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Abstract
Background. Although total knee arthroplasty (TKA) and its physiotherapeutic rehabilitation process are
among the most frequently performed medical interventions, a substantial proportion (10-30%) of
patients is not satisfied with their recovery. Early identification of delayed recovery would enable timely
adjustments of the rehabilitation process. This study aimed to explore and compare the perceptions of
patients, physiotherapists, and orthopedic surgeons regarding delayed recovery during TKA
rehabilitation.

Methods. Three focus group meetings were organized: patients (n=6), physiotherapists (n=6), and
orthopedic surgeons (n=5). Focus group meetings were structured around three predefined topics
regarding delayed recovery during TKA rehabilitation: (i) most important outcome domains, (ii) how and
when delayed recovery can be identified, and (iii) most important prognostic factors of (delayed)
recovery. To facilitate the discussion of the third topic, a rapid review of reviews was performed prior to
the focus group meetings, to compile a list of prognostic factors consistently associated with TKA
rehabilitation recovery, as reported in recent systematic reviews.

Results. The focus group meetings showed that patients prioritized pain relief as most important
outcome domain of TKA rehabilitation recovery, whereas physiotherapists prioritized physical function,
and orthopedic surgeons patient satisfaction. According to the physiotherapists, delayed recovery can
already be identified within the first six weeks after TKA, while orthopedic surgeons mentioned much
longer periods before delayed recovery can be determined. All three stakeholder groups perceived
patient expectations as an important prognostic factor of TKA rehabilitation recovery. Besides this
factor, physiotherapists and orthopedic surgeons mostly prioritized other patient-related factors,
whereas patients considered predominantly external factors as important prognostic factors of recovery
during TKA rehabilitation.

Conclusion. This study found similarities but mostly differences in how patients, physiotherapists and
orthopedic surgeons perceive delayed recovery during TKA rehabilitation, and which prognostic factors
they consider to be most important in this recovery. Our findings suggest that consensus is needed
among clinicians on how and when TKA recovery should be considered as delayed. Future research
should confirm that patient expectations are an important prognostic factor as well as a potential
treatment target in TKA rehabilitation that could result in optimization of TKA rehabilitation outcomes.

Introduction
Total knee arthroplasty (TKA) is one of the most frequently performed surgical procedures worldwide,
and its incidence is still increasing (Kurtz et al., 2011; van Veghel et al., 2025). This procedure is widely
regarded as a successful and cost-effective intervention for managing advanced symptomatic knee
osteoarthritis (OA) (Kamaruzaman et al., 2017). After TKA, postoperative physiotherapy in primary care
for a period of 3 to 6 months is standard practice (Groot et al., 2022; Jette et al, 2020). While many
patients recover well during TKA rehabilitation, a substantial proportion (10–30%) is not satisfied with
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their recovery (Beswick et al., 2012; Bourne et al., 2010; DeFrance et al., 2023; Gunaratne et al., 2017;
Halawi et al., 2019). Apart from the impact on the individual patients, unsuccessful TKAs lead to a
significant societal and economic burden, including increased costs due to prolonged work absenteeism
and at-work productivity loss (Hylkema et al., 2019; Marsh et al., 2022; Tilbury et al., 2015).

Currently, it is challenging to predict recovery during TKA rehabilitation (Halvorson et al., 2024). This may
be due to previous prognostic research (Dowsey et al., 2016; Duan et al., 2023; Gokhale et al., 2023;
Halvorson et al., 2024; Harmelink et al., 2017; Pua et al., 2019; Sanchez-Santos et al., 2018; Santaguida et
al., 2008; Waheeb et al., 2015) predominantly focusing on acute (e.g., first week after surgery) rather than
long-term outcomes, and on preoperative rather than postoperative) predictors, as well as a lack of
consensus regarding the definition of delayed or unsuccessful recovery. As a result, international
guidelines (e.g., Jette et al., 2022) provide limited guidance on how to predict and optimize this recovery,
leading to suboptimal TKA rehabilitation. Potentially, early prediction of recovery could enable timely
treatment adjustments and improve outcomes (George et al., 2020; Sinnige et al., 2022; Van der Groen et
al., 2024). Considering the enormous and even further increasing number of TKA procedures performed
annually and the substantial proportion of TKAs failing to achieve the desired outcome, it is important to
gain new insights into the prediction of delayed recovery during TKA rehabilitation. Recent qualitative
studies explored patients’ (Singh et al, 2021; Te Molder et al., 2024a; Te Molder et al., 2024b) and
professionals’ perceptions of TKA outcomes (Te Molder et al., 2024a; Te Molder et al., 2024b), with a
primary focus on negative outcomes such as adverse consequences. Thus, there remains limited
understanding of how (differently) patients, physiotherapists, and orthopedic surgeons perceive delayed
recovery during the TKA rehabilitation process, and which prognostic factors play a role in this (delayed)
recovery. Addressing these gaps would be a next step towards early prediction and optimization of TKA
rehabilitation outcomes.

The overall objective of this study is to explore and compare the perceptions of patients,
physiotherapists, and orthopedic surgeons regarding delayed recovery during TKA rehabilitation.
Specifically, the study focused on three predefined topics: (i) most important (positive and negative)
outcome domains for TKA rehabilitation, (ii) how and when delayed recovery can be identified during the
TKA rehabilitation process, and (iii) most important prognostic factors of (delayed) recovery during TKA
rehabilitation. To facilitate the discussion of the third topic, a rapid review of reviews was performed
prior to the focus group meetings, to compile a list of prognostic factors consistently associated with
TKA rehabilitation recovery, as reported in recent systematic reviews.

Methods

Study Design
A qualitative study design, to gain insight into the perceptions of patients, physiotherapists, and
orthopedic surgeons regarding aspects of delayed recovery during TKA rehabilitation. Reporting of the
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qualitative study was done according to the Consolidated Criteria for REporting Qualitative Research
(COREQ) (Tong et al., 2007).

Focus groups
Three online focus groups were conducted, each with a distinct stakeholder group: patients,
physiotherapists, and orthopedic surgeons. Each focus group was intentionally designed to be
homogenous in terms of participant type (i.e., patients, physiotherapists, or orthopedic surgeons), to
create a comfortable environment where participants can speak more freely and to ensure focused
discussions (Krueger, 2014). A maximum of six participants per focus group was chosen to ensure in-
depth discussions, individual input and richer exchanges of perspectives (Smith et al., 2009). We chose
online meetings to enable participation from different locations without the need for travel (Jones et al.,
2022; Lee et al., 2024). We applied a deductive approach (i.e., use of semi-structured interview guide with
predefined topics) in combination with elements of nominal group technique to facilitate structured
discussion, enhance participant engagement and achieve consensus within each stakeholder group
(McMillan et al., 2016; Rankin et al., 2016; Harvey et al., 2012).

Recruitment and selection
Purposive sampling was used to recruit participants who met the predefined inclusion criteria (Appendix
1). Patients were recruited from an ongoing multi-center, prospective cohort study (Longitudinal Leiden
Orthopedics Outcomes of Osteoarthritis Study (LOAS) (Tilbury et al., 2020; Groot et al., 2022)). Since
2012, that study includes patients scheduled for primary TKA or total hip arthroplasty as a result of
osteoarthritis. A research assistant from the LOAS study contacted potentially eligible participants for
the current qualitative study via phone, but only if they had previously given consent for being contacted
for future research. If this would not be sufficient, patients were additionally recruited from the network
of the project group or via the participating physiotherapists or surgeons. Physiotherapists and
orthopedic were recruited from six primary care physiotherapy practices and five hospitals, respectively,
with one person per site allowed. If this would not be sufficient, additional candidates were recruited
from the network of the project group.

For the focus group with patients, we aimed for diversity in terms of age, gender, educational level, and
whether they were satisfied or dissatisfied with their perceived recovery after TKA. For the focus group
with physiotherapists and with orthopedic surgeons, diversity was sought in age, gender, and working
experience in TKA rehabilitation/procedures.

Study procedure
All potentially eligible participants received an information letter, outlining the study background, aims,
and design, and a consent form to sign. After having provided informed consent, three focus groups
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were scheduled between June and September 2024.

One week before the focus group meeting, participants were asked to complete a brief online
questionnaire via Microsoft Forms (Microsoft Corporation, Redmond, WA). Next to collecting general
characteristics (for patients; age, gender, time since TKA, duration (in months and number of sessions)
of physiotherapy rehabilitation, and whether they were satisfied (yes/no) with their recovery); for
physiotherapists and surgeons: age, gender, profession, education, work experience, TKA
rehabilitation/surgery experience), the questionnaire allowed participants to independently reflect on the
three main topics by filling in four open-ended questions. This would ensure that each participant had
time to carefully consider the topics before engaging in the focus group discussion.

A semi-structured interview guide with open-ended questions was constructed, as shown in Appendix 2.
The focus groups were structured into three parts, each dedicated to one of the three main topics:

1. most important (positive and negative) outcome domains of recovery during TKA rehabilitation;
2. how and when delayed recovery during the TKA rehabilitation process can be identified;
3. most important prognostic factors of (delayed) recovery during TKA rehabilitation.

To facilitate the discussion of the third topic, a rapid review of reviews was performed prior to the focus
group meetings. Aim of this review was to pragmatically compile a list of prognostic factors consistently
associated with TKA rehabilitation recovery, as reported in the most recent systematic reviews (i.e.,
published since the review of Harmelink et al 2017). We included systematic (umbrella) reviews
reporting associations between prognostic factors and outcome domains pain and/or physical
functioning, with follow-up points exceeding 6 months post-TKA. Reviews were identified through a
PubMed search strategy (see Appendix 3). From the selected reviews, prognostic factors were derived if
reported in at least two individual studies with consistent evidence which we defined as ≥ 75% of these
studies reporting a statistically significant association in the same direction). This definition is in line
with the Cochrane Collaboration Back Review Group (Van Tulder et al., 2013) and used by for example
Van der Worp et al., 2015.

The focus group meetings followed the subsequent stages of the nominal group technique: round robin,
clarification, and voting (McMillan et al., 2016). The ‘round robin stage’ involved participants sharing their
ideas one at a time, with each response being recorded for further discussion. The summarized
responses from the questionnaire served as the foundation for the group discussion (‘silent generation
of ideas’). The ‘clarification stage’ allowed participants to expand on their responses, ask for clarification,
and evaluate the importance of the ideas in the context of the study. In the ‘voting stage’, participants
collaboratively discussed the ideas generated and came to a consensus on which answers, ideas, or
themes were the most important for each main topic. When applicable, insights from previous focus
group(s) were incorporated into subsequent ones. All three online focus group meetings were conducted
using Microsoft Teams (Microsoft Corporation, Redmond, WA). Each focus group was led by a
moderator (AvdB) and supported by an observer (JK). The moderator followed the semi-structured
interview guide, encouraged active participation from all patients, and facilitated interaction among
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participants. Meanwhile, the observer took notes, ensured the continuity of the recordings, and assisted
the moderator when needed. With permission from participants, focus group meetings were audio
recorded.

Data analysis
The questionnaire was analyzed descriptively, using numbers and percentages (for categorical variables)
and median, minimum and maximum (for continuous variables). The focus group meetings were
transcribed, coded and interpreted qualitatively, using elements of thematic analysis (Braun and Clarke,
2006; Braun and Clarke, 2021). After each group meeting, one researcher (AvdB) analyzed the audio
recordings, cross-referenced them with the notes and verified the completeness of the data analysis.
The detailed minutes of the focus group were sent to participants via email to check whether this
reflected the views of participants (Morse et al., 2002).

Results

Literature review
For the rapid review of reviews facilitating the discussion of the third topic, from a total of 18 eligible
reviews published since 2017, the three most recent reviews focusing on the outcomes pain and
physical function were selected. These were an umbrella review of reviews by Fernandez-de-las-Penas et
al. (2023) (outcome: pain), and two systematic reviews by Olsen et al.: Olsen et al. (2022) (outcome:
physical function) and Olsen et al. (2023) (outcome: pain). From these three reviews, 11 prognostic
factors with consistent evidence were derived (see Table 1). Factors consistently associated with more
pain during/after TKA-rehabilitation were more preoperative pain (Fernandez-de-las-Penas et al. (2023);
Olsen et al. (2023)), presence of chronic pain (Fernandez-de-las-Penas et al. (2023); Olsen et al. (2023)),
central sensitization (Fernandez-de-las-Penas et al. (2023)), anxiety (Fernandez-de-las-Penas et al.
(2023); Olsen et al. (2023)), and pain catastrophizing (Fernandez-de-las-Penas et al. (2023); Olsen et al.
(2023)); factors consistently associated with less pain were higher radiological severity of knee OA
(Kellgren-Lawrence (KL) grade) (Olsen et al. (2023)) and more social support (Fernandez-de-las-Penas et
al. (2023); Olsen et al. (2023)). Factors consistently associated with worse physical functioning
during/after TKA-rehabilitation were BMI and walking aid use; factors consistently associated with better
physical functioning were better preoperative physical functioning, higher radiological severity of knee
OA (KL grade), and more knee joint mobility (all reported in Olsen et al. (2022)).
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Table 1
Prognostic factors identified in rapid review of reviews

Pain Physical function

• Preoperative pain

• Severity of osteoarthritis (KL grade)

• Chronic (knee) pain

• Central sensitization

• Anxiety

• Pain catastrophizing

• Social support

• Preoperative physical function

• Preoperative knee joint mobility

• BMI

• Walking aid use

BMI: Body Mass Index; KL: Kellgren Lawrence.

Focus group meetings

Participant characteristics
Twelve patients were approached, of whom six participated: three from the LOAS cohort study and three
via one of the researchers’ (AvdB) own network. From nine invited physiotherapists, six participated. One
physiotherapist did not fully meet the requirement of two years of experience, but was deemed eligible
due to his/her amount of supervised TKA-rehabilitation trajectories. From ten invited orthopedic
surgeons, five participated. One orthopedic surgeon did not fully meet the requirement of performing 30
TKA procedures a year, but was included for his/her extensive prior experience. Characteristics of focus
group participants are presented in Table 2. The focus group meetings were conducted in the following
order: physiotherapists (duration 86 minutes), orthopedic surgeons (68 minutes), and patients (85
minutes).

Thematic analysis
The consensus-based results for each of the three topics are presented separately for each stakeholder
group below, and summarized in Table 3.
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Table 2
Characteristics of focus group participants*.

Female Patients

(n = 6)

Physiotherapists

(n = 6)

Orthopedic surgeons
(n = 5)

4 (66.7) 3 (50) 1 (20)

Age (years) 66 (50–
76)

43 (23–60) 47 (41–66)

Highest level of education

High school

Vocational or technical school

University or college

3 (50.0)

2 (33.3)

1 (16.7)

---

---

---

---

---

---

Time elapsed since TKA (years) 2.25 (1–
5)

--- ---

TKA rehabilitation

Duration (months)

Number of PT-sessions

3–12 sessions

25–36 sessions

6 (3–10)

2 (33.3)

4 (66.7)

---

---

---

---

---

---

Satisfied with recovery after TKA
rehabilitation (yes)

4 (66.7) --- ---

Working experience with TKA patients
(years)

--- 18 (2–30) 14 (10–35)

Number of TKA patients per year --- 13 (10–25) 150 (15–160)

*Values are numbers (percentage) or median (range; i.e., min-max); PT = physiotherapy; TKA = total knee
arthroplasty.
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Table 3
Consensus-based results on the three topics by stakeholder group.

Topic Patients Physiotherapists Orthopedic surgeons

Most relevant
outcome
domains during
TKA
rehabilitation

• Being pain-free,
allowing the return to
activities important for
the patient, such as ADL,
work, hobbies, and
sports

• Physical functioning in
ADL, work, and sports, for
which outcomes at the
impairment level (e.g., pain,
ROM, stability) are
prerequisite

• Meeting patient
expectations and
patient satisfaction

• Pain and its related
physical functioning
in ADL, work, and
sports

• Technically well-
performed surgery,
with no infection
occurring

How and when
to identify
delayed recovery
during TKA
rehabilitation

• If there is no
improvement in recovery
after 6–8 months and it
is still not possible to
perform certain
activities that are
important to the patient
and should be possible
according to the
physiotherapist

• A lack of progress in
comparison to expected
outcomes based on
preoperative status and
exercise frequency, with no
improvement despite
modifications to the
treatment plan

• Delayed recovery could
generally be identified
within 6 weeks post-TKA:
reduced ROM, in particular
knee flexion (4–6 weeks),
persistent pain that does
not decrease (6 weeks),
wound healing (1 week),
stiff gait pattern with a
non-relaxed swing phase (6
weeks)

• 6 weeks to 3
months post-TKA:
functional
impairment in the
knee, with extension
deficits being
considered more
significant than
flexion deficits

• 9 to 12 months
post-TKA: pain and
ADL outcomes do
not reach the
expected level for the
patient

Most important
prognostic
factors for
(delayed)
recovery during
TKA-
rehabilitation*

• Positive, realistic
patient expectations,
managed by
preoperative patient
education

• Physiotherapist’s
guidance during
rehabilitation

• Social support and
well-prepared home
environment

• Post-TKA pain
medication

• Obesity

• Positive, realistic patient
expectations

• Psychological factors
(e.g., fear of movement,
pain perception, coping
strategies, confidence in
movement, illness/pain
perceptions)

• Preoperative status
(particularly limited knee
extension and history of
chronic (knee) pain/central
pain mechanisms)

• Active rehabilitation
approach

• Positive, realistic
patient expectations

• Psychological
factors (e.g., pain
catastrophizing, fear
of movement, coping
strategies,
motivation, anxiety,
depression)

• Preoperative status
(particularly better
physical functioning)

• Work conflict
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ADL: activities of daily living; ROM: range of motion; TKA: total knee arthroplasty.

*consensus for a top 3–5 was attempted to reach within each focus group

Topic 1: Most relevant (positive and negative) outcome
domains

Patients
All six patients mentioned pain as the most relevant outcome domain during TKA rehabilitation. Pain
relief was considered to enable better sleep, regain activities of daily living (ADL), and return to hobbies,
sport, or work, and longer walking and cycling distances. Both two patients who were not satisfied with
their recovery after TKA mentioned persistent pain hindering their activities as most important outcome
domain.

Physiotherapists
The majority of the participating physiotherapists identified physical functioning as a key outcome
domain during TKA rehabilitation. They emphasized the importance of patients regaining independence
in ADL and achieving functional use of the knee, including activities such as walking and cycling.
Additionally, the ability to participate in sports and return to occupational activities, when applicable, was
regarded as important. Outcomes such as pain reduction, knee range of motion (ROM), knee stability,
and gait pattern were viewed as prerequisites for achieving the patient-specific goals.

Orthopedic surgeons
Orthopedic surgeons emphasized that patient satisfaction (by meeting the patient’s expectations) is the
most relevant outcome domains during TKA rehabilitation. Orthopedic surgeons described patient
satisfaction as multifaceted and sometimes unpredictable, referring to it as a black box. While a
technically well-executed surgery without complications was considered a prerequisite for success, it
was mentioned that a well-executed TKA was not always decisive for patient satisfaction. Pain and
physical functioning, particularly in ADL, work, or sports, were also identified as important outcome
domains, despite difficulties regarding their subjective nature.

Topic 2: How and when to identify delayed recovery

Patients
Most patients indicated that they would be concerned if there was no improvement and they were unable
to perform important activities after on average 6–8 months post-TKA. Two patients emphasized that
understanding what to expect, especially during the first months after TKA, helped them manage their
recovery process more effectively. Patients considered physical complaints during this first period (3
months) challenging but normal.

Physiotherapists
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Most physiotherapists stated that delayed recovery could generally be identified already within 6 weeks
post-TKA. They mentioned reduced knee mobility (in particular knee flexion) at 4–6 weeks as a first sign
of delayed recovery, and that in such cases an orthopedic surgeon or hospital-based physiotherapist
may need to be consulted. While pain alone was not considered a definitive indicator of delayed recovery,
physiotherapists considered pain accompanied with other issues like reduced mobility to be concerning,
within the first 6 weeks. Also wound complications, such as poor closure or leakage, were flagged as
signs of delayed recovery. Physiotherapists stressed the importance of prompt referral to the orthopedic
surgeon within one week to prevent infection. Additionally, abnormal gait patterns, such as a stiff walk
without a relaxed swing phase, were noted as contributing to delayed recovery, as they could exacerbate
pain and hinder progress.

Orthopedic surgeons
Orthopedic surgeons generally believed that the 6-week period that was mentioned by the
physiotherapists is too early to determine delayed recovery. They recognized that patients are often
referred to them by worried physiotherapists within this early stage. Such cases usually do not require
intervention rather than reassurance, as symptoms often improve over time, according to the orthopedic
surgeons. Orthopedic surgeons did acknowledge limited knee mobility in the period from 6 weeks to 3
months to be concerning. For example, if a patient still does not achieve 90 degrees of knee flexion and
has a knee extension deficit of 15–20 degrees at 3 months, referral to the surgeon may be warranted to
assess whether an intervention is necessary. One surgeon emphasized the greater importance of
extension deficits over flexion limitations, as activities such as walking can still be performed with 60
degrees of flexion. In the period between 9 to 12 months post-TKA, orthopedic surgeons defined delayed
recovery as suboptimal progress in physical functioning and/or persistent pain. By this stage, most
patients should have achieved their goals, provided that these were formulated realistically. All surgeons
stressed the importance of informing patients that recovery from a TKA is a lengthy process. While
many patients experience most of their improvements within a year, further progress in pain relief and
function can continue between 2 and 5 years postoperatively.

Topic 3: Prognostic factors for TKA rehabilitation recovery

Patients
Patients mentioned several prognostic factors that could positively influence recovery during TKA
rehabilitation, such as adequate guidance from the physiotherapist, a supportive home environment
(including social support and a well-prepared home situation), adequate (pre-operative) patient
education resulting in realistic expectations for recovery, and effective (post-surgery) pain medication
management. Patients also identified several prognostic factors that could impede recovery, with obesity
considered to be most important, while other factors mentioned being overloading the knee too early
after TKA, complications during or after surgery (such as infection), insufficient pain relief in the early
postoperative phase (particularly during the first few days), mental health (i.e., anxiety and depression),
and severely limited preoperative knee joint mobility. After being informed on the prognostic factors
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consistently associated with TKA outcomes as reported in the literature, the group discussion resulted in
a consensus-based top-5 of most important prognostic factors: patient expectations (being positive but
realistic, managed by preoperative patient education), physiotherapist’s guidance during rehabilitation,
social support and well-prepared home environment, post-TKA pain medication and obesity.

Physiotherapists
According to the physiotherapists, the most important prognostic factors for recovery after TKA were
(positive but realistic) patient expectations, psychological factors (such as illness or pain perception,
fear of movement, anxiety), coping style, motivation and preoperative status (particularly limited knee
extension and history with chronic pain or central pain mechanisms). Building trust and an active
treatment strategy were also identified as important to recovery, particularly for patients with negative
coping styles or low self-efficacy. Regarding patient expectations, they emphasized the need for
preoperative education in which realistic expectations about the recovery process and realistic goals
should be discussed to avoid disappointment and to ensure commitment to rehabilitation. Other
prognostic factors that were noted included inadequate pain management, inadequate social support
and insufficient physical capacity. After being informed on the prognostic factors consistently
associated with TKA outcomes as reported in the literature, the group discussion resulted in a
consensus-based top-4 of most important (categories of) prognostic factors: patient expectations
(being positive but realistic), psychological factors (e.g., fear of movement, pain perception, coping
strategies, confidence in movement, illness/pain perceptions), preoperative status (particularly limited
knee extension and history of chronic (knee) pain/central pain mechanisms) and active rehabilitation
approach.

Orthopedic surgeons
Orthopedic surgeons identified several prognostic factors that positively influence recovery during TKA
rehabilitation, with positive but realistic patient expectations (and goals) as the most important one.
First, they emphasized the importance of patients understanding the gradual nature of recovery, in which
initial post-operative pain is normal. In addition, similar to the physiotherapists, they stressed the
importance of establishing realistic goals through preoperative discussions, ensuring that patients have
a clear understanding of what to expect from the procedure. Other prognostic factors that, according to
orthopedic surgeons, could positively influence recovery were worse preoperative functional status,
having social support (particularly the presence of a partner at home), financial stability, positive
mindset, and pro-active role of the patient during rehabilitation. The following prognostic factors were
identified that could impede recovery, namely unrealistic expectations, passive coping style,
psychological factors (such as anxiety, depression, pain catastrophizing), low physical activity and work-
related issues (such as physical labor and work conflicts). Also strength training with too much intensity
too soon in the TKA-rehabilitation was mentioned as factor that could hinder recovery.After being
informed on the prognostic factors consistently associated with TKA outcomes as reported in the
literature, the group discussion resulted in a consensus-based top-4 of most important (categories of)
prognostic factors: patient expectations (being positive but realistic), psychological factors (e.g., pain
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catastrophizing, fear of movement, coping strategies, motivation, anxiety, depression), preoperative
status (particularly better physical functioning) and work conflict.

Discussion
This qualitative study on delayed recovery during the rehabilitation phase following TKA showed that
patients, physiotherapists and orthopedic surgeons had different perspectives. According to
physiotherapists, delayed recovery can already be identified in the first phase of rehabilitation, while
patients and especially orthopedic surgeons mentioned longer periods to determine delayed recovery.
Patients considered being pain free as most important outcome for recovery, physiotherapists prioritized
physical functioning, whereas orthopedic surgeons patient satisfaction. Finally, despite some overlap,
the stakeholder groups clearly differed in which prognostic factors for delayed recovery they perceived to
be most important.

The prioritization of most important outcome domains of TKA rehabilitation differed across the three
stakeholder groups, with pain being prioritized by patients, physical functioning by physiotherapists and
patient satisfaction by orthopedic surgeons. On the other hand, the three stakeholder groups agreed in
recognizing the interconnected nature of these three outcome domains. Patients highlighted that pain
relief enables them to resume daily activities, a view supported by physiotherapists, who regarded pain
reduction as prerequisite for functional recovery. Similarly, while prioritizing patient satisfaction as most
important, orthopedic surgeons also acknowledged the importance of pain and physical functioning.
These three outcome domains – pain, physical functioning, and patient satisfaction – align with findings
from other qualitative studies (Singh et al., 2021; Te Molder et al., 2024a; Te Molder et al.; 2024b) and are
part of the OMERACT core domain set (Singh et al., 2017). Te Molder et al. (2024b) suggested that
patients may accept some pain if it allows them to perform valued activities, while our study found
patients less willing to accept pain, prioritizing it over activities. Besides the three outcome domains,
orthopedic surgeons in our study also emphasized the importance of a technically well-performed
surgery, consistent with the knee specialists’ views in a previous qualitative study (Te Molder et al.,
2024a).

The differences between physiotherapists on the one hand and patients and especially orthopedic
surgeons on the other hand in when and how they identify delayed recovery after TKA were remarkable.
Physiotherapists argued that limited knee mobility in the first 6 weeks is a sign of delayed recovery that
needs direct judgement and possible intervention from the orthopedic surgeon. Orthopedic surgeons
mentioned much longer periods to determine delayed recovery in general, but acknowledged that in
individual cases with severe knee mobility limitations, direct intervention between 6 weeks to 3 months
can be required. This statement from the orthopedic surgeons seems to be in line with Te Molder et al
(2024a) in which knee specialists (i.e., combination of mostly orthopedic surgeons and
physiotherapists) stated that patients with limited knee mobility within 3 months post-TKA should be
referred to the orthopedic surgeon as the knee could need manipulation under anesthesia to regain full
range of motion. In general, the orthopedic surgeons in our focus groups stressed that recovery from a
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TKA is a lengthy process, in which the natural course of recovery should be allowed to proceed without
intervention, and in which improvements in pain and physical function can still occur even after a year.
This aligns with previous study findings that “getting used to the prosthetic knee” is part of a long
process (Te Molder et al,. 2024a). Overall, there appears to be a lack of consensus in clinical practice
regarding the definition and time-point of delayed recovery during TKA rehabilitation and thereby also in
the indication for orthopedic surgeons to intervene in the first phase of TKA rehabilitation.

Although there is considerable overlap in the prognostic factors the three stakeholder groups consider
important, some interesting differences were found as well. While both physiotherapists and orthopedic
surgeons primarily focused on patient-related factors (such as psychological factors and preoperative
status), patients placed greater emphasis on external factors (such as social support and
physiotherapist’s guidance during rehabilitation). This patient perspective is particularly interesting, as
such factors have barely been included so far in prognostic studies. Most important similarity across the
stakeholder groups is that patient expectations were considered to be an important prognostic factor in
each group. They all mentioned that prior to surgery, the patient’s expectations of the outcome (and its
course) should be positive but also realistic, with especially patients emphasizing the importance of
adequate preoperative patient education to set realistic expectations. Such education is important,
because patients tend to have overly high expectations going into TKA surgery (Mannion et al., 2009;
Nilsdotter et al., 2009; Neuprez et al., 2016). Despite this consensus within clinical practice, the literature
does not yet provide strong evidence for an association between patient expectations and treatment
outcomes for TKA (Haanstra et al., 2012; Culliton et al., 2012). This could be attributed to various
reasons, such as a lack of a clear definition of the underlying construct of patient expectations, its
multifaceted and complex nature, and the varying methods used to measure it (Haanstra et al., 2012).
Recent studies (Laferton et al., 2022; Blum et al., 2021) however suggested that patient expectations
might be a prognostic factor of TKA-rehabilitation outcome. Another difference between practice-based
and literature-based prognostic factors is the emphasis on postoperative factors (e.g. post-operative
trajectory of pain and knee mobility, and the physiotherapist’s guidance) in the focus groups, whereas the
literature mostly focused on preoperative factors (e.g., preoperative pain and function, radiographic
severity).

Implications for clinical practice and future research
The findings of this study have several implications for clinical practice. Based on the perceived
importance of patient expectations as a prognostic factor, these expectations could also be a main
treatment target. Enhancing preoperative patient education may lead to more positive, yet still realistic
recovery expectations and rehabilitation goals. Furthermore, the findings highlight that consensus
between physiotherapists and orthopedic surgeons is needed on how and especially when they identify
delayed recovery. This may prevent uncertainty in patients regarding their recovery process.

Future research should focus on determining whether practice-based prognostic factors, such as patient
expectations and the physiotherapist’s guidance indeed have prognostic value in the (delayed) recovery
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during TKA rehabilitation. More knowledge on prognostic factors could ultimately lead to an accurate
clinical decision support tool in which TKA rehabilitation outcomes can be predicted early in (or even
before) the rehabilitation process and could inform treatment decisions if needed.

Strengths and limitations
The strength of this study is its multi-stakeholder approach, which captures diverse perspectives on
recovery following TKA. The use of small focus groups enabled in-depth exploration of experiences, and
the modified nominal group technique facilitated consensus within stakeholder groups (Harvey et al.,
2012). The study has some limitations. First, despite having used purposeful sampling, the small sample
size may not fully reflect the diversity of experiences in the particular profession. Second, the orthopedic
surgeon group, consisted of predominantly middle-aged men, lacked diversity, although seems to be an
adequate representation of the Dutch population. Third, only one instead of multiple focus groups per
stakeholder group was conducted, which may have not been sufficient to achieve saturation (Hennink et
al., 2019). Fourth, for patients with a successful recovery, it was challenging to discuss delayed recovery,
as they could not base this on their own experiences.

Conclusion
In conclusion, this study found similarities but mostly differences in how patients, physiotherapists, and
orthopedic surgeons perceive recovery during TKA rehabilitation. Patients prioritized pain relief as most
important outcome domain of TKA rehabilitation recovery, whereas physiotherapists prioritized physical
function, and orthopedic surgeons patient satisfaction. Physiotherapists and orthopedic surgeons also
differed on how and especially when they identify delayed recovery. All three stakeholder groups
considered positive but realistic patient expectations as important prognostic factor for TKA
rehabilitation recovery. In addition, physiotherapists and orthopedic surgeons considered patient-related
factors as more important, whereas patients consider external factors as more important. Our findings
imply that consensus is strongly needed across clinicians on how and especially when delayed recovery
can be identified. Future research should confirm that patient expectations are an important prognostic
factor as well as a potential treatment target in TKA rehabilitation that could result in optimization of
TKA rehabilitation outcomes.
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