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Background and Objective    
Despite favorable objective outcomes, 20% of patients report dissatisfaction after total 
knee arthroplasty (TKA). This study analyzed early changes in patient satisfaction and 
associated biopsychosocial parameters from two to twelve months postoperatively. 

Methods  
The FInGK study was a prospective cohort study including 227 patients who underwent 
elective TKA between December 2019 and May 2021 at a German university hospital. 
Data were collected preoperatively (t0), as well as at two (t1) and twelve months (t2) 
postoperatively via self-reported questionnaires including Western Ontario and 
McMaster Universities Osteoarthritis Index (WOMAC Score), WHO Well-Being Index 
(WHO-5 Score), and patient satisfaction. Patients were stratified into four satisfaction 
groups (Satisfied/Satisfied (n=129), Not-Satisfied/Satisfied (n=23), Satisfied/Not-Satisfied 
(n=26), Not-Satisfied/Not-Satisfied (n=46)) based on their satisfaction pattern at t1 and 
t2. 

Results  
Overall minimally clinically important improvements in WOMAC Score (47.3 to 69.0 to 
76.5) and improvements in WHO-5 Score (43.7 to 59.1 to 66.4) were observed in the total 
study population from preoperative to two and twelve months postoperatively. One third 
of patients reported dissatisfaction at twelve months, being significantly younger (66.5 
vs. 69.1 years; p=0.046) and more smokers (16.2 % vs. 6.5%; p=0.021). 21.9% experienced 
satisfaction changes: 11.6% switched from satisfied (t1) to dissatisfied (t2). Conversely, 
10.3% improved from dissatisfied to satisfied, demonstrating gains between t1 and t2. 

Conclusion  
We identified a variety of patient groups, each exhibiting distinct levels of satisfaction 
and biopsychosocial profiles after TKA. Further studies with larger sample sizes are 
needed to examine early postoperative outcomes and changes over time after TKA. 

INTRODUCTION 

Knee osteoarthritis represents the most prevalent form of 
osteoarthritis, accounting for approximately 50% of all 
cases.1 This condition is associated with progressive pain, 
loss of function, and leads to reduced quality of life (QoL).2,
3 The initial therapeutic focus is on conservative symp
tomatic management. However, osteoarthritis (OA) is cur
rently incurable, and as the disease progresses, implanta
tion of a total knee arthroplasty (TKA) is regarded as the 
gold standard for end-stage OA.2,4 

TKA has been identified as a successful therapeutic op
tion for pain management and functional improvement.5 

Although TKA is a common procedure with substantial 
long-term benefits, it has been observed that 10-20% of pa
tients express dissatisfaction with their surgical outcome, 
even though objective measurement parameters such as ra
diographic alignment indicate a favourable result.6‑8 Re
search has demonstrated that patient satisfaction after TKA 
is influenced by numerous factors, including low socioeco
nomic status, self-efficacy, comorbidities, and lack of func
tionality.5,9‑11 Other studies have shown that dissatisfied 
patients often have higher levels of pain catastrophizing 
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and depression, which negatively impact their satisfaction 
with surgical outcome.12,13 Consequently, the integration 
of Patient-Reported Outcome Measures (PROMs) encom
passing psychosocial factors into the assessment of surgical 
outcomes is recommended4 and can increase patient satis
faction postoperatively.10 

However, current research rarely considers patient satis
faction across multiple time points after TKA. Earlier stud
ies observed patient satisfaction at a single point in time, 
most commonly twelve months postoperatively.11,13,14 The 
few more recent studies have looked at the development of 
satisfaction at later points in time. For instance, Clement 
et al. evaluated the change in patients’ satisfaction levels 
over five years, revealing a shift in satisfaction among 9% 
of TKA patients. Specifically, the study found that 6% of 
patients initially expressed satisfaction after one year but 
were dissatisfied after five years.15 To the best of the pre
sent authors’ knowledge, no comparable studies involving 
knee patients are currently available. However, a similar 
study conducted on patients who had undergone a total hip 
arthroplasty revealed no differences in patient satisfaction 
at 1.5 years and 13.5 years post-surgery.16 Overall, there is 
a paucity of studies examining the development of satis
faction with clinical outcomes and/or QoL, especially dur
ing varying early postoperative phases after TKA, in which 
many biopsychosocial changes occur.17,18 

Therefore, this study’s objective was to analyze early pa
tient satisfaction changes and associated functional and 
psychosocial parameters from two to twelve months after 
TKA. 

MATERIALS AND METHODS 

ETHICAL CONSIDERATIONS 

The medical ethics committee of the Carl von Ossietzky 
Universität Oldenburg approved this study (# 2019-064). 
Informed consent in written form was obtained from each 
participant prior to study enrolment. The data were eval
uated using pseudonymization. All study procedures were 
in accordance with the Helsinki Declaration’s ethical prin
ciples. 

STUDY DESIGN AND STUDY POPULATION 

The present study was conducted as part of the research 
project FInGK (“Funktionsfähigkeit und Inanspruchnahme 
von Gesundheitsleistungen bei Patientinnen und Patienten 
mit Knie-Totalendoprothese”), a prospective cohort study 
investigating patient outcomes following elective primary 
or aseptic revision TKA between December 2019 and May 
2021 at a university hospital for orthopedics in northwest 
Germany. The inclusion criteria were as follows: patients 
had to be aged ≥ 18 years, have a projected life expectancy 
of more than twelve months, and have sufficient cognitive 
ability and German language skills to provide informed 
consent and complete the questionnaires. 

DATA COLLECTION AND QUESTIONNAIRES 

Data were collected via self-reported questionnaires at 
three time points: preoperatively (t0) at hospital admission, 
as well as two (t1) and twelve months (t2) postoperatively. 
The questionnaires included self-assessment components 
in addition to clinical data extracted from hospital records. 
Questionnaires encompassed a range of domains, including 
QoL and health status, function, pain, utilization of phys
iotherapy and medical rehabilitation, expectations before 
surgery, socioeconomic factors, social support, and depres
sive symptoms. 
Patient satisfaction with the outcome of TKA was as

sessed two and twelve months postoperatively using a sin
gle-item question “How would you describe the result of 
your TKA” with a five-level Likert scale from 1 (very good) 
to 5 (very poor) points. 
The Western Ontario and McMaster Universities Os

teoarthritis Index (WOMAC Score), a patient-reported out
come measure, was utilized at all three time points to eval
uate patients’ self-reported functional status and QoL. This 
scale, developed explicitly for patients suffering from knee 
or hip osteoarthritis, has a strong evidence base for mea
surement.19 It comprises 24 items divided into three sub
scales: pain (five items), stiffness (two items), and function 
(17 items). Each item is scored on a scale from 0 (none) to 
4 (extreme), with a maximum total score of 96 points. Due 
to recent recommendations, the reversed WOMAC score 
(0-100 points) was employed in the current study, where a 
higher score denotes better functionality.20 

Psychological well-being was measured at all three time 
points with the 5-item WHO Well-Being Index (WHO-5 
Score), which was initially published in 1998. It consists of 
five self-reported items regarding the past two weeks.21 Re
sponses range from 0 (never) to 5 (always) with a maximum 
score of 25, which is then multiplied by four to yield a per
centage value ranging from 0 to 100. Scores between 0 and 
28 indicate moderate-to-severe depressive symptoms, 29 to 
50 correspond to mild symptoms, and scores above 50 sug
gest no clinical depressive symptoms. Higher scores thus 
indicate a better psychological well-being.22 

The extent of social support received by patients was 
assessed at baseline by the Oslo Social Support Scale 
(OSSS-3), a self-reported instrument23 consisting of three 
items (number of individuals providing support, the level 
of interest shown by others, and the potential for obtaining 
assistance from neighbours). The maximum score is 14, 
with higher scores indicating greater social support. The 
level of support was classified as low (≤ 8), medium (9-11), 
and high (≥ 12).24 

Medical records from the index hospitalization included 
sex, age, body mass index (BMI), and comorbidities classi
fied by the Elixhauser Score. The Elixhauser Score is an in
strument that comprises 30 diagnoses, with each having a 
different weighting and specific point value, where the sum 
of these points represents the risk of unfavorable health 
events.25 

Further variables were created from patients’ question
naire responses. These included the items smoking (smok

The Rollercoaster of Recovery: Changes in patient satisfaction after total knee arthroplasty in the prospecti…

Orthopedic Reviews 2



ing vs. non-smoking), housing situation (living alone or liv
ing with at least one other person), and level of education 
(low, medium, or high). 

DATA ANALYSES 

Patient satisfaction was divided into satisfaction (including 
“very good” and “good”) and dissatisfaction (including 
“medium”, “poor”, and “very poor”). Based on their sat
isfaction level at follow-up, four groups were formed: Pa
tients who were satisfied at two months (t1) and remained 
satisfied at twelve months (t2) (Satisfied/Satisfied); not sat
isfied patients at t1 who became satisfied at t2 (Not-Satis
fied/Satisfied); initially satisfied patients at t1 who became 
dissatisfied at t2 (Satisfied/Not-Satisfied); and the group of 
not satisfied patients at t1 who remained being not satisfied 
at t2 (Not-Satisfied/Not-Satisfied). 
Study population characteristics were analyzed descrip

tively (percentages, mean, SD), stratified by patient satis
faction with their TKA outcome after twelve months. In re
lation to the PROMs (WOMAC and WHO-5), means and 95% 
confidence intervals (CI) were evaluated. Additionally, p-
values for categorical variables were calculated using the 
Chi-squared test, while for continuous variables the t-test 
and the analysis of variance (ANOVA) were used. When ex
pected cell counts were < 5, Fisher’s exact test was used. P-
values of <0.05 were considered statistically significant. 
Statistical analyses were performed using IBM SPSS Sta

tistics, Version 29 (IBM Corp, Armonk, NY, USA). 

3. RESULTS 

Out of 296 individuals, 283 patients met the inclusion cri
teria, of which 241 agreed to participate in the study (re
sponse 85%). A primary TKA was performed on 214 patients 
and an aseptic revision TKA on 27 patients. Of these, data 
were available for 236 patients at two months (t1) (98%) 
and for 229 at twelve months (t2) (95%). Participants with 
missing patient satisfaction data at t2 (n = 2) were excluded, 
yielding a final sample of 227. 
Overall, 59.0% of participants were female, mean age 

was 68.2 years, mean BMI was 32.8, and half had a low level 
of education (Table 1). In addition, 22.5% lived alone, while 
14.1% reported having a low social support system. 

SATISFACTION AT TWELVE MONTHS AND BASELINE 
CHARACTERISTICS 

The distribution of patients’ twelve month satisfaction rat
ings according to the five possible response options (very 
good to very poor), for the total sample, as well as cate
gorized by age groups and sex, is shown in Figure 1. Over
all, satisfaction after twelve months was very good or good 
in most cases (67.4%). Medium satisfaction was recorded 
in 21.6% of cases, while 11.0% showed poor or very poor 
satisfaction. The highest proportion of medium satisfaction 
was observed in the 18-64 age group (25.0% compared to 
the other two age groups, 16.1-22.4%). The proportion of 
female patients exhibiting a medium satisfaction level was 

found to be 25.4%, in comparison to 16.1% for male pa
tients. 
When comparing patients experiencing dissatisfaction 

(n=74, 32.6%) with those being satisfied (n=153, 67.4%) 
twelve months after their TKA, the group of non-satisfied 
patients was significantly younger (66.5 years vs. 69.1 
years; p=0.046), and the proportion of smokers was higher 
(16.2% vs. 6.5%; p=0.021). Although not statistically signif
icant, the proportion of women in that group was higher 
than in the group of satisfied patients (66.2% vs. 55.6%; 
p=0.126). Additionally, a larger percentage of individuals 
with a low level of education (56.2% vs. 46.7%; p= 0.401), 
low social support (21.1% vs. 10.7%; p=0.082), and the pres
ence of ≥3 comorbidities (41.9% vs. 32.7%; p=0.217) were 
found in the non-satisfied group. Housing situation and 
BMI results were similar between groups (Table 1). 

CHARACTERISTICS OF THE STUDY POPULATION IN 
RELATION TO THE CHANGE IN SATISFACTION 

In relation to the change of satisfaction level between t1 
and t2, the total cohort was n=224. The majority (78.1%) 
of patients exhibited no change in their satisfaction levels 
between the two time points (t1 and t2) and, thus, were 
assigned to a Satisfied/Satisfied group (n=129, 57.6%) and a 
Not-Satisfied/Not-Satisfied group (n=46, 20.5%). In contrast, 
21.9% of patients experienced a satisfaction level shift be
tween t1 and t2 and therefore got categorized as Not-Satis
fied/Satisfied (n=23, 10.3%) or Satisfied/Not-Satisfied (n=26, 
11.6%). 
A comparison of the four groups revealed that only a few 

sociodemographic differences were observed (Supplement 
Table 1). Age showed significant differences (p=0.012), with 
the group Not-Satisfied/Not-Satisfied including a notable 
proportion of patients between the ages of 18-64 years 
(54.4% as compared to 23.1-34.8% in the other groups). 
Smoking status was also a significant factor (p=0.013), with 
the largest proportion of smokers in the Not-Satisfied/Not-
Satisfied group (21.7% as compared to 5.4-9.4% in the other 
groups). 

CHANGE OF SATISFACTION RELATED TO THE WOMAC 
SCORE 

In total, patients’ functional mobility, as measured by the 
WOMAC score, reached minimally clinically important im
provement from 47.3 preoperatively to 69.0 two months 
postoperatively (t1) and to 76.5 twelve months after surgery 
(t2).26 WOMAC score demonstrated no preoperative differ
ences between the four groups, but differences emerged 
over two and twelve months (Table 2). 
The Satisfied/Satisfied group improved their functional 

abilities at t1 and even showed progression at t2. Con
versely, the Not-Satisfied/Not-Satisfied group demonstrated 
no improvement during postoperative follow-up. A contin
uous improvement in functional ability, with the greatest 
change occurring between two and twelve months postop
eratively, could be witnessed in the Not-Satisfied/Satisfied 
group. The Satisfied/Not-Satisfied group initially increased 
their functional ability two months after surgery, but then 
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Table 1. Characteristics of the study sample total and overall satisfaction with TKA twelve months following               
surgery.  

Total 
(n=227); (100.0%) 

Not satisfiedt2 

(n=74); (32.6%) 
Satisfiedt2 

(n=153); (67.4%) 
p-value 

Sex, (n=227) 0.126 

male 93 (41.0%) 25 (33.8%) 68 (44.4%) 

female 134 (59.0%) 49 (66.2%) 85 (55.6%) 

Age in years, mean (SD), (n=227) 68.2 (9.1) 66.5 (8.9) 69.1 (9.2) 0.046 

Age in years, (n=227) 0.061 

18-64 80 (35.2%) 33 (44.6%) 47 (30.7%) 

65-74 85 (37.4%) 27 (36.5%) 58 (37.9%) 

≥75 62 (27.3%) 14 (18.9%) 48 (31.4%) 

Level of education, (n=223) 0.401 

low 111 (49.8%) 41 (56.2%) 70 (46.7%) 

medium 72 (32.3%) 20 (27.4%) 52 (34.7%) 

high 40 (17.9%) 12 (16.4%) 28 (18.7%) 

Housing situation, (n=222) 0.849 

alone 50 (22.5%) 17 (23.3%) 33 (22.2%) 

With at least one more person 172 (77.5%) 56 (76.7%) 116 (77.9%) 

OSSS-3, (mean, SD), (n=220) 10.6 (2.2) 10.2 (2.4) 10.8 (2.1) 0.093 

OSSS-3, (n=220) 0.082 

low support 31 (14.1%) 15 (21.1%) 16 (10.7%) 

medium support 109 (49.6%) 35 (49.3%) 74 (49.7%) 

strong support 80 (36.4%) 21 (29.6%) 59 (39.6%) 

Smoking, (n=227) 0.021 

non-smoking 205 (90.3%) 62 (83.8%) 143 (93.5%) 

smoking 22 (9.7%) 12 (16.2%) 10 (6.5%) 

BMI (kg/m2), mean (SD), (n=227) 32.8 (5.9) 33.4 (6.2) 32.5 (5.8) 0.304 

BMI (kg/m2), (n=227) 0.289 

<25 18 (7.9%) 6 (8.1%) 12 (7.8%) 

≥25-<30 61 (26.9%) 15 (20.3%) 46 (30.1%) 

≥30 148 (65.2%) 53 (71.6%) 95 (62.1%) 

Elixhauser Score, mean (SD), (n=227) 2.1 (1.4) 2.3 (1.3) 2.0 (1.5) 0.148 

Elixhauser Score, (n=227) 0.232 

no comorbidities 21 (9.3%) 4 (5.4%) 17 (11.1%) 

1-2 comorbidities 125 (55.1%) 39 (52.7%) 86 (56.2%) 

≥3 comorbidities 81 (35.7%) 31 (41.9%) 50 (32.7%) 

n= Number of subjects; SD= Standard deviation; BMI= Body mass index in kg/m2; OSSS-3= Oslo Social Support Scale; t2 = twelve months postoperative; all baseline characteristics re
fer to t0 

experienced stagnation over time. The development of the 
WOMAC score components over time demonstrated a simi
lar trend with the total score of the satisfaction groups. 

CHANGE OF SATISFACTION IN RELATION TO THE 
WHO-5 SCORE 

The study population’s mean WHO-5 total score at baseline 
indicated mild depressive symptoms (43.7) as 35.6% re
ported suffering from moderate-to-severe depressive 
symptoms. Two months after surgery, the score had in
creased (59.1) and further improved towards twelve months 
follow-up (66.4) (Table 3), indicating a good psychological 

well-being. Consequently, the relative proportions also di
minished over time, with only 19.0% exhibiting moderate-
to-severe depressive symptoms at t1 and 10.0% at t2. The 
WHO-5 score demonstrated a comparable trend to the 
WOMAC score across the four groups over time. The Sat
isfied/Satisfied group continuously improved in the follow-
up after TKA. Both groups that were not satisfied after two 
months had a higher proportion of patients with a mod
erate-to-severe WHO-5 score preoperatively in compari
son to the groups who were satisfied after two months 
(42.2-54.5% vs. 29.0-40.0%). The Not-Satisfied/Not-Satisfied 
group did not improve and, after twelve months, still had a 
score indicating lower psychological well-being. Following 
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Figure 1. Patient satisfaction after TKA at t1 (n=232) and t2 (n=227) from very good to very poor.                 

a twelve month period, one third of patients still exhibited 
a moderate-to-severe WHO-5 score (33.3% vs. 3.2-8.0% in 
all other groups). The group Not-Satisfied/Satisfied exhib
ited no change until two months postoperatively but 
demonstrated a great improvement between two and twelve 
months. The WHO-5 score demonstrated an initial increase 
until two months in the Satisfied/Not-Satisfied group, in
dicating a positive psychological well-being. However, be

tween two and twelve months, a stagnation of the score was 
observed. 

DISCUSSION 

Overall, we found an improvement in functional status and 
QoL, as well as psychological well-being from preoperative 
to two and twelve months postoperatively after TKA. How
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Table 2. Preoperative and postoperative WOMAC Scores by four satisfaction groups at t1 and t2 following TKA.                

Satisfiedt1 

Satisfiedt2 

(n=129) 

Not satisfiedt1 

Satisfiedt2 

(n=23) 

Satisfiedt1 

Not satisfiedt2 

(n=26) 

Not satisfiedt1 

Not satisfiedt2 

(n=46) 

Total 
(n=224) 

WOMAC Score 0-100 (mean, 95%-CI) 
Preoperative (t0) 

Total (n=216) 49.6 (46.8-52.4) 43.6 (37.7-49.4) 45.6 (40.2-50.9) 43.7 (39.5-48.0) 47.3 (45.3-49.4) 

Pain (n=219) 49.4 (46.3-52.4) 44.8 (37.7-51.8) 48.8 (41.7-55.9) 41.9 (37.0-46.7) 47.3 (45.0-49.6) 

Stiffness (n=222) 45.0 (41.3-48.6) 36.4 (28.5-44.2) 41.5 (34.6-48.4) 37.5 (31.4-43.6) 42.2 (39.5-44.9) 

Function (n=218) 50.2 (47.3-53.1) 44.1 (38.0-50.1) 44.8 (39.8-49.9) 44.4 (40.1-48.7) 47.8 (45.7-49.9) 

2 months after TKA (t1) 

Total (n=212) 78.2 (75.9-80.6) 59.1 (54.0-64.2) 70.6 (65.1-76.1) 48.6 (44.1-53.0) 69.0 (66.6-71.4) 

Pain (n=218) 78.9 (76.4-81.4) 57.0 (52.0-62.0) 70.3 (63.4-77.2) 49.6 (45.2-54.1) 69.5 (67.0-72.0) 

Stiffness (n=217) 71.0 (68.2-73.7) 47.8 (39.6-56.1) 62.5 (57.3-67.7) 44.3 (38.6-50.0) 61.9 (59.2-64.6) 

Function (n=218) 79.1 (76.7-81.6) 61.0 (55.4-66.5) 72.9 (67.0-78.7) 48.7 (43.9-53.6) 70.2 (67.7-72.7) 

1 year after TKA (t2) 

Total (n=209) 86.7 (84.5-88.8) 81.3 (75.1-87.5) 63.6 (57.2-70.1) 53.3 (47.7-59.0) 76.5 (73.8-79.2) 

Pain (n=214) 90.3 (88.5-92.1) 84.1 (76.9-91.3) 68.6 (62.2-75.0) 54.5 (48.6-60.4) 79.8 (77.1-82.5) 

Stiffness (n=213) 81.2 (78.4-84.0) 73.2 (64.7-81.7) 59.5 (51.3-67.7) 48.9 (42.3-55.5) 71.2 (68.2-74.2) 

Function (n=215) 86.4 (83.9-88.8) 79.7 (72.9-86.4) 64.2 (57.5-70.8) 53.5 (47.6-59.4) 76.3 (73.5-79.0) 

Change 2 months vs.1 year 

Total (n=199) 8.2 (5.7-10.8) 23.3 (15.3-31.3) -7.8 (-15.8-0.2) 4.7 (0.3-9.1) 7.3 (5.0-9.5) 

Pain (n=208) 11.1 (8.3-14.0) 27.4 (18.9-36.0) -2.9 (-10.1-4.3) 4.8 (-0.9-10.5) 10.0 (7.5-12.5) 

Stiffness (n=207) 9.9 (6.3-13.4) 26.8 (17.0-36.5) -2.6 (-12.2-7.0) 4.8 (-0.9-10.5) 9.1 (6.2-11.9) 

Function (n=210) 6.8 (4.1-9.5) 19.1 (9.9-28.3) -8.0 (-16.3-0.2) 4.6 (0.1-9.1) 5.9 (3.6-8.3) 

CI = confidence interval; n= Number of subjects; t1= two months postoperative; t2 = twelve months postoperative; TKA = total knee arthroplasty; WOMAC= Western Ontario and Mc
Master Universities Osteoarthritis Index; (Reversed WOMAC Score from 0 (worst) to 100 (best)) 

ever, 32.6% of patients experienced dissatisfaction with 
their TKA after twelve months and were significantly 
younger. One-third of them were classified as Satisfied/Not-
Satisfied and experienced stagnation in the scores following 
an initial improvement. The two groups (Not-Satisfied/Sat
isfied, Not-Satisfied/Not-Satisfied) had lower psychological 
well-being and functional status preoperatively. Up to two 
months, both groups had low scores. Yet, while participants 
from the Not-Satisfied/Satisfied group demonstrated sub
stantial improvements in function and psychological well-
being over the twelve month period, this was not observed 
in the Not-Satisfied/Not-Satisfied group. 

OVERALL POSTOPERATIVE IMPROVEMENT 

A notable increase was observed in functional status and 
related subcategories, including function, pain, stiffness, 
and QoL total scores, from preoperative to twelve months 
after TKA. This positive development is consistent with the 
literature and represents the positive effect of TKA.5,27 Psy
chological well-being also showed a positive development. 
It rose from an initial preoperative value, indicating mild 
depressive symptoms, to a value that already represented 
good psychological well-being after two months and con
tinued to rise until twelve months. This postoperative im
provement was congruent with the results of studies by 
Jones et al. (2018) and Dong et al. (2024), highlighting the 

positive impact of a TKA on psychological well-being.28,29 

However, the substantial positive impacts on all aspects of 
functional and psychological health, and ultimately QoL, 
are only true on average when considering the overall pop
ulation level. There are large variations between individual 
patients, underlining the necessity for a more detailed in
vestigation of the various groups and their satisfaction lev
els over time. 

ROLLERCOASTER OF SATISFACTION 

We found that postoperative patient satisfaction can vary 
between two and twelve months. About one third of pa
tients who were dissatisfied twelve months after TKA were, 
in fact, initially satisfied. The existing literature on the 
topic of such changes in satisfaction is currently limited, as 
satisfaction is most often only observed at a single point in 
time. One of the few existing studies examined hip replace
ment patients and found no difference in satisfaction lev
els between 2.5 and 13.5 years postoperatively.16 However, 
Clement et al. (2018) observed a change in satisfaction in 
patients after TKA in the period between one and five years, 
with 6% transitioning from satisfaction after one year to 
dissatisfaction after five years.15 Particularly the early fol
low-up after TKA is missing in these studies when biopsy
chosocial changes may occur. Overall, in our study, 32.6% 
of patients expressed dissatisfaction after twelve months 
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Table 3. Preoperative and postoperative WHO5 Score by four satisfaction groups at t1 and t2 following TKA.                

Satisfiedt1 

Satisfiedt2 

(n= 129) 

Not satisfiedt1 

Satisfiedt2 

(n= 23) 

Satisfiedt1 

Not satisfiedt2 

(n= 26) 

Not satisfiedt1 

Not satisfiedt2 

(n= 46) 

Total 
(n= 224) 

WHO-5 Score 0-100 
Preoperative (t0) 

Total, (n=216), 
(mean, 95%CI) 

47.5 (43.2-51.7) 38.6 (27.7-49.5) 44.2 (31.5-56.8) 35.6 (28.8-42.3) 43.7 (40.4-47.0) 

Moderate-to-severe 29.0 (21.7-37.7) 54.5 (34.0-73.6) 40.0 (22.9-59.9) 42.2 (28.7-57.0) 35.6 (29.5-42.3) 

Mild 23.4 (16.7-31.7) 13.6 (4.4-35.0) 12.0 (3.9-31.5) 33.3 (21.1-48.3) 23.1 (18.0-29.3) 

No 47.6 (38.9-56.4) 31.8 (15.9-53.5) 48.0 (29.5-67.0) 24.4 (14.0-39.1) 41.2 (34.8-47.9) 

2 months after TKA (t1) 

Total, (n=221), (mean, 
95%CI) 

71.0 (67.8-74.2) 38.8 (29.3-48.3) 63.4 (53.9-72.8) 33.1 (26.8-39.3) 59.1 (55.7-62.5) 

Moderate-to-severe 6.3 (3.1-12.1) 43.5 (25.1-63.8) 12.0 (3.9-31.5) 46.7 (32.7-61.2) 19.0 (14.3-24.8) 

Mild 4.7 (2.1-10.1) 26.1 (12.1-47.7) 12.0 (3.9-31.5) 31.1 (19.3-46.0) 13.1 (9.3-18.3) 

No 89.1 (82.3-93.4) 30.4 (15.2-51.7) 76.0 (55.7-88.9) 22.2 (12.3-36.7) 67.9 (61.4-73.7) 

1 year after TKA (t2) 

Total, (n=219), (mean, 
95%CI) 

75.7 (72.6-78.7) 69.0 (61.1-77.0) 62.6 (53.8-71.3) 41.4 (35.0-47.9) 66.4 (63.4-69.5) 

Moderate-to-severe 3.2 (1.2-8.2) 4.3 (0.6-25.5) 8.0 (2.0-27.1) 33.3 (21.1-48.3) 10.0 (6.7-14.8) 

Mild 5.6 (2.7-11.2) 8.7 (2.2-29.1) 16.0 (6.1-35.9) 31.1 (19.3-46.0) 12.3 (8.6-17.4) 

No 91.3 (84.9-95.1) 87.0 (66.3-95.8) 76.0 (55.7-88.9) 35.6 (23.0-50.5) 77.6 (71.6-82.7) 

Change 2 months vs.1 year 

Total, (n=218), (mean, 
95% CI) 

4.4 (1.0-7.8) 30.3 (19.3-41.2) -0.8 (-10.5-8.9) 9.1 (2.6-15.6) 7.5 (4.5-10.5) 

still no depressive 
symptoms 

84.9 (77.5-90.2) 30.4 (15.2-51.7) 68.0 (47.7-83.2) 13.6 (6.2-27.3) 62.8 (56.2-69.0) 

Worsened or un-
changed depressive 
symptoms 

6.3 (3.2-12.2) 13.0 (4.2-33.7) 20.0 (8.5-40.1) 50.0 (35.5-64.5) 17.4 (12.9-23.1) 

Improved 
psychological well-
being 

8.7 (4.9-15.1) 56.5 (36.2-74.9) 12.0 (3.9-31.5) 36.4 (23.5-51.5) 19.7 (14.9-25.6) 

Abbreviations: All values are reported as relative frequency (%) and the 95% confidence interval if not specified differently; n= Number of subjects; t1= two months postoperative; t2 = 
twelve months postoperative; CI= confidence interval; TKA = total knee arthroplasty; WHO-5 Score= Well- Being Index; (WHO-5 Score from 0 (worst) to 100 (best)) 

following TKA, a finding that is higher than the values re
ported in the literature (8-30%).6,7 One possible explana
tion for this discrepancy could be that patients who re
ported medium satisfaction levels were grouped with those 
expressing dissatisfaction. Yet, even when not including 
participants reporting medium satisfaction, still every 
tenth patient was dissatisfied. Furthermore, the type of 
prosthesis may have influenced satisfaction after TKA, as 
the Columbus type of prosthesis, in particular, has been 
documented to exhibit a higher revision rate in comparison 
to other contemporary knee prosthesis types, as reported 
in the literature.30 Moreover, the surgical technique may 
have affected patient satisfaction. All TKA were performed 
using the tibia-first gap-balancing technique, which is cur
rently considered to be less advantageous than, for ex
ample, robotic-assisted techniques.8 Consequently, multi
center studies are indicated, incorporating a range of 
prosthesis types and surgical techniques in the analysis to 
provide a more comprehensive picture. 

In addition, our findings suggest smoking is a factor sig
nificantly influencing patient satisfaction. In line, a sys
tematic review by Yue et al. (2022) revealed an association 
between smoking and unfavorable Patient Reported Out
comes (PROs) in patients with TKA.31 Smoking can nega
tively impact the healing process, particularly wound heal
ing, and can also increase the risk of developing a 
periprosthetic infection.32 Delayed healing potentially re
sults in prolonged dysfunction and pain, which can, in turn, 
affect satisfaction. 

TRANSITION FROM SATISFACTION TO DISSATISFACTION 

The development of functional status, QoL, and psycholog
ical well-being showed a similar pattern in the Satisfied/
Not-Satisfied group. Initially, an increase in scores was 
demonstrated, but then stagnation occurred between two 
and twelve months. Patients showed favourable outcomes 
in both PROMS after twelve months, compared to the Not-
Satisfied/Not-Satisfied group; however, both groups were 
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dissatisfied. Particularly, the function component attrib
uted to stagnation. This suggests that initial progress often 
occurs within weeks; however, achieving an optimal range 
of motion and fully integrating functional training may re
quire extended periods of consistent exercise beyond the 
immediate rehabilitation phase.33 The decrease in WOMAC 
function scores may influence the slight decline in psycho
logical well-being between two and twelve months, as a de
cline in functional abilities and limitations in everyday life 
can contribute to a deterioration in mood.34,35 It is, there
fore, important to consider both the functional and psycho
logical aspects of well-being as well as the effect on each 
other. Patients with depressive symptoms frequently pre
sent with a decline in energy levels, motivation, interest, 
and fear of movement.36 Enhanced psychological care dur
ing the rehabilitation process could be used to support pa
tients and identify coping strategies as well as barriers and 
facilitators that may contribute to improved functional out
comes. 

DISSATISFACTION 

Both groups of patients who were not satisfied after two 
months (Not-Satisfied/Satisfied, Not-Satisfied/Not-Satisfied) 
showed preoperatively lower psychological well-being and 
function scores compared to Satisfied/Not-Satisfied and Sat
isfied/Satisfied. Literature suggests inadequate preoperative 
psychological well-being can be a predictor of postopera
tive dissatisfaction.5,37 However, the Not-Satisfied/Satisfied 
group became satisfied between two and twelve months 
with an improvement in functional and psychological well-
being, resulting in similar scores compared to the Satisfied/
Satisfied group. A potential explanation for the insufficient 
improvement at first could be the presence of unrealisti
cally high expectations prior to the surgical intervention. 
Pre- and post-operative discussions about expectations 
have been shown to ensure greater postoperative satisfac
tion after knee replacement.38 

Moreover, the Not-Satisfied/Not-Satisfied group showed 
comparably low preoperatively scores in pain and stiffness, 
as well as psychological well-being, with still presence of 
depressive symptoms. Observed poor psychological well-
being may be associated with minimal improvements re
garding function and pain. A possible explanation for dis
satisfaction after TKA could be persistent, chronic pain. 
Compared to the other groups, the Not-Satisfied/Not-Sat
isfied group showed the highest levels of pain before un
dergoing the surgical procedure. Various authors found an 
association between greater preoperative pain and the de
velopment of chronic pain,39 which may have the potential 
to restrict the rehabilitation process and the patients’ QoL. 
A preventative approach and perioperative pain manage
ment are therefore of essential importance.40 Furthermore, 
a thorough psychosocial evaluation of the patient’s pain 
should be conducted as part of the preoperative evaluation 
process. If OA is indeed not the primary source of pain or if 
the patient is already chronically sensitized, a multimodal 
management approach is needed, and TKA may not be a 
stand-alone. 

Another finding of the current study was that the mean 
age was significantly lower in the Not-Satisfied/Not-Satisfied 
group, which might have had an impact on patient satis
faction. This finding was in line with previous studies who 
reported similar results, with younger patients exhibiting 
greater dissatisfaction compared to older patients in vari
ous joint replacements.41,42 This particular patient group 
has an elevated demand for higher expectations regarding 
postoperative QoL and physical performance.43 An elevated 
demand for early return to work, high-impact sports, and 
knee-demanding leisure activities has been observed 
among younger patients.43‑45 Hence, preoperative advice 
and postoperative care should be tailored to address indi
vidual, distinct needs and expectations of younger patients. 

KNOWLEDGE TO ACTION 

This study showed the multifaceted influence on patient 
satisfaction. As every patient is unique, an individualized 
and multimodal treatment and follow-up are essential to 
improve satisfaction levels over time. In addition, it is im
perative to educate patients on conservative treatment 
modalities before surgery, ensuring that these options have 
been thoroughly explored before proceeding with more in
vasive procedures, such as a TKA. Given these findings and 
in line with previous recommendations, surgeons should 
consider continuous functional and psychological monitor
ing following TKA.46 These should include comprehensive 
education about realistic expectations and emphasize the 
importance of long-term, consistent functional exercise. 
Different authors demonstrated that patient education and 
expectation management have an impact on pain reduction 
and functional improvement in individuals with knee 
OA.38,47 Furthermore, adequate pain management can lead 
to further improvement and satisfaction. 

STRENGTHS AND LIMITATIONS 

This study presents with several strong aspects. The early 
follow-up points provide valuable insights into the tempo
ral dynamics of satisfaction following TKA. This approach 
differs from previous studies and offers a unique perspec
tive on the early postoperative course. The comprehensive 
collection of PROMs across multiple dimensions captures 
patients’ subjective well-being. In addition, responses were 
very high (85.0% at t0, 97.9% at t1, and 95.0 at t2), minimiz
ing selection bias. Nevertheless, this study’s findings must 
also be interpreted in light of some limitations. The sample 
size calculation was originally designed for a different re
search question of the FInGK study. Consequently, the sam
ple size for this study was relatively small. This limited the 
analysis to primarily descriptive statistics, thereby restrict
ing the robustness of the results. Patient satisfaction was 
assessed using a single-item question, which provides only 
a general satisfaction statement instead of a more nuanced 
view across multiple satisfaction dimensions. Medium sat
isfaction levels were grouped with those expressing dissat
isfaction. This approach was taken to ensure that the re
sults were not biased in a positive direction, however this 
compromises comparability with other studies. The subjec
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tive nature of PROMs precludes objective comparison. Data 
collection at a single supra-regional orthopedic university 
hospital may limit generalizability to other settings; how
ever, the clinic has a large catchment area of patients (only 
31% of study participants resided in the city of the hos
pital). The paper encompasses both primary and revision 
procedures. Yet, the number of included revision patients 
was small and revision procedures solely indicated due to 
minor aseptic reasons. Finally, TKA was performed using 
the tibia-first gap-balancing technique, predominantly em
ploying the Columbus prosthesis type. Thus, the results 
cannot be generalized to other implants or techniques, but 
further studies are required. 

CONCLUSION 

Overall improvements in WOMAC Score and WHO-5 Score 
were observed in the total study population, but still 33% 
of patients reported dissatisfaction at twelve months after 
TKA. We identified a variety of patient groups, each ex
hibiting distinct levels of satisfaction and biopsychosocial 
profiles after TKA. It is necessary to consider these trajec
tories to intervene at an early stage and adapt care accord
ing to the patient group. Further studies with larger sample 
sizes are needed to examine early postoperative outcomes 
and changes over time after TKA. 
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SUPPLEMENTAL TABLE 

Supplement Table 1.  Characteristics of the study sample total and by four groups of satisfaction after TKA (t1;                
t2).  

Total 
(n=224) 

Satisfiedt1 

satisfiedt2 

(n=129) 

Not 
satisfiedt1 

satisfiedt2 

(n=23) 

Satisfiedt1 

Not satisfiedt2 

(n=26) 

Not satisfiedt1 

Not satisfiedt2 

(n=46) 

p-
value 

Sex (n= 224) 0.430 

male 92 (41.1%) 55 (42.6%) 12 (52.2%) 8 (30.8%) 17 (37.0%) 

female 132 (58.9%) 74 (57.4%) 11 (47.8%) 18 (69.2%) 29 (63.0%) 

Age in years, mean (SD), 
(n=224) 

68.4 (9.1) 69.2 (9.0) 68.3 (10.4) 68.8 (6.4) 65.6 (9.8) 0.137 

Age in years, (n=224) 0.012 

18-64 77 (34.4%) 38 (29.5%) 8 (34.8%) 6 (23.1%) 25 (54.4%) 

65-74 85 (38.0%) 50 (38.8%) 8 (34.8%) 16 (61.5%) 11 (23.9%) 

≥75 62 (27.7%) 41 (31.8%) 7 (30.4%) 4 (15.4%) 10 (21.7%) 

Level of education (n=220) 0.895 

low 109 (49.6%) 59 (46.8%) 11 (47.8%) 16 (61.5%) 23 (51.1%) 

medium 71 (32.3%) 44 (34.9%) 7 (30.4%) 6 (23.1%) 14 (31.1%) 

high 40 (18.2%) 23 (18.3%) 5 (21.7%) 4 (15.4%) 8 (17.8%) 

Housing situation (n=219) 0.129 

alone 50 (22.8%) 25 (20.0%) 8 (34.8%) 9 (36.0%) 8 (17.4%) 

at least with one more person 169 (77.2%) 100 (80.0%) 15 (65.2%) 16 (64.0%) 38 (82.6%) 

OSSS-3, (mean, SD), (n= 217) 10.6 (2.2) 10.8 (2.1) 10.3 (1.8) 10.7 (2.7) 10.0 (2.2) 0.183 

OSSS-3 (n=217) 0.074 

low support 30 (13.8%) 14 (11.2%) 2 (8.7%) 3 (12.5%) 11 (24.4%) 

medium support 108 (49.8%) 58 (46.4%) 16 (69.6%) 11 (45.8%) 23 (51.1%) 

strong support 79 (36.4%) 53 (42.4%) 5 (21.7%) 10 (41.7%) 11 (24.4%) 

Smoking (n= 224) 0.013 

non-smoking 203 (90.6%) 122 (94.6%) 21 (91.3%) 24 (92.3%) 36 (78.3%) 

smoking 21 (9.4%) 7 (5.4%) 2 (8.7%) 2 (7.7%) 10 (21.7%) 

BMI (kg/m2), mean (SD), 
(n=224) 

32.7 (5.9) 32.4 (5.8) 33.2 (5.7) 33.7 (7.0) 32.9 (5.6) 0.753 

BMI (kg/m2), (n= 224) 0.494 

<25 18 (8.0%) 11 (8.5%) 1 (4.4%) 1 (3.9%) 5 (10.9%) 

≥25-<30 60 (26.8%) 39 (30.2%) 6 (26.1%) 8 (30.8%) 7 (15.2%) 

≥30 146 (65.2%) 79 (61.2%) 16 (69.6%) 17 (65.4%) 34 (73.9%) 

Elixhauser Score, mean (SD), 
(n=224) 

2.1 (1.4) 2.0 (1.5) 2.3 (1.2) 2.3 (1.4) 2.3 (1.3) 0.403 

Elixhauser Score (n= 224) 0.079 

no comorbidities 21 (9.4%) 17 (13.2%) 0 (0.0%) 1 (3.9%) 3 (6.5%) 

1-2 comorbidities 124 (55.4%) 74 (57.4%) 11 (47.8%) 17 (65.4%) 22 (47.8%) 

≥3 comorbidities 79 (35.3%) 38 (29.5%) 12 (52.2%) 8 (30.8%) 21 (45.7%) 

Abbreviations: n= Number of subjects; SD= Standard deviation; BMI= Body mass index in kg/m2; OSSS-3= Oslo Social Support Scale; t2 = twelve months postoperative 
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