
Randall et al. BMC Musculoskeletal Disorders          (2022) 23:845  
https://doi.org/10.1186/s12891-022-05695-x

RESEARCH

What matters to patients following total 
knee arthroplasty? A grounded theory 
of adapting to a knee replacement
Ellen Randall1,2*, Stirling Bryan1,2, Charlyn Black1,3 and Laurie J. Goldsmith4,5 

Abstract 

Background: Globally the volume of total knee arthroplasty (TKA) is on the rise, reflecting aging populations, an 
associated increase in treatment of osteoarthritis, and a desire for improved quality of life. There is evidence that as 
high as 15 to 20% of patients are not satisfied with their TKA results and efforts need to be made to improve these 
rates. This study set out to identify what patients consider important when reflecting on TKA satisfaction, to pave the 
way to identifying service transformation opportunities that will enhance patient-centred care and satisfaction with 
this procedure.

Methods: Twenty-seven TKA recipients were recruited in the province of British Columbia, Canada. Semi-structured 
interviews were conducted about participants’ experience and satisfaction with TKA, three to four years post-surgery. 
Grounded theory was employed to analyze participants’ stories about what was front of mind when they reflected on 
satisfaction with their new knee.

Results: Participants described their post-TKA knee in terms its adequacy: how it felt and worked, and how it 
matched their pre-surgical expectations. The central element of their stories was the process of adapting, which gave 
rise to their perceptions of adequacy. Adapting comprises the patient experience of physically integrating and cog-
nitively accepting their new knee. Patterns of adapting reflect the level of the new knee’s achieved adequacy and the 
straightforwardness of the adapting process.

Discussion: The conceptualization of adequacy and the process of adapting allow a patient-centred understand-
ing of what patients experience following TKA. For participants who did not readily achieve the adequacy they had 
anticipated, the challenges they experienced during adapting dominated their stories. Participants’ adapting stories 
afford key insights into how the health care system could adjust to better support TKA patients, and improve rates of 
satisfaction with this procedure.

Conclusions: The process of adapting lends itself to system intervention in support of enhanced post-TKA outcomes 
and satisfaction. These interventions could include the development of a care model including long-term clinical sup-
port for patients whose knees do not achieve desired results on schedule, and collaborating with patients to set and 
manage reasonable expectations about how their post-TKA knee will feel and function.

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, 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 changes were made. 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:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

*Correspondence:  ecr.858@gmail.com

1 School of Population and Public Health, University of British Columbia, 2206 
East Mall, Vancouver, BC V6T 1Z3, Canada
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12891-022-05695-x&domain=pdf


Page 2 of 13Randall et al. BMC Musculoskeletal Disorders          (2022) 23:845 

Background
Primary total knee arthroplasty (TKA) is performed to 
relieve symptoms typically associated with degenerative 
osteoarthritis [1–3]. Globally the volume of this pro-
cedure is on the rise [1, 2, 4–7], and it is the most fre-
quently performed type of joint replacement surgery in 
Canada [7] and the United States [2, 8]. The rise in surgi-
cal volume reflects an aging population and an associated 
increase in the diagnosis and treatment of osteoarthri-
tis [9], as well as a desire for improved quality of life [2]. 
Studies from a variety of countries, however, have found 
that as high as 15 to 20% of patients are not satisfied 
with their TKA results [10–14]. Given the trend towards 
increased volume, and the high direct costs of this proce-
dure [7, 15], efforts need to be made to improve satisfac-
tion rates and enhance return on this investment. To that 
end, with a growing emphasis on patient-centred care 
[16–19] and recognition of the importance of incorporat-
ing patients’ voices in the evaluation and improvement of 
health care delivery [5, 20, 21], health policymakers, cli-
nicians, and researchers need to understand better what 
patients value when considering satisfaction with TKA.

Defined by Donabedian as a “judgement on the quality 
of care in all its aspects” ([22], p. 1746), patient satisfac-
tion is widely recognized as a key health care outcome 
and important quality indicator [5, 23, 24]. Despite its 
importance, patient satisfaction remains a concept that 
defies a single, coherent, agreed upon definition [25–
27]. It has, nonetheless, been much measured [25, 27]. 
Research into patient satisfaction following TKA reflects 
this emphasis on measurement, tending to focus on 
identifying correlates of satisfaction rather than defining 
what satisfaction means for a TKA patient. Described 
correlates for post-TKA satisfaction include pain relief, 
improved physical functioning, and met expectations 
[11, 13, 14, 28–31]. Despite this work on identifying cor-
relates of satisfaction, there remains a sense that we do 
not yet sufficiently understand the mechanics of post-
TKA satisfaction to effectively address dissatisfaction, 
and there continues to be a call to better this understand-
ing [14, 32]. Learning directly from patients what satis-
faction means to them, and what they prioritize when 
considering satisfaction, remains under-studied and is a 
critical input for a more comprehensive understanding of 
post-TKA satisfaction to support system-based efforts to 
assess and improve post-TKA satisfaction rates.

Currently, most studies in the literature investigate 
post-TKA satisfaction in the first year following surgery 

[33]. There is a need to look beyond that timeframe, given 
knee implants that are designed to deliver long-term ben-
efits [34] and the variation in patients’ recovery times 
[35–37]. Exploring how TKA recipients think about sat-
isfaction well beyond that first year, after they have had 
considerable time to potentially resolve lingering post-
surgical issues and fully assimilate their post-surgical 
knee into their daily lives, provides important additional 
perspective to the knowledge base.

As part of a broader research program examining 
patient satisfaction with TKA [31, 38], this qualitative 
study set out to address these knowledge gaps by learn-
ing directly from patients what they consider when they 
think about satisfaction with TKA three to four years 
post-surgery. Applying a qualitative lens to a complex 
phenomenon such as patient satisfaction allows for a 
broad and open exploration into patients’ perspectives, 
shedding light on aspects of the phenomenon that quan-
titative research may not reach [39]. The objective of 
this study was to identify what patients consider impor-
tant when asked to reflect on long-term satisfaction with 
TKA in order to enrich our understanding of what affects 
satisfaction with this procedure over time. Gaining a 
nuanced, firsthand understanding of what matters most 
to TKA recipients when evaluating their new knee will 
pave the way to identifying service transformation oppor-
tunities that will enhance patient-centred TKA care.

Methods
To support our objective of learning what is front of mind 
for TKA recipients when considering satisfaction, we 
employed grounded theory to analyze participants’ per-
sonal narratives relating to satisfaction with TKA three 
to four years post-surgery. The signature methods of 
grounded theory, including theoretical sampling, concur-
rent data collection and analysis, and constant compari-
son, are well-suited to exploring a complex phenomenon 
like patient satisfaction because they enable the identifi-
cation of the key processes underlying the phenomenon 
being studied [40].

Study sample
Participants for this qualitative study were recruited from 
the 3-year cohort of the provincial Patient Experience 
with Arthroplasty of the Knee (PEAK) cohort [31] in the 
province of British Columbia (BC). The original PEAK 
cohort consists of 515 adult patients (age ≥ 19 years) from 
across BC, who had primary TKA surgery in 2012–2013. 
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theory



Page 3 of 13Randall et al. BMC Musculoskeletal Disorders          (2022) 23:845  

The PEAK 3-year cohort (n = 314) comprised PEAK 
cohort members who completed the PEAK 36-month 
Post-Surgery Questionnaire mailed out on the third anni-
versary of their primary TKA surgery, gathering data on 
outcomes and patient satisfaction. Members of the PEAK 
3-year cohort who indicated a willingness to participate 
in further studies (n = 236) were eligible for recruitment 
for this qualitative study.

The target sample size for our study was 30 partici-
pants. It was anticipated that 30 interviews would pro-
vide sufficient “information power” [41] and allow for 
maximum variation on key characteristics [42] such as 
sex; age; geographic representation; and self-reported 
measures from the PEAK 36-month Post-Surgery Ques-
tionnaire including satisfaction, pain, and pre-surgical 
expectations. A sample of 30 interviews also falls within 
the recommended sample size range for grounded theory 
[43–45].

Initial purposeful sampling was based on findings 
from earlier qualitative and quantitative studies with 
the full PEAK cohort [31, 38], with a particular focus on 
aspects such as self-reported pain levels and social sup-
port. To gain as broad an exposure as possible to those 
who were not satisfied with their new knee, initial sam-
pling also focused on two satisfaction-related questions 
from the questionnaire. Respondents who reported 
being overall “very dissatisfied,” “dissatisfied,” or “neu-
tral” with their results were over-sampled, as were 
those who indicated “no” or “unsure” in response to the 
survey question that asked if they would have had the 
surgery if they had known in advance what their actual 
results were going to be.

As concurrent data collection and analysis unfolded, 
and early categories were identified in the data, sampling 
progressed to theoretical sampling. Additional details 
from the PEAK 36-month Post-Surgery Questionnaire 
were added as sampling criteria to ensure representa-
tion for emergent analytic categories (e.g., ease with usual 
activities, insurance for physiotherapy and supplemental 
health services) [40]. Closure of recruitment was based 
on an assessment of saturation as concurrent analysis 
showed that data from the later interviews were not add-
ing critical new information [46].

Potential participants were approached by letter ask-
ing if they would be willing to take part in an in-depth 
interview and outlining how this interview study added 
to the PEAK research project in which they were already 
participants. These letters were then followed by a phone 
call from the lead author [ER], during which she intro-
duced herself as the interviewer for this follow-up study 
and described her ongoing role on the PEAK team. Peo-
ple who expressed interest in participating were pro-
vided with the consent form for review. After consent 

was attained, study participants were scheduled for their 
interviews.

Data collection
The initial semi-structured interview guide included 
questions on a range of potential influences, including 
initial expectations and the extent to which they were 
met, symptom relief, quality of care, personal support, 
and the effect of their knee replacement on their day-
to-day life. These questions were developed based on a 
review of both the TKA literature and findings from ear-
lier PEAK studies [31, 38]. Over the course of concurrent 
data collection and analysis, the interview guide evolved 
with questions added, refined, or dropped based on the 
emerging analysis [40]. For example, questions about per-
sonal support were reduced because participants were 
more interested in and focused on perceived system sup-
port, and a closing question was added to explore the 
alignment of a patient’s described sense of satisfaction 
and their sense of whether having the TKA was still the 
right thing to have done.

Interviews were scheduled in the six-month period fol-
lowing a participant’s completion of the PEAK 36-month 
Post-Surgery Questionnaire. Interviews were conducted 
by a single interviewer [ER], took place at interviewees’ 
homes, and averaged 45  min in length. The interviewer 
works professionally as a qualitative interviewer, and was 
one of the interviewers for the original PEAK study. For 
the majority of interviews, only the participants were 
present; in a handful of instances, participants’ spouses 
were present but did not participate. At the end of each 
interview, the participant was paid a cash honorarium. 
Interviews were audio-recorded and transcribed ver-
batim for analysis. After each interview, the interviewer 
wrote an interview debrief, noting unusual or compelling 
data and whether the interview data supported or contra-
dicted emergent findings in the early analysis. Through-
out the interview period, regular debrief sessions were 
held by three of the paper co-authors [ER, LJG, SB].

Data analysis
Analysis began following the first interview and contin-
ued throughout data collection. Coding was undertaken 
in stages using the qualitative software NVivo 12 (QSR 
International Pty. Ltd). Initial coding identified prelimi-
nary codes, with a focus on dimensions relating to sat-
isfaction that were elemental to the participants’ stories. 
Focused coding then prioritized key conceptual codes 
and synthesized data into exploratory categories and sub-
categories [40]. Theoretical coding affirmed and refined 
categories and we mapped the relationships between 
categories into a theory representing the stories we saw 
in the data [40]. Constant comparison was used through 
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every stage of coding to uncover the characteristics of 
emergent categories [40]; it also provided a means of 
checking the fit of the entire dataset with these categories 
[46]. To affirm the theory that emerged from these cod-
ing stages, we also employed axial coding to verify and 
map relationships between categories and sub-categories 
[40]. Using Strauss and Corbin’s coding paradigm, this 
complementary exercise allowed the identification of a 
central category [46]. This central category, capturing 
the principal process of interest, was coded using a ger-
und label. The gerund form signifies the process’s active 
role in the theory and keeps the theoretical lens focused 
on actions rather than static events or concepts [40]. 
Actions also provide the best opportunities for inter-
vention. Analysis was primarily undertaken by the lead 
author [ER], advanced by regular discussions with two 
co-authors [LJG, SB]. The remaining co-author [CB] pro-
vided occasional checks on the face validity of the anal-
ysis. Incorporating multiple reviews of the analysis by 
co-authors supported analytic rigour [47].

Results
Twenty-seven people were interviewed. With the excep-
tion of one person, all who were approached about par-
ticipating in the study were willing to participate. The 
majority of participants were female, self-identified as 
“North American”, and were married or living common-
law. For most, annual household income was less than 
$60,000 and completed education was either at the high 
school or college/technical school level. As planned, well 
over half the participants reported not being satisfied 
with their TKA (see Table 1).

Shifting the focus from satisfaction to the concept 
of adequacy
When asked what satisfaction with TKA meant to them, 
participants tended to engage somewhat cursorily with 
the actual concept. Their primary interest was not in 
assessing a value for their satisfaction. Their stories, 
rather, centred on the perceived adequacy of how their 
post-TKA knee felt and worked. Adequacy was an assess-
ment of how well a person’s symptom resolution and 
resumption of function met their expectations about how 
their new knee would feel and work following surgery. 
The more a new knee felt and worked the way a person 
hoped it would, the better they found its adequacy to be. 
The better that perceived adequacy, the more positive a 
person was about their new knee.

Understanding the process that determines the adequacy 
of a post‑TKA knee: the theory of adapting
Our theoretical analysis identified that the adequacy of a 
post-TKA knee is determined through the active process 

of adapting (Fig.  1). Adapting is a person’s lived expe-
rience of physically and cognitively adjusting to their 
post-TKA knee. It comprises two interdependent sub-
processes—integrating and accepting—which unfold as a 
person heals from their surgery.

The integrating sub‑process
Integrating is the active physical labour of adapting. This 
sub-process encompasses the activities undertaken by 
a person that support their physical adjustment to their 
new knee. The purpose of integrating is to move a person 
through recovery to the best possible symptom resolu-
tion and resumption of function, enabling easy incorpo-
ration of the new knee into body and life. Integrating 
begins following surgery, acting with the body’s natural 
ability to heal and acting on the physical changes pro-
duced by the TKA.

When integrating is straightforward, it includes 
only the routine activities of physical recovery, such as 
attending prescribed physiotherapy sessions. If integrat-
ing requires extra effort, it can also include activities to 
improve symptoms that are slow to resolve (e.g., addi-
tional physiotherapy or alternative therapies such as mas-
sage); adjustments to accommodate persistent symptoms 
(e.g., modifications to one’s environment such as moving 
items from lower cabinets to higher cabinets to avoid 
bending); and responses to newly emerging symptoms 
(e.g., further diagnostics).

The accepting sub‑process
Accepting is the cognitive labour of adapting. This sub-
process encompasses the activities undertaken by a per-
son that support their emotional adjustment to their new 
knee. These activities include monitoring and evaluating 
symptom resolution and the new knee’s ability to func-
tion. The purpose of accepting is to assess the adequacy 
of the new knee’s fit with a person’s expectations about 
how the knee should feel and work following a TKA.

The monitoring and evaluating activities of accept-
ing begin once a person starts to expect improvements 
in their post-TKA knee, after initial healing and reha-
bilitation are finished. These activities are not inherently 
structured with regular check-in times. Point-in-time 
assessments of adequacy are typically prompted by an 
external trigger, such as reaching a key milestone or hav-
ing someone enquire about how the new knee is doing. 
During accepting, a person considers questions such as: 
Is the knee improved enough to recede into the back-
ground or does it require ongoing attention? Does the 
knee allow me to do enough of what I hoped to do, or are 
those hopes as yet unmet?

When accepting is straightforward, it consists of 
a series of basic assessments to gauge adequacy and 
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whether the new knee is now good enough. When 
there are delays or setbacks in the way a new knee 
meets a person’s expectations, accepting involves 
decision making about whether to make extra 
efforts to improve symptoms that have not fully 
resolved, or to address newly emerging symptoms. 
Decision making may also include decisions about 
if and how to revise expectations to accommodate 

persistent symptoms and/or new demands on the 
knee.

How integrating and accepting work together in the process 
of adapting
As the activities of integrating unfold, and symptom 
resolution and functionality start to become apparent, 
a person begins to use the sub-process of accepting to 

Table 1 Descriptive characteristics for interview participants (n = 27)

a  PEAK 36-month questionnaire question: Overall, how satisfied are you with the results of your knee replacement surgery?
b  PEAK 36-month questionnaire question: Finally, knowing what your knee replacement did for you, if you could go back in time, would you still have undergone this 
surgery?

Participant Characteristics

Age (years) Mean: 71 Min: 54 Max: 96

Count (%)
Sex Female 18 (67)

Male 9 (33)

Marital Status Married / Common-law 19 (70)

Widowed 3 (11)

Divorced 5 (19)

Annual household Income  < $40,000 10 (37)

$40,000 to < $60,000 5 (19)

$60,000 to < $80,000 2 (7)

 > $80,000 8 (30)

Missing 2 (7)

Education  < High School 1 (4)

High School Graduate 8 (30)

College/Technical School Grad 7 (26)

University Undergrad Degree 2 (7)

University Graduate Degree 5 (19)

Other 2 (7)

Missing 2 (7)

Ethnicity North American 17 (63)

European 5 (19)

Pacific Asian 2 (7)

Aboriginal (First Nation) 1 (4)

Missing 2 (7)

Provincial health region 1 6 (22)

2 3 (11)

3 6 (22)

4 5 (19)

5 7 (26)

Overall satisfaction with results
(at 36 months)a

Very Dissatisfied 6 (22)

Dissatisfied 10 (37)

Neutral 6 (22)

Satisfied 2 (7)

Very Satisfied 3 (11)

Willing to have TKA again, knowing what they now know (at 
36 months)b

Yes 13 (48)

No 8 (30)

Uncertain 6 (22)
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assess the new knee’s adequacy. These assessments trig-
ger decisions about need for further integrating efforts 
to resolve symptoms. Through this decision making, 
accepting directs integrating and determines its dura-
tion, intensity, and activities. Integrating continues until 
symptoms are fully resolved and function restored, or 
if this ideal state proves unattainable, until these activi-
ties are deemed to be of no further benefit. When a new 
knee’s hoped-for state proves unattainable, in addition to 
deciding about the value of further integrating, a person’s 
accepting sub-process may also involve decision making 
about downgrading their original expectations. As the 
arbiter of adequacy, accepting decides when a knee has 
attained sufficient adequacy for that individual, whether 
that is optimal adequacy or the knee is simply good 
enough. Once a person feels that an optimal or good level 
of adequacy has been achieved, or that their new knee 
is at least tolerable and further efforts won’t improve it, 
the sub-processes of integrating and accepting become 
inactive.

Variation in the process of adapting
The process of adapting varies first and foremost in peo-
ple’s levels of achieved adequacy—the extent to which 
their new knee feels and works as they expected it would. 
Levels of adequacy range in value from optimal adequacy 
to insufficient adequacy.

Adapting also varies in the degree to which it is a 
straightforward process. Adapting is straightforward 
when symptom resolution and resumption of function 
require only the time and effort one would anticipate 

following a major surgery. Adapting that is not straight-
forward makes demands on both the integrating and 
accepting sub-processes. Delays and failures in symptom 
resolution and resumption of function typically neces-
sitate more integrating activity. Prolonged integrating 
requires more monitoring and evaluation, so accepting is 
also more labour-intensive and protracted.

Lastly, adapting varies in its state of activity at a point 
in time—i.e., whether it is active or inactive. Adapting is 
inherently open-ended. As long as a person is working 
towards improvements in how the new knee feels and 
works, adapting remains active. When a person feels that 
the post-TKA knee has achieved a state of adequacy they 
feel is good enough, and/or they deem that further efforts 
at integrating are unlikely to render improvements, the 
process of adapting becomes inactive. This inactive state 
can change in response to changing conditions. A person 
can move back into adapting if new symptoms or issues 
with the prosthesis or new demands on the knee arise.

Patterns of adapting to the post‑TKA knee
The three sources of variation described above (ade-
quacy, straightforwardness, state of activity) combined 
in five patterns of adapting, anchored by participants’ 
achieved adequacy (Table 2).

Four of these patterns formed a rough continuum with 
regard to adequacy and straightforwardness; the fifth pat-
tern was an outlier. Across the first four patterns, higher 
assessments of adequacy at the time of the interview were 
typically accompanied by descriptions of greater straight-
forwardness in adapting. People in Pattern I, whose ade-
quacy was optimal, described straightforward adapting. 

Fig. 1 The process of adapting following total knee replacement
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Those in Patterns II through IV, whose knees were per-
ceived as having less than optimal adequacy, described 
adapting that was increasingly not straightforward, with 
delays or setbacks in symptom resolution and resumption 
of function which affected the time and energy required 
for both integrating and accepting. The exception to this 
relationship between adequacy and straightforwardness 
was found in the stories of the people in Pattern V. These 
individuals achieved tolerable adequacy by default as sig-
nificant life events had occurred close in time to surgery 
for these people, pre-empting and foreshortening their 
process of adapting.

The patterns also varied in the state of adapting at the 
time of the study. Adapting was inactive for participants 
who felt their knee was adequate enough, and active for 
those who felt their knee was not adequate enough.

Patterns of adapting

Pattern I People in this pattern attained optimal ade-
quacy. These participants described knees that were 
symptom-free: “I don’t have any pain anymore.... it’s like 
my original knee” and “I’m very satisfied. I don’t even 
notice it now.” People in Pattern I felt their new knee was 
supporting their life in the ways they had hoped and that 
it was allowing them to do the things they wanted to do. 
In the words of one interviewee, “When there’s no pain 
you’re able to do things that you wouldn’t have done if 
you were still in pain.”

Adapting was straightforward for people in Pattern I, 
and was inactive at the time of the study. People in this 
pattern did not dwell on aspects of either integrating or 
accepting, aside from mentioning that they had under-
taken the standard course of physiotherapy which tended 
to be the only integrating activity described. Straightfor-
wardness was implied by the small part these sub-pro-
cesses played in their stories.

Pattern II People in this pattern attained good ade-
quacy. These participants described knees with lingering 
but manageable symptoms, for example: “I would say it’s 
better than [my old knee], so, satisfied—that’s the word.” 
In the words of another person in this group, “I would say 
seven out of ten. I no longer have the discomfort and the 
pain – and I just remember that being really bad.” While 
people in this pattern acknowledged minor persistent 
symptoms, they still felt their new knee was supporting 
their life in ways they had hoped. For instance, a partici-
pant described being able to move through life without 
fear of falling as an important trade-off with other symp-
toms: “Yes, I have the pain. I can get over that. Before my 
knee would give out. And I had fallen. And I don’t have 
that fear now.”

While adapting was inactive at the time of the study, 
this process was not entirely straightforward for peo-
ple in Pattern II. The sub-process of integrating was 
slightly protracted—involving extra rehabilitation to 
try and improve the new knee, including additional 
physiotherapy treatment and consults with physicians. 
Efforts were also made to accommodate the new knee. 
For example, a participant with post-surgery limi-
tations in range of motion and a passion for biking, 
worked with a bike store “to see about shortening 
the shank of the crankshaft, so then I would be able 
to get the full [rotation].” The sub-process of accept-
ing involved more effort as well, including decision 
making about further integrating. At times, accept-
ing involved reflection activities. In an instance of 
such reflection, one participant acknowledged their 
role in their knee falling a bit short of expectations, 
due to their lack of discipline in integrating: “... I can-
not blame the doctor and I cannot blame the physio 
directly. I mean it was my responsibility to make sure 
that I did the exercises stringently and I – oooh, I’ll do 
this tomorrow.”

Table 2 Patterns of adapting in the study sample at three to four years post-surgery

Adapting pattern Level of new knee’s adequacy Straightforwardness
(amount of extra effort required)

State of adapting

I Optimal adequacy Straightforward
(no extra effort)

Inactive

II Good adequacy Not straightforward
(minimal extra effort)

Inactive

III Tolerable adequacy Not straightforward
(considerable extra effort)

Inactive

IV Insufficient adequacy Not straightforward
(concerted and ongoing extra effort)

Active

V Tolerable adequacy by default
(knee deprioritized due to life circumstances)

Straightforward by default
(curtailed effort due to life circumstances)

Inactive
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Pattern III People in this pattern attained tolerable 
adequacy. These participants described persistent unre-
solved symptoms that were the source of ongoing disap-
pointment and frustration. They were tolerating a new 
knee that was somewhat improved over their original 
knee, but remained distracting and debilitating. A par-
ticipant described their new knee this way: “It’s better 
now than it was before. But I still have pain with it all 
the time, to varying degrees. Today it’s sore. Every day 
it’s sore to some degree. Some days are really quite sore.” 
These people’s stories revealed a disconnect between 
what they had expected and how their new knee felt and 
acted. These disconnects centred on unmet expecta-
tions, such as a worsening of the pain that prompted the 
person to have the surgery: “I understood that this sur-
gery [would] alleviate the pain and unfortunately, in my 
case, it didn’t. On the contrary it seemed... the pain was 
more constant after the surgery.” People in this group 
described knees that prevented them from engaging in 
activities, including basic life activities: “I can’t go out 
in the garden and bend. I have to bend from the waist 
because the knee won’t bend, I can’t get down on my 
knees.”

Although adapting was inactive for participants in Pat-
tern III at the time of this study, adapting had not been 
straightforward for this group, requiring considerable 
extra effort. The sub-process of integrating was very 
protracted and involved additional therapies (e.g., extra 
physio, pool therapy) and interventions (e.g., manipu-
lation), with minimal to no improvement. Efforts were 
also made to accommodate the new knee, such as hir-
ing a housekeeper to assist with household chores or 
using medication to continue participation in a pre-
ferred recreational activity: “Yeah, so before I go [to the 
activity] and it’s the only time I take these... it’s Trama-
dol, and it kills the pain and the stiffness.” These efforts 
meant that the accepting sub-process involved ongoing 
decision making about how long one should keep try-
ing to achieve further improvement. At the time of the 
study, this group had brought extra efforts at integrat-
ing to an end because they had given up hope that they 
would make a difference. In light of these frustrated 
efforts, many expressed disappointment about support 
from the health care system. There was a sense of being 
left too much on one’s own to figure out how to resolve 
persistent symptoms and of wanting “a little long-term 
follow-up.” In addition to decision making about bring-
ing integrating to a close, accepting activities involved 
reflection on personal expectations as part of making 
peace with their new knee. These reflections included 
consideration of whether one’s original expectations 
had been reasonable: “I’m glad it’s improved over what 

it was. Am I satisfied? No. But maybe that’s because my 
expectations were too high.”

Pattern IV People in this pattern had, to this point, 
attained insufficient adequacy. Participants in this group 
described ongoing, highly disruptive symptoms; for 
example, “I haven’t achieved pain removal, you know, 
I’ve still got it.” Continuing symptoms were the source of 
deep frustration and distress, often expressed in terms of 
unhappiness: “I am not happy with [the new knee]. I’ve 
never been happy with it. It’s just like a misery to me” and 
“I’ve been saying from day one [the new knee] has not 
been happy and that doesn’t make me happy.” People in 
this pattern described a substantial and, for many, intol-
erable gap between what they had hoped for from their 
TKA, and the reality of their new knee three to four years 
post-surgery. Someone went so far as to reflect that they 
might have been better off not having the surgery: “I wish 
that I hadn’t done it a lot of times. Because a lot of times 
when I’m in pain I wish to hell I’d not even thought of 
having this done.” People described knees that did not 
support their lives as hoped. Instead, their new knees 
added an ongoing burden: “If I ever want to walk or climb 
a step, it’s going to be a lot of hard work to get there. And 
I hate it.... because I can’t hardly walk anymore.”

Adapting was anything but straightforward for people 
in Pattern IV and was ongoing at the time of the study. 
The sub-process of integrating involved seeking both 
conventional and non-conventional interventions and 
multiple consults with surgeons, pain specialists, rehab 
providers, and family physicians, all to no significant 
avail. Efforts to accommodate the new knee included 
daily use of strong prescription medication and/or medi-
cal marijuana. Accommodations also involved adjust-
ments to tasks, such as hanging on to kitchen counters 
and using stools as way-stations in order to cook. 
Another modification involved working around limita-
tions getting down on the floor: “I’ve got to take a chair 
and hang onto it and slide down onto the floor. When I’m 
on the floor... I have to hang onto the edge of the desk 
and the leg, and pull myself up with the torso of my body 
because my leg just won’t let me push on it.” The sub-pro-
cess of accepting was highly active, with multiple negative 
emotions—these participants were angry and frustrated 
at the state of their knee. People in this group were fully 
committed to seeking further help and searching for 
answers wherever they could find them. They described 
struggling with a health care system that they felt was let-
ting them down. There were fears that the system might 
not hold the answer: “Am I going to be like this? I think I 
am because nobody’s going to help me. Nobody knows 
how.” There were also descriptions of feeling unheard: 
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“And then I’d see the surgeon [who would say], ‘well, eve-
rything is the same as what’s in your other leg, and eve-
rything is where it’s supposed to be, so there you go’.” No 
one in this group was prepared to make peace with their 
knee as it was—all still sought a knee that fit better with 
their expectations. This resolve was aptly summed up by 
this participant: “There’s got to be something to do. I’m 
just not, I’m not prepared to lay down and die. I’ve got 
things to do yet.”

Pattern V People in this pattern achieved tolerable ade-
quacy. These participants described knees that had ongo-
ing symptoms at the time of the study, but adapting had 
been pre-empted by emergent life events that occurred 
in close proximity to their surgeries, such as diagnoses 
with life-threatening conditions or the loss of a family 
member. Despite these ongoing symptoms, in the con-
text of their lives and in light of more pressing compet-
ing demands, people in this group felt their knees were 
tolerable: “I’ve had to forge on in daily living, because 
life’s forced me to and you just tolerate the pain as you 
go.” These people acknowledged that their new knees 
were not necessarily supporting their lives as expected—
but that, more importantly, their life situations were not 
as expected. These life situations took precedence over 
efforts to adjust to their new knee.

Given the priority of these life situations, adapting was 
inactive for people in Pattern V. To the extent adapting 
occurred before being pre-empted, it was described as 
straightforward and in fact played a very small role in 
these participants’ stories. These people did not detail 
aspects of either sub-process when telling their stories. 
Nonetheless, minimal integrating had taken place as all 
had undertaken basic rehab activities to the best of their 
abilities given the larger events in their lives. And their 
willingness to make do with less-than-perfect knees indi-
cated that they had done some accepting work towards 
making sense of their new knees within the context of 
their lives. For example, one of these individuals reflected 
on their new knee’s relative importance in their life: “So 
you see, when I started looking at [multiple procedures 
and diagnostics related to an urgent health condition] 
and I’ve been more than 2 months in hospital in 3 years... 
when you start looking at my knee problem, I mean my 
knee problem’s minor compared to that.”

The influence of contextual conditions on adapting
Across all five patterns, there was evidence in partici-
pants’ stories that adapting was influenced by a variety 
of contextual conditions. The stories of people in Pat-
tern V, for example, vividly demonstrated that other 
life events could disrupt adapting to the new knee. 

Participants described positive and negative effects of 
various personal characteristics on adapting—includ-
ing their age, health status, personal support, location, 
and means. For instance, one participant acknowl-
edged being “very very lucky” because they had good 
extended health insurance which enabled them to 
afford months of private physiotherapy and massage 
therapy, while another noted that accessing their rehab 
activities was facilitated by having family members to 
take them to appointments they would otherwise have 
trouble attending. Conversely, another participant felt 
their responsibility for taking care of their ailing spouse 
impeded their ability to complete their rehab sessions, 
while a rural participant had to travel for surgery, 
affecting both the timing of the procedure and the asso-
ciated out-of-pocket costs. Within our sample, there 
were not enough data to map these influences into the 
five patterns, but it was clear that personal circum-
stances can play a modifying role in adapting, particu-
larly with regard to integrating activities.

Discussion
When asked about long-term satisfaction with their 
new knee three to four years post-TKA, our participants 
assessed their knee in terms of its perceived adequacy—
how well their symptom resolution and regained function 
fit their expectations about how their new knee would 
feel and work. The use of grounded theory enabled us to 
identify the key process giving rise to these assessments 
of adequacy, namely the process of adapting—the expe-
rience of adjusting physically and cognitively to a new 
knee. While the idea of patients adapting following TKA 
surgery is not new [48], the adapting process has not pre-
viously been theorized as it is here. Significantly, for par-
ticipants who did not readily achieve the adequacy they 
had anticipated, this process of adapting was the domi-
nant thread in their stories. Their challenges integrating 
and accepting their new knee were keenly front of mind 
as they assessed their new knee.

While we approached this study anticipating that we 
might identify a new construct for patient satisfaction, 
we instead learned that what resonates for patients are 
concepts that are less all-encompassing and, at the same 
time, less summary in nature than satisfaction. While a 
level of “satisfaction” might be an efficient metric for cli-
nicians and health policymakers, in the context of our 
study it held less meaning for our participants. Partici-
pants’ sense of the adequacy of their new knee, and their 
experience of adapting to achieve that adequacy, took 
primacy. The concept of adequacy and the adapting pro-
cess, however, are closely tied to satisfaction. They are, 
in effect, satisfaction drivers. Given this relationship, 
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these participants’ experiences adapting to their new 
knee afford us key insights into how the health care 
system could adjust to better support these patients, 
and improve rates of satisfaction with this high-volume 
procedure.

Enhanced system support for physically integrating 
the post‑TKA knee
When assessing the adequacy of their new knee, a key 
consideration was participants’ sense of how comfort-
ably and well their new knee worked. This affirms the 
importance of known correlates of patient satisfaction 
such as symptom resolution and resumption of function 
[11, 13, 30, 31]. Negative associations have been reported 
between residual pain and compromised function and 
patients’ long-term satisfaction following TKA [49–51]. 
Shannak et  al. [50], for example, looked at a sample of 
patients with a mean follow-up time of roughly 9  years 
and found that those who were dissatisfied reported pain, 
stiffness, and poor range of motion as the primary rea-
sons for dissatisfaction. What our study contributes is a 
view into how these poorer outcomes are experienced 
and managed by patients as they adapt to their post-
TKA knee. The stories of patients in Patterns III and IV, 
all of whom described notable shortfalls in the quality 
of their symptom resolution and function, detailed inte-
grating experiences that were not straightforward. The 
more compromised their symptom resolution, the more 
their integrating activities relied on the health care sys-
tem to support their efforts at improvement—including 
additional therapy, manipulations, pain management, 
and even a replacement of an original replacement. Par-
ticipants whose additional efforts at integrating did not 
secure the results they wanted, expressed deep frustra-
tion with what they perceived to be a lack of adequate 
help from the health care system.

These less straightforward, less successful integrat-
ing experiences reveal a weakness in the current one-
size-fits-all approach to post-TKA follow-up and 
rehabilitation services. Participants who took longer 
than anticipated to achieve adequate results spoke to an 
absence of readily available clinical support that extended 
beyond standard follow-up. This is a remediable service 
gap. For those with minor delays and setbacks in symp-
tom resolution, this support could be managed through 
easier access to additional follow-up consults and greater 
flexibility in the number of prescribed and covered physi-
otherapy sessions. These would be a manageable system 
investment towards greater adequacy more quickly real-
ized for the patient. For patients whose persistent symp-
toms are particularly tenacious, a more structured and 
extended clinical response could deliver major benefits to 
patients. This response could be managed through a care 

model that provides access to ongoing clinical and infor-
mational support and guidance navigating the system 
[38]. Such a model could be staffed by dedicated TKA 
nurse practitioners or patient navigators who are trained 
to assess complications and delays in TKA recovery and 
direct patients to the most appropriate system resources 
to address those issues [38, 52, 53]. Early evidence on 
orthopedic nurse navigator programs indicates that they 
can be cost-effective [54], reduce readmissions [52], and 
receive good patient feedback [55–57]. The approach 
would alleviate unnecessary and inappropriate excess 
demand on surgeons, and allow patients an easily acces-
sible health system contact who could spend more time 
than a surgeon listening to and addressing their concerns.

Enhanced system support for cognitively accepting 
the post‑TKA knee
The other key input into assessments of adequacy was 
the extent to which the new knee met the expectations a 
person had going into the surgery. For those in our study 
whose symptoms did not resolve as anticipated, there 
was a range of negative responses that affected accepting 
their new knee—from surprise and disappointment that 
needed to be processed, to outright refusal to settle for 
a knee they felt was inadequate. The role of expectations 
has been studied relative to TKA patient satisfaction. 
There is evidence that TKA patients tend to have overly 
high expectations going into surgery [58–60]. While some 
studies have examined if pre-surgical expectations predict 
patient satisfaction [61–63], there is a growing recognition 
that the role of expectations may be better understood by 
looking at the effect of fulfilment of pre-surgical expecta-
tions on satisfaction [64–66]. Our findings affirmed the 
importance of fulfilment—the fit between pre-surgical 
expectations and post-surgical reality [64].

The importance of fulfilling pre-surgical expectations 
[64–66], and evidence that TKA patients may be carrying 
unrealistic expectations into these procedures [58–60], 
points to a key opportunity for the system to better sup-
port the accepting sub-process of adapting through a 
more consistent and systematic approach to working with 
patients to set appropriate informed expectations prior 
to surgery [58, 67]. While it was evident in our study that 
a few of the surgeons did talk with their patients about 
expectations, it was also evident that many did not. Fur-
ther, while all our participants attended education sessions 
and/or received educational materials prior to surgery, 
these materials were not designed to shape expectations. 
Smith et al. [58] found that patients, despite exposure to 
comprehensive educational material, still tended towards 
unrealistic expectations about what the procedure would 
do, and concluded this could only be properly addressed 
in specific one-on-one discussions. Collaborating with 
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patients to set expectations could be accomplished as a 
standard component of the pre-surgical consult. This dis-
cussion would include soliciting a patient’s views on what 
they hope for from the surgery and then modifying expec-
tations as needed based on the clinician’s assessment of 
what the procedure could reasonably be expected to do 
for an individual patient [58, 59].

Study limitations
Given our study’s cross-sectional design, the analysis was 
not able to shed light on how adapting unfolds immediately 
post-surgery. As it is reasonable to expect that the process 
of adapting would be most active in the first year follow-
ing surgery, we anticipate that the most comprehensive 
understanding of how the sub-processes of integrating and 
accepting interact would come from data collected within 
that post-surgical time period. Exploring the concept of 
adapting in that pivotal first year would be a valuable addi-
tion to our understanding of the process, and could shed 
light on other opportunities to better support TKA patients.

Our study sample was limited in its diversity (e.g., eth-
nicity, income) as a consequence of our sampling frame, 
which was restricted to members of an existing patient 
cohort who expressed willingness to participate in fur-
ther research. This may have resulted in a high level of 
homogeneity in the interviewees on certain characteris-
tics. Future exploration into the nature of adapting would 
benefit from a more diverse sample.

Lastly, the nature of our interview guide questions 
did not render data that shed much light on the influ-
ence of personal contextual conditions. The experiences 
of participants in Pattern V, whose ability to adapt to 
their knee had been compromised by other life events, 
demonstrated that these personal conditions can have 
a considerable impact on a person’s experience adapt-
ing. A deeper exploration into other personal contextual 
conditions—such as financial means (e.g., ability to pay 
for extra treatment) or geographic location (e.g., rural 
system capacity)—could provide important insight into 
how contextual conditions facilitate or impede a person’s 
experience adapting.

Conclusions
In our study, participants assessed their post-TKA knees 
in terms of its perceived adequacy. We found that the pro-
cess of adapting to a post-TKA knee determines achieved 
adequacy. Both adequacy and the experience of adapt-
ing influenced our participants’ sense of satisfaction with 
their new knees. The process of adapting provides a num-
ber of opportunities for enhancing system support in ways 

that could improve long-term patient satisfaction. These 
opportunities include the development and evaluation of 
a care model that allows comprehensive long-term clinical 
support for patients whose knees do not achieve desired 
results on schedule, and collaborating with patients to set 
and manage reasonable expectations about how their new 
knee will feel and work following this procedure.
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