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Background and purpose — In patients with knee osteo-
arthritis (OA), psychological factors (anxiety, depression, and
pain-related catastrophizing) are associated with more pain
and worse physical function. Low knee awareness and high
knee-related quality of life (QoL) are key indicators of a well-
functioning knee. The objective of our study was to evaluate
associations between psychological factors and knee aware-
ness and knee-related QoL in patients with knee OA.

Methods — In this Norwegian cross-sectional study of
653 patients with knee OA, 4 psychological factors were
assessed: anxiety, depression, pain-related catastrophiz-
ing, and fear avoidance of physical activity. Associations
between these factors and knee awareness and knee-related
QoL were examined in unadjusted and adjusted regression
models, controlling for age, sex, BMI, pain, and whether
patients accepted or declined inclusion in a randomized con-
trolled trial (ClinicalTrials.gov: NCT03771430). Regression
coefficients with values below zero indicate negative asso-
ciations between the independent and dependent factors and
values above zero indicate positive associations.

Results — Worse scores on all 4 psychological measures
were associated with higher knee awareness and poorer knee-
related QoL in unadjusted analyses. Standardized estimates
(Bs) ranged from —0.38 (95% confidence intervals [CI] -0.45
to —0.31) to —0.16 (CI -0.23 to —0.08). In adjusted analyses,
pain catastrophizing (§ —-0.07, CI -0.14 to —0.01) and fear-
avoidance ( -0.11, CI -0.18 to —0.05) remained associated
with higher knee awareness, whereas poorer knee-related
QoL remained associated with more anxiety (§ —-0.10, CI

—0.16 to —0.03) and depression ( -0.14, CI -0.20 to —0.08),
as well as more pain catastrophizing (§ —-0.19, CI -0.26 to
—0.12) and fear-avoidance ( -0.19, CI -0.25 to —-0.13).
Conclusion — Higher fear avoidance of physical activity
and more pain catastrophizing had the strongest associations
with higher knee awareness and poorer knee-related QoL.

Pain is among the most frequently reported symptoms in
patients with osteoarthritis (OA) [1].

Psychological factors like anxiety, depression [2], and pain-
related catastrophizing have been associated with more pain
and lower physical function [3]. Poor outcomes in OA patients
could partially be explained by similar processes to those
observed in a subset of patients with acute low back pain who
develop chronic pain due to pain-related fear of movement [4].

Pain reduction is an important goal in the treatment of OA,
but 2 other key indicators of a well-functioning knee with
OA are low knee awareness, where patients can almost forget
about their arthritic joint in everyday life [5], and high knee-
related quality of life (QoL) [6]. Knee awareness in OA is a
relatively new concept and is not only considered a measure
of presurgical knee function, but low knee awareness has also
become the ultimate goal of achieving a natural-feeling knee
following total knee arthroplasty (TKA) [7].

Research on relevant psychological factors and their asso-
ciations with knee awareness and knee-related QoL in OA
patients is scarce, despite prior evidence of these factors’
importance [3].
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Such knowledge is critically needed for individually tai-
lored treatment interventions, where the focus must be on
treating the patients holistically, taking into account mental
and social factors rather than only the physical symptoms of
the disease. For example, it is possible that some knee OA
patients may benefit from additional patient education or psy-
chological treatment to mitigate psychological factors, such
as fear avoidance and pain catastrophizing. If these factors are
associated with knee awareness and knee-related QoL, psy-
chological treatment may also contribute to better results after
surgery.

To address these gaps in knowledge, this cross-sectional
study’s objective was to evaluate the concurrent relationships
between psychological factors (pain-related catastrophizing,
fear of movement, anxiety and depression) and both knee
awareness and knee-related QoL in patients with knee OA.
The hypotheses were that a heavier burden of these psycho-
logical factors was associated with both more knee awareness
and poorer knee-related QoL.

Methods

This study is a sub-study of the MultiKnee trial (i.e., “Mul-
tidisciplinary Intervention in Total Knee Arthroplasty trial”),
a 3-armed multi-center randomized controlled trial (RCT)
[8]. Included knee OA patients were assigned to the Multi-
Knee program (OA education, exercise therapy, and cogni-
tive behavioral therapy) either with or without supplementary
TKA, or to the control group, who received the usual TKA
treatment without the Multiknee program. Patients assigned
to the MultiKnee program without supplementary TKA were
asked to postpone the surgery for at least 1 year following
treatment [8]. This cross-sectional study is reported according
to the STROBE guidelines for observational studies [9].

This study includes preoperative data for 653 patients with
knee OA eligible for TKA. The total sample included both
patients who participated in the RCT (n = 280) and patients
who declined the RCT but agreed to participate in an obser-
vational study with similar measures (n = 373); the study the
patients participated in is referred to as their “inclusion status.”

Patients were recruited from the 3 largest knee centers in
Norway: Lovisenberg Diaconal Hospital (LDS), Coastal
Hospital in Hagevik (CiH), and Martina Hansen’s Hospital
(MHH). Recruitment started in September 2020 and finished
in October 2023.

Patient selection

All patients in this study were considered by an orthopedic
surgeon to have an indication for TKA, and all were evalu-
ated and approved for surgery. The inclusion criteria were
age 18-79 years, a body mass index (BMI) less than 40, a
Kellgren—-Lawrence (KL) OA radiologic grade [10] of 3 or 4,
American Society of Anesthesiologists Physical Status clas-

sification (ASA) grade of 1-3, and the ability to read and
communicate in Norwegian. Exclusion criteria were previous
unicompartmental or patellofemoral arthroplasty in the index
knee, large axis deviations requiring use of a hinged prosthe-
sis, diagnosis of dementia, or diagnosis of a chronic inflamma-
tory joint disease (e.g., theumatoid arthritis and Bechterew’s
disease).

Data collection

Patient-reported data were collected and stored electronically
using the Service for Sensitive Data at University of Oslo [11].
The questionnaires included demographic and clinical charac-
teristics (e.g., age, sex, and BMI) and reliable and validated
patient-reported outcome measures (PROMs).

PROMs: KOOS and FJS

Knee-related pain and QoL were assessed using the Pain and
QoL subscales of the Knee Injury and Osteoarthritis Outcome
Score (KOOS) [12]. KOOS is a 42-item survey to assess
people’s perceived difficulties with activity due to problems
with their knees during the past week [12]. Each of the 42
items carries equal weighting (0—4), with higher scores indi-
cating worse outcomes. KOOS has 5 subscales: pain, other
symptoms, activities of daily living (ADL), function in sport
and recreation, and knee-related QoL. For each subscale, the
scores are reversed and transformed to a 0-100 scale, with
0 indicating extreme knee problems and 100 indicating no
problems [12]. The Pain subscale has 9 items assessing pain
intensity in various daily activities, and the QoL subscale has
4 items assessing the frequency of knee problems, whether
patients can rely on their knee, whether they have changed
their lifestyle, and how much trouble they have with their knee
[12]. The QoL subscale has been shown to perform particu-
larly well in capturing aggregate knee-specific outcomes in
knee OA patients [13].

Knee awareness was assessed with the Forgotten Joint Score
(FJS) [5]. The FJS measures patients’ knee awareness, or the
ability to forget about a joint in one’s everyday life [5]. Patients
rate their agreement with 12 statements on a scale that ranges
from O (never) to 4 (mostly). The raw score is transformed
to a 0—100 score and then reversed to obtain the final score.
Higher scores are better, as they indicate less knee awareness.
FJS was originally designed as a tool for measuring postop-
erative outcomes following TKA [5]. It is shown to have good
construct validity and test-retest reliability, low ceiling and
floor effects, and is a valuable tool in discriminating between
patients with good outcomes vs excellent outcomes [14].

PROMS: Psychological factors

4 psychological factors were assessed: pain-related catastro-
phizing with the Pain Catastrophizing Scale (PCS) [15], fear
avoidance of physical activity with the Fear-Avoidance Belief
Questionnaire (FABQ) physical activity subscale [16], and
symptoms of anxiety and depression with the 2 subscales of
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the Hospital Anxiety and Depression Scale (HADS) [17]. The
PCS consists of 13 items that assess 3 dimensions of cata-
strophizing (i.e., rumination, magnification, helplessness) and
can also be summed to a total score ranging from 0-52, with
higher scores indicating more catastrophizing [15]. The FABQ
consists of 2 subscales, fear-avoidance beliefs for work and
physical activity [16], but only 1, the physical activity sub-
scale, consisting of 4 items, was used in this study. Scores
range from 0-24, and higher scores indicate more avoidance.
The HADS consists of 14 items, 7 on the anxiety subscale
and 7 on the depression subscale. Subscale scores range from
0-21, with higher scores indicating more anxiety or depres-
sion. Scores < 8 suggest no anxiety or depression, and scores >
8 suggest mild to severe anxiety or depression [17]. The Nor-
wegian version has excellent psychometric properties [18].

Statistics

The statistical methods have been prepared in line with the
recommendations of Acta Orthopaedica [19]. The data was
analyzed using IBM SPSS statistical software version 29.0
(IBM Corp, Armonk, NY, USA). Descriptive data is presented
as means and standard deviations (SD) for continuous vari-
ables or as counts and percentages for categorical variables.
Simple and multiple linear regression models were used to
assess both unadjusted and adjusted associations between the
4 psychological factors (including the 3 subdimensions of the
PCS) (independent variables) and both the knee awareness
and knee-related QoL measures (dependent variables). The
multiple regression models adjusted for the following possi-
ble confounders: age, sex, BMI, knee pain (measured with the
KOOS Pain subscale), and RCT inclusion status (whether the
patients were included in the MultiKnee trial or had declined).
The 3 demographic factors and knee pain were included due to
their presumed impact on the outcome measures. RCT inclu-
sion status was included because we assumed that there could
be a difference in psychological factors between patients who
take the chance of being included in a study with a 1 in 3 risk
of having to wait a year for a planned TKA, and a 2 in 3 risk
of being assigned to cognitive behavioral therapy.

The regression coefficients were presented as unstandard-
ized (B) and standardized (3) estimates, both with 95% con-
fidence intervals (CI), and the significance level was set to P
= 0.05. Coefficients with values below zero indicate negative
associations between the independent and dependent factors,
values of zero indicates no associations, and values above zero
indicate positive associations. The unstandardized estimates
(B) indicate how much the dependent variable changes when
the independent variable changes by 1 point. The standardized
estimates () indicate the relative strength of the associations
between the different independent variables and the depen-
dent variables and can therefore be considered effect sizes. A
total of 14 unadjusted and 14 adjusted regression models were
evaluated, but due to the exploratory nature of this study no
adjustments for multiple testing were performed [20].

Ethics, data sharing plan, funding, use of Al, and
disclosures

All patients provided their electronic consent for inclusion.
The MultiKnee trial (including both the RCT and the obser-
vational study) was performed according to the Declaration of
Helsinki, approved by the Ethics Committee of South-Eastern
Norway Regional Health Authority (2017/968), and registered
in ClinicalTrials.gov (NCT03771430). Al tools were not used.

TG had a PhD grant from the Western Norway Regional
Health Authority (#912219). AL and AA are funded by the
Research Council of Norway (#287816). MFL is funded
by the South-Eastern Norway Regional Health Authority
(#2022007). The MultiKnee trial is supported by the Research
Council of Norway (#287816).

Each author certifies that he or she has no commercial asso-
ciations (e.g., consultancies, stock ownership, equity interest,
patent/licensing arrangements, etc.) that might pose a conflict
of interest in connection with the submitted article. Complete
disclosure of interest forms according to ICMIJE are available
on the article page, doi: 10.2340/17453674.2025.45070

Results

Of 2,842 patients assessed for eligibility, 1,713 were invited
to participate in the MultiKnee trial. 280 accepted to partici-
pate and 373 declined but accepted to participate in the obser-
vational study (Figure 1). Hence, 653 patients were included
in this study. The patients did not differ by hospital on age,
sex, or BMI. The demographic characteristics and scores on
measures of knee-related pain, psychological factors, knee-
awareness, and knee-related QoL for the total sample showed
that 40% of the patients were men, mean age was 67.1 years
(SD 7.7), and mean BMI was 28.6 (SD 4.4). Mean HADS
Anxiety and Depression were 3.6 (SD 3.2) and 3.2 (SD 2.7)
points, respectively, mean PCS Total score was 14.3 points
(SD 10.6), and mean FABQ Physical activity subscale score
was 12.6 points (SD 6.3). Mean KOOS QoL score was 28.1
points (SD 13.8) and mean FJS was 16.2 points (SD 13.6)
(Table 1).

In unadjusted analyses, worse scores for each of the 4 psy-
chological factors (anxiety, depression, pain-related catastro-
phizing, and fear avoidance of physical activity) were associ-
ated with higher knee awareness and poorer knee-related QoL.
Standardized estimates (Bs) ranged from —0.38 (CI -0.45 to
—0.31) to -0.16 (CI -0.23 to —0.08) (Table 2).

When controlling for age, sex, BMI, knee pain, and RCT
inclusion status in the adjusted analyses, only more pain cata-
strophizing (f -0.07, CI -0.14 to -0.01) and more fear-avoid-
ance (f —0.11, CI -0.18 to —0.05) remained associated with
more knee awareness (see Table 2). In contrast, more anxiety
(f -0.10, CI -0.16 to —0.03) and more depression (3 -0.14, CI
—0.20 to —0.08), as well as more pain catastrophizing (3 -0.19,
CI -0.26 to —0.12) and more fear-avoidance (§ -0.19, CI -0.25
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Assessed for eligibility (n = 2,842):
- Lovisenberg Diaconal Hospital, 1,166
— Coastal Hospital in Hagevik, 600

Table 1. Demographic characteristics, psychological fac-
tors, knee-related QoL, and knee-awareness scores in
osteoarthritis patients with indication for knee replace-

- Martina Hansens Hospital, 1,076 ment (N = 653). Values are mean (standard deviation)
unless otherwise specified
Did not meet inclusion criteria or met exclusion criteria (n = 632):
- age >80 years, 258
- chronic inflammatory joint disease, 145 Variables
- limited proficiency in Norwegian, 94
- planned postoperative rehabilitation, 43 .
- planning a hinged prosthesis, 30 HOSpIt?I, n (%) . .
[ - body mass index > 40, 21 Lovisenberg Diaconal Hospital 242 (37)
- revision, previously performed unicondylar or patellofemoral Coastal Hospital in Hagevik 197 (30)
prosthesis, 17 Martina Hansens Hospital 214 (33)
- dementia/cognitive impairment/not competent to consent/other Age 67.1 (7.7)
disease that would prevent full participation in the intervention, 14 Male sex, n (%) 260 (40)
- osteoarthritis Kellgren Lawrence grade 1-2, 9 T
- American Society of Anesthesologists health classification =4, 1 Body mass index 28.6 (4.4)
HADS subscale scores
Other reasons for exclusion (n = 497): Anxiety . 36(3.2)
- place of residence too far from the hospital, which would make Depression . i 3.2(2.7)
the numerous follow-ups burdensome for the patient, 264 HADS .SUbscaleSa dichotomized, n (%)
- not suitable according to the orthopedist for other reasons (e.g., AnXIety
the doctor assumed that participation would be too burdensome < 8 (no anxiety) 580 (88)
—— for the patient or that the patient would not be compliant), 147 =8 (mild to severe anxiety) 77 (12)
-no cont_act established, 37 Depression
- f:onsultm:q surgeons forgot to screen, 30 < 8 (no depression) 599 (91)
- included in another study, 15 . .
— incomplete baseline data, 3 = 8 (mild to severe depression) 58 (8.8)
- randomized twice, 1 PCS total and subscale scores
Total 143 (10.6)
Eligible and invited to participate Rumination 8 (3.8)
n=1,713 Magnification 4 (2.3)
Helplessness 1(5.3)
Declined to participate in both the trial and the observational study FABQ physical activity subscale 12 6 (6.3)
n =1,060 KOOS subscale scores
Symptoms 48.8 (18.0)
| 1 Pain 45.2 (16.7)
Included in the MultiKnee trial Declined to participate in the MultiKnee trial but Activities of daily living 55.5 (18.3)
with complete baseline data agreed to participate in the observational study Sport & recreation 16.4 (15.4)
n =280 n =373 Quality of life 28.1 (13.8)
! 1 Forgotten Joint Score 16.2 (13.6)

Included in the cross-sectional study
n =653

Figure 1. Flowchart of included participants with knee osteoarthritis evaluated to

have indication for knee replacement.

to —0.13), remained associated with poorer knee-related QoL
in the adjusted analyses (Table 2, Figure 2).

In unadjusted analyses of the PCS subscales, more rumi-
nation, magnification, and helplessness were associated with
more knee awareness and worse knee-related QoL, ranging
from B -0.17 (CI -0.23 to -0.10) to § -0.38 (CI -0.45 to
—0.31). In the adjusted analyses controlling for age, sex, BMI,
knee pain, and inclusion status, statistically significant asso-
ciations remained between PCS helplessness and knee aware-
ness (f —0.09, CI -0.15 to -0.02), and between all 3 PCS sub-
scales and knee-related QoL ranging from 3 —0.14 (CI -0.20
to —0.08) to § —0.20 (CI -0.28 to —0.13) (see Table 2).

Discussion

The objective of our study was to evaluate associations
between psychological factors and knee awareness and knee-
related QoL in patients with knee OA. Our study is the first

HADS: Hospital Anxiety and Depression Scale (range
0-21, higher = more anxiety/depression), PCS: Pain
Catastrophizing Scale (total: range 0-52, higher score =
more catastrophizing; subscale ranges: rumination: 0—16,
magnification: 0—12. helplessness: 0-24), FABQ: Fear-
Avoidance Belief Questionnaire (range 0-24, higher =
more avoidance), KOOS: Knee injury and Osteoarthritis
Outcome Score (range 0-100, higher = better), Forgotten
Joint Score (range 0—100, higher = better).

to show that psychological factors, including higher levels of
anxiety, depression, pain catastrophizing, and fear-avoidance
are associated with worse knee-related QoL in patients with
knee OA eligible for knee replacement. Additionally, pain cata-
strophizing and fear-avoidance are associated with more knee
awareness. These associations were evident even when control-
ling for age, sex, BMI, KOOS-Pain, and inclusion status. We
showed a higher fear avoidance of physical activity, and more
pain catastrophizing had the strongest associations with both
higher knee awareness and poorer knee-related QoL. Although
the estimates are small-to-medium overall, all of them have the
same direction: worse scores for all psychological factors (fear
avoidance, pain catastrophizing, anxiety and depression) are
associated with greater knee awareness and poorer quality of
life, showing a consistency across findings.
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Table 2. Unadjusted and adjusted regression analyses of psychological variables’ associations with FJS and KOOS-QoL

Unadjusted (simple) linear regression models

Adjusted (multiple) linear regression models

Independent variables B (Cl) B (Cl) B (Cl) B (Cl)

Models with FJS as dependent variable
HADS Anxiety —0.68 (-1.01t0 -0.35) —0.16 (—0.23 to —0.08) —0.25 (-0.52t0 0.01)  —0.06 (-0.12 to —0.00)
HADS Depression —0.79 (-1.17 to -0.41) —0.16 (—0.23 to —0.09) —0.27 (-0.58t0 0.03)  —0.06 (—0.11 to 0.00)
FABQ Physical Activity Scale —0.47 (-0.63to —0.31) —0.22 (-0.30 to —0.13) —0.23 (-0.37 to -0.10) —0.11 (-0.18 to —0.05)
PCS Total score —0.36 (—0.45t0 —0.26) —0.28 (—0.35 to —0.20) —0.09 (-0.18 to —0.01) —0.07 (-0.14 to —0.01)
PCS Rumination subscore ~ —0.92 (-1.19t0 -0.70) —0.26 (—-0.34 to —0.19) —0.22 (-0.44t0 0.01)  —0.06 (-0.12 to 0.00)
PCS Magnification subscore —1.00 (—1.451t0-0.55) —0.17 (-0.23 to —0.10) -0.17 (-0.54 t0 0.21)  —0.03 (-0.09 to 0.03)
PCS Helplessness subscore —-0.75 (-0.94 to —-0.56)  —0.30 (-0.36 to —0.23) —0.22 (-0.06 to —0.39) —0.09 (-0.15 to —0.02)

Models with KOOS-QoL as dependent variable
HADS Anxiety —0.85 (-1.18 to —0.51 —0.19 (-0.27 to —0.11) —0.42 (-0.70 to —0.15) —0.10 (-0.16 to —0.03
HADS Depression —1.23 (-1.60t0 —0.85) —0.24 (-0.31t0 —-0.17) —0.73 (-1.04 to —0.42) —0.14 (-0.20 to —0.08

FABQ Physical Activity Scale —0.65 (—0.81 to —0.49

PCS Total score

PCS Rumination subscore

-0.48

-0.42 (-0.56 to —0.28)

—0.54 (~0.77 to —0.31)

—-1.60 (-2.05t0 -1.16
—1.00 (-1.18 to —0.82

PCS Magnification subscore

)

)

)

0.58 to —0.39)

)

)

PCS Helplessness subscore )

=
-
—1.19 (-1.45 t0 —0.92
=
-

—0.84 (—1.22 to —0.46)

(
-
-0.25 (~0.33 t0 —0.16)
(
=
-0.52 (-0.70 to —0.35)

( )

(- )

19 ( )
-0.19 (- 026to—012)
( )

( )

( )

All multiple linear regression models adjusted for age, sex, BMI, KOOS—Pain, and inclusion status (whether the patient was included in
the MultikKnee trial or declined and participated in the observational study instead).

Abbreviations: See Table 1 and Cl: 95% confidence interval.

Dependent variable FJS
HADS anxiety —
HADS depression .
FABQ physical activity scale —_—
PCS total score —_—

Dependent variable KOOS-QoL
HADS anxiety —_—
HADS depression —_—

FABQ physical activity scale —_—
PCS total score —_—

-0.30 -0.25 -0.20 -0.15 -0.10 -0.05 0.00 0.05
Standardized regression coefficient

Figure 2. Forest plots of the standardized regression coefficients (dia-
monds) with 95% confidence intervals (whiskers). Values below zero
indicates that higher levels of the dependent variables are associated
with inferior levels of the dependent variables. Abbreviations: FJS: For-
gotten Joint Score, KOOS-QoL: Quality of Life subscore of the Knee
Injury and Osteoarthritis Outcome Score, HADS: Hospital Anxiety and
Depression Scale, FABQ: Fear-Avoidance Belief Questionnaire, PCS:
Pain Catastrophizing Scale.

More pain-related fear-avoidance had the strongest associa-
tion with both higher knee awareness and poorer knee-related
QoL in adjusted analyses. The fear-avoidance model of pain
[21] implies that catastrophic thoughts and beliefs about pain
lead to avoidance behavior—a protective response to prevent
further injury. These activity adaptations might be appropri-
ate to prevent further tissue damage after acute injuries, but, in
chronic conditions such as OA, avoidance behaviors driven by
maladaptive pain-related beliefs can become counter-produc-
tive, potentially resulting in increased pain and knee awareness
and reduced knee-related QoL. Patients might enter adownward
cycle of increased pain, increased fear of movement, decreased
physical activity, and long-term disability [22]. Previous stud-

ies have identified pain-related catastrophizing as a prognostic
factor for chronic pain and poorer functioning following TKA
[23-25]. The present study, however, is to our knowledge the
first to identify an association between fear-avoidance and knee
awareness in OA patients eligible for TKA.

This study also reveals associations between more pain
catastrophizing and both more knee awareness and poorer
knee-related QoL in OA patients. Further, we found asso-
ciations between worse anxiety and depression, and poorer
knee-related QoL. In a study of patients undergoing TKA or
total hip arthroplasties, patients with higher levels of anxiety,
depression, or pain catastrophizing had worse preoperative
pain [2]. Another study concluded that depression and pain
catastrophizing have negative long-term influences on the
process of pain development and pain endpoints following
surgery and other interventions in patients with OA and other
rheumatic diseases [26]. In a systematic review and meta-
analysis, Olsen et al. concluded that more pain and more pain
catastrophizing preoperatively were correlated with more pain
1 year after TKA [3, 25].

However, in our study of preoperative data, the associa-
tions between the psychological factors and the knee aware-
ness and knee-related QoL remained significant in multivari-
able analyses, controlling for pain levels. This result indicates
that the associations between worse psychological factors and
poorer knee awareness and QoL are not dependent on pain
level alone, but rather are independent risk factors for worse
outcomes.

Strengths

This cross-sectional study of patients with knee OA has a large
sample size, and due to the electronic data collection system
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there is no missing data. The generic PROMs used in this study
are reliable and validated, and the disease-specific PROMs
used are reliable and validated for patients with knee OA.

The multicenter design with 3 hospitals across 2 health
regions in Norway is a major strength that increased the repre-
sentativeness of the sample.

Limitations

As only 38% (653 out of 1,713) of those eligible were
included, we cannot rule out the possibility of selection bias.
However, compared with the Norwegian Arthroplasty registry
[27], patients in our study were slightly younger (mean age
67.1 vs 68.8 years) but had a similar sex distribution (60.2%
women vs 60.5% men) and BMI (28.6 vs 29.1). These small
differences might be explained by the inclusion criteria for
this study (age under 80 years, BMI less than 40, OA grade of
3 or 4, and ASA grade 1-3). Further, 12% of the participants
had HADS scores indicating mild to severe anxiety. A recent
study indicated that 1 in 6 patients experiences meaningful
anxiety before undergoing TKA [28]. This might indicate that
patients in this study do not differ significantly from other
patient populations when it comes to demographic and psy-
chological factors.

In the final regression analyses, we controlled for age, sex,
BMI, and KOOS-Pain. The rationale behind this conserva-
tive approach was to account for the potentially confounding
impacts of sex, age, BMI, and degree of pain on both knee
awareness and quality of life. However, for pain catastroph-
izing, pain could be considered either a confounder—if pain is
a driver of both pain catastrophizing and knee outcomes—or
a mediator—if pain catastrophizing leads to increased pain,
which in turn leads to increased knee awareness.

Moreover, this study sample was composed of patients who
had consented to participate in an RCT (n = 280) and patients
who declined to participate in the RCT but agreed to partici-
pate in an observational study instead (n = 373). We therefore
controlled for inclusion status to account for the possibility
that choosing or declining to participate in the RCT might be
associated with knee awareness or knee-related QoL. By con-
trolling for inclusion status, we also accounted for the likely
differences in psychological and pain factors between patients
who take the 1 in 3 risk of having to wait a year for a planned
TKA and the 1 in 3 risk of being assigned to cognitive behav-
ioral therapy.

According to the usual definitions of effect sizes (small
effect size: 0.10-0.29, medium effect size: 0.30-0.49, large
effect size: > 0.50), 4 of the psychological factors in the unad-
justed analyses with KOOS-QoL as the dependent variable
were in the moderate range: FABQ (0.30), PCS total (0.37),
PCS rumination (0.33), and PCS helplessness (0.38). All other
factors had small effect sizes. In the adjusted analyses of knee-
related QoL, all factors remained statistically significant but
had small effect sizes after controlling for important variables
such as pain and BMI, which are well known to have large

impacts on quality of life. Although the adjusted effect sizes
were attenuated, possibly due to our conservative approach of
controlling for both pain and inclusion status, these findings
indicate that the relationships between these psychological
factors and knee-related QoL are robust and stable.

The findings were less pronounced in the models with FJS
as the dependent variable, where in the unadjusted models
only 1 psychological factor (PCS helplessness) had a mod-
erate effect size (0.30) and all other effect sizes were small
(ranging from 0.16 to 0.28). In the adjusted models control-
ling for other factors, only 3 of the psychological variables
remained significant, and their effect sizes were very small
to small (range 0.07 to 0.11). A possible reason for smaller
effect sizes in the models with FJS as the dependent vari-
able is that the FJS was originally designed as a postoperative
measuring tool, and in this group of patients with knee OA
who had not yet undergone TKA there might be a consider-
able floor effect. However, the FIS was previously used in a
study of patients with posttraumatic knee OA not yet treated
surgically, and it demonstrated good psychometric properties
and a significant correlation with radiological assessments of
OA severity [29].

A final study limitation is that although the FJS is a validated
measure in patients with OA, the Norwegian version used in
this study has not yet been validated. Despite increasing use
of the Norwegian FJS in clinical practice, it is possible that it
does not have the same psychometric properties as validated
versions of the FJS.

Conclusions

Our study of patients with knee OA eligible for TKA showed
that worse levels of selected psychological factors had asso-
ciations with both higher knee awareness and poorer knee-
related QoL. Higher fear avoidance of physical activity and
more pain catastrophizing had the strongest associations with
knee awareness and QoL.

In perspective, experienced clinicians often believe that
they can intuitively sense that an individual patient is likely
to have an inferior outcome, even if the specific reason cannot
be identified. It is not unlikely that some of what the obser-
vant clinician senses is related to the patient’s psychological
characteristics. In spite of this, in our experience, psychologi-
cal factors are not routinely considered in orthopedic clinical
practice. Cognitive therapy might be an alternative or comple-
mentary intervention, as shown in a recent systematic review
and meta-analysis [30]. Further studies are needed to explore
causality, possible interventions, and cutoffs for and timing of
intervention implementation.
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