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Background: In total knee arthroplasty (TKA), the association between preoperative patient
expectations, their postoperative fulfilment, and satisfaction is not well understood. The aim
of this study was to quantify these relationships in a cohort of TKA patients with differing
socio-economic backgrounds from across Scotland.
Methods: Expectations of 200 patients undergoing TKAwere assessedusing theHospital for Special
Surgery KneeReplacement Expectation Score. Postoperatively, expectation fulfilmentwas assessed
at six weeks and one year. Satisfaction was measured using a five-point Likert scale. Preoperative
andpostoperative scoreswere compared across satisfaction groups. Relationships between individ-
ual and overall expectation fulfilment, satisfaction, and demographics were analysed.
Results:At sixweeks, 30%of expectationswere fulfilled, increasing to 48% at one year. Corresponding
satisfaction rates were 84% and 89%. Higher fulfilment scores were associated with greater satisfac-
tion. Fulfilment of pain andmobility expectations weremost predictive of satisfaction. Expectations
of kneeling, squatting, paid work and sexual function went unfulfilled. Preoperative expectations
were not related to postoperative satisfaction. Males had higher postoperative fulfilment scores.
Conclusions: This study showed a clear association between fulfilment of preoperative expecta-
tions and patient satisfaction following TKA. However, less than 50% of patient expectations
were completely fulfilled. While higher fulfilment scores were predictive of greater satisfaction,
low overall fulfilment score did not preclude satisfaction. The high correlation of pain and func-
tion expectation fulfilment with satisfaction emphasises the need to relate these as appropriate
preoperative expectations, while awareness of unfulfilled expectations may allow engagement
with and resolution of ongoing concerns and disappointments.

© 2019 Elsevier B.V. All rights reserved.
1. Introduction

Total knee arthroplasty (TKA) is a commonly performed and successful surgical intervention for end-stage osteoarthritis, with 7525
performed in 2016 in Scotland alone [1,2]. Patients tend to report good functional improvement, and the incidence of serious complication
is low, however, dissatisfaction rates have historically been as high as 20% [3,4], significantly lagging behind those of total hip replacement
[5]. However, more recent papers report only four percent to seven percent of patients having low satisfaction with their TKA [6–8].

Patient-reported outcome measures (PROMs) are now considered to be an important tool to measure the success of surgery
as healthcare providers increasingly recognise the value of measuring the patient's perspective of surgical outcome [9–12].
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Consequently, the collection of PROMs has become mandatory in National Health Service (NHS) England for all patients undergo-
ing hip and knee joint replacement surgery and is reported through the National Joint Registry (NJR) for England and Wales [13].
Commonly used and validated PROMs seek to measure general health and wellbeing [14], satisfaction with procedure, as well as
procedure-specific indices such as pain relief or rising from sitting [9,15,16].

It has also been shown that fulfilment of patients' expectations has an impact on patient satisfaction following surgery and that
patients with very high expectations are more likely to be disappointed in their results [9,17–22]. However, a recent Delphi con-
sensus study has shown the variability of importance of these expectations in TKA [23]. In a previous paper, we reported the pre-
operative findings of this study, showing that patients have very high and sometimes unrealistic expectations regarding the
outcomes of their TKA over a wide range of health parameters, despite detailed preoperative consultation and education [24]. Un-
derstanding how these expectations are fulfilled is an important step to be able to adequately manage them and so achieve better
patient satisfaction and PROMS.
 

nine pa�ents did not return forms 

330 primary TKRs 

31 opera�on day a�er preassessment 

53 did not receive PIS 

187 six-week forms analysed 

four unable to give informed consent 

15 not approached for consent 

27 declined to take part 

three pa�ents did not return forms 

one pa�ent did not have surgery 

200 recruited 

197 included in study 

196 in study at six weeks 

197 pre-op forms analysed 

192 in study at one year 18 pa�ents did not return forms 174 one-year forms analysed 

one pa�ent deceased 

three pa�ents lost to follow-up / withdrew  

Figure 1. STROBE chart for recruitment.
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The aim of the follow-up stage of the study, reported in this paper, was to quantify the fulfilment of preoperative expectations
of health improvements following TKA, and assess the association between this and overall satisfaction with TKA through a pro-
spective assessment of patients attending for surgery at our elective arthroplasty unit.

2. Materials and methods

This was a prospective cohort study in a single institution. Ethical approval was obtained from the West of Scotland Research
Ethics Committee 4. The initial results of this study in the form of the preoperative expectations have already been published with
the full methods given but to summarise [24]: Between November 2011 and July 2013, 200 patients undergoing TKA under the
care of two consultant orthopaedic surgeons (high volume arthroplasty specialists) were recruited to the study (Figure 1). Pa-
tients were excluded if they: declined to take part; were unable to give informed consent; were not scheduled to attend
follow-up at our institution (such as those attending from outlying island locations); were scheduled for surgery the day after
their preassessment. All patients received standard preoperative preparation including medical assessment and patient education
(consultation, booklet and DVD). Baseline demographic details (age, sex, weight, height, preoperative Oxford Knee Score (OKS, 0–
48 scale with 0 being worst and 48 being best)) were collected. Data on geographical location and socioeconomic status (Scottish
Index of Multiple Deprivation (SIMD)) were taken from the patients' postcode [25]. On the day of admission for surgery, partic-
ipants preoperatively completed a validated Hospital for Special Surgery (HSS) Knee Replacement Expectations Survey and asked
to say whether or not they had each of the 17 defined expectations of their knee replacement [15] and the EuroQol (EQ-5D)
health questionnaire [14,24]. The participants were then asked at six weeks and one year postoperatively to complete a further
questionnaire indicating to what extent their expectations of their TKA had been fulfilled on a three-point scale of ‘completely’,
‘somewhat’ or ‘not at all’. Participants also gave their satisfaction with their operation on a five-point Likert scale (very satisfied,
satisfied, unsure, dissatisfied and very dissatisfied) and completed an EQ-5D form [26]. For participants who did not return for
follow-up, the questionnaires were posted out.

2.1. Data analysis and statistics

The study was powered to identify proportions of patients to within an uncertainty of 15%, the 95% confidence intervals for
any proportion being ±7.5%. This required 170 patients so to allow for loss to follow-up 200 patients were recruited [24]. The
follow-up at one year was 174 patients, so the power of the study to indicate proportions was maintained.

In calculating the percentage of fulfilled expectations, these were adjusted using the number of expectations given preopera-
tively as if patient did not expect something preoperatively this could not be fulfilled. The total number of expectations given pre-
operatively were 2436 (from a maximum of 3349). The proportions of each expectation, completely, somewhere or not all
fulfilled, were calculated for the whole cohort and also for satisfied and not satisfied (unsure, dissatisfied or very dissatisfied)
groups.

The preoperative expectations score for each patient was calculated by allocating a value of 3 to the response “very important”,
2 for “somewhat important”, 1 for “a little important” and 0 for “I do not expect this” and “this does not apply to me” and then a
total expectation score calculated giving a score with a range from 0 to 51 (0 = no expectations). The postoperative fulfilment
score was calculated by using the values of 5 for “completely fulfilled”, 2 for “somewhat fulfilled” and 0 for “not at all fulfilled”
and then weighting according to preoperative expectation. This gave a total fulfilment score with a range from 0 to 255 (0 =
no expectations fulfilled).

The mean preoperative expectations scores and postoperative fulfilment scores for the different levels of satisfaction were cal-
culated. Data were analysed with the Kruskal–Wallis test using RStudio software [27] to assess differences across satisfaction
levels. Fisher's exact test was used to assess the relationship between completely fulfilment and being satisfied for each individual
expectation. To determine the effect of demographics on fulfilment of expectations, mean fulfilment score was compared between
groups for categorical variables (gender, SIMD, geographical location) using independent t-test/Kruskal–Wallis test/Mann–Whit-
ney-U test and the Pearson's correlation coefficients between fulfilment scores and continuous variables (age, Body Mass Index
(BMI), preoperative OKS, EQ-5D Health score) were calculated. Given the number of statistical tests carried out, significance
was set at p b 0.01.

3. Results

Of the 200 recruited patients, 197 completed and returned preoperative expectations questionnaires. Of these, 192 (97%) com-
pleted the follow-up questionnaire at six weeks and 174 (88%) at one year (Figure 1). There was no difference between the
Table 1
Demographics of included patients at each time point.

Appointment n % female Age BMI Pre-op OKS

Preoperative 197 59 67.7 (45 to 84) 32.5 (21 to 50) 17 (1 to 44)
Six weeks 192 60 67.6 (45 to 84) 32.2 (21 to 50) 18 (3 to 44)
One year 174 60 67.8 (45 to 84) 32.3 (21 to 50) 17 (3 to 44)



Table 2
Fulfilment of TKA patients' preoperative expectations at six weeks and one year postoperation.

Follow-up time Completely Somewhat Not at all No response

Six weeks 30% 43% 23% 4%
One year 48% 38% 12% 2%
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demographics of the patients returning data preoperatively, at six weeks and one year (Table 1). Preoperative expectations,
against which postoperative results are compared, have already been published [24].

3.1. Fulfilment of expectations

At six weeks, the mean number of completely fulfilled expectations per patient was four and at one year, this had increased to
seven, compared to a mean of 14 expectations per patient preoperatively. The percentage of completely fulfilled expectations in-
creased from six weeks to one year (Table 2). Overall, at one year postoperatively, 48% of expectations were completely fulfilled,
38% were somewhat fulfilled and 12% were not at all fulfilled (two percent were not given). At one year, the fulfilment of expec-
tations scores ranged from 0 to 226 (highest possible value 255).

At six weeks, the expectations with the highest reported level of complete fulfilment were those of making the knee straight
(58%) and improving the ability to change position (47%) (Figure 2). The expectations with the lowest level of complete fulfilment
were the abilities to kneel (five percent) and to squat (nine percent) (Figure 2). At one year, the highest reported level of com-
plete fulfilment were those of making the knee straight (78%) and driving/using public transport (67%) whereas the lowest level
of fulfilment unchanged with kneeling (11%) and squatting (18%) (Figure 3). Expectations for relieve of pain and improved ability
to walk (the most frequently sited expectations preoperatively) were only completely fulfilled in around half of patients
(Figure 3).

3.2. Satisfaction and fulfilment of expectations

At six weeks, satisfaction scores were available for 183 of 192 (95%) patients. Seventy percent (128) of patients were very sat-
isfied, 14% (26) were satisfied, 16% (29) were unsure and one patient (b1%) was dissatisfied. No patients reported being very dis-
satisfied. The patient who was dissatisfied at six weeks reported that no preoperative expectations had been fulfilled. At one year,
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Relieve pain

Improve ability to walk

Improve ability to use public transport/drive

Improve ability to change posi�ons

Improve ability to go down stairs

Improve ability to perform daily ac�vi�es

Improve ability to go up stairs

Improve psychological well-being

Improve ability to par�cipate in recrea�onal ac�vi�es

Make knee/leg straight

Remove the need for cane/crutch/walker

Improve ability to kneel

Improve ability to interact with others

Improve ability to squat

Improve ability to exercise/par�cipate in sports

Be employed for monetary reimbursement

Improve sexual ac�vity

Completely Somewhat Not at all No response

Figure 2. Fulfilment of expectations of TKA patients at six weeks postoperation. Ordered by % indicating expectation was very important preoperatively [20].
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Figure 3. Fulfilment of expectations of TKA patients at one year postoperation. Ordered by % indicating expectation was very important preoperatively [20].
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satisfaction scores showed that 71% patients (124) reported being very satisfied, 18% (31) were satisfied, eight percent (14) were
unsure, two percent (four) were dissatisfied and one patient (b1%) reported being very dissatisfied. Overall, the more satisfied
patients had higher percentages of their preoperative expectations completely fulfilled and higher expectation fulfilment scores
(p b 0.001), however, even in the “very satisfied”, the spread of scores was large (Table 3, Figure 4). Mean preoperative expecta-
tions for each group were similar (Table 3, Figure 4).

At one year, postoperation patients who were not satisfied with their TKA had lower fulfilment of their expectation across all
17 expectations when compared to the satisfied patients (Figure 5). For individual expectations, all expectations apart from kneel-
ing, squatting, employment, recreational activity and sexual activity, showed an association between complete fulfilment and
being satisfied (Table 4).

3.3. Demographics and fulfilment of expectations

Males had a higher mean expectation fulfilment scores than females, 130 vs. 105 (p = 0.003). There was no relationship between
expectation fulfilment scores and SIMD quintiles (p = 0.151) or geographical location (p = 0.021). There were no statistically
significant correlations between age (p = 0.654), BMI (p = 0.536), preoperative OKS (p = 0.065), EQ-5D scores (p = 0.013) and
expectation fulfilment scores.

4. Discussion

In this prospective longitudinal study, we demonstrate no association between postoperative satisfaction and the extent of
preoperative expectations of TKA, but rather, a strong association between satisfaction and the fulfilment of patient-specific
expectations. Preoperative expectations from this cohort according to the HSS score were previously published [24]. Rate of ful-
filment of expectations after TKA varies in the orthopaedic literature, as do the methods used to assess fulfilment [28–30].
Some studies have reported fulfilment of preoperative expectations from patients to be as high as 61% three years after surgery
[31]. Other studies have suggested inferior outcomes in TKA when compared to total hip arthroplasty in fulfilling patient expec-
tations and satisfaction [5,29,32]. In particular, some studies have focused on the inability of modern TKA to meet patient expec-
tations of high knee flexion activities such as kneeling and squatting, a finding supported by our results [32].

In our study, only 48% of the preoperative expectations were completely fulfilled. Yet 89% were satisfied or very satisfied. The
most fulfilled expectations were pain relief, mobility, straightening leg and improved daily activities. Unfulfilled pain relief was the
most important factor for patients who did not report being satisfied with their surgery at six weeks and one year, which

Image of Figure 3


Table 3
Fulfilment of TKA patients' preoperative expectations at one year postoperation for each satisfaction score. Data are presented as either % or mean (SD) [range].

Satisfaction n Expectations completely fulfilled Fulfilment score Preoperative expectations score

Very satisfied 124 58% 132 (48) [12 to 226] 36 (9) [6 to 51]
Satisfied 31 28% 86 (45) [6 to 188] 34 (10) [3 to 49]
Unsure 14 15% 66 (48) [4 to 194] 36 (9) [18 to 48]
Dissatisfied 4 2% 44 (20) [26 to 73] 39 (6) [31 to 44]
Very dissatisfied 1 0% 0 38
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supports the findings in much of the related literature [12,16,32]. The least fulfilled patient expectations were kneeling, squatting,
ability to return to paid work and sexual activity, which are supported by other studies [12,32]. Our female cohort appeared to
have fewer of their expectations fulfilled at one year, which concurs with the findings of previous studies [3,33], despite our co-
hort previously showing that being male was associated with higher preoperative expectations [24] — a finding supported by
other studies [32]. And although these expectations were not completely fulfilled, this seemed to have only a modest negative
impact on satisfaction at one year. Overall, a high number of patients were satisfied at one year, which is comparable to the re-
sults of previous studies [12,16,32,33]. Our satisfied cohort was older than those reported by other studies [16,22].

Satisfaction as an outcome measure of surgery may be affected by a variety of different factors unique to each person's preop-
erative and postoperative experience [34]. In our cohort, there were no differences in preoperative expectations for the different
levels of postoperative satisfaction. Although only 48% of expectations were completely fulfilled, a high number of patients re-
ported being satisfied, suggesting that the total number of expectations fulfilled may be less important to achieving satisfaction
with surgery than meeting important expectations such as pain relief and mobility. However, our study also showed a relation-
ship between satisfaction and fulfilment of preoperative expectation, consistent with previous similar studies [3,12,32,35] and
the lower the fulfilment score, the less likely that a patient will be satisfied with their operation. However, the wide spread of
fulfilment scores for those patients who were satisfied supports the point above that patients may be satisfied when many pre-
operative expectations are not fulfilled.

Our study did not find a relationship between socioeconomic indicators (SIMD, geographical location) and fulfilment of expec-
tations. Our cohort, as reported previously [24], covered a wide geographic and socioeconomic range as patients were not drawn
from the direct locale of the hospital, so if a simple relationship existed we would have expected to see it. When comparison be-
tween national healthcare systems has been made it has been shown that patients' expectations vary [36]. Female patients have
lower satisfaction with hospital stay following arthroplasty [37], while studies differ as to whether women have lower levels of
satisfaction [4,38]. Our cohort showed a significantly lower expectation fulfilment amongst female patients, differing from some
studies using the same expectation score [29,30], however, both of these studies involved smaller cohorts that may not have
been powered to assess this difference. Given our results also showed an association between satisfaction and expectation fulfil-
ment, further work to understand how these affect outcomes for male and female patients seems warranted.
Figure 4. Distribution of preoperative expectation score and postoperative fulfilment score by satisfaction at one year. Box width proportional to square root of
group sample size.
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Figure 5. shows how the fulfilment at one year of each particular expectation varied between the satisfied and not satisfied patients.
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Analysis of our data showed that some patients remain dissatisfied at one year follow-up for a variety of reasons, which is con-
sistent with other studies; however, this remains a challenge to be addressed [22]. Dissatisfaction in our cohort did not seem to be
only a result of unrealistic expectations such as squatting and kneeling, which patients are routinely counselled preoperatively
that they may not be able to engage in. Other symptoms unrelated to the operated knee may account for dissatisfaction [18];
however, we noted a combination of factors in our study patients such as persistent pain, co-morbidities and unrealistic expecta-
tions that contributed to dissatisfaction. This concurs with the findings of other studies: dissatisfaction is multifactorial
[12,16,18,32]. In particular, it has been found that preoperative depression and pain in other joints significantly predicted dissat-
isfaction while as postoperative pain improves over time, satisfaction also improves and these findings are supported by our
results [12,39].
Table 4
Relationship between complete expectation fulfilment and being satisfied for each expectation at one year postoperation.

Expectation p-Value Odds ratio (95% CI)

Relieve pain b0.001⁎ §

Improve psychological well-being b0.001⁎ 18.0 (4.0, 81.4)
Improve ability to go upstairs b0.001⁎ 12.6 (2.8, 56.6)
Improve ability to walk b0.001⁎ 22.6 (2.9, 174.0)
Improve ability to perform activities of daily living b0.001⁎ 13.9 (3.1, 62.3)
Improve ability to go down stairs b0.001⁎ §

Improve ability to use public transport/drive b0.001⁎ 8.2 (2.5, 27.0)
Make knee/leg straight b0.001⁎ 7.8 (2.6, 23.4)
Remove need for cane/crutch/walker 0.002⁎ 6.2 (1.9, 20.3)
Improve ability to interact with others 0.002⁎ 6.4 (1.8, 23.2)
Improve ability to change positions 0.004⁎ 4.7 (1.6, 13.8)
Improve ability to exercise/participate in sports 0.007⁎ §

Improve ability to participate in recreational activities 0.018
Be employed for monetary reimbursement 0.160
Improve sexual activity 0.178
Improve ability to squat 0.204
Improve ability to kneel 0.220

⁎ Significant at 99% confidence level.
§ No overall satisfied subjects had this expectation not fulfilled.

Image of Figure 5
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The use of the HSS questionnaire for measuring satisfaction presents some difficulty with regard to differentiation between probabi-
listic expectations and value expectations (“I think this is likely” vs “I hope that this happens”), with our study looking at perceived im-
portance rather than probability. This questionnaire could be, and has been, previously criticised for falsely equating what the patient
states as important with what they think likely, leading to improper conclusions that better education of the low probability of an out-
comewill reduce the perceived importance of it [40]. We have previously commented that, while an awareness of this difference in ex-
pectation type is important, patient education on the low likelihood of certain expectations is still likely to reduce the probability of
dissatisfaction [41], and continue to hold this position with regard to the results reported here.

A limitation of this study is the degree of self-selection due to the nature of questionnaire-based research, similar to other
studies. Factors such as low reading age, language, cognitive limitations and sight problems have been reported as independent
predictors of non-participation in surveys or questionnaires [42]. Issues with literacy might introduce bias in some patients;
however, agreement with this association is not consistent and preoperative education at this institution aims to meet the
needs of patients of varying ability [42]. Another limitation of our study was the exclusion of some patients (e.g. those living
in isolated islands) because they were unable to return for one year follow-up which potentially changes the demographic of
cohort particularly with respect to socioeconomic indicators and geographical location. However, our institution, as a national
arthroplasty centre, takes patients from amuch wider socioeconomic and geographical spread thanmost hospitals so even with
this limitation, our results show fulfilment of expectations across a wider range of patient demographics than previously re-
ported [12,25]. A further limitation is that outcomes are only recorded at six weeks and one year postoperation. Although
TKA is a “long-term” operation and overall outcomes in terms of success or failure are assessed at 10, 15, and 20 years
postoperation, the fulfilment of expectations assessed in this study is unlikely to change after one year i.e. if a patient has not
achieved an expectation at one year, it is unlikely to be achieved. One year is the standard point of best functional outcome
and a common point of outcome reporting, so in terms of aligning expectations and satisfaction, one year is an appropriate
point [4,43,44].

A strength of this study is that expectations were assessed using the HSS Knee Replacement Expectations Survey, which is a
recognised, validated and non-modified questionnaire [26] whereas other patient expectations studies have used adapted ques-
tionnaires or relied on unvalidated questions.

In general, patients' expectations of pain relief and mobility were mostly fulfilled. We previously reported the high incidence of
unrealistically high expectations in this cohort [24], however, there was no association found between overall expectations pre-
operatively and postoperative satisfaction at one year. This may suggest that while fulfilment of all expectations is ideal, for
many patients, pain relief and improved mobility are sufficient for satisfaction [45].

These results clearly show the need for patients to fulfil their expectations of TKA. While the needs to educate patients on re-
alistic preoperative expectations have been discussed elsewhere [21,22,24], there may be opportunities to address shortfalls in ex-
pectation fulfilment at the point of follow-up, if it is assessed at review. A better understanding of why patient expectations
remain unfulfilled following TKA may assist in the design and delivery of better preoperative education focussed on establishing
more realistic expectations of surgery, but also move postoperative focus from simple measures of satisfaction and function to ex-
ploration of the reasons for unfulfilled expectations. However, our study suggests that a preoperative focus on the pain relief and
mobility advantages of TKA is most likely to give an accurate idea of what expectations may be fulfilled by surgery.
5. Conclusion

Our prospective, longitudinal study showed that there was a clear association between fulfilment of preoperative expectations
and patient satisfaction following TKA. However, the association of pain and mobility was far stronger, with fulfilment of these
expectations being most important. Our results also show that TKA did not fulfil patients' expectations of kneeling, squatting, abil-
ity to return to paid work and sexual activity, and these expectations should be better managed in the preoperative education
process. In addition, less than 50% of patient expectations were completely fulfilled across the cohort as a whole. While higher
fulfilment scores were predictive of greater satisfaction, low overall fulfilment score did not preclude high satisfaction. The high
correlation with pain and function expectation fulfilment and satisfaction emphasises the need to relate these as appropriate pre-
operative expectations, while awareness of unfulfilled expectations may allow engagement with these issues and resolution of on-
going concerns and disappointments.
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