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Abstract

Background: Osteoarthritis (OA) is a leading cause of disability in developed nations. Total knee arthroplasty (TKA)
is a clinically effective treatment for people with end-stage knee OA, and represents one of the highest volume medical
interventions globally. However, up to one in three patients remain dissatisfied following TKA. Research indicates that
the strongest predictor of patient dissatisfaction following TKA is unmet expectations. This study will use a discrete
choice experiment (DCE) provided to patients to improve knowledge of the expected outcomes of TKA. This increased
knowledge is based on actual outcome data and is hypothesised to optimise patient expectations of TKA outcomes,
thereby increasing their satisfaction and self-reported health outcomes.

Methods/design: One hundred and thirty-two people with end-stage OA on the waiting list for TKA will be recruited
and randomly allocated to one of two groups using computer-generated block randomisation. A randomised controlled
trial (RCT) adhering to SPIRIT and CONSORT guidelines will evaluate the effect of administering a DCE prior to surgery on
patient-reported pain and function and satisfaction following TKA. Patients in the intervention arm will complete a
survey containing the DCE, compared to the control group who will complete a modified survey that does not contain
the DCE activity. The DCE contains information on actual risks of postoperative complications, as well as health status
after TKA. The DCE encourages patients to actively make trade-offs between risks and health outcomes to elicit their
preferences. Participants in both groups will be required to complete the survey after consenting to have the procedure,
but prior to surgery during their routine preadmission appointment at St. Vincent’s Hospital, Melbourne, Australia (SVHM).
Patients in both the intervention and control groups will also be required to complete a brief patient expectation survey
1 week prior to scheduled TKA. In addition, orthopaedic surgeons will complete a brief expectations survey for each
patient consented for TKA to compare matched surgeon and patient expectations for recovery following TKA. Primary
outcomes will be evaluated by a blinded examiner at 12 months post surgery using a validated self-reported pain and
physical function scale, and a validated patient satisfaction scale. Secondary outcomes will include a range of validated
measures of health and psychological wellbeing. All analyses will be conducted on an intention-to-treat basis using
linear regression models.
(Continued on next page)
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Discussion: This study is the first of its kind to use a DCE to provide information to patients to optimise their
expectations of the outcomes of surgery. Reducing the rate of patient dissatisfaction commonly seen in patients
following TKA will help to reduce the burden associated with poor outcomes on the health system.

Trial registration: Australian New Zealand Clinical Trials Registry (ACTRN12615001226594p). Version 1; registered
on 9 November 2015.

Keywords: Total knee arthroplasty, Discrete choice experiment, Risk perception, Patient expectations, Outcomes

Abbreviations: CONSORT, Consolidated Standards of Reporting Trials; DCE, Discrete choice experiment;
OA, Osteoarthritis; OECD, The Organisation for Economic Co-operation and Development; RCT, Randomised
controlled trial; SMART, St. Vincent’s Melbourne Arthroplasty Outcomes Registry; SVHM, St. Vincent’s Hospital,
Melbourne; TKA, Total knee arthroplasty

Background
Osteoarthritis (OA) is one of the most disabling diseases
in developed countries and is responsible for significant
functional limitation in over 43 million people world-
wide, 27 million of whom are 60 years of age or older
[1]. Age is the strongest predictor of the development
and progression of OA, and as such the number of
people suffering with OA is expected to increase over
the coming years due to population ageing [2]. Total
knee arthroplasty (TKA) is a cost-effective treatment for
people with end-stage knee OA [3] that improves quality
of life by reducing pain, joint deformity and loss of func-
tion. It is a high-cost [4, 5] and high-volume procedure
[6], which dominates national surgical waiting lists. The
number of TKAs being performed each year has risen
markedly over the past decade and on average has dou-
bled in most Organization for Economic Co-operation
and Development (OECD) countries [2]. In Australia,
nearly 50,000 people underwent TKA in 2014 at an esti-
mated cost exceeding Australian $1 billion [5, 6].
Many studies have confirmed the beneficial impact of

TKA on pain, disability and quality of life on average [7, 8];
however, surgery is not without risk, and not without
heterogeneity in outcomes. In the short-term postoper-
ative period, there is a small risk of severe complica-
tions [9–11] and in the longer term there is the risk of
prosthesis failure, primarily through loosening, result-
ing in the need for complex revision surgery [6]. While
survival analysis is crucial for understanding the failure
rate of TKA, revision surgery alone as a sole index of
failure has been called into question because of the po-
tential for underestimating the problem [12]. In this
regard patients with joint pain and dysfunction may en-
dure years of dissatisfaction without undergoing revi-
sion surgery, with reports suggesting that 15–30 % of
patients are dissatisfied despite the procedures being
technically and radiologically satisfactory [13].
Not all patients undergoing TKA are at equal risk of

complications. A number of patient factors can increase
the risk of complications for individuals undergoing

TKA, including: age and gender [14], body mass index
[9, 10], ethnicity [15], psychological distress [16, 17],
baseline pain and functional disability [14], comorbidity
profile [9, 14] and radiographic OA severity [14]. For in-
dividuals considering TKA as a treatment option very
little is known about patients’ perspectives on acceptable
level of risk and how closely aligned or not this risk is
with their treating clinicians’.
Although patients and clinicians share similar goals of

maximising treatment benefits while minimising risk, they
may have different perspectives on trade-offs among bene-
fits and risks of treatment [18]. The acceptable level of risk
tolerated by a patient depends not only on the benefits
provided by the TKA (significant pain relief and improve-
ment in joint function) but also on the seriousness and
severity of the disease, the availability of other treatments
and other factors such as risk of complication [19]. To
date, patients’ assessments of risks and benefits of surgical
interventions have not been subjected to rigourous evalu-
ation. This is important because unrealistic patient expec-
tations and uninformed perceptions of potential benefits,
risks and limitations of surgery lead to dissatisfaction
following TKA [20].
It has been shown that more than one half of patients

undergoing TKA have expectations of surgery that ex-
ceed those of their surgeons; in contrast, only one quar-
ter expect less than their surgeons [21]. Patients with
higher levels of expectations than their surgeons antici-
pated greater improvements in activity levels and those
with lower expectations anticipated a higher incidence
of complications. It has also been reported that the rate
of dissatisfaction amongst TKA recipients with unmet
expectations is as high as 49 % compared to 6 % in those
whose expectations have been met [13].
This study will use a discrete choice experiment (DCE)

as an intervention to provide patients with more realistic
expectations of the outcomes of TKA, specified in terms
of operative and postoperative risks and improved func-
tion and quality of life. DCEs are choice models that de-
scribe, explain, and predict choices between two or more
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discrete alternatives, such as whether or not to undergo
surgery. The DCE is administered as part of a survey,
where patients are asked to compare a series of hypothet-
ical (but realistic) scenarios that describe risks and out-
comes of TKA, and asked to choose which they would
prefer [22]. By asking individuals to choose between
scenarios, the DCE elicits patients’ willingness to accept
trade-offs between features of specific treatments with dif-
ferent characteristics, thereby revealing their preferences
in terms of the relative importance of each characteristic
of the treatment [23, 24]. The impact of administering
a DCE prior to TKA on quality of life and satisfaction
post surgery will be examined in a randomised con-
trolled trial (RCT).
To date, patients’ assessments of risks and benefits of

surgical interventions, and specifically TKA, have not
been subjected to rigourous evaluation. The aim of this
research is to use DCEs to (1) explore how patients with
end-stage OA undergoing TKA balance risks and bene-
fits, (2) evaluate the effect of information from the DCE
on health outcomes and satisfaction following TKA, and
(3) compare matched surgeon and patient expectations
for recovery following TKA.

Methods
Experimental design
The design is a two-arm, blinded, randomised controlled
clinical trial comparing satisfaction and health outcomes
of TKA patients who are provided with a DCE prior to
undergoing TKA, with that of a control group. Patients
in the intervention arm will complete a survey contain-
ing the DCE. Patients in the control arm will complete a
survey that does not contain the DCE activity. Patients
will also complete a brief patient expectation survey
1 week prior to scheduled TKA. Outcomes will be com-
pared at 12 months after TKA. In addition, orthopaedic
surgeons will complete a brief expectations survey for
each patient consented for TKA. This will allow for a
matched surgeon/patient comparison of expectations for
recovery following TKA. The study strategy is registered,
constructed and presented according to the recommenda-
tions of the Standard Protocol Items: Recommendations
for Interventional Trials (SPIRIT) [25] (see Additional file 1
SPIRIT checklist) and Consolidated Standards of Reporting
Trials (CONSORT) guidelines [26].

Participants
Patients will include those with end-stage OA who are
on the waiting list at St. Vincent’s Hospital Melbourne,
Australia (SVHM) and scheduled to undergo TKA. After
patients have seen the orthopaedic surgeon and provided
consent for TKA, they attend the orthopaedic preadmis-
sion clinic for medical optimisation prior to surgery. Po-
tential patients will be identified and recruited for the

study during their attendance at this clinic, where they
undergo health assessment and education. The team
comprises an orthopaedic surgeon, registrar medical offi-
cer and nursing and allied health staff. Eligible patients
will include those who have had a previous TKA, in
order to determine whether knowledge and experience
gained through prior TKA will influence their response
to the DCE activity. Orthopaedic surgeons and registrars
will include those who perform TKAs at SVHM.

Inclusion criteria
These are (1) patients on the surgical waiting list for pri-
mary TKA for end-stage OA at SVHM, and (2) ortho-
paedic surgeons/registrars who consult at the orthopaedic
clinics at SVHM.

Exclusion criteria
These are (1) patients undergoing revision surgery or
surgery for neoplastic disease, and (2) inability to pro-
vide informed consent due to mental incompetence (e.g.
intellectual disability, dementia).

Intervention
Patients in the intervention arm will complete a survey
containing the DCE. The DCE includes items about post-
operative pain, stiffness, quality of life, complications and
adverse events (health states) following knee replacement
surgery. The remainder of the survey includes items about
how much improvement in symptoms patients expect fol-
lowing knee surgery, the level of control, attitude towards
taking risks, and the physical and emotional experiences
associated with knee pain. Participants will be required to
complete the survey prior to TKA during their routine
preadmission appointment at SVHM. The survey will take
approximately 30 min to complete. Patients will also be
required to complete a brief patient expectation survey
1 week prior to scheduled TKA, which will take approxi-
mately 5 min to complete. Participants will complete the
surveys electronically during their preadmission appoint-
ment. Surveys will be completed using a portable com-
puter with administrative assistance provided from the
study coordinator.

Discrete choice experiment development
Attributes and levels
To determine attributes and their levels, we used (1) pre-
vious literature, (2) data from an existing consecutive co-
hort of patients who underwent primary elective TKA
at SVHM between January 2006 and December 2012
(N = 2221, the St Vincent’s Melbourne Arthroplasty
Outcomes (SMART) Registry), (3) 40 face-to-face pa-
tient interviews, and (4) feedback from experts in the
field of orthopaedics and DCE development, including a
professor of orthopaedics and Head of the Department of
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Surgery at SVMH; a professor of economics and Head of
the Health Economics Research Programme at the Uni-
versity of Melbourne; the Head of Arthritis Research for
the Department of Orthopaedics at SVHM; a rheumatolo-
gist at SVHM; and a general practitioner (GP). This re-
sulted in six attributes, with three levels defined for each
attribute (Table 1). Two attributes represented pain,
two attributes represented physical function, and two
attributes represented complications/risks associated
with TKA.
For complication/risk attributes, data were derived from

the SMART registry and used to identify the probabilities
of the most frequent surgical risks and complications that
occurred within 12 months of joint replacement surgery.
Specifically, attributes for adverse events were subdivided
into two categories: ‘Risk of having to go back into hos-
pital and have a second operation on your knee’ and ‘Risk
of getting a complication that requires seeing your GP or
specialist for further treatment’. The levels for these abso-
lute risk attributes were based on the minimum, median,
and maximum rate of identified risks over the period of
the SMART registry from 2006–2012.

For attributes related to measures of treatment efficacy
in terms of pain and function following TKA, these were
based on items derived from the Western Ontario and
McMaster Universities (WOMAC) Osteoarthritis Index
[27]. This is a widely used and validated questionnaire
specifically designed to evaluate the response to knee
OA treatment. Levels for these attributes were derived
from existing data in the SMART registry of patient
WOMAC scores at 12 months post surgery from all
elective primary TKAs performed during 2012 at SVHM
(N = 331).

DCE experimental design
The six attributes and corresponding levels described in
Table 1 give rise to a possible combination of 729 (36)
treatment outcome scenarios. As this full factorial design
of possible scenarios was not feasible to present to each
patient, a sample was generated using a fractional factor-
ial experimental design. An efficient design was gener-
ated using NGENE software, such that attributes were
varied independently from one another across the sce-
narios and that standard errors were minimised. This
model allows for multiple versions of the questionnaire,
reducing the burden on patients and increasing the stat-
istical efficiency of the study. Two versions of the DCE
questionnaire were generated, each containing six differ-
ent choice sets. Each DCE questionnaire had the same
number of scenarios with the same attributes, but differ-
ent attribute levels in each questionnaire. The sample of
scenarios were then organised into pairwise profiles la-
belled ‘Choice A’ and ‘Choice B’, and participants were
asked to choose between the pair of choices in each of
the six choice sets. Furthermore, an opt-out option was
included at the end of each choice set where patients
were asked if, given the scenarios presented, they would
still have the operation or prefer to remain in their
current health state. This opt-out option was included as
it reflects the voluntary nature of elective TKA in real
life. For an example of a discrete choice task see Table 2.

Pretesting
The DCE survey instrument was pretested to verify the
precise wording and framing of attributes and levels. The
salience of efficacy figures (i.e. icon arrays) and the word-
ing used to represent rates of adverse events was also
tested for ease of comprehension. We also ascertained
whether participants could manage the length of the ques-
tionnaire. Initial pretesting involved detailed face-to-face
interviews of 15 patients. Secondary testing involved the
administration of the pilot survey to 40 patients. Partici-
pants for pretesting were drawn from patients with end-
stage OA who were waitlisted for primary TKA at SVHM.
Patients were approached during their attendance at the
orthopaedic preoperative assessment clinic at SVHM after

Table 1 Attributes and levels included in the discrete choice
experiment

Attributes Levels

Pain outcomes:

1. Day-time pain 9–12 months
after surgery

No day-time pain, moderate
day-time pain, severe
day-time pain

2. Night-time pain 9–12 months
after surgery

No night-time pain, moderate
night-time pain, severe
night-time pain

Functional outcomes:

3. Standing and walking on a flat
surface 9–12 months after surgery

No difficulty standing and
walking;

Moderate difficulty standing
and walking, severe difficulty
standing and walking

4. Bending to floor, rising from sitting,
going up and down stairs 9–12 months
after surgery

No difficulty bending to
floor, rising from sitting,
going up and down stairs

Moderate difficulty bending
to floor, rising from sitting,
going up and down stairs

Severe difficulty bending
to floor, rising from sitting,
going up and down stairs

Risk of complications:

5. Risk of having to go back into
hospital and have a second operation
on your knee

0 %, 7 %, 13 %

6. Risk of getting a complication
that requires seeing GP or specialist
for further treatment

0 %, 10 %, 21 %

Dowsey et al. Trials  (2016) 17:416 Page 4 of 10



consent for TKA by an orthopaedic surgeon. The main
issue raised by patients was related to the timing of sce-
narios. The DCE task was based on possible scenarios
postoperatively where patients were asked to imagine that
they have had their knee replacement surgery. The de-
tailed interviews revealed that many patients tended to re-
late the attributes to their current health state. Therefore,
the wording of attributes was changed to reinforce the im-
portance of post-surgery in the final design of the survey.
Overall, patients felt that the DCE covered all important
aspects relating to the postoperative period following knee
replacement surgery.

Standard of care
Patients will undergo surgery and postoperative care as per
SVHM’s routine TKA programme which has been standar-
dised through the use of clinical pathway protocols and
validated in a RCT [28]. Postdischarge rehabilitation in-
volves either an in-patient or a home-based physiotherapy
programme which is predetermined during preadmission
clinic assessment using a validated discharge predictor tool
[29]. Both programmes are standardised and conducted
through SVHM’s in-patient or Hospital-In-The-Home
service and are followed by referral to a community-based
physiotherapy programme, based on the locality of the

Table 2 Example of a discrete choice task

Dowsey et al. Trials  (2016) 17:416 Page 5 of 10



patient’s residence. At the preadmission clinic, all patients
receive an instruction booklet outlining the continuum of
care for TKA. All patients are reviewed post surgery in the
same clinic at intervals of 6 weeks, and 3, 6 and 12 months
and annually thereafter.

Outcome assessments
Data capture
Demographic information collected at baseline will in-
clude age, gender, comorbidities, body mass index and
socioeconomic data.
Primary outcomes: will be (1) changes in patient-

reported knee pain and disability between baseline and
12 months post TKA, and (2) patient satisfaction.
Pain and physical function will be measured on the

WOMAC Osteoarthritis Index [27]. The WOMAC con-
sists of 24 items covering three subscales: pain (five items),
stiffness (two items) and physical function (17 items). The
pain and physical function subscales will be used, each sub-
scale transformed to a score ranging from 0 to 100, with a
higher score indicating greater pain and physical function.
The WOMAC is a widely used questionnaire specifically
designed to evaluate knee and hip OA [30, 31]. Patient
satisfaction will be derived from the Self-administered
Patient Satisfaction Scale (SAPS) for primary knee
arthroplasty, a validated self-administered patient satis-
faction scale [30]. Patients will be mailed both ques-
tionnaires at 12 months and patients who do not attend
review clinics will complete the post-TKA surveys via
phone call from a study coordinator, who will be blinded
to intervention allocation.
Secondary outcomes: will be (1) changes in patient-

reported psychological wellbeing between baseline and
12 months post TKA. Psychological wellbeing will be de-
rived from the 12-item short form version of the Vet-
erans RAND Health Survey mental component score
(VR-12) [31], (2) differences in expectations of recovery
between baseline and 1 week prior to scheduled TKA
for patients in the intervention arm. Recovery expecta-
tions following TKA will be measured using the 19-item
Hospital for Special Surgery: Knee Surgery Expectations
Survey [32]. This measure forms a part of the larger
study survey, but is measured before patients complete
the DCE component, (3) concordance between matched
surgeon and patient expectation for recovery following
TKA. Surgeons will complete the same expectation sur-
vey as patients immediately following consultation and
consent for surgery. The surgeon and patient expect-
ation survey will then be paired for analysis.

Additional measures
The following independent (predictor) variables will be
assessed prior to surgery at baseline during patient pre-
admission appointments:

� Personality: measured using the Big Five Personality
Inventory, a 15-item questionnaire [33]

� Control: measured using the Locus of Control,
a 7-item questionnaire [34]

� Risk Attitudes: single-item scale used in the British
Household Panel Survey [35]

� Optimism: measured using the 10-item Life
Orientation Test-revised Questionnaire [36]

� Fear avoidance beliefs: measured using the 5-item
Fear Avoidance Beliefs Questionnaire [37]

� Catastrophising: measured using the 13-item Pain
Catastrophising Scale [38]

� Charlson Comorbidity Score (CCS) [39]. This is a
weighted index for classifying comorbidities’ severity,
validated for estimating the risk of morbidity and
mortality in longitudinal studies

� Charnley classification [40]: stratifies patients by
the presence of arthritis in one or more large
joints; a condition that impairs walking; previous
total joint arthroplasty (TJA) on the contra-lateral
knee and/or hips

� Baseline radiographic disease severity as assessed by
the Kellgren-Lawrence grading [41]

Timelines
This is a 1-year study with an anticipated start date of
February 2016 and end date of January 2017. See Table 3
for SPIRIT schedule of study including enrolment, inter-
ventions and assessments.

Table 3 SPIRIT trial study schedule

Activity/assessment Enrolment Randomisation t1 t2 t3 t4

−t1 0

Baseline data, demographics X

Eligibility screen X

Informed consent X

Randomisation X

Baseline assessments batterya X

Expectation surveyb X

Total knee arthroplasty X

12-month assessmentsc X
aBaseline assessments will be given to patients during their preadmission
appointments and completed with the assistance of the study coordinator.
Assessment items include: Western Ontario and McMaster Universities
(WOMAC) Osteoarthritis Index; Veterans RAND Health Survey mental
component score (VR-12); Big Five Personality Inventory; Locus of Control; Risk
Attitudes; Hospital for Special Surgery: Knee Surgery Expectations Survey; Fear
Avoidance Beliefs Questionnaire; Pain Catastrophising Scale; Life Orientation
Test-revised Questionnaire; and the DCE survey for patients in the
intervention group
bPatients will complete the Hospital for Special Surgery: Knee Surgery
Expectations Survey 1 week prior to scheduled TKA via phone with
study coordinator
c12-month assessment will be given to patients at their 1-year post-TKA surgical
review visit. Assessments include: WOMAC; VR-12 (this assessment is routine for
all patients undergoing TKA)
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Sample size
Intervention effectiveness will be evaluated by comparing
change in the primary outcome measure between groups.
We aim to detect minimum clinically important improve-
ment (MCII) in the WOMAC. The sample size calculation
was based on the following parameters: (1) an alpha
value = 0.05, two-sided; (2) power = 80 %. To demon-
strate a minimum clinically important difference in
WOMAC scores of 15 points (SD [42]), between groups,
the sample size required for each group is 45.
To demonstrate a difference in satisfaction the sample

size calculation was based on the following parameters:
(1) an alpha value = 0.05, two-sided; (2) power = 80 %;
(3) expected rates of satisfaction at 1 year post TKA of
77 % for patients in the intervention arm prior to con-
senting to surgery compared to 51 % for patients under-
going standard procedural consent. The expected rates
of satisfaction are derived from a recent study which re-
ported 49 % of patients whose expectations were not
met reported dissatisfaction with their TKA compared
6 % of patients whose expectations were met [13]. In-
complete data were reported in 17 % of the patient co-
hort and, therefore, these patients were not included in
the analysis. We have, therefore, assumed a worst case
scenario that these 17 % would have reported dissatisfac-
tion despite having their expectations met. Based on
these rates the sample size required in each group is 60.
To allow for a 10 % dropout of patients, we will recruit
132 patients in total (66 per arm). This estimate is con-
servative based on our prior RCTs in TKA [43, 44],
where we have achieved >95 % retention at 12 months.

Recruitment
Patients will be approached about participation in the
study after consent for TKA, but before surgery. We chose
to administer the DCE activity post consent for surgery so
as to maintain surgeon blinding and avoid any influence
the DCE activity may have on the consent process itself. It
is possible but unlikely that completing the DCE activity
may influence the decision to undergo TKA. Since we are
using an intent-to-treat design, should this occur our stat-
istical analyses will account for missing data by using mul-
tiple imputations. Potential patients waitlisted for TKA
identified as meeting the inclusion criteria will receive
both verbal and written information about the require-
ments for participation including: (1) verbal explanation
of the project by the study coordinator upon initial con-
tact during their attendance at the orthopaedic preadmis-
sion clinic at SVHM, (2) a detailed outline of the project
content and required commitment in the Patient Informa-
tion and Consent Form (see Additional file 2: Participant
Information and Consent Form). Patients agreeing to take
part in the trial will be required to provide written in-
formed consent. Informed consent will be obtained by the

research associate only after the patient has read and fully
understands the details of the project.

Randomisation and masking
Following study consent, eligible patients will be randomly
assigned in a ratio of 1:1 to either complete the intervention
survey or the control survey prior to surgery. Block
randomisation will be performed by a computer-generated
random assignment sequence prepared in advance.
Opaque, numbered, tamperproof envelopes containing
assignment will be prepared. Considerable effort will be
made to avoid observer bias through separation of roles
and blinding of trial staff. A research assistant inde-
pendent of patient recruitment and data collection will
be responsible for patient management. The research
associate (who will be responsible for patient consent)
will be blinded to group allocation. The surgeons in-
volved in the consent of patients for TKA will have no
role in the assignment process. Consenting surgeons
will be blinded to patient allocation. In addition, out-
come ascertainment will be blinded. Upon completion
of the study, a biostatistician blinded to group alloca-
tion will analyse outcome data.

Data management
All data will be stored on a password-protected com-
puter kept in a secure locked facility and only accessible
to the chief investigators and the trial coordinator as
approved by the SVHM Human Research Ethics Com-
mittee (HREC). At the completion of the study, out-
come data will be pooled and deidentified for analysis
by a statistician. Due to the short duration and minimal
risks of the trial, there will not be a data monitoring
committee. However, the chief investigator will be re-
sponsible for overseeing the trial and ensuring data
quality and completeness, including participant enrol-
ment, consent eligibility and forms, allocation to study
groups, data recording and timeliness of data collec-
tion. Furthermore, there will be no planned interim
analyses and stopping guidelines.

Statistical analysis
Statistical analysis will be by intention-to-treat. Categor-
ical variables will be analysed using chi-squared tests (or
Fisher’s exact test for small samples) while continuous
variables will be analysed using t tests (parametric) and
Mann-Whitney (non-parametric) tests for symmetrically
and asymmetrically distributed data, respectively. The
significance of differences in dichotomous data will be
tested using generalised estimating equations or a linear
mixed model. If there are chance imbalances in baseline
patient characteristics hypothesised to influence the main
outcomes, then statistical techniques that allow adjust-
ment for confounding variables will be used as secondary
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analyses. DCE data will be analysed based on extensions
to logistic regression, including multinomial logit models,
mixed logit models and generalised multinomial logit
models [45]. If there is more than 5 % missing data, sensi-
tivity analysis allowing for different assumptions, such as
the best or worst possible scenario, will also be reported
for the main outcomes of the study. Cohen’s kappa coeffi-
cient will be used to assess concordance between surgeon
and patient expectations.

Discussion
The outcomes of patients following TKA are beneficial on
average; however, research demonstrates that patient dis-
satisfaction following TKA is between 15 and 30 % [13].
One of the strongest predictors of patient dissatisfaction
following TKA is unmet patient expectations [21], sug-
gesting a misalignment between patients and surgeons
during the procedural consent process. Therefore, it is
important to assess patients’ preferences of acceptable risk
in undergoing TKA to reduce pain or improve function,
which has largely been unexplored. This project aims to
use DCEs to explore patient risk-benefit preferences of
surgery, and will use a RCT to determine whether apply-
ing a DCE prior to surgery improves patient expectations,
health outcomes and satisfaction.
DCEs are one of the most commonly used techniques

for assessing patients’ preferences in the health care do-
main. The current research is the first to use a DCE as
an intervention to improve patients’ knowledge about
the outcomes of a health care intervention. DCEs are
not only a useful way to present information, but also
require patients to engage through the process of mak-
ing trade-offs. This may help to ensure that the informa-
tion presented is more readily absorbed by patients as
opposed to simply reading an information leaflet. In re-
cent years there has been an increasing emphasis on the
importance of patient involvement in medical decision-
making [46–48]. These interventions can improve out-
comes by aligning patient and surgeon expectations of
surgery, which promotes greater patient satisfaction and
increases patient compliance [49].
It is proposed that the DCE validated in the current

protocol will aid in better realigning patient expectations
with those of their surgeons, which will result in im-
proved knowledge and more realistic expectations for re-
covery. Better aligning patient and surgeon expectations
will, therefore, likely result in improved postoperative
health outcomes and satisfaction amongst patients. Re-
ducing the rate of patient dissatisfaction commonly seen
in patients following TKA will help to reduce the burden
associated with poor outcomes on the health system (i.e.
ongoing outpatient consultations, prolonged require-
ment for allied health services, etc.). Furthermore, ex-
ploring whether risk-benefit preferences are influenced

by patient characteristics will provide critical informa-
tion for educating surgeons to understand the anxieties
faced by patients and for communicating these to pa-
tients undergoing surgery.

Trial status
Recruitment commencing February 2016.
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Additional file 1: SPIRIT checklist. (DOC 121 kb)

Additional file 2: Participant Information and Consent Form. (DOCX 26 kb)

Acknowledgments
Dr Dowsey holds an NHMRC Early Career Australian Clinical Fellowship
(APP1035810). Dr Nikpour holds an NHMRC Early Career Australian Clinical
Fellowship (APP1071735).

Funding
This research is funded by a National Health and Medical Research Grant
Project, Grant no. APP1058438 (www.nhmrc.gov.au, nhmrc@nhmrc.gov.au,
phone: +61 2 6217 9000). The funding source had no role in the study
design, and will not have any role during its conduct, collections, analyses
and interpretation of data, or in the writing of reports and decision to
submit for publication.

Availability of data and materials
Not applicable.

Authors’ contributions
All authors (MD, AS, EN, JL, VS, MN and PC) participated in the development
of the study design and provided feedback on the protocol. MD drafted the
manuscript and EN, AS, VS and MN critically revised the manuscript, and all
authors read and approved the final version.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethical approval and consent to participate
This study was approved by the St. Vincent’s Hospital Human Research Ethics
(LRR 177/15) and was registered on the Australian New Zealand Clinical Trials
Registry (ACTRN12615001226594p) on 9 November 2015. The lead chief
investigator will provide an annual progress report to the HREC, and the
HREC will be notified in writing immediately of any proposed changes to
the trial. Only once approval has been received from the HREC will changes
be made to the trial and the clinical trial registry notified. Written informed
consent will be obtained by the research associate from all study
participants prior to enrolment. It is anticipated that adverse events related
to this trial will be few; however, if any do occur they will be reviewed by
the study chief investigator and reported to the HREC.
Patients are free to withdraw from the trial at any time without providing a
reason. Patients will be informed that if they decide to withdraw from the
project, personal and health information already collected will be retained.
Patients will be informed that if they do not want this to occur they are to
notify the researcher at the time of withdrawing. Patients will also be
informed that trial results will be shared with the scientific community and
may be published in a scientific journal, but any such publication would not
contain identifiable data. Details outlining participants’ rights to access their
data, study results, how study data will be used, and the processes in place
to ensure individual confidentiality is protected, are all specified in the
participant information and consent form.

Dowsey et al. Trials  (2016) 17:416 Page 8 of 10

dx.doi.org/10.1186/s13063-016-1536-5
dx.doi.org/10.1186/s13063-016-1536-5
http://www.nhmrc.gov.au


Author details
1Department of Surgery, The University of Melbourne, St. Vincent’s Hospital,
Level 2 Clinical Sciences Building, 29 Regent Street, Fitzroy, Melbourne 3065,
VIC, Australia. 2Melbourne Institute of Applied Economic and Social Research,
The University of Melbourne, Melbourne, Australia. 3Department of
Orthopaedics, St Vincent’s Hospital, Melbourne, Australia. 4Department of
Medicine, St Vincent’s Hospital, The University of Melbourne, Melbourne,
Australia. 5Departments of Medicine and Rheumatology, St. Vincent’s
Hospital, The University of Melbourne, Melbourne, Australia.

Received: 21 January 2016 Accepted: 4 August 2016

References
1. World Health Organization. World Report on Disability. 2011. Available from:

http://www.who.int/disabilities/world_report/2011/en/index.html.
2. Organization for Economic Co-operation and Development. Health at a

glance 2011: OECD Indicators.Health Care Activities; 2011. Available from:
http://www.oecd-ilibrary.org/

3. National Institutes of Health Consensus Panel. NIH Consensus Statement on
total knee replacement December 8–10, 2003. J Bone Joint Surg Am. 2004;
86-A(6):1328–35.

4. Babazadeh S, Dowsey MM, Swan JD, Stoney JD, Choong PFM. Joint line
position correlates with function after primary total knee replacement a
randomised controlled trial comparing conventional and computer-assisted
surgery. J Bone Joint Surg Br. 2011;93B(9):1223–31.

5. Peel TN, Dowsey MM, Buising KL, Liew D, Choong PF. Cost analysis of
debridement and retention for management of prosthetic joint infection.
Clin Microbiol Infect. 2013;19(2):181–6.

6. Australian Orthopaedic Association National Joint Replacement Registry.
Annual Report. 2014. Available from: http://aoanjrr.dmac.adelaide.edu.au/.

7. Nilsdotter AK, Toksvig-Larsen S, Roos EM. A 5 year prospective study of
patient-relevant outcomes after total knee replacement. Osteoarthritis
Cartilage. 2009;17(5):601–6.

8. Santaguida PL, Hawker GA, Hudak PL, Glazier R, Mahomed NN, Kreder HJ, et
al. Patient characteristics affecting the prognosis of total hip and knee joint
arthroplasty: a systematic review. Can J Surg. 2008;51(6):428–36.

9. Dowsey MM, Choong PFM. Obese diabetic patients are at substantial risk
for deep infection after primary TKA. Clin Orthop Relat Res. 2009;467(6):
1577–81.

10. Swan JD, Stoney JD, Lim K, Dowsey MM, Choong PFM. The need for
patellar resurfacing in total knee arthroplasty: a literature review. ANZ J
Surg. 2010;80(4):223–33.

11. Malviya A, Martin K, Harper I, Muller SD, Emmerson KP, Partington PF, et al.
Enhanced recovery program for hip and knee replacement reduces death
rate. Acta Orthop. 2011;82(5):577–81.

12. Price AJ, Longino D, Rees J, Rout R, Pandit H, Javaid K, et al. Are pain and
function better measures of outcome than revision rates after TKR in the
younger patient? Knee. 2010;17(3):196–9.

13. Bourne RB, Chesworth BM, Davis AM, Mahomed NN, Charron KD. Patient
satisfaction after total knee arthroplasty: who is satisfied and who is not?
Clin Orthop Relat Res. 2010;468(1):57–63.

14. Dowsey MM, Nikpour M, Dieppe P, Choong PF. Associations between pre-
operative radiographic changes and outcomes after total knee joint
replacement for osteoarthritis. Osteoarthritis Cartilage. 2012;20(10):1095–102.

15. Dowsey MM, Broadhead ML, Stoney JD, Choong PF. Outcomes of total
knee arthroplasty in English- versus non-English-speaking patients. J Ortho
Surg. 2009;17(3):305–9.

16. Caracciolo B, Giaquinto S. Self-perceived distress and self-perceived
functional recovery after recent total hip and knee arthroplasty. Arch
Gerontol Geriatr. 2005;41(2):177–81.

17. Paulsen MG, Dowsey MM, Castle D, Choong PF. Preoperative psychological
distress and functional outcome after knee replacement. ANZ J Surg. 2011;
81(10):681–7.

18. Johnson FR, Hauber B, Ozdemir S, Siegel CA, Hass S, Sands BE. Are
gastroenterologists less tolerant of treatment risks than patients? Benefit-
risk preferences in Crohn’s disease management. J Manag Care Pharm.
2010;16(8):616–28.

19. Food and Drug Administration. Guidance for Industry and Food and Drug
Administration—Staff factors to consider when making benefit-risk

determinations in medical device premarket approval and de novo
classification. Rockville: Department of Health and Human Services; 2012.

20. Scott CE, Howie CR, MacDonald D, Biant LC. Predicting dissatisfaction
following total knee replacement: a prospective study of 1217 patients.
J Bone Joint Surg. 2010;92(9):1253–8.

21. Ghomrawi HM, Franco Ferrando N, Mandl LA, Do H, Noor N. Gonzalez Della
Valle A. How often are patient and surgeon recovery expectations for total
joint arthroplasty aligned? Results of a Pilot Study. HSS J. 2011;7(3):229–34.

22. Ryan M, Gerard K, Amaya-Amaya M. Using discrete choice experiments to
value health and health care. The Netherlands: Springer; 2008.

23. Guimaraes C, Marra CA, Gill S, Simpson S, Meneilly G, Queiroz RH, et al.
A discrete choice experiment evaluation of patients’ preferences for different
risk, benefit, and delivery attributes of insulin therapy for diabetes management.
Patient Prefer Adherence. 2010;4:433–40.

24. Lancsar E, Louviere J. Conducting discrete choice experiments to inform
healthcare decision making: a user’s guide. Pharmacoeconomics. 2008;26(8):
661–77.

25. Chan AW, Tetzlaff JM, Altman DG, Dickersin K, Moher D. SPIRIT 2013: new
guidance for content of clinical trial protocols. Lancet. 2013;381(9861):91–2.

26. Schulz KF, Altman DG, Moher D, Group C. CONSORT 2010 Statement:
updated guidelines for reporting parallel group randomised trials. Trials.
2010;11:32.

27. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW. Validation
study of WOMAC: a health status instrument for measuring clinically
important patient relevant outcomes to antirheumatic drug therapy in
patients with osteoarthritis of the hip or knee. J Rheumatol. 1988;15(12):
1833–40.

28. Dowsey MM, Kilgour ML, Santamaria NM, Choong PFM. Clinical pathways in
hip and knee arthroplasty: a prospective randomised controlled study. Med
J Aust. 1999;170(2):59–62.

29. Oldmeadow LB, McBurney H, Robertson VJ. Predicting risk of extended
inpatient rehabilitation after hip or knee arthroplasty. J Arthroplasty. 2003;
18(6):775–9.

30. Mahomed N, Gandhi R, Daltroy L, Katz JN. The self-administered patient
satisfaction scale for primary hip and knee arthroplasty. Arthritis. 2011;2011:
591253.

31. Iqbal S, Rogers W, Selim A. The Veterans Rand 12 Item Health Survey (VR-
12): what it is and how it is used. 2009. Available from: http://hosonline.org/
globalassets/hos-online/publications/veterans_rand_12_item_health_
survey_vr-12_2007.pdf.

32. Mancuso CA, Sculco TP, Wickiewicz TL, Jones EC, Robbins L, Warren RF, et
al. Patients’ expectations of knee surgery. J Bone Joint Surg Am. 2001;83-
A(7):1005–12.

33. John OP, Donahue EM, Kentle RL. The Big Five Inventory—Versions 4a and
54. Berkeley: University of California, Berkeley, Institute of Personality and
Social Research; 1991.

34. Pearlin LI, Schooler C. The structure of coping. J Health Soc Behav. 1978;
19(1):2–21.

35. Brown S, Taylor K. Wage growth, human capital and risk preference:
evidence from the British Household Panel Survey. Discussion Papers in
Economics 02/14; 2002.

36. Orme B. Getting started with conjoint analysis: strategies for product design
and pricing research second edition. Madison: Research Publishers LLC; 2010.

37. Waddell G, Newton M, Henderson I, Somerville D, Main CJ. A Fear-
Avoidance Beliefs Questionnaire (FABQ) and the role of fear-avoidance
beliefs in chronic low back pain and disability. Pain. 1993;52(2):157–68.

38. Sullivan MJL, Bishop SR, Pivik J. The pain catastrophizing scale: development
and validation. Psychol Assess. 1995;7:524–32.

39. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation.
J Chronic Dis. 1987;40(5):373–83.

40. Xu M, Garbuz DS, Kuramoto L, Sobolev B. Classifying health-related quality of
life outcomes of total hip arthroplasty. BMC Musculoskelet Disord. 2005;6:48.

41. Kellgren JH, Lawrence JS. Radiological assessment of osteo-arthrosis. Ann
Rheum Dis. 1957;16(4):494–502.

42. Escobar A, Quintana JM, Bilbao A, Arostegui I, Lafuente I, Vidaurreta I.
Responsiveness and clinically important differences for the WOMAC and
SF-36 after total knee replacement. Osteoarthritis Cartilage. 2007;15(3):
273–80.

43. Babazadeh S, Dowsey MM, Stoney JD, Choong PF. Gap balancing sacrifices
joint-line maintenance to improve gap symmetry: a randomized controlled

Dowsey et al. Trials  (2016) 17:416 Page 9 of 10

http://www.who.int/disabilities/world_report/2011/en/index.html
http://www.oecd-ilibrary.org/
http://aoanjrr.dmac.adelaide.edu.au/
http://hosonline.org/globalassets/hos-online/publications/veterans_rand_12_item_health_survey_vr-12_2007.pdf
http://hosonline.org/globalassets/hos-online/publications/veterans_rand_12_item_health_survey_vr-12_2007.pdf
http://hosonline.org/globalassets/hos-online/publications/veterans_rand_12_item_health_survey_vr-12_2007.pdf


trial comparing gap balancing and measured resection. J Arthroplasty. 2014;
29(5):950–4.

44. Choong PF, Dowsey MM, Stoney JD. Does accurate anatomical alignment
result in better function and quality of life? Comparing conventional and
computer-assisted total knee arthroplasty. J Arthroplasty. 2009;24(4):560–9.

45. Fiebig D, Keane MP, Louviere J, Wasi N. The generalized multinomial logit
model: accounting for scale and coefficient heterogeneity. Market Sci. 2010;
29(3):393–421.

46. Barry MJ, Edgman-Levitan S. Shared decision making—pinnacle of patient-
centered care. N Engl J Med. 2012;366(9):780–1.

47. Elwyn G, Frosch D, Thomson R, Joseph-Williams N, Lloyd A, Kinnersley P, et
al. Shared decision making: a model for clinical practice. J Gen Intern Med.
2012;27(10):1361–7.

48. Hoffmann TC, Del Mar C. Patients’ expectations of the benefits and harms
of treatments, screening, and tests: a systematic review. JAMA Intern Med.
2015;175(2):274–86.

49. Kaplan SH, Greenfield S, Gandek B, Rogers WH, Ware Jr JE. Characteristics of
physicians with participatory decision-making styles. Ann Intern Med. 1996;
124(5):497–504.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Dowsey et al. Trials  (2016) 17:416 Page 10 of 10


	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background
	Methods
	Experimental design
	Participants
	Inclusion criteria
	Exclusion criteria

	Intervention
	Discrete choice experiment development
	Attributes and levels
	DCE experimental design
	Pretesting

	Standard of care
	Outcome assessments
	Data capture
	Additional measures

	Timelines
	Sample size
	Recruitment
	Randomisation and masking
	Data management
	Statistical analysis

	Discussion
	Trial status
	Additional files
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethical approval and consent to participate
	Author details
	References

