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Abstract

Purpose Personality traits, such as dispositional optimism and pessimism, have impact on a variety of health-related prob-
lems. Influence on outcome in total knee arthroplasty (TKA) could only be shown for other personality trait concepts, but
not for dispositional optimism/pessimism. This study aims to examine the association of dispositional optimism/pessimism
with pre-operative joint function and post-operative outcome in TKA.

Methods Data were acquired in a multicentre, cross-sectoral, prospective study (the PROMISE Trial). Patients were fol-
lowed for 12 months post-operatively. Dispositional optimism/pessimism was measured pre-operatively via the revised
Life Orientation Test (LOT-R), pre- and post-operative function was measured via the 12 Item Knee-osteoarthritis outcome
Scores (KOOS-12). Log-linear regression models considering known confounders and t-test were carried out to show the
association of LOT-R scores with pre- and post-operative KOOS-12 scores.

Results 740 patients were analyzed. Optimistic LOT-R was significantly positively associated to the mean scores of KOOS-12
pre- and post-operative, while pessimistic LOT-R was significantly associated negatively (pre-operative: optimistic p =0.001,
pessimistic p=0.001; post-operative optimistic: 3M p=0.001, 6M p=0.001, 12M p=0.001; post-operative pessimistic: 3M
p=0.01, 6M p=0.004, 12M p=0.001).

Conclusion Optimism was positively associated with pre-operative joint function and, more importantly, post-operative
functional outcome in TKA, while pessimism was associated with the opposite. Assessing patients’ general personality
traits prior to surgery to identify pessimistic patients, hence being at risk for poor outcome in TKA, should be considered to
react to the patients’ special needs and possible pessimistic expectations, i.e., through a cognitive—behavioral intervention,
to potentially increase optimism and hereby post-operative outcome in TKA.

Level of evidence Prognostic Level III.

Keywords Optimism - Pessimism - Knee arthroplasty - Functional outcome - LOT-R - KOOS-12

Abbreviations

TKA Total knee arthroplasty

LOT-R Life Orientation Test-Revised

KOOS-12 Khnee osteoarthritis outcome score 12 Item

< Felix Wunderlich

felix.wunderlich@unimedizin-mainz.de OA Osteoarthritis
BMI Body mass index
! Department of Orthopedics and Traumatology, University ASA American Society of Anesthesiologists
Medical Center of the Johannes Gutenberg University MCID Minimum clinically important difference

Mainz, Langenbeckstrasse 1, 55131 Mainz, Germany SD Standard deviati
andara eviation

Department of Psychosomatic Medicine and Psychotherapy, PROM :
S Patient-reported outcome measurements
University Medical Center of the Johannes Gutenberg p

University Mainz, Mainz, Germany

Institute of Medical Biostatistics, Epidemiology
and Informatics, University Medical Center of the Johannes
Gutenberg University Mainz, Mainz, Germany

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00167-023-07434-8&domain=pdf

3972

Knee Surgery, Sports Traumatology, Arthroscopy (2023) 31:3971-3980

Introduction

While total knee replacement is an overall successful
procedure for pain relief and improvement of mobility in
patients suffering from end stage osteoarthritis (OA), lit-
erature still reports up to 30% of patients not being satis-
fied with their post-operative outcome [1, 2]. The causes
for post-operative dissatisfaction can be diverse and are a
central point of current research, as surgeons constantly
seek to improve their patients satisfaction and function in
total knee arthroplasty (TKA) [3, 4]. While more obvious
causes, such as mechanical malalignment or implant loos-
ening, are well studied and can be easily understood and
remedied, there are still patients being unsatisfied with-
out any apparent reason [5]. Former research stated that
patients’ psychosocial factors have an influence on post-
operative outcome [6—8], but data is scarce, often biased,
and inconsistent, mostly because of the difficult separabil-
ity of psychosocial factors and their mutual confounding.

Other research has shown that certain personality con-
structs have positive or negative impact on the outcome
in a variety of health problems and the overall mortality
[9-11], but did not investigate dispositional optimism/
pessimism. The psychological constructs of dispositional
optimism/pessimism are understood as a situation-related
psychological constructs, with generalized inclination to
expect favorable or unfavorable outcomes in life, meaning
that a positive expectancy results in a higher patient effort
for reaching desired goals, whereas negative expectancy
determines the opposite [12]. Balck et al. [13] showed pos-
itive influence of dispositional optimism on post-operative
function in total hip arthroplasty. While other personality
constructs and their influence on joint replacement have
been studied extensively [4, 14, 15], no studies investigat-
ing the influence of optimism and pessimism on TKA exist
to date. To understand how the predetermined personality
constructs of dispositional optimism/pessimism affect the
overall satisfaction after TKA, this study aims to assess if
optimism and pessimism affect the patients’ self-reported
pre- and post-operative joint function in TKA. It was
hypothesized that optimistic patients would have better
post-operative function than their pessimistic counterparts
throughout the first post-operative year.

Materials and methods

All study data were derived from a multicenter, cross-sec-
toral, prospective healthcare research study (the PROMISE
Trial) which was implemented in three different German
hospitals, representing all levels of care. Sample size was
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chosen as available. Detailed methods descriptions (e.g.,
surgical techniques, rehabilitation procedures, patient
education, etc.) are available via the published PROMISE
Trial study protocol [16].

Criteria for inclusion and exclusion

After Institutional Review Board approval, all patients older
than 18 years that met standardized criteria for surgery [17]
and were scheduled for primary TKA due to end stage OA
were eligible for inclusion. After informed consent, they
were enrolled in the study. Exclusion criteria were German
language inability, noncompliance of signing a written con-
sent, life expectancy less than 1 year as judged by the treat-
ing physician, and any health factors that would preclude
elective surgery (i.e., decompensated cardiac insufficiency,
symptomatic anemia, etc.). Patient withdrawal was accepted
at any time during the trial.

Data collection

Patients were followed for 12 months post-operatively dur-
ing the regular administrative procedures of the participat-
ing hospitals. Evaluation started in 05/2018 and ended in
01/2021. Baseline data (age, age at surgery, sex, type of
surgery, ASA score, BMI, marital status, education level
and income) for the eligible patients were elicited before
surgery. Patients’ personality dimensions were queried pre-
operatively using the German version of the revised Life
Orientation Test (LOT-R) (Fig. 1) [18]. The LOT-R is a
widely used instrument to measure dispositional optimism
and pessimism according to the model of Scheier and Carver
published in 1985 [12]. The score consists of 10 items, with
three items (1, 4 and 10) assessing optimism, three items (3,
7 and 9) assessing pessimism and four filler items. Answers
are given on a 5-point Likert scale, response categories range
from strongly agree to strongly disagree. The scores of the
optimism and pessimism sub-scales are the sum of the scores
of the corresponding items. A total score can be calculated,
adding the optimism and the inverted pessimism score [19].
Its reliability and validity have been established [20] and
norm values have been determined [21], while it measures
concepts with a high test-retest reliability [22]. In this study,
in case of the regression analysis, the LOT-R Score variable
was used as a separate, continuously bi-dimensional variable
for both pessimism and optimism, which is the preferred
application of this test [20, 21]. High score levels on the
separate scales of the both variables “optimism” and “pes-
simism” indicated “high optimism” or “low pessimism”,
respectively. In case of the descriptive statistics, LOT-R was
categorized. “Optimistic” was defined as the following: 0-6
points = not optimistic, 7-9 points =somewhat optimistic,
10-12 points = very optimistic, whereas “pessimistic” was
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Fig. 1 Revised Life Orientation
Test (LOT-R)

Instructions:

Revised Life Orientation Test (LOT-R)

Please answer the following questions about yourself by indicating the extent of your
agreement using the following scale:

[0] = strongly disagree

[1] = disagree
2] = neutral
3] = agree

|4] = strongly agree

Be as honest as you can throughout, and try not to let your responses to one question
influence your response to other questions. There are no right or wrong answers.

3.

1

defined as the following: 0—6 points = very pessimistic, 7-9
points =somewhat pessimistic, 10—12 points =not pessimis-
tic. Functional outcome was measured via the 12-Item Knee
Osteoarthritis Outcome Score (KOOS-12) pre-operative and
at 3-, 6- and 12-months post-operative. The KOOS-12 score
evaluates symptoms and function using items from three
subscales: “pain”, “function”, daily living”, and “quality of
life”. Items are scored on a 4-point Likert scale and scores
range from O to 100, with higher scores indicating better
results. The score and its German version have been vali-
dated and checked for reliability, and the minimum clinically
important difference (MCID) was detected at 11.1 points
[23-25].

The surveys (LOT-R, KOOS-12) were handed to included
patients after informed consent during the last visit at the
outpatient clinic prior to surgery (range 1-8 weeks), and
post-operative at the above-described follow-ups. Patients
completed the surveys on their own, with qualified study
nurses on-site on demand if questions arose. Collected data
was pseudonymized and stored electronically.

Patient demographics
The data of 933 TKA patients were included in the study.

At last follow-up, 740 patients with complete data could
be analyzed. Baseline characteristics are shown in Table 1.

| In uncertain times, I usually expect the best.

2. It's easy for me to relax.

[f something can go wrong for me, it will.

4. I'm always optimistic about my future.

5. 1 enjoy my friends a lot.

6. It's important for me to keep busy.

7. 1 hardly ever expect things to go my way.

8. I don't get upset too easily.

9. Irarely count on good things happening to me,

0. Overall, I expect more good things to happen to me than bad.

Institutional Review Board approval

Approval from all ethics committees in the participating
states in Germany was obtained prior to the study [Institu-
tional Review Board approval: Submission No.: 837.533.17
(11367), Ethics Committee at the State Chambers of Phy-
sicians of Rhineland-Palatinate; B-F-2018-042, Ethics
Committee at the State Chambers of Physicians of Baden-
Wuerttemberg; MC 84/2018, Ethics Committee at the State
Chambers of Physicians of Hesse].

Statistical analysis

To quantify the possible impact of LOT-R optimism/pes-
simism on post-operative outcomes, several linear regres-
sion models were fitted, in which the respective outcomes
(KOOS-12 post-operative) were regressed on the study vari-
able LOT-R optimism/pessimism. In addition to the respec-
tive study variable, each regression model included the
possible confounders: age, ASA score, BMI, pre-operative
KOOS-12 at baseline, EQSD score, HSS expectation score,
education background (low vs. high) and sex as covariates.

To obtain the regression equation for the association of
LOT-R pessimism with the respective KOOS-12 score, the
LOT-R- optimism score was replaced with the LOT-R-pes-
simism score of a given patient.
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Table 1 Baseline characteristics

Variable

Age (years) (mean [SD]) 66.67 [10.11]

Age at surgery (years) (mean [SD]) 67.1[9.45]
Sex (n)
Female 53.5% (396)
Male 46.5% (344)
BMI (kg/m?) (mean[SD]) 30.24 [5.79]
ASA score (n)
I 7.4% (54)
1T 62.5% (458)
1 29.5% (216)
v 0.7% (5)
Missing 0.9% (7)
Marital status (n)
Married 77.9% (576)

Not married 22.1% (163)

Missing 0.1% (1)

Education level (European baccalaureate) (1)

Yes 14.4% (106)

No 85.6% (631)

Missing 0.4% (3)
Income

<2000€ 26.4% (195)

>2000€ 50.1% (371)

Missing 23.5% (174)

LOS (days) (mean [SD]) 5.34 [3.88]

BMI body mass index, ASA American Society of Anesthesiologists,
LOS length of stay

Fig.2 Total distribution of
LOT-R optimism in the cohort.
Point value > 10 indicates
“very optimistic”, 7-9 indicates
“somewhat optimistic”, and <7
“not optimistic”

Proportion

20.0%-

10.0%-

0.0%-

@ Springer

50.0%-

40.0%-

0

. . . . ) . . ) ) . . . .

To prevent an attrition bias, all regression models were
based on 10 datasets that were obtained by means of multi-
ple imputation (using predictive mean matching as the impu-
tation method). The imputation model included all recorded
variables that were significantly correlated with LOT-R opti-
mism/pessimism and the KOOS-variable.

All statistical analyses were performed using R [R version
3.5.1, Core Team (2017)] [26]. The level of significance was
set at 0.05. While continuous variables were summarized
with their mean and standard deviation, categorical variables
were summarized with numbers and percentages.

Results

Personality traits

Mean LOT-R optimism was 10.5 (SD 2.12). Mean LOT-R
pessimism was 9.4 (SD 2.03). Distributions of LOT-R opti-
mism and LOT-R pessimism are shown in Figs. 2 and 3.
Mean functional scores

Mean KOOS Scores for pre- and post-operative follow-ups

in association with the respective optimistic and pessimistic
categories are shown in Tables 2 and 3.

1 2 3 4 5 G 7 8 9
LOT-R-Optimism

10 11 12 NA
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Fig.3 Total distribution of
LOT-R pessimism in the cohort.
Point value > 10 indicates “not
pessimistic”, 7-9 “rather pes-
simistic”, and <7 “pessimistic”

30% -

Proportion

10%-

Table2 Mean KOOS-12 scores in LOT-R optimistic values

___-IIIIIIII
0 4 8 12

LOT-R Pessimism

Very optimistic (N=436)

Somewhat optimistic
(N=210)

Not optimistic (N=94)

Total (N="740)

KOOS pre-OP

N-Miss 4

Mean (SD) 39.11 (13.55)
KOOS 3 months post OP

N-Miss 77

Mean (SD) 66.99 (17.44)
KOOS 6 months post OP

N-Miss 82

Mean (SD) 72.61 (18.75)
KOOS-12 months post OP

N-Miss 120

Mean (SD) 78.91 (17.97)

3
35.66 (13.70)

32
59.64 (18.14)

37
65.40 (19.06)

61
72.65 (18.32)

0
30.90 (14.76)

19
53.45 (16.38)

21
63.53 (17.72)

33
68.23 (21.70)

7
37.08 (14.02)

128
63.19 (18.16)

140
69.43 (19.08)

214
75.90 (18.91)

Pre-operative function and association
with dispositional optimism/pessimism

Optimistic patients showed significantly higher pre-opera-
tive KOOS-12 scores compared to their not optimistic coun-
terparts (p <0.001) (Fig. 4). Pessimistic patients showed sig-
nificantly lower pre-operative KOOS-12 scores compared to
their not pessimistic counterparts (p <0.001) (Fig. 5).

Post-operative function and association
with dispositional optimism/pessimism

Associations of LOT-R optimism and LOT-R pessimism
scores with absolute post-operative KOOS-12 scores (3, 6
and 12 months) in the multivariate analysis are shown in

Table 4, Figs. 6 and 7). Further analysis of the association
of post-operative function and optimism/pessimism in the
univariate analysis is shown in Table 5. This analysis showed
an overall low positive correlation of LOT-R optimism and
LOT-R pessimism with KOOS-12 values, respectively
(R?-values shown in Tables 4 and 5).

Discussion

The most important findings of this study were the sig-
nificant positive/negative association of dispositional
optimism/pessimism with post-operative functional
outcome after TKA measured via the KOOS-12 score.
Optimistic patients showed significant higher KOOS-12

@ Springer
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Table 3 Mean KOOS-12 scores
in LOT-R pessimistic values

Not pessimistic (N=308) Somewhat pessi- Very pes-

Total (N=737)

mistic (N=245) simistic
(N=184)

KOOS pre-OP

N-Miss 0 2 4 6

Mean (SD) 40.56 (13.76) 36.75 (12.93) 31.89 (14.13) 37.16 (13.99)
KOOS 3 months post OP

N-Miss 44 45 37 126

Mean (SD) 65.96 (16.28) 62.79 (18.03) 59.36 (20.72) 63.34 (18.17)
KOOS 6 months post OP

N-Miss 46 48 43 137

Mean (SD) 72.69 (17.43) 68.36 (18.97) 65.40 (21.01) 69.56 (19.03)
KOOS-12 months post OP

N-Miss 66 76 69 211

Mean (SD) 79.44 (16.58) 74.98 (18.08) 70.29 (22.62) 76.01 (18.84)

Fig.4 Association between the
LOT-R-optimism values and
the pre-operative KOOS-12
values in the cohort. Hexagons
indicate patient clusters with 75
lighter colors indicating a
higher number of patients. The
continuous line indicates the
slope of a univariate regression
model, while the surrounding,
transparent area corresponds to
the standard error of the slope
coefficient

KOOs-12 Score at Baseline

]
o

scores pre-operative as well as 3, 6 and 12 months post-
operative, while pessimistic patients had significant lower
scores at all survey points compared to their respective
counterparts.

The findings of higher post-operative function in opti-
mistic than in pessimistic patients are in line with other lit-
erature, showing better outcome in optimistic patients after
total hip arthroplasty [13] and faster recovery of optimistic
patients from coronal bypass surgery [27]. Other studies
associated optimism with lower pain scores and an overall
higher quality of life [28]. Supportively, Singh et al. identi-
fied pessimism as a risk factor for poor pain and functional
outcome after joint replacement [29], whereas Novotny et al.
showed poorer survival in pessimistic patients suffering from
lung cancer [10]. These facts support the above-mentioned
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LOT-R-Optimism Score

findings, as the KOOS-12 score uses items assessing joint
pain and overall quality of life.

Nevertheless, the significant higher post-operative func-
tional scores in optimistic patients could be derived by the
influence of pre-operative functional score levels on post-
operative score values as this has been shown previously
[30]. This potential bias was eliminated by conducting analy-
sis with pre-operative functional scores as potential con-
founder, which did not alter statistical significance.

Besides the overall higher satisfaction in life and after
surgery in optimists [22], there might be several reasons for
better functional outcome in optimists after TKA. Disposi-
tional optimism is partly defined as expecting favorable out-
comes for life events, implying higher expectations regard-
ing the outcome of medical interventions, which Tolk et al.
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Fig.5 Association between the
LOT-R-pessimism values and
the pre-operative KOOS-12
values in the cohort. Hexagons
indicate patient clusters with
lighter colors indicating a
higher number of patients. The
continuous line indicates the
slope of a univariate regression
model, while the surrounding,
transparent area corresponds to
the standard error of the slope
coefficient

Table 4 Association of
optimism and pessimism with 3,
6 and 12 months post-operative
absolute KOOS-12 scores, when
adjusting for the confounders
(i.e., KOOS-12 baseline value)

Fig.6 Association of LOT-R
optimism and pre- and post-
operative absolute KOOS-12
values

KOOQOs-12 Score at Baseline

~
o

0.0

LOT-R-Pessimism Score

10‘.0

LOT-R optimistic (N=436)

LOT-R pessimistic (N=429)

R? p value p value R? p value p value
Pre-op KOOS-12 0.50 0.65 <0.001%** 0.5 0.54 <0.001%**
KOOS-12 3 M post-op 0.13 1.55 <0.001%** 0.10 0.65 0.012%*
KOOS-12 6 M post-op 0.10 1.23 <0.001%** 0.10 0.83 0.004**
KOOS-12 12 M post-op 0.09 1.14 <0.001%** 0.10 1.09 <0.001**
**Indicates statistical significance
100-
75-
g LOT-R Optimism
w
& 50- E3 Not Optimistic
1% E3 Somewhat Optimistic
8 B3 Very Optimistic
4
25-
0-
Pre OP 3M Post OP 6M Post OP 12M Post OP
Time Point

[4] were also able to prove in case of TKA. Tilbury et al.
[31] showed that higher expectations on total joint replace-
ment were associated with more favorable outcomes with
less pain and better function after surgery. Furthermore, one

could assume that optimistic patients show greater resilience
for difficulties occurring after joint replacement and there-
fore develop better coping strategies. Carver et al. linked
optimism with higher levels of engagement coping, since
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Fig.7 Association of LOT-R
pessimism and pre- and post-
operative absolute KOOS-12
values

Table 5 Association of
optimism and pessimism with
3, 6 and 12 months post-
operative absolute KOOS-12
scores without adjusting for
confounders

100-

75-

50-

KOOS-12 Score

25-

LOT-R pessimism

E3 Not Pessimisitc
B Rather Pessimisitc
M Pessimistic

Pre OP 3M Post OP 6M Post OP 12M Post OP
Time Point

LOT-R optimistic (N=436) LOT-R pessimistic (N=429)

R? p value p value R? p value p value
Pre-op KOOS-12 0.046 1.34 <0.001%*%* 0.064 1.25 <0.001%%*
KOOS-12 3M post-op 0.063 2.03 <0.001%** 0.025 1.01 <0.001%**
KOOS-12 6M post-op 0.044 1.78 <0.001%%* 0.033 1.23 <0.001%**
KOOS-12 12M post-op 0.029 1.44 <0.001%* 0.038 1.31 <0.001%*

**Indicates statistical significance

optimistic patients are more likely to set goals for recovery
even before surgery [22]. Considering these findings, greater
motivation for recovery might lead to more effort in reha-
bilitation programs and self-exercising, potentially determin-
ing better post-operative functional scores. Another poten-
tial reason could be the interaction of optimism and social
support in a way that optimists appear more attractive to
others than pessimists, and therefore receiving more social
support and better treatment [32]. The above-mentioned
considerations can be applied reciprocally when analyzing
the influence of pessimism on functional outcome, as pessi-
mism is known to predict less outcome expectations in total
joint arthroplasty [4] and pessimistic patients, as known in
patients suffering from depression [29], might not adhere
sufficiently to physical rehabilitation.

Even though the KOOS-12 is a widely used instrument in
patient-reported outcome measurements (PROMs), one has
to take into consideration that PROMs might not be the right
instrument when measuring outcome in optimists and pes-
simists. Scherer et al. [33] stated that optimistic patients focus
less on the negative aspects of the experience, both distress and
symptoms. If this applies to every optimistic patient, PROMs
could be limited under these circumstances and could always
show better results in optimistic than in pessimistic patients,
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although the objective assessment of joint function might be
equal or even superior in pessimistic patients.

When considering the study results, the question about
the practical significance for orthopedic surgeons remains,
especially as the MCID of the KOOS-12 was not reached at
every post-operative survey point in this study, probably due
to the large sample size. Nevertheless, our findings suggest
considering every patient’s individual personality traits when
he or she is admitted to surgery. This would allow the treat-
ing physicians to detect pessimistic patients, who tend to have
worse outcomes and potentially react to their special needs
and pessimistic expectations prior to surgery. A redirection of
these pessimistic patients to a cognitive—behavioral interven-
tion or an intervention on pessimism-predicting variables (e.g.,
preexisting mental disorders, lack of social support) prior to
surgery could help to reduce pessimism and increase optimism
and optimistic expectations in those patients, and thus could
improve post-operative outcome.

Limitations
This study has some limitations. First, other psychological

variables known to interfere with post-operative outcome,
such as depression and anxiety [6, 34], could not be taken
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into account, as they were not individually recorded in this
database. Second, due to the character of an observational
study without intervention, only associations and no cau-
sations could be investigated. Third, only PROMs and no
objective outcome measures were used for measurement of
post-operative functional outcome. Fourth, potential selec-
tion bias exists, as only patients already planned to undergo
TKA were examined in this study.

However, due to the multi-center design, a large study
sample size matching the general population of TKA
patients in Germany [35] could be analyzed. It is notable that
the optimism/pessimism survey took place close to surgery
date (maximum 8 weeks pre-operative), suggesting high cor-
relation with the patients’ actual current personality trait,
especially as optimism/pessimism is known as a stable trait
with high test-retest reliability [22]. Furthermore, treatment
pathway and follow-up treatment were standardized in all
participating study centers.

Conclusions

Dispositional optimism is positively associated with
pre-operative joint function and, more importantly, post-
operative functional outcome in TKA, whereas the oppo-
site applies for pessimism. Assessing patients’ general
personality traits prior to surgery to identify pessimistic
patients, hence being at risk for poor outcome in TKA,
should be considered to react to the patients’ special needs
and possible pessimistic expectations, i.e., through a cog-
nitive—behavioral intervention, to potentially increase opti-
mism and hereby post-operative outcome in TKA.
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