organised using a structured
table. The extracted details included the study title, author(s), location, participant demographics (total
number of participants, percentage of females, age range, and ethnicity), methodology, and data collec-
tion methods.

Data synthesis was conducted using the three-stage Thomas and Harden [32] thematic synthesis
approach. In the first stage, line-by-line coding of data of the results section of each included study was
conducted by two authors independently (SD, GL), including participant quotes and descriptive phrases.
The discussion and abstract of each study were also checked for relevant data. Each code was recorded
in an Excel sheet with its corresponding study number for traceability. In the second stage, the codes
were exported to Miro software (Miro, San Francisco, CA) and grouped into categories (SD, GL). These
categories were then developed and refined into descriptive themes in an iterative manner involving all
authors. This process was conducted collaboratively through discussions with all authors, ensuring that
the themes accurately represented the underlying data. The third stage involved developing analytical
themes, moving beyond description to generate new insights through interpretation and abstraction
through group discussion. The researchers engaged in reorganisation and cross-checking against the
original sources to maintain credibility, with the final themes established through consensus-building.
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This structured approach ensured a systematic and transparent synthesis, providing deeper insights into
patient experiences of chronic pain after TKR.

Following development of the analytical themes, a conceptual model was generated to enable visu-
alisation of the themes and their relationships.

Results
Description of studies

A total of 2605 records were identified through the initial database searches (Figure 1). Two additional
studies were identified by citation tracking. These two studies focused on satisfaction and discontent-
ment following TKR, rather than persistent pain; however, it was clear from the findings that these inter-
pretations were based on the experience of ongoing pain. After manually removing 941 duplicates and
using automation tools to eliminate 204 duplicate records, 1462 records remained for title and abstract
screening. Of these, 1427 were excluded, leaving 35 full-text articles for eligibility assessment. After
full-text screening, 27 studies were excluded, resulting in eight studies to be included in the synthesis.
One study included participants with and without pain. Data were extracted from the descriptions and
quotes related to participants with persistent pain only. The updated search did not identify any addi-
tional studies that met the inclusion criteria.

Details of the included studies are shown in Table 1. All eight studies used semi-structured interviews
to explore participants’ experiences, with one employing a mixed-methods approach that incorporated a
quantitative questionnaire [33]. Two studies involved the same participants with a different focus in inter-
view topic [33,34], while an additional two studies involved the same participants with an additional
analysis of the interview data [35,36]. Therefore, there were 196 participants in total (62% female) rang-
ing in age from 48 to 93years. The studies originated from the United Kingdom, Australia, Sweden, and

Records identified through Records identified through other

S database searching sources

'g n=2,605 n=2

£ I |

2 v

i Records identified Duplicates excluded

n=2,607 n=1,145

2 Records screened after removal of

o= duplicates Records excluded

o

o n=1,462 n=1427

A

2 Full text screened for eligibility Ful tex.t ar.ticles excluded {0=27);

= - Not qualitative methodology (n = 13)

) Lack of persistent pain (n = 4)

w Focus on preoperative data (n = 3)
Participants were clinicians (n = 2)

Not TKR patients (n = 2)
Unable to distinguish TKR patients
(n=2)

° Identical study (n=1)

E

T‘.:; Studies included in review

- n=8

Figure 1. PRISMA flow diagram showing the selection of articles. TKR=total knee replacement.
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Time N (% female), age
Study Location post-TKR range Ethnicity Methodology Data collection
[40] United Kingdom 2-5years 28 (64%), NS NS Semi-structured
57-87 years interviews
[38] Australia 1-2years 40 (71%), NS Constructivist grounded Semi-structured
50->80years theory interviews
[39] Sweden 1year 44 (64%), Swedish (93%), NS Semi-structured
59-88years non-Swedish (7%) interviews
[36] United Kingdom 1-5years 34 (53%), NS NS Semi-structured
55-93 years interviews
[35] United Kingdom 1-5years 34 (53%), NS NS Semi-structured
55-93 years interviews
[37] United Kingdom 1.3years 27 (63%), White (100%) NS Semi-structured
55-84 years interviews
[33] Norway 5-7years 23 (57%), NS Mixed-methods Semi-structured
48-84years interviews,
questionnaires
[34] Norway 5-7years 23 (57%), NS Explorative-descriptive Semi-structured
48-84years interviews

TKR: total knee replacement; NS: not specified.

Table 2. Risk of bias evaluation of included studies using the Critical Appraisal Skills Programme (CASP) checklist.
5. Was the 6. Has the

1. Was 3. Was the data relationship
there a research 4. Was the  collected between
clear design recruitment in a way  researcher
statement appropriate strategy that and 8. Was the 9. Is there
of the 2.1s a to address appropriate addressed participants 7. Have ethical data a clear  10. How
aims of qualitative  the aims of to the aims the been issues been analysis  statement valuable
the methodology the of the research  adequately taken into sufficiently of is the
Study research? appropriate?  research? research? issue? considered? consideration?  rigorous?  findings? research?
[40] Yes Yes No Yes No No Yes Yes Yes Yes
[38] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
[39] Yes Yes No Yes Yes Yes Yes Yes Yes Yes
[35] Yes Yes No Yes Yes No Yes Yes Yes Yes
[35] Yes Yes No Yes Yes No Yes Yes Yes Yes
[36] Yes Yes No Yes Yes No Yes Yes Yes Yes
[33] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
[34] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Norway and were published between 2011 and 2023. Participants were from 6 months to several years
post-TKR.

Study quality

The included studies demonstrated overall methodological rigour, with clear research aims, effective data
collection strategies aligned with their research questions, appropriate ethical considerations, rigorous data
analysis, and clear presentation of findings (Table 2). However, some studies did not state and/or justify
their research methodology or explicitly address the researcher-participant relationship. Despite this, collec-
tively, the study quality was adequate to provide meaningful insights into persistent pain following TKR.

Qualitative synthesis

The evidence synthesis generated 16 categories and four descriptive themes (Table 3). Together, these
gave rise to four analytical themes: (1) Unexpected symptoms and unexplained pain, (2) Loss of embodi-
ment, (3) Lack of interest from the health system, and (4) Facilitating acceptance of pain. These themes are
discussed in more detail below.

Theme 1: Unexpected symptoms and unexplained pain

This theme described the unexpectedly high and ongoing nature of pain following surgery that restricted
physical activity and return to hobbies. The absence of an explanation for their symptoms created uncer-
tainty and anxiety for participants, often leading to a sense of vulnerability and hopelessness.
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Table 3. Generation of the descriptive and analytical themes.

Categories/subthemes Descriptive themes Analytical themes

Constant high intensity pain Physical pain and impaired daily activities Unexpected symptoms and unexplained pain
Abnormal sensations Lack of embodiment

Knee feels foreign Perceived lack of interest from health system
Lack of control and confidence in knee Multiple cognitive factors can facilitate
Restrictions to everyday activities acceptance

Uncertainty about pain Uncertainty, distress, and anxiety

Frustration, anxiety, fear

Sleep disruption, social isolation

Comorbidities and previous trauma

Lack of options Lack of care and lack of options
Lack of care from health system

Surgeons have a mechanical view of success

Need to accept pain Need to re-evaluate and accept pain
Satisfaction is determined by comparison

Need to take responsibility

Choose not to have further healthcare

Across all studies, participants consistently reported unexpectedly high levels of pain following sur-
gery. For some, the pain was described as horrendous, overwhelming, and unrelenting. Moore, Wylde,
et al. [37] commented that even those who had previously had TKR on their other knee were surprised
with the intensity of pain. Participants in some studies also described uncomfortable sensations in
their new knee, such as heaviness, tightness, swelling, and pressure. The ongoing nature of pain and
other sensations had a detrimental impact on participants’ movement and physical function. While this
commonly centred on walking, even sitting for extended periods of time was challenging for some
[38]. Participants complained they had been unable to re-engage in hobbies and the ongoing pain
“hindered them from valued activities” [39]. Sellevold et al. [34] also described that “after work they had
no energy left, leaving them isolated and excluded from participating in social activities with the important
people in their lives”, highlighting the additional effect this had on meaningful social engagements.

Perhaps more striking was the deep psychological impact of the persistent pain. Pain disrupted sleep,
created fear and anger, and in some cases instilled a sense of hopelessness and an inability to cope.
Participants reported feeling trapped and isolated by their pain, further impacting their mood: “Depressed,
totally depressed, sad, miserable, charred off, all the things that go with that that you can think of" [40].
Previous unresolved trauma and the presence of comorbidities added to the distress around their new
knee. Sellevold et al. [34] highlighted the burden for participants of living with suppressed grief and
anxiety from past events, which seemed to surface as a result of the stress from their ongoing knee pain.
Participants described that the addition of knee pain compounded the burden of existing pain and other
comorbidities, which often interfered with rehabilitation. In two studies [38,40], participants reported
suicidal ideation brought on by the unrelenting nature of their pain.

The unexplained nature of pain was particularly distressing for participants. Participants reported they
were unable to get reassurance about their symptoms or specific information about how much pain
should be expected in the longer term. The importance of explanations regarding pain was highlighted
by Moore, Wylde et al. [37], with the authors describing one participant “feeling ‘fortunate’ to know the
reason for her pain, rather than ‘going mad’ with uncertainty”. Several authors also reported participants
were uncertain why treatments they were expecting to reduce pain, such as medication and physiother-
apy, were ineffective. Overall, this uncertainty and lack of reassurance caused substantial anxiety and
distress.

Theme 2: Loss of embodiment
This theme highlighted the disembodiment some participants felt about their knee, or the view that the
artificial knee was not fully incorporated as part of their body. This feeling of foreignness contributed to
lack of trust in the new knee and fear related to trips and falls. Although the implant itself was not
visible, its presence created an ongoing sense of unfamiliarity or unease, further complicating the par-
ticipants’ adaptation to the knee replacement.

Participants in some studies reported a sense of disconnection with their artificial knee [35,37,39].
Several participants in Moore et al. [35] described a profound sense of separation from their affected
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limb, perceiving the prosthetic joint as inorganic and distinct from their sense of self. There was a similar
concern by participants in Mahdi et al. [39] about the presence of “foreign material” in their body. This
perception appeared to hinder their ability to fully accept the artificial joint as part of their body. One
participant in Moore, Eccleston et al. [35] vividly expressed this sentiment: “It feels like it's someone else in
me. Yeah, that’s how | feel about it. Yes. It doesn’t belong to me” while another participant likened the pros-
thetic joint to an “alien knee’, stating “Well, the best way when | think about it is to say it—I know it’s not
my knee. It's an alien knee in there. | don't really feel connected to it". Such statements emphasise the par-
ticipants lacked connection to the new knee joint.

This sense of alienation extended to how participants perceived the functionality of their prosthetic
knee joint. Many participants in Moore et al. [35] experienced a sense of detachment, viewing their arti-
ficial knee as an independent entity beyond their control. One participant expressed frustration, acknowl-
edging the physiotherapist’s efforts but attributing their difficulties to the knee itself, which, in their view,
refused to cooperate despite rehabilitation attempts. Furthermore, these experiences of alienation were
closely linked to challenges in movement. Participants described how their lack of connection with the
prosthetic knee joint made their movements feel unnatural and effortful. One participant in Moore et al.
[35] explained:

If 1 was to walk across there now and... because [of the dog] on the floor, whereas any normal person would
walk along and step over him, | have to stop and think about stepping. My knee won't let me do that.

A lack of trust in the new knee led to fear of movement, particularly around the risk of falls. Participants
expressed a lack of enjoyment of walking [33] but described it as an inevitable movement in everyday
life, emphasising the unavoidable nature of having to trust their knee [39]. Some participants described
resorting to using aids and walking devices to increase confidence in their knee and reduce the per-
ceived risk of falling [35,38,39].

Theme 3: Lack of interest from the health system

This theme describes the participants’ view that surgeons and other healthcare providers were
primarily interested in the mechanical aspects of their new knee and often dismissed reports of
ongoing pain, leaving them feeling abandoned by the healthcare system. The limited range of
options available to manage their pain caused participants distress, contributed to a perceived lack
of choice other than to put up with pain, and made it difficult for acceptance of their ongoing pain
to occur.

Healthcare providers were described as prioritising mechanical and functional integrity of the replaced
knee over participants’ reports and experiences of pain, leading to feelings of abandonment. One partic-
ipant from Jeffery et al. [40] expressed this disconnect: “I mean, it’s all the surgeon is concerned with—pro-
viding the x-rays are all perfect, everything’s joined up together properly...” When no mechanical cause for
pain was found, patients were left with uncertainty about their recovery.

In several studies, participants felt that their persistent pain was not taken seriously by healthcare
providers, describing instances where it was dismissed as a normal part of recovery or met with reluc-
tance [36,38-40]. Participants in Jeffery et al. [40] reported that their surgeons provided minimal acknowl-
edgment, investigation, or support. A participant in Moore and Gooberman-Hill [36] described being
repeatedly reassured that the pain would improve over time: “They just kept saying, ‘Give it a year and it
should improve, and it never did". Being told that nothing was wrong with their knee was distressing for
participants and left them feeling degraded and disrespected. The participants conveyed a sense of
being frustrated by this dismissal of their concerns, “..he said, ‘Well, there’s nothing wrong,’ and | said,
‘Well, tell my knee that, please™ [40]. These exchanges show that when healthcare providers relied solely
on biomedical markers while disregarding patients’ personal reports, it led to feelings of invalidation and
neglect.

Many participants across the studies expressed frustration over the limited and often discouraging
options presented to them when seeking help for their persistent pain. One participant recalled being
told that they simply had to accept and live with their pain, implying that no further medical interven-
tion was possible [36]. In some cases, options presented by healthcare professionals were viewed as
lacking empathy and understanding. One participant in Moore and Gooberman-Hill [36] reported that a
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physiotherapist suggested that “The only way we can cure that is to take your leg off”, while another
recalled the following conversation:

The last time | saw the registrar at the hospital [about 15 months after surgery], he said to me, “You've got
two options: we can either take that joint out, have a look, see what'’s happening, put a new joint in—it might
improve the situation, it might not. It might make it worse. The other option is just leave it as it is until it
gets to the stage where it’s totally unbearable and we've got to replace it"

These quotes highlight the bleak options afforded to participants. Jeffery et al. [40] emphasised
the need for options outside the medical model, yet such suggestions did not appear across the
studies.

Theme 4: Facilitating acceptance of pain

This theme describes several individual and health system factors that facilitated the reconceptualisation
or acceptance of pain following TKR. These factors contributed to greater satisfaction with outcomes and
reduced distress.

Acceptance of pain sometimes emerged as a form of resignation, where individuals pragmatically
adjusted to their circumstances rather than continuing to resist their condition [36-38,40]. Some partic-
ipants expressed this acceptance explicitly, “..it’s just a case of you've gotta face up to it and you've gotta
get on with life and you've gotta accept it” [40]. Others framed acceptance by necessity rather than choice,
“Well, there’s no alternative. If you could tell me an alternative to not accepting the fact” [36]. Jeffery et al.
[40] posited that participants who had accepted their pain did not spend much time thinking about it,
while those who were unable to accept pain were more likely to express distress and felt unable to cope.

Numerous individual factors facilitated acceptance. Participants’ interpretations of their pain were fre-
quently guided by comparisons, both to themselves prior to their TKR and to others. Across studies, the
acceptance of pain was more likely if pain was perceived as being better than prior to surgery [33,36,38],
with some participants describing this as an important sign of progress and that not all pain needed
to be relieved in order to be satisfied [40]. These comparisons highlight perceived recovery milestones
as critical in reframing the pain experience. Gratitude also emerged as a significant psychological
resource, exemplified by one participant reflecting that “there’s a lot of people that are a lot, lot worse off
than me” [38]. Recognising that others face worse conditions fostered a sense of relative well-being and
participants felt grateful their pain was not worse [40]. It was also common to compare to others of
the same age without TKR. Seeing friends and peers dealing with chronic pain and undergoing similar
medical procedures reinforced a sense of normalcy around their condition [38,40]. One participant said:
“..most of our friends have got pain anyway... one we know had two hip replacements, another one’s had
one, somebody else’s had two knees and two shoulders, oh most of them have their aches and pains” [40].
However, social comparison was not so positive for younger participants, who were more likely to be
bothered by physical limitations of their knee and their inability to engage in higher impact activities
[33,40].

In several studies, participants talked of taking self-responsibility for their pain, indicating it had been
their choice to have the TKR [36] or blaming themselves for recovery not going as planned [37,40]. Some
participants viewed enduring pain and associated physical sensations as an essential part of their recov-
ery journey, believing that pushing through discomfort was necessary for progress [37]. In two studies
where participants had received their TKR through a public health system [36,38], participants explained
they had received their fair share of healthcare resource and that others were more deserving of clinician
time, implying a need to take self-responsibility. Others did not want further surgery due to the per-
ceived inconvenience, risk of further pain, or their older age, so they chose to accept their current situ-
ation [36]. Humour was also noted as a coping mechanism that facilitated acceptance. Despite years of
suffering from painful comorbid conditions, some participants in Sellevold et al. [34] shared their stories
with a sense of humour, often using it to cope with and make sense of their painful experiences. This
approach allowed them to reframe their situation, lightening the emotional burden of chronic pain and
helped them to manage the ongoing challenge with a more positive outlook. Klem et al. [38] also
described the ability of participants to reconceptualise the meaning of pain meant that it was not per-
ceived as threatening, and was instead associated with greater satisfaction of outcomes.
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There were also health system factors that facilitated cognitive change and acceptance of pain.
Participants in Moore, Wylde, et al. [37] felt reassured when they were provided with an explanation for
their ongoing pain, clarifying that knowledge and reassurance may facilitate pain acceptance. The impor-
tance of knowledge was evident in other studies where participants expressed a strong desire for more
comprehensive education and information during their recovery process. Some participants suggested a
need for more preoperative information regarding the level of pain they might experience [37], while
others desired more structured follow-up care beyond the initial recovery period [40]. Participants also
sought overall guidance on lifestyle choices, such as continuing work, and how these factors might
impact their individual recovery [27,40]. In addition to education and reassurance, psychological support
and a feeling of being cared for by clinicians was appreciated. One participant in Moore, Wylde, et al.
[37] explained that feeling “looked after” meant that she increased her self-motivation as she felt obliged
to reciprocate the effort by healthcare staff.

Conceptual model of distress and acceptance

Based on the themes described above, a conceptual model of long-term pain following TKR was devel-
oped (Figure 2). The model shows that ongoing pain leads to a cycle of distress, helplessness, fear, and
activity avoidance. Person and system factors are shown to both contribute to and break the pain cycle.
Person factors that contribute to and facilitate the pain cycle include discordant expectations, lack of
knowledge, knee disembodiment, a history of trauma, and the presence of comorbidities. Addressing
those factors, such as developing positive outcome comparisons, managing co-existing trauma/distress,
embodying the knee, or a positive appraisal of the health system, help to break the cycle of pain.
Similarly, system factors, including a lack of reassurance and/or information, low empathy from health
providers, and a lack of alternative treatment pathways contribute to the pain cycle, while reassurance
and education from health providers can help break the cycle. Breaking out from the cycle of pain leads
to separate cycle of reconceptualisation and acceptance of pain, reduced distress, and improved activity
and life engagement.

Discussion

This is the first review to synthesise findings from studies focusing on the lived experience of people
with long-term pain following TKR. The themes centred around unexpected and unexplained symptoms
that caused distress, disembodiment of the knee, a lack of care from the health system, and several
factors that promote acceptance of pain. While many of these concepts align with previous research
(outlined below), the review has enabled the development of a new understanding of long-term pain

Contributing Factors: Breaking the Cycle:

Person Factors:
. Person Factors:_ * Making positive comparisons

* Discordant expectations . (e.g. to others worse off, to
* Lack of knowledge 7, self pre-surgery)
« Limb ‘disembodiment’ « Positive appraisal of health
* Trauma history system
« Comorbidities « Manage trauma/distress

« Embody the limb

System Factors:
* Lack of reassurance &
information from providers & System Factors:
« Low empathy from health * Reassurance from health
providers *2‘ providers
+ High expectations of surgery * Education from health
* Lack of alternative providers
treatment pathways

Figure 2. Conceptual model of persistent pain following total knee replacement. The model shows person and system
factors that contribute to and break the cycle of persistent pain, leading to more positive outcomes.
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following TKR, including the factors that contribute to it and those that may promote acceptance and
more favourable outcomes. Similar to Webster et al. [41], who proposed that the interplay of psycholog-
ical, social, relational, and physiological experiences influences return to activity post-TKR, our model
suggests that the interpretation and meaning of persistent pain in the long-term following surgery are
influenced by a range of both personal and healthcare system factors.

Two of the key person factors contributing to the cycle of distress and helplessness in our model centred
on knowledge and expectations. Previous work has highlighted the unexpected intensity and duration of pain
post-surgery [42,43], and the anxiety and sense of helplessness that it brings [44]. It is clear from these studies
that high acute postoperative pain can occur in those who have good recovery in the long-term, indicating
that initial high postoperative pain is not restricted to those who go on to experience persistent pain. Provision
of knowledge and assurance appear to be critical to relieving the stress and anxiety that this pain and other
unexpected symptoms bring following surgery [43,45]. Despite preoperative education about the postopera-
tive period being standard practice, clinicians report that patients persist with expectations of immediate pain
relief and improved function following TKR and feel there is not enough time to educate patients properly
prior to surgery [46]. Others have suggested that cognitive dissonance and confirmation bias mean that
patients dismiss information that challenges their pre-existing beliefs [42].

Our model identifies several other person factors that contribute to the ongoing cycle of pain and
distress following TKR. These include poor embodiment of the new knee, the presence of comorbidities,
and unresolved previous trauma. Descriptions of lack of embodiment primarily featured in Moore et al.
[35] but contributed substantially to a perceived lack of control and trust in the knee. Previous studies
have reported similar feelings of disconnection following knee or hip joint replacement, with participants
perceiving the new joint as not truly part of their body [41,47]. This experience of disembodiment led to
distrust, fear of falling, and reduced participation in activities perceived as risky, likely contributing to poor
outcomes following TKR. Body perception disturbance and neglect are also evident in other chronic pain
conditions, such as complex regional pain syndrome [48], fibromyalgia [49], neuropathic pain [50], post-
stroke pain [51], and hand osteoarthritis [52], as well as after anterior cruciate ligament repair [53]. In
these conditions, body perception disturbances are usually associated with higher pain intensity [54] and
treatment aimed at reducing the disturbances generally relieves pain [55]. The presence of comorbidities
also was primarily regarded as complicating recovery and adding to the burden of stress by participants
within the review. Comorbidities have previously been recognised as challenging to manage in people
pre- and post-TKR [41,56,57], and the presence of comorbidities is one of the variables more consistently
associated with poor long-term outcomes from TKR in quantitative studies [18,58,59]. The final factor
raised, the negative impact of unresolved trauma, was predominantly evident in Sellevold et al. [34], who
specifically talked to participants about presurgical stress. Their findings support much previous research
that a history of physical or psychological trauma increases the chances of developing chronic pain
[60,61]. Many strategies for coping post-trauma involve suppression of trauma memories, e.g., through
distraction or keeping busy. Such strategies may be less able to be accessed in the initial post-TKR period
due to reduced physical and social participation [62-64], so the removal of these coping mechanisms
combined with the helplessness of TKR recovery may create an environment of far increased distress.

In support of our model’s system factors that contribute to distress and helplessness, patients in many
previous studies have been critical of the support received from healthcare professionals and the health
system after a TKR [29,43,44,56]. This includes complaints of clinicians being dismissive of pain [43] and
a lack of options to manage their ongoing pain [29]. In fact, there is limited evidence-based guidance
for managing persistent postoperative pain, and clinicians themselves may be frustrated with the options
that are available within the health system [46]. However, what patients appear to value most are health-
care professionals who are empathic and caring; feeling supported is seen as critical by patients to face
the sense of vulnerability and helplessness that TKR can instil [41,43,44]. Without this care and reassur-
ance, others have shown that unexplained pain can lead to a state of constant worry [45,56] that is likely
to perpetuate the impact of pain and disability.

Our model also demonstrates that multiple cognitive and emotional factors could help patients recon-
ceptualise pain and promote acceptance, breaking the cycle of distress and leading to the perception of
better outcomes. In addition to caring and informative healthcare professionals, person factors such as
promoting favourable comparisons of pain, re-examination of meaningful activities, and positively
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evaluating the health system could help to break the cycle of pain and distress. Participants in Klem et al.
[38] who had more favourable outcomes despite ongoing pain made positive light of their symptoms in
comparison to others who had undergone TKR, who they perceived as worse off, or to themselves prior
to TKR. Prioritising favourable comparisons meant they focussed on the benefits of their TKR and appears
to align with the concept of optimistic realism, which has been suggested to promote acceptance of
outcomes following total hip replacement [65]. Additionally, some participants in Klem et al. [38] described
re-framing or altering what was meaningful activity for them, so they were able to engage in enjoyable
activities while avoiding pain. This aligns with acceptance and commitment (ACT) models of chronic pain
[66] and has been described previously in qualitative studies involving people with primary [67] or revi-
sion TKR [56]. Fulfilling expectations is strongly associated with outcome satisfaction following joint
replacement [68], although expectations is a fluid concept that can be altered along the surgical and
recovery journey. Satisfaction might be promoted by re-framing expectations around what are meaning-
ful activities to those that are more likely to be fulfilled in the current situation.

The final person factor that promoted favourable interpretation of outcomes was a view that individ-
uals had received their fair share of the health system, and that there were others who were more in
need of physician time and care. This view facilitated participants’ acceptance of their situation and, in
some cases, may promote them to take charge and responsibility of their own rehabilitation [29].

Strengths and limitations

The strengths of this review include our rigorous search strategy and analysis procedures, and the devel-
opment of a conceptual model that highlights potential areas for intervention. The primary limitation
was the relatively few studies identified that focussed on people with persistent pain. There were also
overlaps in the participants among some of the studies that may have restricted the diversity of data
available for synthesis. Finally, all of the studies were based in high income Western countries. Therefore,
the findings may not be translatable to populations from non-Western cultures where there may be
different expectations around TKR outcomes [69], language barriers [70], or alternative interpretations of
pain and preferences for pain management [71].

Clinical recommendations

Based on the conceptual model of distress and acceptance shown in Figure 2, we have developed five
specific recommendations that may break the cycle and could be evaluated in future research. The first is
to more carefully manage patient expectations of pain through education and reassurance [72]. Presenting
and discussing realistic expectations of pain and re-visiting these expectations during the surgery and
recovery journey may reduce discordant expectations. Second, prioritising an empathetic relationship with
patients, such as focusing on listening and validation of patient concerns, may enhance the therapeutic
relationship, reduce distress, and facilitate a positive appraisal of the health system [73]. Third, in the acute
post-operative period where many patients experience a high intensity of pain, assessment and treatment
of fear-avoidance, pain beliefs, and pain-related anxiety could be implemented. For those with high
fear-avoidance or anxiety, more targeted education could be delivered with clear contacts or networks for
ongoing clinical or peer support. Fourth, for people who develop persistent pain, healthcare practitioners
could assist with reconceptualisation of pain through biopsychosocial approaches such as psychologically
informed physiotherapy [74] or behaviour change approaches (e.g., [75]), as well as specific psychological
support to address any previous trauma or distress. Finally, for those with impaired embodiment of the
knee joint, interventions to enhance integration and acceptance of the knee joint could be explored [55].
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