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Abstract
Purpose  Post-operative outcome after total knee arthroplasty (TKA) in the treatment of end-stage osteoarthritis correlates 
strongly with pre-operative impairment-driven patient treatment goals. However, a clinical tool for measuring patient treat-
ment goals in correlation to impairments is still missing, which impedes patient-oriented indication in TKA.
Methods  Patients scheduled for TKA were recruited in four German hospitals. All patients were handed the INDICATE 
Knee Score pre-operatively. The score contains 31 treatment goals with respective impairments, subdivided into seven cat-
egories. They were asked to rank all treatment goals and impairments on a 3-point scale. Treatment goals and impairments 
were then checked for frequency of occurrence. Correlation of goal and impairment was tested. Analysis for associations of 
treatment goals and different cohort characteristics (age, sex, BMI) was conducted.
Results  1.298 patients were included in the study. Seven treatment goals were categorised as “main goal” from more than 90% 
of all patients (“knee pain”, “range of motion”, “walking distance”, “overall physical function”, “climbing stairs”, “quality 
of life”, “implant survival”). Comparing age groups, there were significant associations towards higher expectations regard-
ing working, physical and sports related treatment goals in younger patients (< 65y) (“ability to work” (P ≤ .001), “sports 
activities” (P ≤ .001), “sex life” (P ≤ .001), “dependence on help of others” (P = .015), “preventing secondary impairment” 
(P = .03), “dependence on walking aids” (P = .005)). Higher BMI resulted in increasing relevance of “weight reduction” 
(P ≤ .001), “climbing stairs” (P = .039) “global health status” (P = .015) and “long standing” (P = .007) as a “main goal”. 
Analysis for differences in treatment goals regarding sex showed women choosing more treatment goals as “main goals” 
than men.
Conclusion  Seven treatment goals which were expected by > 90% in our collective can be classified as general treatment 
goals for TKA. Demographic factors (age, sex, BMI) were significantly associated with patients’ expectations for TKA. 
We conclude physicians should clearly assess their patients’ demands prior to TKA to maximise post-operative outcome.
Level of evidence  Prognostic Level III.
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Abbreviations
TKA	� Total knee arthroplasty
BMI	� Body mass index
OA	� Osteoarthritis
SDM	� Shared decision-making
HSS	� Hospital for special surgery
SD	� Standard deviation

Introduction

Total knee arthroplasty (TKA) is a common and frequent 
orthopaedic procedure for the treatment of end-stage knee 
osteoarthritis (OA), and its cost-effectiveness and improve-
ment of quality of life are well proven [14]. A large number 
of studies have shown that patients after TKA are satisfied 
in most cases, but a relevant amount remains unsatisfied 
[4, 29]. Among other factors (i.e. surgical or patient related 
factors), fulfillment of patients’ expectations has been linked 
with post-operative satisfaction [20, 28]. It is known, that 
patients tend to have overly optimistic pre-operative expecta-
tions in TKA [23], and that patients dissatisfied after TKA 
were most likely those who had unfulfilled expectations [4, 
8].

Consequently, it seems highly necessary to discover 
patient expectations prior to surgery for adequate shared 
decision-making (SDM) in indication for TKA, and hereby 
maximising post-operative satisfaction. Many instruments to 
measure expectations in orthopaedic procedures are physi-
cian derived [30]. To gain more objective, patient-derived 
data on patients’ expectations, the most widespread instru-
ments for measuring pre-operative expectations are the 
patient-derived Hospital for Special Surgery (HSS) Hip 
and Knee Replacement Expectations Surveys, published 
by Mancuso et al. in 1997 and 2001, respectively [5, 22]. 
In these questionnaires, Mancuso et al. did not observe 
the association between patients’ actual impairments and 
their expectations. However, studies have shown that severe 
symptoms are a significant predictor for patient expectations 
in total joint arthroplasty [31]. Despite the high relevance 
of patients’ impairments for their expectations, a clinical 
instrument for measuring expectations in correlation to 
impairments is still missing [30].

Furthermore, expectations may vary between geographi-
cal and cultural regions. Therefore, a questionnaire based 
on previously published known expectations and patient-
defined treatment goals in relation to their respective impair-
ments has been developed [12].

The objective of this study was to assess patients’ pre-
operative impairments, treatment goals, and their correla-
tion in a cross-sectoral large cohort using this new question-
naire. It was hypothesised that demographic factors (age, 

sex, BMI) significantly influence pre-operative treatment 
goals in TKA.

Materials and methods

Prior to this study, the INDICATE Knee Score question-
naire containing a set of consensus-based treatment goals 
was developed via a 3-stage Delphi study [17, 18]. Based on 
the previously published known expectations for TKA, the 
patients were able to add further treatment goals during the 
Delphi process. The Delphi survey technique is a common 
method to achieve a group consensus across disciplines in 
which individual opinions are combined into group consen-
sus [13].

As shown in Fig. 1, the questionnaire contains 31 patient 
treatment goals assorted into seven categories (symptoms, 
physical function, activities of daily life, quality of life, 
physical activity, coping strategies, and various issues). 
Patients were asked to rank all proposed treatment goals on 
a 3-point Likert scale (“main goal”, “secondary goal”, “no 
goal”). “Main goals” were defined as an outcome that must 
be reached through TKA, otherwise the procedure would not 
be considered successful by the patient. “Secondary goals” 
were desirable goals but were not necessary for the suc-
cess of the surgery. “No goals” were defined as unimportant. 
Patients could select as many goals as “main goals”, “sec-
ondary goals” or “no goal” as they desired. Additionally, the 
current subjective perception of impairment was asked for 
each treatment goal via a 3-point scale (“no impairment”, 
“moderate impairment”, “severe impairment”).

After approval from all ethics committees in the partici-
pating states, all patients older than 18 years that met stand-
ardised criteria for surgery [27] and were scheduled for TKA 
due to advanced OA of the knee were included. Exclusion 
criteria were German language inability, noncompliance of 
signing a written consent, life expectancy less than 1 year as 
judged by the treating physician, and any health factors that 
would preclude elective surgery.

Participants eligible for the study were recruited in four 
different types of German hospitals: two tertiary referral 
university hospitals, one orthopaedic specialised arthro-
plasty hospital and one regional hospital. A large sample of 
patients were included in this study via the PROMISE Trial 
[3]. All eligible patients were asked to participate and the 
questionnaire was handed out after informed consent,

Data collection was conducted in an outpatient clinic at 
time of surgery indication 1–8 weeks prior to TKA. Included 
patients were handed the survey during their outpatient 
clinic visit. Qualified study nurses on site explained the 
questionnaire and the participants were asked to complete 
the survey on their own. The questionnaire was then checked 
for completion. In addition to the expected treatment goals, 
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Fig. 1   Questionnaire
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Fig. 1   (continued)
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Fig. 1   (continued)
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Fig. 1   (continued)
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baseline data were collected to describe the study popula-
tion including age, sex, side of surgery, diagnosis, BMI, and 
socioeconomic data (education, living with partner, work-
ing situation). Data were assembled from all study sites and 
stored pseudonymised in an electronic database.

Statistical analysis

Patient characteristics, impairments and treatment goals 
were expressed as mean or percentage values as appropri-
ate. Univariate comparisons of treatment goals and age, sex, 
and BMI were performed using Chi-Square and Fisher-Exact 
Tests. Spearman rank correlation was used for correlation 
of treatment goals and the respective impairments. Ranges 
for correlation strength were considered as “very strong” 
(0.80–1), “strong” (0.60–0.79), “medium” (0.40–0.59), 
“weak” (0.20–0.39) and “very weak” (0.00–0.19) [15]. Post 
hoc power calculation showed that there was a power above 
80% to detect weak correlations given the used sample and 
an alpha-level of 0.05. All statistical analyses were per-
formed using R (R version 3.5.1, Core Team (2017)) [34].

Results

1.298 patients with complete data sets were included in 
the study. Mean age was 67.4 years (SD 9.74), 55% were 
women. 92.1% of all patients received TKA because of pri-
mary osteoarthritis. Side of surgery was nearly evenly dis-
tributed (46.3% left vs. 49.2% right) with 59 patients (4.5%) 
receiving simultaneous bilateral TKA. All baseline data are 
shown in Table 1.

Impairments

The most frequently chosen “severe impairments” were 
“walking distance”, “physical endurance”, “knee pain”, 
“overall physical function”, “climbing stairs”, “long stand-
ing”, “sports”, and “physical activity”. The impairments 
“noise from the joint”, “sex life” and “managing personal 
hygiene” were least frequently chosen as “severe impair-
ment”. One percent of patients (N = 13) chose all impair-
ments as “severe impairment”. Distribution of impairments 
is shown in Fig. 2.

Expectations

Evaluation of treatment goals showed seven treatment goals 
being categorised as “main goal” from more than 90% of 
all patients (“knee pain”, “range of motion”, “walking dis-
tance”, “overall physical function”, “climbing stairs”, “qual-
ity of life”, “implant survival”). Thirty-five (2.7%) patients 
chose all treatment goals as “main goal”. Figure 3 illustrates 

the ranked proportions of main goal, secondary goal, and no 
goal in the study population.

Statistically significant differences could be shown 
between age (< 55, 55–65, > 65  years), sex (male, 
female), and BMI (< 25, 25–30, > 30 kg/m2) and treat-
ment goals (Table 2). When stratified by age, “ability to 
work” and “sex life” were more often chosen as “main 
goal” by younger patients (< 55 years). “Weight reduc-
tion” showed higher percentages as “main goal” in young 
patients < 55 years than in patients > 65 years (68.4% vs 
48.3%), whereas “sports activities” was more often cho-
sen as “main goal” by patients between 55 and 65 years 
(70.7% vs 75.9% vs 68.8%). There were also significant 
differences when stratifying treatment goals by sex, with 
women choosing more treatment goals as “main goals” 
than men. The categories “walking distance”, “ability to 
work”, “sex life”, “physical activities” and “long standing” 

Table 1   Patient characteristics

BMI body mass index

Variable

Age (y) (mean [SD]) 67.35 (9.74)
Sex
 Male 45.0% (584)
 Female 55.0% (714)
Side of surgery
 Left 46.3% (601)
 Right 49.2% (638)
 Both 4.5% (59)

Reason for surgery
 Primary osteoarthritis 92.1% (1196)
 Posttraumatic osteoarthritis 5.0% (65)
 Other 2.6% (34)
 Missing 0.2% (3)

BMI (kg/m2) (mean[SD]) 30.6 (7.4)
Education
  < Ten years 41.1% (533)
 Ten years 34.1% (442)
  > Ten years 22.3% (289)
 Other 0.4% (5)
 Missing 2.2% (29)

Living with partner
 Yes 75.0% (974)
 No 23.6% (306)
 Missing 1.5% (18)

Working situation
 Unemployed / Not working 3.9% (51)
 Working 30.0% (389)
 Retired 63.3% (821)
 Other 0.9% (12)
 Missing 1.9% (25)
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Fig. 2   Impairments of patients

0% 25% 50% 75% 100%
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Fig. 3   Treatment goals of 
patients
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were more often chosen as “main goal” by men, although 
without any statistical significance. With increasing BMI 
(< 25, 25–30, > 30 kg/m2), “weight reduction” was more 
often chosen as “main goal”.

Correlations

Positive correlation between impairment and the respec-
tive treatment goal could be shown for all categories 
(Table 3). Only one “very strong” correlation occurred in 
the category “sex life” (0.80), whereas no category showed 
a “very weak” (0.00–0.19) correlation.

Discussion

The most important findings of this study were the seven 
treatment goals chosen as “main goal” from over 90% of 
all patients. Those can, therefore, be considered as gen-
eralised treatment goals for TKA. Patients’ expectations 
for TKA showed significant differences related to demo-
graphic factors (age, sex, BMI). Correlation between 
impairments and the respective treatment goals differed 
considerably. Overall, expectations were generally high.

This study describes the first implementation of a new, 
systematically developed, impairment-driven question-
naire (INDICATE Knee Score) [18], containing 31 items 
to cover a wide range of expectations in patients undergo-
ing TKA. In contrast to the pre-existing patient expec-
tations questionnaires of Mancuso et al. [5], a 3-point 
rather than a 5-point Likert scale was used, which has a 
good translation into clinical context and has been shown 
to be far easier to use, especially by patients with intel-
lectual disability or non-readers [6, 9, 17]. The possibil-
ity to put patients’ expectations into context with their 
existing impairments could achieve better understanding 
of patients’ frames-of-reference concerning their pre-
operative degree of activity. Different frames-of-reference 
have a significant influence on validity of current expecta-
tion surveys, as stated by Hepinstall et al. in 2011 [12]. A 
strength of this study is the large, heterogeneous sample 
of patients, based on the recruitment of participants in 
four different hospitals representing all levels of care. The 
cohort matches the reported distributions for age, sex, and 
BMI in TKA in Germany and other countries [1, 2, 10].

Assessing the distribution of patient expectations in our 
study, Hawker et al. showed similar results in a prospective 
study in a Canadian cohort [11]. Nevertheless, one has to 
take into account the previously described influence of 
ethnicity on expectations in patients undergoing TKA [16, 
19]. Well-known treatment goals (e.g. “pain reduction”, 
“improvement of range of motion”, or “physical ability”) 
could be confirmed in our cohort. A potentially less known 
goal with high importance in our study was “long implant 
survival”. Because it can be presumed that surgeons gener-
ally expect a long implant survival, it might not always be 
addressed in the pre-operative discussion, even though it 
tends to be from great importance for patients undergoing 
TKA. This could lead to unfulfilled patient expectations in 
the post-operative care, if the estimated implant survival 
cannot be achieved. Unfulfilled expectations have been 
demonstrated to be a main reason for dissatisfaction after 
TKA [4], which is even more important under the aspect 
of overly optimistic pre-operative patient expectations in 
TKA, as shown by Mannion et al. [23]. The seven most 
chosen treatment goals discovered in this study should be 

Table 3   Spearman's correlation rank test: treatment goals and impair-
ments 

*00–.19 “very weak”; .20–.39 “weak”; .40–.59 “moderate”
60–.79 “strong”; .80–1.0 “very strong”; Sorted order by strength of 
correlation

Category Spearman’s Rho*

Sex life 0.801
Swelling 0.749
Personal hygiene 0.749
Sleeping 0.744
Noises 0.731
Drugs and its side effects 0.691
Leg alignment 0.650
Dependence on walking aids 0.644
Dependence on others 0.638
Ability to work 0.622
Global health status 0.599
Participation on social life 0.593
Managing household 0.523
Strength 0.519
Stability 0.503
Activities of daily life 0.500
Physical function 0.461
Transport-related mobility 0.456
Sport activities 0.444
Long standing 0.436
Walking distance 0.382
Joint mobility 0.356
Climbing stairs 0.353
Physical activity 0.346
Physical endurance 0.335
Quality of life 0.306
Knee pain 0.246
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considered as universal treatment goals and should hence 
be queried in addition to the patients’ individual treat-
ment goals before surgery. Physicians should mandato-
rily assess and discuss the probability of their patients 
achieving these universal treatment goals during SDM and 
additionally should inquire for further, more individual 
patient treatment goals to detect special needs. Because of 
its precise 31 Items, the INDICATE Knee Score seems to 
be superior for these matters than the currently available 
expectations questionnaires. Surgeons could then exert a 
modifying influence on their patients’ expectations dur-
ing the pre-surgical phase to guide them to more realistic 
treatment goals and hereby ensure post-operative realisa-
tion of expectations to improve overall satisfaction. The 
questionnaire further could help to close the previously 
demonstrated gap between patients’ overly optimistic, and 
surgeons’ realistic expectations [23, 24], which might sup-
port dissatisfaction after TKA.

Significant differences were demonstrated in expec-
tations expressed as treatment goals regarding different 
demographic factors (age, sex, BMI). Previous literature 
is contradictory regarding the influence of age and sex on 
expectations [19, 21], with newer studies describing female 
and older patients having lower expectations on the outcome 
of TKA [12, 31]. This could not be confirmed in our study, 
with women having generally higher expectations on TKA 
and choosing more goals as “main goals” than men. As 
expected and in line with previous studies [32], this study 
showed a trend towards higher expectations regarding work-
ing, physical and sports related treatment goals in younger 
patients (< 65y) and men. In contrast, women chose treat-
ment goals regarding everyday work (e.g. “managing house-
hold”, “activities of daily life”) significantly more often. 
This could be based on the conservative idea of woman-
hood predominating in the older population that was mostly 
included in our study. While overall data is scarce, Razmjou 
et al. [25] showed analogous trends in sex-specific expecta-
tions, meaning men having higher levels of expectations of 
returning to leisure-, recreational-, or work-related activities 
than women, although using a self-constructed, non-joint-
specific questionnaire. Since existing questionnaires do not 
inquire expectations in these categories in detail, an imple-
mentation of the INDICATE Knee Score questionnaire in a 
different cultural context or an overall younger cohort would 
be interesting.

BMI had a significant influence on prioritisation of the 
treatment goal “weight reduction”, suggesting that obese 
patients expect TKA as a mean for weight reduction, prob-
ably through regaining the ability to exercise after surgery. 
Recent studies described both, weight loss and weight gain 
after TKA, with substantial effect on post-operative outcome 
[7, 26, 33]. It is, therefore, of particular importance to guide 

obese patients to realistic expectations in the pre-operative 
SDM process.

Younger, obese, and female patients in our cohort tend 
to rate the reduction of swelling more often as “main goal”, 
which might be for cosmetic reasons. The significant influ-
ence of female sex on the treatment goal “Malalignment” 
in our cohort might support this assumption. However, to 
the author’s knowledge no studies exist, describing women 
having higher cosmetic expectations on surgical outcomes. 
Surprisingly, “Less dependence on help of others” was more 
often chosen as main goal from older (> 65-year) patients, 
while one would usually anticipate that younger patients 
want to regain autonomy through TKA, as they are expected 
to care for themselves in a typical community. On the other 
hand, younger patients might have a larger scale of compen-
satory mechanisms in dealing with dependence (e.g. better 
social surroundings, better preparations), and therefore are 
less cowed of dependence on help of others.

Consistent with a previous study by Lange et al. [18], cor-
relations between treatment goals and related impairments 
were low on a variety of variables in our cohort. Overall, 
an increase in correlation from more general to specific 
variables was observed. Thus, variables like “Knee pain”, 
“Quality of life”, “Joint mobility”, “Climbing stairs” and 
“Walking distance” showed low to modest correlation with 
their respective impairment, suggesting these over-arching 
treatment goals apply to every patient undergoing TKA and 
are independent of the impairment prior to surgery. Support-
ing this presumption is the high correlation in specific vari-
ables such as “Sleeping”, “Noise from the joint”, “Swelling” 
or “Sex life”. Patients with impairments in these categories 
seem to suffer from a high and specific psychological strain, 
seeking relief through TKA. These impairments are not typi-
cally induced exclusively by knee OA, and hence the prob-
ability of improving these impairments through TKA should 
be discussed during pre-operative SDM.

Limitations

This study has some limitations. Only patients already 
enrolled in a TKA surgery process were included, thereby 
only the expectations of patients with end-stage osteoar-
thritis are reflected. However, this is typical for patients 
undergoing TKA and we, therefore, believe this cohort to 
be representative. The time of elicitation of the question-
naire differed between the participating hospitals, ranging 
from 1 to 8 weeks before surgery. A potential weakness 
of the questionnaire could be the mixture of general and 
specific treatment goals. However, we think this variety 
reflects the diversity and individuality of patients’ treat-
ment goals for TKA and is helpful for physicians to better 
understand their patients’ motivation for surgery. In this 
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study, the questionnaire was used paper based; a digital 
version should be generated for future application. Only 
patients from Germany were included; therefore, expecta-
tions might be different in other countries and cultures.

Conclusion

Seven treatment goals which were expected by > 90% 
of patients in our collective can be classified as general 
treatment goals for TKA. Influence of demographic fac-
tors (age, sex, BMI) on pre-operative expectations under-
line the need for knowing individual patient expectations, 
allowing physicians to guide their patients to realistic 
expectations and consequently improve satisfaction after 
TKA.
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