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Abstract

Purpose: This study aimed to investigate how psychological factors,
including pain catastrophizing (PC), anxiety and depression affect pre-
operative and postoperative subjective outcomes in patients undergoing
unicompartmental knee arthroplasty (UKA).

Methods: A prospective comparative study was performed among 150
patients undergoing medial or lateral UKA for isolated unicompartmental
osteoarthritis. Patients were categorized based on their preoperative PC
and Hospital Anxiety and Depression Scale, stratifying them into groups
with PC, anxiety or depression, and those without these psychological
factors. Patient-reported outcomes, including the Knee Injury and Osteo-
arthritis Outcome Score-Physical function Short form (KOOS-PS), 5-level
EQ5D Visual Analogue Scale (EQ5D-VAS), Forgotten Joint Score (FJS)
and Numeric Rating Scale for pain (NRS-pain) were compared between
groups preoperatively and at 6-, 12-, and 24-month follow-up.

Results: At 24 months, PC patients had inferior outcomes in KOOS-PS
(66.9+16.5 vs. 77.6+14.7, p=.008), EQS5D-VAS (63.5+19.9 wvs.
78.9+20.1, p=.003) and FJS (73.7 £ 14.3 vs. 84.6 + 13.8, p =.003). Anxiety
was associated with inferior KOOS-PS (65.4+15.2 vs. 78.2+14.5,
p=<.001), EQ5D-VAS (64.2+23.2 vs. 79.3+194, p=.002), FJS
(75.7+16.8 vs. 84.6+13.4, p=.008) and NRS-pain (27.4+24.6 vs.
13.7+£19.3, p=.023) at 24 months. Depression consistently resulted in
inferior outcomes in KOOS-PS, EQ5D-VAS, FJS and NRS-pain across all
follow-up assessments (p=<.05). Additionally, patients with anxiety and
depression experienced longer length of hospital stay compared to those
without these psychological factors (anxiety: 2.3+2.3 vs. 0.8 +0.8 days,
p=.006; depression: 2.3+2.4 vs. 0.8 £0.8 days, p=.017).

Conclusions: Preoperative PC, anxiety and depression are associated
with inferior subjective outcomes both prior to and following UKA. Among
these factors, depression seemed to exert the most substantial adverse
impact on outcomes following UKA. Patients with anxiety and depression

Abbreviations: EQ5D-VAS, 5-level EQ5D Visual Analogue Scale; FJS, Forgotten Joint Score; HADS, Hospital Anxiety and Depression Scale; KL,

Kellgren—-Lawrence; KOOS-PS, Knee Injury and Osteoarthritis Outcome Score-Physical function Short form; MCIDs, Minimal Clinically Important Differences; NRS,
Numeric Rating Scale; OA, osteoarthritis; PC, pain catastrophizing; PCS, Pain Catastrophizing Scale; PROMs, patient-reported outcome measures; TKA, total knee
arthroplasty; UKA, unicompartmental knee arthroplasty.

© 2024 European Society of Sports Traumatology, Knee Surgery and Arthroscopy.

Knee Surg Sports Traumatol Arthrosc. 2024;1-13. wileyonlinelibrary.com/journal/ksa 1


https://orcid.org/0009-0000-3913-3458
mailto:g.brauw@mkvelsen.nl
https://wileyonlinelibrary.com/journal/ksa

2
—‘—W] L EY—Knee Surgery, Sports Traumatology, Arthroscopy

KEYWORDS

INTRODUCTION

Emotional well-being and pre-existing psychological
factors, such as the phenomenon of pain catastrophiz-
ing (PC), anxiety and depression, consistently emerge
as crucial determinants influencing the overall success
of total knee arthroplasty (TKA) and other orthopaedic
surgical interventions [6, 12, 29]. PC, characterised
by an exaggerated adverse response to actual or
anticipated pain, anxiety, and depression have been
associated with less satisfactory outcomes in subjec-
tive function, increased postoperative pain and ex-
tended hospitalization following TKA [5, 13, 24].

However, while extensively studied in the context
of TKA, there remains a lack of sufficient evidence
regarding the extent to which psychological factors
influence surgical outcomes of unicompartmental knee
arthroplasty (UKA). Recognizing the substantial impact
of presurgical psychological factors on surgical out-
comes and identifying predictors for dissatisfaction and
suboptimal patient-reported outcomes can refine pre-
operative risk assessments. This, in turn, could lead to
more targeted and effective psychological interventions
tailored to specific individual needs, potentially improv-
ing the outcomes of UKA.

Therefore, this study aimed to assess how psycho-
logical factors, including PC, anxiety, and depression
affect subjective function, quality of life, joint awareness
and pain both prior to and following UKA. We
hypothesized that preoperative PC, anxiety and
depression may be associated with inferior patient-
reported outcomes prior to and following UKA.

METHODS

This prospective cohort study was conducted in a
Dutch high-volume university hospital between Novem-
ber 2020 and December 2021. Institutional Review
Board (#L019-075) approval and written informed
consent of all patients were obtained prior to data
collection. Patients were eligible for inclusion in this
study if they underwent medial or lateral UKA for
isolated compartment knee osteoarthritis (OA), had
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had an extended duration of hospitalization lasting over twice as long as
patients without these psychological factors. It seems that inferior outcomes
primarily stem from the suboptimal preoperative condition rather than an
inherent inability to benefit from UKA.

Level of Evidence: Level I, prospective study.

anxiety, depression, hospitalization, pain catastrophizing, patient-reported outcomes,
unicompartmental knee arthroplasty

complete preoperative anteroposterior knee radio-
graphs, were proficient in Dutch to complete question-
naires, and had at least 2-year follow-up. Patients were
excluded if they had incomplete or poor-quality
radiographic records or incomprehensive or insufficient
patient-reported outcome measures (PROMs). Within
the specified timeframe, a total of 215 patients under-
went medial or lateral UKA for isolated compartment
OA. Of these, 64 were considered lost to follow-up, and
one individual did not complete the Pain Catastrophiz-
ing Scale (PCS) preoperatively, resulting in a final
cohort of 150 patients. A detailed flowchart of patient
selection and lost to follow-up is provided in Figure 1.

Surgical procedure

All patients received the same mobile bearing medial
UKA implant (Oxford, Zimmer Biomet) and fixed bearing
lateral UKA implant (Oxford, Zimmer Biomet). Surgical
procedures were performed employing conventional
manual techniques by a team comprising of four highly
experienced senior orthopaedic surgeons. Procedures
involved either the medial parapatellar or subvastus
approach. Postoperative care followed a standardized
protocol, which included antithrombotic prophylaxis (low-
molecular-weight heparin) administered for a duration of
4 weeks postoperatively, alongside mobilization and
physical therapy. Patients were considered eligible for
discharge if they were able to ambulate independently,
with the assistance of crutches or a walker if necessary,
exhibited an absence of any wound-related problems or
signs of infection, and if their pain was under control, as
indicated by a Numeric Rating Scale (NRS) for pain
score of less than 4.

Radiographic evaluation

The Kellgren—Lawrence (KL) grading system [15] was
used to describe the severity of OA on preoperative
radiographs. The operative compartment of the joint was
assigned a KL grade from 0 to 4, classifying the severity of
OA from absence of OA (grade 0) to severe OA (grade 4).



PSYCHOLOGICAL FACTORS IN KNEE ARTHROPLASTY

3
Knee Surgery, Sports Traumatology, Arthroscopy—W[ ]_EY—‘—

Eligible patients for inclusion
n=215

between November 2020 and December 2021

» Patients who underwent medial or lateral UKA for isolated compartment OA

Lost to follow-up
n==65

A 4

» Missed PROMs at two years
follow-up (n = 64)

Final study population
n=150

» Complete preoperative radiographic records

» Patients who underwent medial or lateral UKA for isolated compartment OA

* Complete preoperative PROMs and at least two year follow-up PROMs

*Missed PCS (n=1)

l

Preoperative
n=150
Response rate 100%

v

6 months follow-up
n =140
Response rate 93%

Lost to follow-up
n=10

12 months follow-up
n=143
Response rate 95%

24 months follow-up
n=150
Response rate 100%

FIGURE 1

PC

Preoperatively, all patients completed the validated
PCS [26]. This scale evaluates how individuals respond
mentally and emotionally when experiencing pain,
covering elements such as magnification, rumination
and feelings of helplessness [27]. It comprises 13
specific items rated on a five-point Likert-type scale,
with O representing no engagement in catastrophizing
behaviour and 4 indicating consistent engagement. A
total score of = 30 (range 0-52) indicates a clinically
relevant level of PC [26]. Therefore, patients were

Lost to follow-up
n=17

Flowchart of patient selection and lost to follow-up. OA, osteoarthritis; PCS; pain Catastrophizing Score; PROMSs, patient-
reported outcome measures; UKA, unicompartmental knee arthroplasty.

classified into a PC group (PCS=30) and a non-PC
group (PCS < 30) based on their preoperative PCS.

Anxiety and depression

The Hospital Anxiety and Depression Scale (HADS)
[37] was used to evaluate preoperative anxiety and
depression through two distinct subscales, each
consisting of seven questions rated on a four-point
Likert-type scale. The two scales were evaluated
separately. Higher scores indicate an increased
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probability or severity of anxiety or depression. Scores
ranging from O to 7 are considered normal, scores of
8—-10 suggest mild manifestations, scores between 11
and 14 moderate levels and scores ranging from 15 to
21 severe manifestations of either anxiety or depres-
sion [37]. Patients were classified into anxiety or non-
anxiety groups (HADS =8 or HADS < 8, respectively)
based on their preoperative HADS scores for anxiety.
The same methodology was used for the classification
of depression. PCS and HADS questionnaires were
assessed approximately 3 weeks before the procedure,
with an average of 20.8 days preceding the surgical
intervention.

Patient-reported outcomes

Patient-reported outcomes were assessed pre-
operatively and at 6-, 12- and 24 months post-
operatively using standardized questionnaires through
email, accompanied by two automated reminders to
prompt questionnaire completion. These comprised of
the Knee Injury and Osteoarthritis Outcome Score-
Physical function Short form (KOOS-PS), 5-level EQ5D
Visual Analogue Scale (EQ5D-VAS), Forgotten Joint
Score (FJS) and Numeric Rating Scale for pain (NRS-
pain). The KOOS-PS assesses the physical function of
patients experiencing knee problems on a scale from 0
(indicating extreme difficulty in physical function) to 100
(representing no difficulty in physical function) [20]. The
EQ5D-VAS assesses the overall self-rated quality of
life on a scale from 0 (the worst health you can
imagine) to 100 (the best health you can imagine) [22].
The FJS assesses the ability of patients to mentally
'forget' about their joint following knee arthroplasty,
ranging from 0 (high joint awareness) to 100 (no joint
awareness) [1]. The NRS-pain, quantifying pain inten-
sity on a scale from 0 (no pain) to 100 (worst
imaginable pain), was separately assessed during
physical activity and rest [34]. Subsequently, the
collective average of these scores was utilized to
present the overall pain experience among patients
undergoing UKA. Utilization of these specific outcome
measures collectively contributes to a comprehensive
understanding of various facets of a patient's status,
offering insights into pre- and postoperative subjective
functionality, quality of life, the extent of joint awareness
and pain levels.

Minimal clinically important differences

To evaluate the clinical significance of improvement
following UKA, incidence rates of patients who ex-
ceeded the Minimal Clinically Important Differences
(MCIDs) for knee OA were calculated based on delta
scores (A; i.e., the difference between initial and follow-
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up evaluations). The MCID values were 10 for the
KOOS-PS [2, 16, 31], 6.4 for the EQ5D-VAS [36] and
18 for the NRS-pain [17, 31].

Statistical analyses

All analyses were performed in IBM SPSS Statistics for
Macintosh (Version 28.0.1.1, IBM Corp.), with a
predetermined significance level set at 0.05. Patient
and pre-, intra- and postoperative demographics and
PROMs were presented using descriptive statistics
across the entire patient cohort and stratified by PCS
and HADS subgroups. The normality of continuous
variables was assessed using the Shapiro-Wilk test.
Comparisons of means between two independent
samples were carried out using either the
Mann—-Whitney U test or independent t-test, depending
on the distribution. Comparison of discrete variables
and the proportion of patients exceeding the MCID
were performed using the x? test or Fisher's exact test
as appropriate.

RESULTS

The demographic data of the 150 included patients
stratified by PCS and HADS subgroups are pre-
sented in Tables 1 and 2, respectively. Preoperative
PC, anxiety and depression were observed in 17
(11.3%), 21 (14.0%) and 20 patients (13.3%),
respectively. The overall 2-year implant survival rate
following UKA was 98.7% (148 patients). Two
patients (1.3%), both without pre-existing conditions
of PC, anxiety, or depression underwent partial
revision surgery within the initial 6 months following
surgery. Both revisions involved an exchange of the
polyethylene insert due to complications related to
infection and pain.

PC

Preoperatively, PC patients had significantly inferior
outcomes in subjective function, quality of life and
pain levels compared with those without PC (KOOS-
PS:39.2+13.9vs.55.8+13.5, p=<.001; EQ5D-VAS:
56.4+19.1 vs. 75.7+17.3, p=<.001; NRS-pain:
71.8+15.5vs. 57.1£18.1, p=.002). Postoperatively,
PC patients demonstrated inferior outcomes in
subjective function at 12- and 24 months follow-up
(12 months: 66.7+15.4 vs. 76.6+14.9, p=.016;
24 months: 66.9+16.5 vs. 77.6 +14.7, p=.008) and
joint awareness at 24 months (73.7+14.3 vs.
84.6+13.8, p=.003) compared to non-PC patients.
Additionally, patients with PC reported lower quality of
life at 6- and 24 months follow-up, while at 12 months,
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TABLE 1 Pre-, intra-, and postoperative patient demographics stratified by Pain Catastrophizing Score.

Demographics Total (n=150) PCS <30 (n=133) PCS 230 (n=17) p Value®
Age (y) 66.6+8.9 67.1+8.9 62.6+8.8 n.s.
Females 77 (51.3%) 70 (52.6%) 7 (41.2%) n.s.
BMI (kg/m?) 29.0+4.7 28.7+4.5 31159 n.s.
Smoking 7 (4.7%) 5 (3.8%) 2 (11.8%) n.s.
KL-grade IV 118 (78.7%) 104 (78.2%) 14 (82.4%) n.s.
Medial UKA 145 (96.7%) 130 (97.7%) 15 (88.2%) n.s.
ASA I/l 114 (76.0%) 101(75.9%) 13 (76.5%) n.s.
Length of stay (days) 1.0£1.2 0.9+1.0 1.7£22 n.s.
All-cause revision 2 (1.3%) 2 (1.5%) 0 (0.0%) n.s.

Note: Patient demographics are given in mean + SD or numbers and frequencies (%) for the entire cohort and stratified by PCS.
Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; KL, Kellgren—Lawrence; n.s., non significant; PCS, Pain Catastrophizing Score;

UKA, unicompartmental knee arthroplasty.
@Comparison of patient demographics by PCS.

TABLE 2 Pre-, intra-, and postoperative patient demographics stratified by Hospital Anxiety and Depression Scale.

Nonanxiety
HADS <8 (n=129)

Anxiety

Demographics HADS 28 (n=21)

Age (years) 66.6+8.9 66.4+9.2

Females 65 (50.4%) 12 (57.1%)
BMI (kg/m?) 289148 29.5+4.1
Smoking 4 (3.1%) 3 (14.3%)
KL-grade IV 101 (78.3%) 17 (81.0%)
Medial UKA 126 (97.7%) 19 (90.5%)
ASA I/l 99 (76.7%) 15 (71.4%)
Length of stay (days) 0.8+0.8 2.3+2.3
All-cause revision 2 (1.6%) 0 (0.0%)

Nondepression Depression

p Value® HADS<8 (n=130) HADS=28 (n=20) p Value®
n.s. 66.8+8.8 65.0+£9.6 n.s.

n.s. 67 (51.5%) 10 (50.0%) n.s.

n.s. 28.7+4.7 30.5+4.4 n.s.

n.s. 3 (2.3%) 4 (20.0%) .006°
n.s. 102 (78.5%) 16 (80.0%) n.s.

n.s. 127 (97.7%) 18 (90.0%) n.s.

n.s. 98 (75.4%) 16 (80.0%) n.s.
.006° 0.8+0.8 2324 017°
n.a. 2 (1.5%) 0 (0.0%) n.a.

Note: Patient demographics are given in mean + SD or numbers and frequencies (%) and stratified by HADS.
Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; HADS, Hospital Anxiety and Depression Scale; KL, Kellgren-Lawrence; n.s.,

non significant; UKA; unicompartmental knee arthroplasty.
@Comparison of patient demographics by HADS.
PIndicates statistical significance.

their reported quality of life was comparable to non-
PC patients (Table 3). Pain levels were comparable
between PC and non-PC patients following UKA
(Table 4). Moreover, PC patients had significantly
more clinical improvement in the KOOS-PS from
baseline to 6 months compared with non-PC patients
(Table 5). Nonetheless, both groups exhibited com-
parable proportions of patients reaching the MCID
across all time intervals. A detailed overview of the
progression of patient-reported outcomes among
patients with and without PC tendencies is presented
in Figure 2.

Anxiety

Patients with anxiety exhibited significantly inferior
outcomes in subjective function and quality of life
before surgery in contrast to patients without anxiety
(KOOS-PS: 43.5+16.9 vs. 55.6+13.3, p=<.001;
EQ5D-VAS: 59.6+18.0 vs. 76.0£17.5, p=.001).
Quality of life remained consistently lower in patients
with anxiety following UKA, while subjective function
solely remained lower at 12- and 24 months follow-up
(Table 6). Additionally, patients with anxiety reported
to have higher pain levels at 24 months follow-up
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TABLE 3 Patient-reported outcomes stratified by Pain Catastrophizing Score.

Outcome variables Total (n=150) PCS <30 (n=133) PCS 230 (n=17) p Value®
KOOS-PS
Preoperative 53.9+14.5 55.8+13.5 39.2+13.9 <.001°
6 months 74.3+£14.9 74.7+15.0 70.7+14.6 n.s.
12 months 75.6+15.2 76.6+14.9 66.7+15.4 .016°
24 months 76.4£15.2 77.6+14.7 66.9+16.5 .008°
EQ5D-VAS
Preoperative 73.7+£18.4 75.7£17.3 56.4+19.1 <.001®
6 months 76.9+21.1 79.0+£19.0 56.8 + 30.1 .022°
12 months 77.1+£20.1 77.8+20.5 72.1+£15.5 n.s.
24 months 77.1+20.6 78.9+20.1 63.5+19.9 .003°
FJS
6 months 80.3+13.3 80.9+13.1 75.1+14.2 n.s.
12 months 82.2+13.4 83.0+13.4 76.0+12.7 n.s.
24 months 83.3+14.2 84.6+13.8 73.7+14.3 .003°

Note: Patient-reported outcomes are given in mean + SD for the entire cohort and stratified by PCS.
Abbreviations: EQ5D-VAS, 5-level EQ5D Visual Analogue Scale; FJS, Forgotten Joint Score; KOOS, Knee Injury and Osteoarthritis Outcome Score; n.s., non

significant; PCS, Pain Catastrophizing Score.
@Comparison of patient demographics by PCS.
®Indicates statistical significance.

TABLE 4 Patient-reported outcomes of the Numeric Rating Scale for pain stratified by Pain Catastrophizing Score.

Outcome variables Total (n=150) PCS <30 (n=133) PCS 230 (n=17) p Value®
NRS-Pain

Preoperative 58.8+18.4 57.1+18.1 71.8+15.5 .002°

6 months 18.3+£20.5 17.9+20.7 21.8+19.1 n.s.

12 months 14.9+20.4 13.8+19.5 243+259 n.s.

24 months 15.6+20.6 14.6+20.2 2414220 n.s.

Note: Outcomes are given in mean = SD for the entire cohort and stratified by PCS. The NRS-pain represents the average pain experienced during both physical

activity and rest.

Abbreviations: NRS, Numeric Rating Scale; n.s., non significant; PCS, Pain Catastrophizing Score.

@Comparison of patient demographics by PCS.
PIndicates statistical significance.

(27.4£24.6 vs. 13.7+£19.3, p=.023) and lower FJS
compared to patients without anxiety at all follow-up
assessments (p <.05) (Table 7). Moreover, patients
with anxiety experienced longer lengths of hospital
stay compared with patients without anxiety (2.3 +2.3
days vs. 0.8+0.8 days, p=.006). There were no
differences in clinical improvement and MCID across
all time intervals between anxiety and non-anxiety
patients (n.s.; Table 8). A detailed overview of the
progression of patient-reported outcomes among
patients with and without anxiety is presented in
Figure 3.

Depression

Before surgery, patients with depression demonstrated
significantly inferior outcomes in subjective function,
quality of life, and pain levels compared to patients
without depression (KOOS-PS: 42.4+16.0 vs. 55.7%
13.4, p=<.001; EQ5D-VAS: 57.1+15.6 vs. 76.0+17.6,
p=<.001; NRS-pain: 655%+152 vs. 57.7+18.6,
p=.049). Patients with depression consistently sustained
these inferior outcomes and experienced more joint
awareness compared to patients without depression
throughout all subsequent postoperative follow-up
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TABLE 5 Clinical improvement in patient-reported outcomes stratified by Pain Catastrophizing Score.

Outcome variables Total (n=150) PCS <30 (n=133) PCS 230 (n=17) p Value®
KOOS-PS
A 0-6 mos 19.9+17.2 18.9+16.9 28.7+18.1 043P
A 0-12 mos 21.4+16.0 20.7+15.6 27.5+18.5 n.s.
A 0-24 mos 22.6+15.6 21.9+154 28.5+15.9 n.s.
MCID A 0-6 mos 108 (76.6%) 95 (74.8%) 13 (92.9%) n.s.
MCID A 0-12 mos 109 (76.2%) 96 (75.0%) 13 (86.7%) n.s.
MCID A 0-24 mos 116 (78.4%) 102 (77.3%) 14 (87.5%) n.s.
EQ5D-VAS
A 0-6 mos 3.5+21.7 3.3+19.9 5.6+38.9 n.s.
A 0-12 mos 29+225 1.7£22.0 15.2+254 n.s.
A 0-24 mos 3.5+£22.9 3.4+215 3.8+33.7 n.s.
MCID A 0-6 mos 42 (43.3%) 36 (40.4%) 6 (75.0%) n.s.
MCID A 0-12 mos 40 (40.0%) 34 (37.4%) 6 (66.7%) n.s.
MCID A 0-24 mos 35 (34.3%) 32 (35.2%) 3 (27.3%) n.s.
NRS-Pain
A 0-6 mos -40.1+24.9 -39.1+251 -49.3+20.9 n.s.
A 0-12 mos -43.6+24.4 -43.1+24.1 -48.0£27.7 n.s.
A 0-24 mos -43.1+24.0 -42.6+24.2 -47.7+22.6 n.s.
MCID A 0-6 mos 117 (83.6%) 104 (82.5%) 13 (92.9%) n.s.
MCID A 0-12 mos 122 (85.3%) 109 (85.2%) 13 (86.7%) n.s.
MCID A 0-24 mos 127 (84.7%) 112 (84.2%) 15 (88.2%) n.s.

Note: Outcomes are given in mean + SD or numbers and frequencies (%) for the entire cohort and stratified by pain catastrophizing score.

Abbreviations: EQ5D-VAS, 5-level EQ5D Visual Analogue Scale; FJS, Forgotten Joint Score; KOOS, Knee Injury and Osteoarthritis Outcome Score; MCID; Minimal
Clinically Important Difference; n.s., non significant; PCS, Pain Catastrophizing Score.

@Comparison of patient demographics by PCS.
PIndicates statistical significance.

(a) KooS (b) EQSD-VAS (c) RIS
®© % 100
80 - T ] NonPC 0 T
b I b —] NonpC Jrm—— e e i Hn T I { Nonpc
T i 8 — T
70 n T
o 70
6
6
50
50 -
40
“ )
30 30 20
20 20 20
10 10 10
0 0 0
Preoperative 6months 12 months 24 months Preoperative 6months 12 months 24 months 6months 12 months 24 months

FIGURE 2 Progression of patient-reported outcomes among patients with pain catastrophizing tendencies (PCS = 30) and patients without
pain catastrophizing tendencies (PCS < 30). (a) Knee Injury and Osteoarthritis Outcome Score (KOOS) preoperatively and 6-, 12-, and

24 months following unicompartmental knee arthroplasty stratified by PCS. (b) EQ5D-VAS preoperatively and 6-, 12-, and 24 months following
unicompartmental knee arthroplasty stratified by PCS. (c) FJS preoperatively and 6-, 12-, and 24 months following unicompartmental knee
arthroplasty stratified by PCS. EQ5D-VAS, 5-level EQ5D Visual Analogue Scale; FJS, Forgotten Joint Score; KOOS, Knee Injury and
Osteoarthritis Outcome Score; PCS, Pain Catastrophizing Score.
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TABLE 6 Patient-reported outcomes stratified by Hospital Anxiety and Depression Scale.

Nonanxiety Anxiety
HADS <8 (n=129) HADS 28 (n=21)
KOOS-PS
Preoperative 55.6+13.3 43.5+16.9
6 months 746+14.9 71.8+15.7
12 months 76.6+14.6 68.4+17.3
24 months 78.2+14.5 65.4+15.2
EQ5D-VAS
Preoperative 76.0+£17.5 59.6+18.0
6 months 78.8+19.4 63.1+28.0
12 months 78.7+20.2 66.5+16.0
24 months 79.3+19.4 64.2+23.2
FJS
6 months 81.2+12.7 73.6+15.6
12 months 83.1£12.9 76.4+£15.9
24 months 84.6+13.4 75.7+16.8

Nondepression Depression
p Value?® HADS < 8 (n=130) HADS 2 8 (n=20) p Value®
<.001° 55.7+13.4 42.4+16.0 <.001°
n.s. 75.1+14.6 67.9+16.8 .044°
.033° 76.7+£14.0 66.9+20.4 .011°
<.001° 78.3+14.1 63.7+16.9 <.001°
.001° 76.0+£17.6 57.1+15.6 <.001°
.038° 78.1+21.4 67.9+16.4 .049P
.015° 78.9+19.9 64.2+16.7 .004°
.002° 78.7+£20.6 67.3+18.4 .020°
.026° 81.5+12.5 70.9+15.7 .002°
.048° 83.5+12.5 72.6+16.2 .001°
.008° 84.9+13.1 73.3+17.3 <.001°

Note: Patient-reported outcomes are given in mean + SD and stratified by HADS.
Abbreviations: EQ5D-VAS, 5-level EQ5D Visual Analogue Scale; FJS, Forgotten Joint Score; HADS, Hospital Anxiety and Depression Scale; KOOS, Knee Injury

and Osteoarthritis Outcome Score; n.s., non significant.
@Comparison of patient demographics by HADS.
PIndicates statistical significance.

TABLE 7 Patient-reported outcomes of the Numeric Rating Scale for pain stratified by Hospital Anxiety and Depression Scale.

Nonanxiety Anxiety
HADS <8 (n=129) HADS 28 (n=21)
NRS-Pain
Preoperative 58.1+£17.9 62.9+21.0
6 months 17.6+£20.1 23.8+234
12 months 13.5+18.7 24.4+28.7
24 months 13.7+19.3 2741246

Nondepression Depression

pValue®  HADS<8 (n=130) HADS28 (n=20) p Value®
n.s. 57.7+18.6 65.5+15.2 .049°
n.s. 16.9+19.7 29.7+24.0 018°
n.s. 13.1+18.3 2824295 .004°
023" 12.9+18.4 33.3+25.1 .002°

Note: Outcomes are given in mean + SD and stratified by HADS. The NRS-pain represents the average pain experienced during both physical activity and rest.
Abbreviations: HADS, Hospital Anxiety and Depression Scale; NRS, Numeric Rating Scale; n.s., non significant.

2Comparison of patient demographics by HADS.
PIndicates statistical significance.

assessments (Tables 6 and 7). Moreover, patients with
depression had an extended duration of hospitalization
compared with patients without depression (2.3 + 2.4 days
vs. 0.8 0.8 days, p=.017). Patients without depression
experienced significantly more clinical improvement in
pain (—44.8 +23.5vs. -32.3 +25.4, p=.029), and a higher
proportion reached the MCID (87.7% vs. 65.0%, p=.016)
from baseline to 24 months compared to patients with
depression. Conversely, significantly more depression
patients reached the MCID for EQ5D-VAS from baseline
to 6 months compared to patients without depression
(Table 8). A detailed overview of the progression of

patient-reported outcomes among patients with and
without depression is presented in Figure 4.

DISCUSSION

The main findings of the present study reveal that pre-
existing psychological factors such as PC, anxiety and
depression negatively influence subjective outcomes
both prior to and following UKA. Depression appeared
to exert the most substantial influence on postoperative
outcomes, consistently correlating with inferior outcomes
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TABLE 8 Clinical improvement in patient-reported outcomes stratified by Hospital Anxiety and Depression Scale.

Nonanxiety Anxiety Nondepression Depression
HADS <8 (n=129) HADS28 (n=21) p Value® HADS<8 (n=130) HADS=28 (n=20) p Value®
KOOS-PS
A 0-6 mos 19.1+£16.8 25.5+19.9 n.s. 19.5+17.3 22.8+16.7 n.s.
A 0-12 mos 21.0+15.1 247+214 n.s. 21.0+15.8 24.4+17.0 n.s.
A 0-24 mos 22.6+15.2 22.3+18.1 n.s. 22.7+15.7 21.9+15.3 n.s.
MCID A 0-6 mos 93 (75.0%) 15 (88.2%) n.s. 94 (75.2%) 14 (87.5%) n.s.
MCID A 0-12 mos 96 (76.8%) 13 (72.2%) n.s. 96 (76.2%) 13 (76.5%) n.s.
MCID A 0-24 mos 102 (79.7%) 14 (70.0%) n.s. 101 (78.3%) 15 (78.9%) n.s.
EQ5D-VAS
A 0-6 mos 3.9+21.3 0.3+25.6 n.s. 26+22.2 12.3+14.6 n.s.
A 0-12 mos 2.7+23.1 4.8+18.1 n.s. 3.1+£23.2 1.2+15.3 n.s.
A 0-24 mos 4.0+21.8 0.1+£29.4 n.s. 28+227 7.8+25.3 n.s.
MCID A 0-6 mos 37 (43.0%) 5 (45.5%) n.s. 35 (39.8%) 7 (77.8%) .037°
MCID A 0-12 mos 33 (37.5%) 7 (58.3%) n.s. 35 (38.9%) 5 (50.0%) n.s.
MCID A 0-24 mos 30 (34.5%) 5 (33.3%) n.s. 28 (31.5%) 7 (53.8%) n.s.
NRS-Pain
A 0-6 mos -40.4+24.1 -38.2+30.6 n.s. -40.7+24.5 -35.6+28.1 n.s.
A 0-12 mos -442+22.8 -39.2+345 n.s. -443+23.4 -38.5+31.5 n.s.
A 0-24 mos -44.4+23.3 -35.5+27.5 n.s. -448+23.5 -32.3+25.4 .029°
MCID A 0-6 mos 104 (84.6%) 13 (76.5%) n.s. 105 (84.7%) 12 (75.0%) n.s.
MCID A 0-12 mos 109 (87.2%) 13 (72.2%) n.s. 110 (87.3%) 12 (70.6%) n.s.
MCID A 0-24 mos 112 (86.8%) 15 (71.4%) n.s. 114 (87.7%) 13 (65.0%) .016°

Note: Outcomes are given in mean + SD or numbers and frequencies (%) and stratified by HADS.

Abbreviations: EQ5D-VAS, 5-level EQ5D Visual Analogue Scale; FJS, Forgotten Joint Score; HADS, Hospital Anxiety and Depression Scale; KOOS, Knee Injury
and Osteoarthritis Outcome Score; MCID; Minimal Clinically Important Difference; n.s., non significant.

@Comparison of patient demographics by HADS.
PIndicates statistical significance.
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FIGURE 3 Progression of patient-reported outcomes among patients with anxiety (HADS = 8) and patients without anxiety (HADS < 8).
(a) KOOS preoperatively and 6-, 12-, and 24 months following unicompartmental knee arthroplasty stratified by HADS. (b) EQ5D-VAS
preoperatively and 6-, 12-, and 24 months following unicompartmental knee arthroplasty stratified by HADS. (c) FJS preoperatively and 6-, 12-,
and 24 months following unicompartmental knee arthroplasty stratified by HADS. EQ5D-VAS, 5-level EQ5D Visual Analogue Scale; FJS,
Forgotten Joint Score; HADS, Hospital Anxiety and Depression Scale; KOOS, Knee Injury and Osteoarthritis Outcome Score.
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FIGURE 4 Progression of patient-reported outcomes among patients with depression (HADS =8) and patients without depression

(HADS < 8). (a) KOOS preoperatively and 6-, 12-, and 24 months following unicompartmental knee arthroplasty stratified by HADS. (b) EQ5D-
VAS preoperatively and 6-, 12-, and 24 months following unicompartmental knee arthroplasty stratified by HADS. (c) FJS preoperatively and 6-,
12-, and 24 months following unicompartmental knee arthroplasty stratified by HADS. EQ5D-VAS, 5-level EQ5D Visual Analogue Scale; FJS,

Forgotten Joint Score; HADS, Hospital Anxiety and Depression Scale; KOOS, Knee Injury and Osteoarthritis Outcome Score.

in subjective function, quality of life, joint awareness and
pain across all follow-up assessments. Additionally,
patients with anxiety and depression had an extended
duration of hospitalization compared to patients without
these psychological factors. Nonetheless, despite ex-
periencing inferior subjective outcomes both prior to and
following UKA, patients with pre-existing psychological
factors demonstrated comparable improvements in
subjective outcomes compared with patients without
these psychological factors. Hence, it seems that inferior
outcomes primarily stem from the suboptimal pre-
operative condition rather than an inherent inability to
benefit from UKA.

Over the past decade, considerable attention has
been directed towards understanding the influence of
psychological factors on the outcomes of TKA. To the
best of the authors’ knowledge, this study represents
the first and largest cohort study with a minimum of 2-
year follow-up assessing the relatively underexplored
impact of PC, anxiety and depression on various
patient-reported outcomes both prior to and follow-
ing UKA.

PC has gained prominence as a pivotal determinant
influencing the severity and persisting nature of chronic
pain, potentially serving as an independent prognostic
factor for unfavorable surgical outcomes [11, 19, 25].
This study identified that 11% of patients met the
criteria for PC, representing a comparatively lower
prevalence in contrast to similar studies on TKA, which
ranged from 15% to 27.5% [3, 31]. The present study
demonstrated that patients with a high degree of
preoperative PC tendencies had inferior outcomes in
subjective function, quality of life and pain levels prior
to undergoing UKA. These findings are in accordance
with the existing literature on TKA, which indicate that
patients with preoperative PC tend to experience worse
function and pain preceding their TKA [3, 31]. In a study
pertaining to TKA, Van der List et al. [31] reported a
mean preoperative NRS-pain level of 72.2+154,
which was similar to the mean preoperative pain level
of 71.8 + 15.5 observed among UKA patients with PC in
the present study. While PC was associated with

inferior outcomes in subjective function, quality of life
and joint awareness 24 months following UKA, pain
levels were comparable to those of non-PC patients
throughout all follow-up assessments. This contradicts
studies suggesting a long-term effect of PC on elevated
postoperative pain [3, 8, 31].

The present findings show that depression
appeared to have the most substantial impact on
inferior outcomes following UKA. There is only one
other study investigating the influence of mental health
on outcomes following UKA, associating preoperative
psychological distress with relatively higher pain levels,
reduced fulfillment of expectations and suboptimal
functional outcomes both prior to and at 2- and 10
years postoperatively [9]. The present study signifi-
cantly contributes to the existing gap in the literature by
specifically focusing on anxiety and depression, dem-
onstrating their association with inferior subjective
functionality, reduced quality of life, more joint aware-
ness and higher pain levels both prior to and following
UKA. Moreover, fewer patients with depression experi-
enced a meaningful clinical improvement in pain from
baseline to 24 months. These findings align with
previous studies emphasizing the adverse prognostic
characteristics of anxiety and depression on TKA,
consistently associating these factors with suboptimal
outcomes in subjective function, pain perception and
postoperative patient satisfaction [7, 12, 35]. Moreover,
anxiety and depression have been associated with
inferior functional status at baseline in patients under-
going total hip arthroplasty [14]. Several studies have
also suggested that depression serves as a risk factor
for higher hospitalization costs and postoperative
complications following TKA [10, 18, 23, 30]. This
aligns with the findings of the present study, demon-
strating that patients with anxiety and depression
experienced hospitalizations lasting over twice as long
as those without these psychological conditions.
Additionally, a recent systematic review demonstrated
that preoperative depression increased the risk of
persistent pain, dissatisfaction and complications in
patients undergoing total joint arthroplasty [29].
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Nevertheless, despite the unfavorable outcomes asso-
ciated with anxiety and depression, UKA resulted in an
overall improvement in knee joint function, reduced
joint pain and increased quality of life. Prior studies
have indicated that the advantages and reduced pain
associated with arthroplasty have the potential to
alleviate symptoms and reduce the incidence of mental
health problems postoperatively [6, 21]. Thus, even
within the context of influential psychological risk
factors such as anxiety and depression, UKA presents
as a promising surgical intervention for addressing
isolated compartment knee OA.

Recognizing pain as a primary determinant of
dissatisfaction and failure following UKA, it is important
to acknowledge the negative prognostic characteristics
attributed to PC, anxiety and depression on subjective
outcomes following UKA [32]. While several studies
highlight that PC, anxiety and depression are modifi-
able factors, the efficacy of treatments such as
cognitive-behavioral therapy and antidepressants in
improving outcomes of arthroplasty procedures
remains controversial [4, 28, 33]. Nonetheless, recog-
nizing pre-surgical psychological risk factors and
raising awareness may allow surgeons to refine
preoperative risk assessments and more accurately
tailor expectations, thereby potentially enhancing out-
comes following UKA.

The present study has several limitations. First,
patients were lost to follow-up at 6- and 12 months (7%
and 5%, respectively). Nevertheless, the remaining
cohort with available data at 6- and 12 months was still
considerable in size, making it the largest study cohort
examining the influence of psychological risk factors
among patients undergoing UKA. Second, the preva-
lence of patients meeting the criteria for PC (11.3%),
anxiety (14.0%) and depression (13.3%) were low. Yet,
these percentages align reasonably with reported
findings in similar studies examining the influence of
these psychological factors on outcomes following TKA
[6, 31]. Third, this was a single-centre study which
potentially influences the generalizability of the result.
Last, this study lacks multivariate analyses.

CONCLUSION

Preoperative PC, anxiety and depression are associ-
ated with inferior subjective outcomes both prior to and
following UKA. Among these factors, depression
seemed to exert the most substantial adverse impact
on outcomes following UKA. Patients with anxiety and
depression had an extended duration of hospitalization
lasting over twice as long as patients without these
psychological factors. Nonetheless, despite experien-
cing inferior subjective outcomes both prior to and
following UKA, patients with pre-existing psychological
factors demonstrated comparable improvements in

1"
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subjective outcomes. Hence, it seems that inferior
outcomes primarily stem from the suboptimal pre-
operative condition rather than an inherent inability to
benefit from UKA.
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