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Abstract

Background: One out of five patients is unsatisfied to some extent after total knee arthroplasty (TKA). Unmet
expectations are the main driver of post-operative dissatisfaction. Improved pre-operative education on realistic
expectations for long-term outcome after TKA potentially leads to higher post-operative satisfaction. The effect of
expectation modification on post-operative satisfaction in TKA patients has not yet been studied. The primary
objective of the presented study is to examine whether an educational module on long-term recovery after TKA
will improve patient satisfaction compared to usual pre-operative education.

Methods: The EKSPECT study is a randomized controlled trial. Patients with symptomatic and radiographic knee
osteoarthritis who are indicated for a primary TKA will be randomized to the usual pre-operative education (control
group) or usual education plus an additional module on realistic expectations for long-term recovery (intervention
group). Patients will be naïve to study objective and difference between study groups. Outcome expectations will
be measured blinded for group allocation using the HSS Knee Replacement Expectations Survey at baseline (before
the intervention), pre-operatively (after the intervention) and fulfillment of expectations at 12-month follow-up.
Baseline physical function, quality of life and psychological factors are measured using self-reported questionnaires.
The primary outcome measure is satisfaction with treatment result at the 12-month follow-up.

Discussion: The EKSPECT study should provide evidence on the effectiveness of an education module on long-term
recovery after TKA to improve treatment satisfaction. If beneficial, the education module is a simple intervention with a
low burden for patients, which can easily be implemented in clinical practice.

Trial registration: Dutch Trial Registry registration number: NTR5779. Registered on 17 March 2016.
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Background
Total knee arthroplasty (TKA) is a frequently performed
procedure for patients with knee osteoarthritis. The
Dutch arthroplasty registry reported an increase from
20,573 TKAs in 2010, to 27,107 in 2016 in the Netherlands
[1]. A further increase in these numbers is expected in the
future due to aging of the Western population and the
growing number of overweight people [1].
TKA is considered an effective intervention for end-stage

knee osteoarthritis. Considerable pain reduction, increase
in physical function and quality of life can be achieved
[2, 3]. The treatment is relatively safe, cost-effective and
excellent survival rates are reported, with prosthesis
survival of more than 95% at 15 years’ follow-up [2, 4].
Despite these favorable figures, the rate of satisfaction
after TKA is consistently reported to be around 80%,
leaving one in five patients unsatisfied to some extent
after their knee surgery [5, 6].
Patients have multiple expectations regarding the out-

come of TKA, mainly concerning relief of pain, im-
provement in physical functioning and improvement in
psychosocial wellbeing [7, 8]. Pre-operative expectations
tend to be high, and are often overly optimistic [9, 10].
Frequently, a discrepancy exists between expectations of
the patients and those of the surgeon [11], and a sub-
stantial number of patients are reported to have unful-
filled expectations after TKA [12]. The fulfillment of
pre-operative expectations on treatment outcome is re-
ported as the main determinant of treatment satisfaction
after TKA [5, 6, 13, 14]. Patients with unfulfilled expec-
tations, are up to 10 times more likely to be dissatisfied
with their treatment results [13, 14]. These findings sug-
gest that more realistic expectations potentially lead to
higher post-operative satisfaction.
The current pre-operative patient education is pre-

dominantly focused on the process of care and the im-
mediate post-operative period. Previous research has
shown that structured pre-operative education on real-
istic expectations for long-term recovery can alter
pre-operative expectations [15]. After such an interven-
tion, expectations of patients are reported to be lower
and the rate of discordance between patients’ and sur-
geons’ expectations is reduced [11, 15]. These findings
suggest that specific education about post-operative
outcome could lead to more realistic patient expecta-
tions. The effect of pre-operative expectation manage-
ment on post-operative expectation fulfillment, and
ultimately better post-operative satisfaction after TKA,
has not yet been studied.

Trial objectives
The primary objective of this randomized controlled trial
is to examine whether an additional education module on
realistic expectations for long-term recovery of symptoms,

physical functioning and psychological issues (interven-
tion group) will improve patient satisfaction after TKA
compared to usual pre-operative education (control
group).
Furthermore, an analysis will be made to determine if

the additional education module on pre-operative expec-
tations of TKA patients leads to change in pre-operative
outcome expectations and an increase in post-operative
expectation fulfillment. An analysis will be made on the
relationship between expectation fulfillment and treat-
ment satisfaction. Additionally, an explorative analysis
will be performed on the effect of the additional educa-
tion module in subgroups of patients, depending on
age, gender, severity of symptoms, symptoms of depres-
sion, coping mechanisms and degree of pre-operative
expectations.

Methods
Study design
The influence of Expectation modification in Knee arthro-
plasty on Satisfaction of PatiEnts, a randomized Con-
trolled Trial (EKSPECT) study is a randomized, clinical
superiority trial, with a parallel-group design and 1:1 allo-
cation ratio. Patients will be randomized to group (a)
usual education plus an additional module on realistic ex-
pectations for long-term recovery, or in group (b) usual
education. Patients will be naïve to study objective and dif-
ference between study groups. Measurements will be per-
formed blinded for group allocation at baseline, on day of
admission and 12 months after TKA procedure. A flow
chart of the study procedures can be found in Fig. 1. The
study has been reviewed and approved by the Máxima
Medical Center Medical Ethics Committee (registration
code NL54671.015.15). The study has been registered in
the Dutch Trial Registry (registration number NTR5779)
and has not been amended. If protocol amendments are
conducted, these will be updated on the Trial Registry
record. A Standard Protocol Items: Recommendations
for Interventional Trials (SPIRIT) Checklist on the
study protocol is provided as Additional file 1.

Setting
The study will be conducted at the Department of
Orthopedic Surgery and Trauma of the Máxima Medical
Center. This is a large, non-academic teaching hospital
where approximately 350 primary TKAs are performed
annually. In total, five experienced orthopedic surgeons
perform these procedures.

Study population
Patients eligible for this trial are patients presenting at
the Outpatient Clinic of the Department of Orthopedic
Surgery at the Máxima Medical Center, with clinical and
radiological knee osteoarthritis, indicated and scheduled
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for a TKA. The indication for a TKA is set according to
the guideline of the Dutch Orthopedic Society [16]. This
guideline recommends considering TKA only in patients
with radiological knee OA of Kellgren and Lawrence
grade ≥ 2 and pain and functional impairment with in-
fluence on quality of life, work and/or social life [16].

Inclusion criteria
In order to be eligible to participate in this study, a subject
must meet the following criterion:

� Symptomatic and radiographic knee osteoarthritis
indicated for a primary TKA

Exclusion criteria
A potential subject who meets any of the following cri-
teria will be excluded from participation in this study:

� Presence of a medical illness that results in a life
expectancy shorter than 1 year

� Presence of TKA of the contralateral side
� Unicompartmental knee arthroplasty
� Staged or bilateral knee arthroplasty
� Insufficient command of the Dutch language
� Legally incompetent adults

The exclusion criteria were chosen because the pri-
mary outcome will be measured at the 1-year follow-up
and sufficient proficiency of the Dutch language is ne-
cessary for understanding of the intervention under

study and the completion of patient-reported outcome
measures. Furthermore, patients who already have a
TKA on the contralateral side will be excluded because
their personal experience with knee arthroplasty is
known to result in considerable bias on the expectations
of outcome after TKA [17]. Patients in whom at baseline
it is already evident that they will undergo TKA during
the study period (either bilateral or staged) are excluded.
These patients are excluded because contralateral knee
arthroplasty during the study period is likely to influence
satisfaction and functional outcome scores of the index
knee as well.

Recruitment
After being indicated for TKA by their orthopedic sur-
geon and placed on the waiting list for surgery, eligible
patients for the study will be screened by a research
nurse. When inclusion and exclusion criteria are met,
the patient will be asked to participate in the study.
Written information on the study objective and proce-
dures will be provided, and patients will have the possi-
bility to ask additional questions when necessary. The
patient will be informed that two education modules are
compared in this study, but the difference between the
usual care and intervention module is not specified.
During this process, patients are blinded for the hypoth-
esis of the study to avoid bias and patient preference for
one of the two modules. If a patient is willing to partici-
pate, an informed consent form will be signed and base-
line measurements registered.

Fig. 1 EKSPECT study Consolidated Standards of Reporting Trials (CONSORT)-style flow diagram
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Randomization
The randomization procedure will be performed after the
patient is cleared for surgery in pre-operative screening by
the anesthesiologist, and a definitive date for surgery has
been determined. Allocation to type of intervention takes
place by receiving the consecutive randomization number
from the coordinating investigator. A computer-generated
randomization list will be used (Research Manager version
5.30.0.6, Cloud9 Software, Deventer, The Netherlands).
Patients will be included by each of the five orthopedic
surgeons performing and indicating patients for TKA. Be-
cause information on outcome after TKA provided by
each orthopedic surgeon during the consultation might be
different on details, block randomization with variable size
of blocks, stratified for orthopedic surgeon is used. This
accounts for potential information bias in this regard. All
clinical and trial staff will be blinded for allocation during
the study procedure. Patients were invited for a specific
education class by mail to avoid cross-over, and only the
secretary sending the invitation letters for the education
sessions is unblinded. Attendance of the education class in
the intervention and control arms is recorded blinded
using the data management software. Data analysis will be
obtained and analyzed blinded for group allocation. Only
after data analysis will unblinding take place.

Intervention
Theoretical framework / rationale for using an education
module to increase post-operative satisfaction
Patient expectations have been defined as “anticipations
that given events are likely to occur during or as a result
of medical care,” and expectations regarding treatment
result are defined as “outcome expectations” [18–21].
The present study addresses probabilistic outcome ex-
pectations; what does the patient think is the most likely
long-term result after TKA? [18–20].
Different hypotheses on the effect of expectation mo-

dification on treatment outcome and satisfaction have
been suggested. In general, positive expectation of recovery
has shown to be associated with better health outcomes
[22, 23] and lower recovery expectations increased the risk
of persistent activity limitations [24]. The strength of the
relation depends on the clinical conditions and the method
of expectation measurement used [22]. Expectations that
are too low or negative can result in less motivation to ob-
tain full benefit from the surgery, and increasing patient
expectations is suggested to improve treatment outcome
[25, 26]. Suggested explanations for this positive effect are
that higher expectations result in anxiety reduction, better
cooperation with treatment and beneficial coping mecha-
nisms [27, 28]. There is evidence that expectations are a
mechanism by which placebos have their effects [25].
Utilization of this placebo effect as an intervention to ob-
tain positive health-related effects has been shown in

laboratory settings with predominantly healthy volunteers,
[28] but these positive results have not been consistently
reproduced in clinical research [29]. To the authors’ know-
ledge there are no intervention studies available on the
effect of increasing expectations to improve treatment out-
come in TKA patients. So, it remains to be seen if this po-
tential positive effect actually occurs and to what extent
outcome improvement can be obtained.
On the other hand, unrealistically high expectations can

result in discouraged patients and non-adherence with
recommendations post-operatively. Total knee arthro-
plasty patients often have overly optimistic pre-operative
expectations when compared to surgeons [11] and when
compared to actual outcome [9, 30]. Furthermore unmet
pre-operative expectations are strongly related to post-
operative dissatisfaction [5, 6]. These findings are in line
with the expectancy-disconfirmation theory, which states
that satisfaction is a function of expectations, perceived
performance and disconfirmation of beliefs [31]. There-
fore, in the authors’ opinion an education module should
not result in overly optimistic expectations, as these pose
the risk of expectation disconfirmation with subsequent
patient dissatisfaction.
In conclusion, expectation management in knee arthro-

plasty patients is thought to have an effect on post-
operative satisfaction and outcome through various path-
ways. Whereas, on the one hand, expectations should be
high enough to fully benefit from the placebo effect, on
the other hand, unmet expectations can result in higher
dissatisfaction rates after treatment. “Optimistic realism”
is suggested as the appropriate balance between prevent-
ing dissatisfaction and optimizing context effects [32]. In
the authors’ view both aspects are important, and it is key
to identify the patients with unrealistic expectations; either
too high or too low and adjust these accordingly. There-
fore, the aim of the proposed additional education module
is to achieve realistic expectations on long-term recovery
after TKA.

Intervention arm
The intervention under study is a joint-specific educational
module on long-term recovery after TKA (12 months
post-operative). The additional education module is an
extension to the pre-operative education program as de-
scribed for the control group. Information in the education
module is based on an academic literature study, the expert
opinion of TKA surgeons in our own clinic and a survey
among members of the Dutch Knee Arthroplasty Society
[33]. The final module was written and approved by an
expert panel consisting of an experienced knee surgeon
(RJ), an orthopedic surgery resident and PhD student
(JT) and a researcher specialized in osteoarthritis treat-
ment outcome (MR).
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Previous research has identified a set of important ex-
pectations that are often not fulfilled in TKA patients
[7, 8, 30]. These items are incorporated in the Hospital
for Special Surgery (HSS) Knee Replacement Expecta-
tions Survey [7, 34]. Items addressed in this survey
were used as the framework for the education module.
The module describes what patients can generally ex-
pect 12 months post surgery concerning the amount of
pain, functioning in daily life (e.g., walking, rising from
a chair, stair climbing); performing social activities (e.g.,
hobbies, sport activities); and psychological wellbeing
(e.g., psychological wellbeing, interactions with others).
Information is provided for the most likely outcome for
the whole population of TKA patients. Additionally,
modifying factors are addressed that predict higher or
lower outcome for an individual patient; age, medical
co-morbidity, Body Mass Index (BMI), psychosocial
factors, pain severity and pre-operative functional sta-
tus [35, 36]. The module consists of a group-based lec-
ture of approximately 15 min, given by the senior author
(JT, orthopedic surgery resident and PhD student), and in-
formation on realistic outcome expectations after TKA in
writing (Additional file 2). When patients have addi-
tional questions or concerns regarding realistic expec-
tations on treatment outcome, these will be addressed
after the lecture. The module was formatted into the
existing standard program with a session once a month
for approximately five to 10 patients, and is in con-
cordance with recommendations on education class
structure [37].
In summary, the education module states the following:

overall good effect for long-term recovery after TKA can
be expected [33]. Most improvement can be expected for
the items pain relief, ability to perform daily activities and
walking short to medium distances [10, 33, 38]. Significant
pain relief is achieved in most patients after TKA, never-
theless, some residual pain is common [10, 38]. Impair-
ment in daily activities is likely to decrease. At 12 months
much better or better activity of daily living function is re-
ported by more than 90% of patients, only 4–8% of pa-
tients report some problems in daily living [10, 39]. A
large improvement or return to normal can be expected
on walking short and medium distances [10, 33, 40].
For longer distances, some limitations are likely to re-
main [10, 33]. Least improvement can be expected for
the activities of kneeling, squatting, stair negotiation and
the ability to exercise or participate in sports [33, 38]. Ap-
proximately 80% of patients report to be unable to kneel
or squat without knee symptoms after TKA [41, 42]. The
rate of return to sport is dependent on patient characteris-
tics and type of sports. The intensity of activity to which
patients return tends to be less than before surgery; 94%
are able to do low-impact sports but only 43% are re-
ported to return to high-impact sports [43, 44].

The above summary is not exhaustive, but in the ac-
tual education module realistic expectations for all items
of the HSS Knee Replacement Survey are addressed. Im-
provement can be expected in the domains of pain,
function, activities and psychological wellbeing but re-
turn to normal is not likely to occur. Limitations can
predominantly be expected in more demanding physical
activities and sports.

Control arm
The standard pre-operative education program consists
of information about the perioperative period, but does
not include information on long-term recovery. The ad-
mission process, details about the anesthesia process,
surgical technique, complications, pain management,
the direct post-operative recovery and rehabilitation
during the first 6 weeks post-operative are addressed.
During a 120-min multidisciplinary pre-operative class
an anesthesiology assistant, physiotherapist, orthopedic
nurse and orthopedic surgeon teach a 30-min module
each. The information is summarized in a brochure for
the patients. This education module currently is the
standard care in Máxima Medical Center for all TKA
patients.

Outcome measurement
Outcome measures used at the different time points can
be found in Fig. 2.

Primary outcome measure
The primary outcome measure is a Numeric Rating
Scale (NRS) score for satisfaction with treatment result
at 12 months’ follow-up. The NRS satisfaction score is a
self-reported measure for patient satisfaction [45]. Pa-
tients are asked to answer the question: “How satisfied
are you (in general) about the result of your knee oper-
ation?” on a scale ranging from 0 (very dissatisfied) to 10
(very satisfied) [45]. “Very satisfied with treatment re-
sult” is defined as an NRS satisfaction score of ≥ 8.

Patient characteristics
At baseline, patient characteristics will be obtained: age,
gender, side affected, height, weight, education level,
duration of complaints and radiological osteoarthritis se-
verity scored according to the Kellgren and Lawrence
grading system [46].

Secondary outcome measures
Hospital for Special Surgery (HSS) Knee Replacement
Expectations Survey Patient expectations will be evalu-
ated by the Dutch version of the HSS Knee Replacement
Survey [34]. Measurements will be obtained at baseline
(after inclusion at the outpatient clinic, before pre-operative
education), at admission for surgery (after the pre-operative
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education) and fulfillment of expectations 12 months
post-operatively. The HSS Knee Replacement Expectations
Survey is a 19-item, self-administered survey, measuring
probability-based outcome expectations in the domains of
pain, function, activities and psychological wellbeing [7, 15].
The survey is reliable, validated, and considered to be a
high-quality expectation assessment instrument [7, 34, 47].
Patients will be asked how much improvement they expect
for each item; the following response format will be used:
“complete improvement or back to normal,” “a lot of im-
provement,” “a moderate amount of improvement,” “a lit-
tle improvement” or “this expectation does not apply to

me/I do not have this expectation” [15, 34]. The total
score ranges from 0 to 76, which will be recoded on a
100-point scale, with a higher score representing higher
expectations [15, 34].
To assess to what extent expectations have been fulfilled

12 months post-operatively, the expectation fulfillment ver-
sion of the HSS Knee Replacement Expectations Survey
will be used [12]. Unfortunately no evaluation of the meas-
urement properties of this modification are available. The
perceived actual outcome is scored with the same answer
options and score calculation as used for pre-operative
measurement [12].

Fig. 2 Standard Protocol Items: Recommendation for Interventional Trials (SPIRIT) summary of study timing and activities
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Knee injury and Osteoarthritis Outcome Score –
Physical Function Short Form (KOOS-PS) The
KOOS-PS Dutch version is a seven-item knee-specific
questionnaire for measurement of the construct physical
function. From 5-point Likert scale questions, a normal-
ized score is calculated ranging from no difficulty (0) to
extreme difficulty (100) [48]. The KOOS-PS has good
reliability, validity and ability to detect change over time
in knee osteoarthritis patients [48, 49].

Oxford Knee Score (OKS) The Dutch version of the
OKS is a 12-item patient-reported measure for assessment
of pain and function after TKA. Each question consists of
a 5-point Likert scale, leading to a total score ranging from
a best functional score of 12 to the worst functional out-
come score of 60 [50]. It is short, reproducible, valid and
sensitive to clinically important changes [49, 50].

EQ-5D The Dutch version of the EuroQol 5D-3 L
(EQ-5D) is a self-reported questionnaire, measuring generic
health status [51]. The EQ-5D comprises five questions
scored on a 3-point Likert scale and a Visual Analogue
Scale (EQ VAS) where the endpoints are labeled “Best im-
aginable health state” and “Worst imaginable health state.”
From the five questions a sum score can be calculated: 1
represents the best possible health state and lower scores
imply a lower health state [51]. The EQ-5D has good reli-
ability and validity in knee osteoarthritis patients [52].

NRS pain The NRS score for pain during activity and at
rest (NRS pain) during the past week will be measured
on an 11-point scale. A score of 0 represents “no pain”
and a score of 10 represents “worst imaginable pain.”
The NRS has good reliability and responsiveness [53].

Anchor question At the follow-up 12 months post-
operative a 7-point Likert scale anchor question will be
scored for change in activities of daily living. The ques-
tion “How has your general daily functioning changed
since the operation on your knee?” can be responded to
on a 7-point scale ranging from 1 (a lot worse) to 7 (very
much improved).

Hospital Anxiety and Depression Scale (HADS) The
Dutch version of the HADS is a 14-item questionnaire
for the measurement of anxiety and depressive symp-
toms [54, 55]. Seven items that relate to anxiety and
seven items that relate to depression are rated on a
4-point scale. For both subscales, a sum score will be
calculated ranging from 0 meaning no symptoms to 21
meaning severe symptoms.

The Pain Catastrophizing Scale (PCS) The Dutch ver-
sion of the PCS is a reliable and valid self-reported

measure of catastrophizing [56]. Catastrophizing is defined
as an exaggerated negative orientation toward noxious
stimuli and is an important aspect of pain experience and
coping [56]. The PCS consists of 13 5-point scale questions
about thoughts and feelings on pain experience. Subscales
for rumination, magnification and helplessness have been
defined. A total score can be calculated ranging from 0 (no
catastrophizing) to 52 (extreme catastrophizing).

Life Orientation Test-Revised (LOT-R) The Dutch ver-
sion of the LOT-R assesses the constructs dispositional
optimism and pessimism and has satisfactory psychomet-
ric properties [57, 58]. This self-reported measure consists
of 10 items. Three items (1, 4 and 10) assess optimism,
three items (3, 7 and 9) assess pessimism, and four are
filler items. Response categories range from “strongly
agree” to “strongly disagree” on a 5-point Likert scale.
Scores for the two subscales can be calculated and the
total score is calculated by adding the optimism and the
inverted pessimism score.

Functional Co-morbidity Index (FCI) Co-morbidity is
scored using the FCI. The index consists of a list of 18
diagnoses associated with declining function [59]. One
point is assigned to each diagnosis, and the points are
summarized, giving the patient a score of between 0 and
18 [59]. The FCI is considered a reliable and valid tool for
assessment of co-morbidity in osteoarthritis patients [60].

Complications At 1-year follow-up complications that
have occurred will be scored as advised by the Knee So-
ciety [61]. This classification system allows structured
reporting of occurrence and severity of 22 potential
complications after TKA [61]. Adverse events are
deemed unlikely due to the study design, occurrence will
be monitored and reported.

Sample size and power calculations
The calculation of the number of patients needed for
this trial was based on the following assumptions. Spe-
cific pre-operative information can lead to more realistic
patient expectations, which subsequently leads to a
higher probability of fulfilled expectations [15]. Further-
more, patients who have fulfilled expectations are more
often satisfied with the results of TKA [13, 14]. There-
fore, we hypothesize that patients are more often (very)
satisfied with treatment outcome 1 year post-operative.
Based on more realistic expectations after improved
pre-operative education on long-term recovery, previous
work has shown that 50% of patients are very satisfied
after TKA, 23% somewhat satisfied, 11% neutral, 9%
somewhat dissatisfied, and 7% were very dissatisfied with
the outcome [62]. In our calculation, we used a power of
80% (type II error of 20%) and an alpha of 0.05 (type I
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error). To increase the proportion of very satisfied pa-
tients in the knee population with 20% (from 50% of
very satisfied patients to 70% very satisfied patients), 90
patients are required in each group (180 TKA patients
in total). The final total sample size required is 204 knee
patients, to accommodate a 15% potential dropout rate.

Data management
All data will be handled confidentially and anonymized
in compliance with the Dutch Personal Data Protection
Act (“Wet Bescherming Persoonsgegevens”). Question-
naires are collected digitally and the patient study data
will be stored coded using data management software
(Research Manager version 5.30.0.6, Cloud9 Software,
Deventer, The Netherlands). Each patient receives an
anonymized study number that is used for all documen-
tation, study reports and publications. The key of this
study number will be handled by an independent re-
searcher. All data will be stored during the study period,
and when the study is finished, the research files are
stored for 15 years in the Máxima Medical Center re-
search archive. The Medical Research Ethics Committee
deemed the study as a “low-risk” study. Therefore, no
Data Monitoring Committee was recommended at the
time of ethical approval. The Medical Research Ethics
Committee will be informed yearly on the inclusion rate,
adverse events and study results.

Statistical analysis
The primary analysis will be performed according to
intention-to-treat principles following the original group
allocation regardless of the intervention that they actually
received. Missing data will be accounted for by a multiple
imputation technique. A secondary per-protocol analysis
will be performed, including only those patients who com-
pleted the treatment originally allocated. Reasons for
cross-over will be explored. Distribution of all variables
will be tested by the Shapiro-Wilk test. For the nor-
mally distributed variables, parametric tests will be
used. For the variables that were not normally distrib-
uted non-parametric tests will be used.
The primary outcome will be analyzed by using logis-

tic regression analyses (patient satisfaction with the 12
months’ results of TKA as dependent and intervention
as independent variable), variables of which a priori are
known to be associated with patient satisfaction, based
on previous studies or based on a strong clinical ration-
ale, will be considered as covariates in the primary ana-
lysis. These covariates are age, gender, BMI and baseline
expectations as assessed by the HSS Knee Replacement
Survey, anxiety, depression. The assumptions of constant
variance and linear relationships will be assessed using
scatter plots. Should any of these assumptions seriously
fail, then transformation of the dependent or independent

variable(s) (where applicable) will be used. The choice of
which transformation (e.g., square root, logarithm) will be
used based on the specific distribution of the residuals.
Similar analyses will be performed for the secondary
outcome parameters. Change in outcome expectations
before and after pre-operative education (baseline vs
pre-operative), and difference between intervention and
control group in change in baseline and pre-operative
expectations will be analyzed using linear regression
analyses. Statistical calculations will be made using IBM®
SPPS software, version 19.0.

Discussion
The EKSPECT study is the first trial to analyze the poten-
tial of expectation management to increase post-operative
satisfaction in TKA patients. Meeting pre-operative expec-
tations is known to be of major influence on post-operative
satisfaction after TKA. More realistic expectations will
potentially lead to higher post-operative satisfaction.
The present study will analyze the effect of improved
pre-operative education, with specific attention to realis-
tic expectations for long-term functional recovery after
TKA, on post-operative satisfaction.
Strengths of the study include the sound methodo-

logical framework, with double-blind, randomized allo-
cation and assessment of the intervention. Secondly, in
previous research on expectation management, poor
measurement methods and inconsistent definition of
constructs under study are common [18, 19]. It is, there-
fore, recommended to clearly define the construct mea-
sured and the theoretical framework it derives from, to
allow accurate interpretation of the results [19]. In the
authors’ opinion these factors are adequately addressed
in the present study design. Thirdly, the study proce-
dures will be fully integrated into the current clinical
process. This aids in the generalizability of the study re-
sults, limits the burden for the study population and in-
creases the likelihood for patients to be willing to
participate.
A limitation of the proposed study is that the content

of the intervention education module is based on what
patients undergoing TKA consider the most important
expectations [7, 8, 30], and patient experiences after
TKA as previously reported in the academic literature.
Although a patient-centered approach was used in the
design, patients were not directly involved in the con-
struction of the module.
Furthermore, a limitation of the proposed study could

be that the intervention provides education on realistic
expectations for the general TKA population. Potential
individual modifiers influencing outcome after TKA are
provided, but the prediction is not individualized. Cur-
rently available prediction models do not seem suitable
for individualized expectation management [63]. The

Tolk et al. Trials  (2018) 19:437 Page 8 of 10



existing outcome prediction tools mainly focus on iden-
tifying patients most likely not to benefit from TKA, but
do not provide specific information on pain and func-
tional outcome to guide pre-operative expectation man-
agement [63]. Furthermore, such an individual approach
would increase the burden for patients and medical staff
to a much larger extent than the proposed additional
education module. Therefore, this pragmatic design was
chosen to keep the burden for the patient as low as pos-
sible and increase the possibility of future implementa-
tion when positive results are found.
For the study, osteoarthritis patients with an indication

for primary TKA will included in a large, non-academic
hospital in the Netherlands. It is known that patients
from different countries have different expectations re-
garding TKA [64]. Expectations and satisfaction rates
are also known to differ across indications for TKA [6].
These factors might limit the generalizability of the
study results to some extent.

Trial status
The study inclusion has started in the summer of 2016.
Final results are anticipated mid-2019, and the authors
aim to report on the findings shortly thereafter.

Additional files
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recovery after TKA. (PDF 701 kb)
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