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Abstract

Background: The current practice in elective orthopaedics does not routinely include psychological interventions
despite evidence that psychological factors such as personality, anxiety, depression and negative thinking styles can
influence outcomes and recovery from surgery. The objective of this paper was to review the effectiveness of
psychological interventions used in conjunction with total hip (THA) and knee arthroplasty (TKA), in improving
patient reported joint outcomes.

Methods: An extensive literature search was conducted according to Preferred Reporting Items for Systematic
reviews and Meta-Analyses guidelines. Search terms included psychology, interventions, and orthopaedics. Articles
were included if they were randomised controlled trials (RCTs) of psychological interventions involving active
patient participation measured with patient reported joint outcomes in patients undergoing hip or knee
arthroplasty.

Results: A total of 19,489 titles were screened. Seven studies met the inclusion criteria and were included. Five of
seven studies did not show improvements in patient reported outcomes after surgery. Specifically, psycho-education
alone was not effective at improving patient reported joint outcomes in two out of two studies.

Conclusion: The current literature does not support routine psychological interventions for TKA and THA. However, it
should be noted that the literature for psychological interventions in conjunction with TKA and THA is still in its
infancy. This gap in the literature is surprising, considering the importance of the role of psychological factors in
recovery. Further RCTs with long term follow ups, multidisciplinary involvement, and more comprehensive and focused
interventions that go beyond educating patients are needed. Future studies should account for the demand effect,
include measures of psychological variables to determine whether psychological interventions are more beneficial for
some patients compared to others, and compare the different modes of delivery and timing of interventions to
determine the optimal nature and duration of psychological interventions for TKA and THA.
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Background
The current practice in elective orthopaedics does not
involve routine psychological interventions, despite evi-
dence that psychological factors influence outcome and
recovery from surgery [1–3]. One in eight patients ex-
perience moderate to severe levels of pain one year after
total knee arthroplasty (TKA) despite having normal

clinical and radiographic findings [4]. Many studies have
suggested that psychological factors such as personality,
anxiety, depression and negative thinking styles influ-
ence outcomes and recovery from surgery [1–3, 5, 6].
Giesinger et al. documented that psychological and
demographic factors accounted for more variance in pa-
tient reported outcomes after hip and knee arthroplasty,
than surgical factors [1]. Therefore, it would seem logical
that inclusion of psychological interventions to facilitate
recovery from arthroplasty may enhance patient satisfac-
tion and outcomes, as psychological factors can influence
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perception of pain, participation in rehabilitation and
other outcomes after surgery [7].
Previous meta-analyses and systematic reviews [8–10] of

psychological interventions found some to be effective in
improving physical and psychological outcomes after surger-
ies. For example, in the most recent review, Nelson et al. in-
vestigated 20 studies with patients undergoing abdominal,
cardiac, and orthopaedic surgery, and documented that
there was some evidence for relaxation therapy in improving
psychological well-being, such as reducing tension, anger,
anxiety and pain, and evidence that guided imagery reduced
post-surgical pain levels, and reducing analgesic intake [9].
Most reviews include a wide range of surgical procedures,

which makes it difficult to draw conclusions and frame rec-
ommendations specific to TKA and total hip arthroplasty
(THA). Arthroplasty is an elective surgery and is often
undergone by healthy individuals with relatively low rates
of comorbidities [11], and is thus very different from other
surgeries, for example, coronary artery bypass grafting
where patients require surgery in order to prolong life.
This systematic review aimed to bring more clarity

with respect to the effectiveness of psychological inter-
ventions in improving joint outcomes following hip and
knee arthroplasty. The following questions were ad-
dressed: Are psychological interventions beneficial in
improving recovery and joint outcomes after TKA and
THA? If so, are all types of psychological interventions
equally effective?

Descriptions of psychological interventions in
reviewed articles:
Cognitive behaviour therapy, psycho-education, motiv-
ational interviewing, relaxation therapy and guided imagery
are some examples of well-established evidence-based
psychological therapies in the literature.

Cognitive behaviour therapy
Cognitive behaviour therapy seeks to reduce symptoms
by modifying maladaptive thought patterns and behav-
iours [12, 13]. It is based on the works of Beck [14] and
Ellis [15]. Ellis proposed the ABC model of irrational be-
liefs, which cognitive behaviour therapy is based upon
[16]. In the ABC model, an activating event (A), such as
pain after surgery, in combination with a negative/ir-
rational Belief (B), thinking that surgery is only success-
ful if there is no pain at all, leads to a maladaptive
behavioural or cognitive consequence (C), thinking that
the pain will last forever and that the procedure had
failed [16]. Cognitive behaviour therapy aims to help the
patient understand and alter beliefs and thought
processes, in order to positively influence consequences
[15, 17, 18]. The therapist guides the patient to actively
recognise maladaptive beliefs and thoughts, and to effect
changes in emotional and behavioural consequences [18].

Psycho-education
Psycho-education is the systematic education of patients
about their condition, along with discussion of coping
strategies that might be used to manage and cope with
current and future problems [19–21]. Psycho-education
is often part of cognitive behaviour therapy [22, 23], but
unlike cognitive behaviour therapy, Psycho-education
does not aim to change emotional and behavioural con-
sequences by exploring and changing a patient’s belief,
but rather gives the patient information about their con-
dition and offers suggestions of behaviour changes that
they can implement when faced with problems.

Motivational interviewing
Motivational interviewing is a counselling style that is
targeted at eliciting behaviour changes [24]. Unlike per-
suasion, which generally increases resistance from the
patient, motivational interviewing aims to explore and
resolve the patient’s ambiguity to change [24]. The
counsellor uses empathy and acknowledges resistance,
to guide the patient to create a discrepancy between rea-
sons for and against change [25]. It is paramount that
the patient reaches the conclusion on their own accord,
with guidance from the counsellor [25].

Relaxation therapy
Relaxation therapy encompasses a range of techniques
designed to reduce muscle tension and autonomic
arousal [26]. This is achieved by using skills that focus
on the internal state of the individual such as controlled
breathing, focused muscle relaxation and postural
awareness and management. [26]. Techniques typically
focus on the redirection of attention of the patient from
their thoughts and emotions [27].

Guided imagery
Guided imagery is a type of relaxation therapy in which pa-
tients deliberately form mental representations of positive
images to promote relaxation and body awareness [28, 29].
While many relaxation therapies focus on physical compo-
nents such as breathing and muscle tension, guided im-
agery most commonly focuses on sensory information
such as sound, smell, touch, vision and taste [29, 30].

Methods
Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) guidelines were applied. There
was no published protocol for this review.

Search strategy
The search included empirical articles published in
peer-reviewed journals, conference abstracts, and un-
published articles between January 1980 and mid-May
2017. An extensive literature search was conducted by
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searching electronic databases (Keyword and MeSH ex-
plode) for published articles and conference abstracts
(MEDLINE, PsycInfo, EBSCO, PubMed, CINAHL, Web
of Science, Scopus), grey literature (PsycExtra, Cochrane
Library), and dissertations and theses (ProQuest Disser-
tations and Theses). Hand-searching was also conducted
by reviewing the references cited in previous systematic
reviews, and articles included in this study.
Unpublished dissertations, theses and grey literature

were included in the search in order to avoid publication
bias. Authors of conference abstracts, who reported col-
lecting data on patient reported outcomes in elective
orthopaedic surgery after psychological interventions

were contacted by email for further information about
their studies. The date of the last search was 17 May
2017. The search methodology is detailed in Fig. 1.
The following search terms were used: (psychological

OR cognitive OR behavioural) AND (intervention OR
therapy OR treatment OR program OR education OR
information OR teaching OR skill OR learning) AND
(orthopaedic OR orthopedic OR knee surgery OR hip
surgery OR shoulder surgery OR spine surgery). Boolean
truncations were used to allow for a more expansive
search (see in Appendix for an example).
The terms chosen covered were broad in focus to

allow inclusion of all studies that investigated the role of

Fig. 1 Flow chart of search, retrieval and inclusion process
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psychological intervention in elective orthopaedic sur-
gery. However, in order to understand the more specific
effects of psychological interventions on patients under-
going hip and knee arthroplasty, articles included in this
review were further restricted.

Selection criteria
Studies included in this review satisfied the PICOS
criteria:
Participants: elective orthopaedic patients undergoing

knee or hip arthroplasty;
Interventions: psychological interventions involving

active patient participation;
Comparisons: control groups including placebos, sham

treatments, treatment as usual, education only or phys-
ical exercise only;
Outcome: Patient reported joint outcomes including

pain, and/or functionality, and/or disability;
Study designs: Randomised controlled trials (RCTs).
Studies were excluded if participants did not

undergo surgery, and/or if psychological intervention
was compared to surgery. Studies were also excluded
if they did not include a control group, and if a pa-
tient reported joint outcome was not measured. Arti-
cles that were in languages other than English and
German were excluded. Only randomised control tri-
als were reviewed.

Quality assessment
Only articles that fulfilled the requirements of the qual-
ity assessment were included in the review. In order to
be considered good quality, an article must: 1) clearly
describe the aims of the study; 2) adequately describe
the methods undertaken in the study such that it may be
replicated, which required clear descriptions of the re-
cruitment of participants, timeline of interventions and
data collection; and 3) have logical and sound conclu-
sions drawn from results of the study.
Two authors (SB and LK) conducted the systematic

searches and reviewed articles independently, according
to the selection criteria. When there were disagreements
regarding whether an article should be included, the
issue was discussed with a third author (MSK), and a de-
cision was made when all authors came to an
agreement.

Data extraction
Data on participants, type of surgery, type of interven-
tion, intervention timeline, sample size, follow ups, drop
outs, outcome measures, professional backgrounds of
therapists, power calculations, and major findings re-
garding patient reported joint outcomes were docu-
mented on pre-designed spreadsheets. Interventions

were classified as effective if at least one outcome related
to the arthroplasty was significantly improved for the
treatment group compared to control group, after sur-
gery. Data was extracted by the first author and checked
by the second author.

Risk of Bias assessment
All included papers were reviewed for risk of bias, by
assessing seven criteria adapted from the Cochrane Risk
of Bias Tool [31]: 1) adequate randomization (selection
bias); 2) dropout rate was not a threat to power (attrition
bias); 3) demand effect - assessor of outcomes should
not be the therapist/clinician (detection bias); 4)
complete reporting of outcome data in results section; 5)
significant and non-significant findings reported appro-
priately in the discussion section (reporting bias); 6)
monitored intervention integrity; and 7) appropriate use
of statistical analyses. Advice from a statistician about
the appropriateness of statistical analyses was obtained.
There were two stages in defining risk of bias. Firstly,

the articles were assessed according to the seven criteria,
and rated with a risk score of “high” or “low” for each
criterion. If there was inadequate information in articles
to determine whether a criterion was satisfied, then a
risk score of “high” was given. Secondly, a pre-defined
classification of overall risk of bias assessment was
agreed upon by the authors. Each article was rated to
have either low, moderate or high overall levels of risk of
bias, according to the following classification: low risk
(A) where the article satisfies all 7 criteria in stage one;
moderate risk (B) where 1–3 criterion were not satisfied
in stage one; and high risk (C) where more than 3 criter-
ion were not satisfied in stage one.

Results
Study selection
A total of 19,489 titles of studies were screened. Seven stud-
ies met criteria, and were included in this review (Fig. 1).

Study characteristics
Characteristics of the included studies are presented in
Table 1.

Participants
The 7 reviewed studies consisted of 7 randomized con-
trolled trials [32–38]. A total of 573 participants were in-
volved, where 280 participants underwent a total knee
arthroplasty (TKA), while 293 underwent a total hip
arthroplasty (THA).

Analysis of studies
The data extracted from studies were categorised ac-
cording to effectiveness in improving patient reported
outcomes, and are presented in Table 2. Table 2 also
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summarises the joint outcomes that were found to be
improved by interventions, and joint outcomes that were
not found to be improved by interventions.

Types of psychological interventions
Two studies used psycho-education [33, 35], one used
motivational interviewing [34], and three used guided
imagery [36–38]. One study used a combination of cog-
nitive behaviour therapy and relaxation therapy [32].

Effectiveness of interventions
Patient reported outcomes included pain, physical health
status, physical function, stiffness and fatigue. The most
common parameter was pain, either measured on a nu-
merical rating scale, visual analogue rating scale (VAS),
or as part of the Western Ontario and McMaster
Universities Arthritis Index (WOMAC).
Overall, two out of seven studies (total n = 126, 65

treated) found psychological interventions to be effective
in improving at least one patient reported joint outcome
[32, 36]. Of these two studies, one study (total n = 44, 23
treated) used a combination of cognitive behaviour ther-
apy and relaxation therapy and was found to signifi-
cantly improve hip function at the 12 month follow-up
[32], and one study (total n = 82, 42 treated) used guided
imagery and was found to significantly decrease knee
pain 3 weeks after surgery [36]. Psycho-education,
guided imagery, and motivational interviewing were
amongst the types of interventions that were found to
be ineffective in improving patient outcomes after TKA
and THA.
The number of sessions of interventions varied widely,

ranging from 1 to 35 sessions. Interventions that were

effective in improving patient reported joint outcomes
ranged from 6 to 35 sessions [32, 36]. All interventions
with less than six sessions were not effective in improv-
ing patient reported outcomes [33–35, 38], and one
intervention with more than 14 sessions was found to be
ineffective [37]. However one intervention with 6 to 12
sessions [32] and another intervention with 35
self-directed sessions [36] were found to improve patient
reported outcomes.

Mode of delivery
Mode of delivery varied across the studies with inter-
ventions delivered face to face, by video, by audio
and by a mix of telephone and face to face contact.
Effective interventions were delivered face to face
[32], and by audio recording [36]. However, not all
interventions delivered face to face and by audio re-
cording were effective. Of two studies that delivered
psychological interventions in-person (i.e. face to
face) [32, 35], one [32] was effective (total n = 44, 23
treated). One study delivered interventions partially
over the telephone and partially in-person [34], and
was found to be ineffective. One study used video re-
cordings [33], and was found to be ineffective. Three
studies used audio recordings to deliver psychological
interventions [36–38], and one [36] was effective
(total n = 82, 42 treated).

Timing of interventions
Interventions were delivered either pre-surgery,
post-surgery, or both pre and post-surgery, and varied
considerably in terms of the number of sessions con-
ducted. Four studies delivered psychological intervention

Table 2 Effectiveness of interventions in improving patient reported outcomes after surgery

Not effective Effective

Study Psychological
intervention
(Surgery)

Mode of
delivery

Timing of
Intervention

Joint outcomes
measured

Study Psychological
intervention
(Surgery)

Mode
of
delivery

Timing of
intervention

Joint
outcome
improved

Joint outcomes
measured but
not sig.

Doering et
al. (2000)
[33]

Psycho-
education
(THA)

Video Pre-surgery Pain Berge et
al. (2004)
[32]

CBT +
Relaxation
(THA)

In-
person

Pre-surgery Function Pain

Grossman
(2016) [37]

Guided
Imagery
(THA + TKA)

Audio Pre-surgery Pain Jacobson
et al.
(2016) [36]

Guided
Imagery
(TKA)

Audio Pre- and
Post-
surgery

Pain Function,
Stiffness

Frost
(2003) [34]

Motivational
Interviewing
(THA)

In-Person
+
Telephone

Post-
surgery

Pain, Stiffness,
Function,
Physical Health

Forward
et al.
(2015) [38]

Guided
Imagery
(THA + TKA)

Audio Pre- and
post-
surgery

Pain

McGregor
et al.
(2004) [35]

Psycho-
education
(THA)

In-person Pre-surgery Function, Pain

Note. The word “significant” was abbreviated with “sig.”
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sessions pre-surgery [32, 33, 35, 37], while one study de-
livered sessions post-surgery [34]. The number of ses-
sions in pre-surgery interventions ranged from 1 to 28
sessions [32, 33, 35, 37], while the post-surgery interven-
tion had 3 sessions [34]. Two studies [36, 38] delivered
psychological intervention sessions both pre-surgery and
post-surgery. The number of pre-surgery sessions ranged
from 1 to 14 sessions, and post-surgery sessions ranged
from 3 to 21 sessions [36, 38].
There was no clear trend as to the effectiveness of inter-

ventions according to the timing in which interventions
were delivered. One intervention that was effective in im-
proving at least one patient-reported outcome after surgery
[36] was delivered both pre- and post-surgery (total n = 82,
42 treated), while the other intervention that was effective
(total n = 44, 23 treated) was delivered pre-surgery [32].
The intervention delivered post-surgery only was not
found to be effective [34], the other intervention delivered
both pre and post-surgery was found to be ineffective [38],
and the other three interventions delivered pre-surgery
only were found to be ineffective [33, 35, 37].

Length of follow up
The timing of follow up measurements was variable and
ranged between 1 day and 12 months post-surgery. One
study conducted a follow up 12 months post-surgery
[32], one study at 6 months post-surgery [36], one study
at 5 months post-surgery [34], two studies at 3 months
post-surgery [33, 35], and two studies conducted follow
ups less than 1 week post-surgery [37, 38].

Risk of bias across studies
Of 7 studies, 5 had moderate risk of bias [32–34, 36, 38]
and 2 had high risk of bias [35, 37].
The most adhered to criteria were adequate

randomization and complete reporting of findings in the
discussion section. The least adhered to criterion was
having an independent researcher (i.e. not therapist or
clinician) to collect outcome measures, which increased
detection bias. As expected, none of the studies blinded

participants or clinicians providing the interventions, as
it is not possible due to the nature of psychological in-
terventions. A summary of the risk of bias assessment is
displayed in Table 3.

Discussion
Five out of seven RCTs did not show a benefit for psy-
chological interventions in TKA and THA, questioning
whether psychological interventions should be part of
routine arthroplasty surgery. However, it should be
noted that the literature for psychological interventions
in conjunction with TKA and THA is still in its infancy,
considering that 10 data-bases were searched, and only 7
RCTs met criteria to be reviewed. Many studies had
small sample sizes and moderate levels of risk of bias
despite being RCTs. The sub-optimal quality of articles
exploring the effects of psychological interventions on
patient reported joint outcomes is concerning, and the
gap in the literature is surprising, considering the im-
portance of the role of psychological factors in recovery.
Across the 7 studies, many different types of interven-

tions were applied, and the timing and mode of delivery
was variable, making comparisons difficult. Despite this,
some interesting conclusions and directions for future
research can be drawn.
Firstly, psycho-education was found to be ineffective

in improving patient reported joint outcomes. Both
RCTs applying psycho-education only found no sig-
nificant differences between treatment and control
groups [33, 35]. Imparting information alone to pa-
tients, while necessary, seems insufficient to change
behaviour and therefore does not improve outcomes.
This is in keeping with previous findings [39, 40].
Many studies have shown that psychological factors
such as personality, anxiety, depression, and negative
thinking styles influence the outcomes after surgeries
[1–3, 5, 6]. Given that psycho-education alone is not
effective in improving patient-reported joint related
outcomes after surgery, these psychological factors
need to be addressed using more comprehensive

Table 3 Risk of bias assessment

Authors Risk of
bias

Selection
bias

Attrition
bias

Detection
bias

Complete outcome
data (results)

Reporting bias Compromised
Intervention integrity?

Appropriate
use of statistics?

Berge et al. (2004) [32] B Low risk High risk High risk Yes Low risk High risk Yes

Doering et al. (2000) [33] B Low risk Low risk High risk No Low risk Low risk Yes

Forward et al. (2015) [38] B Low risk Low risk High risk No High risk Low risk Yes

Frost (2003) [34] B Low risk High risk Low risk Yes Low risk Low risk Yes

Grossman (2016) [37] C Low risk High risk High risk Yes Low risk High risk No

Jacobson et al. (2016) [36] B Low risk High risk Low risk Yes Low risk Low risk No

McGregor et al. (2004) [35] C High risk Low risk High risk No Low risk High risk Yes

Note. Overall risk of bias: low risk (A), moderate risk (B) and high risk (C). Highlighted cells indicate unsatisfied criterion. No = high risk
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interventions that go beyond educating patients. In
other words, changing patients’ thinking styles and
providing strategies for managing physiological states
are important in achieving improved patient reported
outcomes after TKA and THA.
Secondly, interventions with less than six sessions

were found to be ineffective, but beyond this, there was
no clear relationship between the number of sessions
and effectiveness of interventions. There was also no
clear indication for the effectiveness of the different
modes of delivery, or timing of interventions (i.e. pre/
post-surgery). Further research is needed to define the
optimal nature and duration of psychological interven-
tion for TKA and THA.
There was promising evidence from two RCTs which in-

tegrated some form of relaxation therapy in their interven-
tions, that psychological interventions improved outcomes
post-surgery [32, 36]. Both studies showed a lasting effect
beyond the allocated therapy period. One study that deliv-
ered cognitive behaviour therapy and relaxation therapy
with a clinical psychologist found improvements in
patient-reported functionality 12 months after surgery [32],
and the other study found that guided imagery improved
patient-reported pain 3 weeks after surgery [36].

Limitations
This systematic review identified a growing body of lit-
erature that explored the use of psychological interven-
tions in TKA and THA. The quality of studies was
sub-optimal with various sources of bias identified. Most
studies did not account for a demand effect, where ther-
apists or clinicians that administered interventions also
collected outcome data. The demand effect is related to
response-biases, where patients respond to questions in
order to maintain socially desirable appearances [41]. It
is possible that patients report improvements in order
not to disappoint their therapist, or to maintain an
image of being a “good patient”. Future studies can ac-
count for the demand effect by having an independent
researcher administer the questionnaires to patients and
by including objective measures of outcomes, for ex-
ample, measuring the range of motion to assess func-
tionality of the knee or hip.
One of the main limitations of the current literature is

the lack of long-term follow ups. Many studies focused on
early postoperative outcomes, often only exploring out-
comes during hospitalisation. It has been found that ma-
jority of patients experience low to mild levels of pain
immediately after TKA [42], which mostly declines to half
the intensity after 3 months [4]. Subjective perception of
pain and functionality of the knee improves over a period
of two years, and reaches a plateau after this period [43].
Thus, it would be important for studies to monitor patient

outcomes over a longer period, as the rate of recovery var-
ies over months [4, 42, 43].
Only one study in this review conducted a follow

up at 12 months post-surgery [32] and one study
conducted a follow up at 6 months post-surgery [36].
Thus, a conclusion as to whether psychological inter-
ventions have a lasting influence on patient outcomes
cannot be drawn.
Most studies in the literature did not have specific

intervention programs targeting different groups of
patients in recovery from TKA and THA, rather, they
were implemented as general concepts to every pa-
tient. Many patients will do well after TKA and
THA, and psychological interventions may be more
beneficial for patients with higher levels of cata-
strophic thinking styles, depression or anxiety as pa-
tients with these traits tend to have worse outcomes
after surgery [1–3, 5, 6]. Future studies may wish to
include measures of these psychological variables, to
gauge whether psychological interventions are more
beneficial for some patients compared to others. Add-
itionally, most studies lacked a multi-disciplinary ap-
proach, where there was a lack of input from both
mental health practitioners (e.g. psychologist or
psychiatrist) and a surgical team member (e.g. sur-
geon). Future studies may wish to explore whether
psychological interventions targeting recovery from
TKA and THA specifically, with involvement of a
multi-disciplinary team are effective.

Conclusions
The current literature does not support the effective-
ness of psychological interventions in improving pa-
tient reported joint outcomes after TKA and THA as
most interventions explored by studies were found to
be ineffective. Specifically, psycho-education alone was
shown to be ineffective. It should be noted that the
literature for psychological interventions in conjunc-
tion with TKA and THA is still in its infancy. This
gap in the literature is surprising, considering the im-
portance of the role of psychological factors in recov-
ery. Further RCTs with long term follow ups (e.g. at
least 1 year), with more comprehensive and focused
interventions that go beyond educating patients are
needed. Future studies should account for the de-
mand effect by involving an independent researcher
and including objective measures of joint outcomes,
include measures of psychological variables to deter-
mine whether psychological interventions are more
beneficial for some patients compared to others, in-
volve a multidisciplinary team, and compare the dif-
ferent modes of delivery and timing of interventions
to determine the optimal nature and duration of psy-
chological interventions for TKA and THA.
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