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Abstract

Background: To evaluate whether knee osteoarthritis (OA) manifestations predict depression and anxiety using
cross-sectional and longitudinal prediction models.

Methods: A population-based cohort (n = 122) with knee pain, aged 40-79, was evaluated at baseline, 3 and 7
years. Baseline predictors were: age decade; sex; BMI 2 25; physical exam knee effusion; crepitus; malalignment;
quadriceps atrophy; flexion; flexion contracture; Kellgren-Lawrence (KL) x-ray grade (0/1/2/3+); WOMAC pain 225;
WOMAC stiffness 225; self-reported knee swelling; and knee OA diagnosis (no/probable/definite). Depression and
anxiety, cutoffs 5+ and 7+ respectively, were measured via the Hospital Anxiety and Depression Scale. We fit logistic
models at each cycle using multivariable models selected via lowest Akaike’s information criterion.

Results: Baseline depression model: sex (female OR=0.27; 0.10, 0.76) and KL grade (KL 1 OR=4.21; 1.31, 13.48).
Three-year depression model: KL grade (KL 1 OR=18.92; 1.73, 206.25). Seven-year depression model: WOMAC
stiffness 225 (OR =3.49; 1.02, 11.94) and flexion contracture 21 degree (OR =0.23; 0.07, 0.81). Baseline anxiety
model: knee swelling (OR=4.11; 1.51, 11.13) and age (50-59 vs. 40-49 OR=0.31 [0.11, 0.85]; 60-69 OR = 0.07 [0.01,
042]). Three-year anxiety model: WOMAC stiffness 225 (OR=5.80; 1.23, 27.29) and KL grade (KL 1 OR=6.25; 1.04,
37.65). Seven-year anxiety model: sex (female OR=2.71; 0.87, 846).

Conclusion: Specific knee OA-related manifestations predict depression and anxiety cross-sectionally, 3 years in the
future, and for depression, 7 years in the future. This information may prove useful to clinicians in helping to
identify patients most at risk of present or future depression and anxiety, thus facilitating preemptive discussions
that may help counter that risk.
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Background

Osteoarthritis (OA) is a highly prevalent, disabling and
costly condition. In the province of British Columbia,
Canada, 11% of the adult (18+) population were reported
to have OA in a study evaluating administrative data [1].
In the U.S,, clinical OA (defined on the basis of symp-
toms and physical examination findings) was seen in 27
million adults in 2008 [2]. Symptomatic radiographic
knee OA affects 9.5% of elderly adults aged 63 years and
older [3]. OA is more prevalent with older age and in
obese people and thus, OA constitutes an increasing
public health burden. In Canada, the total economic
burden for OA, including direct and indirect costs, was
estimated at $27.5 billion in 2010, and the cumulative
economic burden between 2010 and 2040 is estimated
to be $1.45 trillion [4].

Depression and anxiety are common in OA [5], and it
would be valuable to identify those most at risk amongst
a clinician’s patients, as such foreknowledge would facili-
tate preemptive discussions that could counter that risk.
Unfortunately, within the body of research on depres-
sion/anxiety in OA populations (both knee OA and in
other joints), relatively few have investigated the specific
predictors of depression/anxiety in OA [6-19], and the
majority have been cross-sectional. Only four studies in-
vestigated possible predictive associations between
present-day OA and future depression or anxiety, with
predictors including number of painful joints, gait speed,
pain, disability and fatigue [12, 15, 16, 19]. In the present
study, we aim to develop models predicting both
present-day and future depression or anxiety from a
much larger set of knee OA-related factors easily access-
ible to clinicians. This study is done on a population-
based cohort with knee pain (mild to severe), and in-
cludes subjects with radiographic OA, as well as those
with pre-radiographic OA, the latter of which tends to
be undiagnosed OA in general practice. Since many indi-
vidual aspects of the OA disease process may be present
in a subject without the OA diagnosis itself—for ex-
ample stiffness, knee swelling or low-grade osteo-
phytes—this therefore represents an expansion of the
target population potentially impacted by our findings,
beyond simply those with an OA diagnosis.

Methods

Study population

The cohort was recruited between 2002 and 2005 and
has been described previously in Cibere et al. [20] In
brief, 255 subjects aged 40-79 with knee pain were re-
cruited as a population-based random sample in Van-
couver, Canada. Stratified sampling was used in order to
achieve equal representation within age decades and
gender. The pain criteria for inclusion specifically were,
“pain, aching, or discomfort in or around the knee on
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most days of the month at any time in the past” [20],
and “any pain, aching, or discomfort in or around the
knee in the past 12 months” [20]. While all subjects had
knee pain, not all had osteoarthritis. Based on radio-
graph and magnetic resonance imaging (MRI) cartilage
scores, subjects were classified into three subgroups: “no
OA” on both MRI and x-ray (both normal) (13%), “pre-
radiographic OA” on an abnormal MRI (but normal x-
ray) (49%), and “radiographic OA” on an abnormal x-ray
(38%). Subjects were excluded both at baseline and/or at
follow-up if any of the following applied, as described in
Cibere et al. [20]: inflammatory arthritis (or fibromyal-
gia), knee arthroplasty, knee injury or surgery within the
past 6 months, knee pain referred from hips or back, or
unable to undergo MRI. Of 255 subjects seen at baseline,
122 subjects successfully completed the second follow-
up. Details about reasons for dropout have been de-
scribed previously in Sayre et al. [21].

Outcomes and predictor variables

Depression and anxiety were measured via the Hospital
Anxiety and Depression Scale (HADS), and the binary
outcome variables were based on HADS scales measur-
ing 5+ for depression and 7+ for anxiety [22-24].

Predictor variables related to OA were selected a priori
by the study team for clinically relevant items from the
literature, or those thought to be clinically relevant, from
a much larger set of variables that had been collected on
these subjects. We focused on items that are easily ac-
cessible to clinical practitioners (such as those measured
during a clinical exam, collected via self-reported ques-
tionnaire, or scored on a plain radiograph), and/or easily
noticeable by (and potentially worrisome to) patients.
We identified three major sources of such potential pre-
dictors evaluated at baseline.

The first source of potential predictors was derived
from a baseline physical examination of the knee. These
variables have all previously demonstrated good reliabil-
ity according to an inter-rater intraclass correlation coef-
ficient (ICC) of at least 0.8 [25]. Data included:
alignment by visual inspection (normal/varus/valgus;
ICC = 0.94); effusion (present/absent; ICC = 0.97); flexion
(degrees; ICC = 0.85); flexion contracture (degrees; ICC =
0.95); crepitus (none/fine/coarse; ICC =0.96); quadri-
ceps atrophy (none/mild/severe; ICC =0.97). Alignment
was entered into the models as any malalignment vs.
normal alignment. Flexion was dichotomized as > =135
vs. < 135 degrees in the models for ease of interpretation
and application by clinicians, who don’t use a goniom-
eter to measure flexion; > =135 was chosen as the cut
point due to its representing “normal” flexion. Similarly,
flexion contracture was dichotomized as > =1 vs. <1 de-
gree in the models for ease of interpretation and applica-
tion by clinicians; > =1 was chosen as the cut point due



Sayre et al. BMC Musculoskeletal Disorders (2020) 21:467

to its representing the presence of a flexion contracture.
Quadriceps atrophy was entered into the models as any
atrophy vs. none (i.e., normal).

The second source was derived from a self-reported
questionnaire at baseline. Data included: knee swelling
in the past 12 months (yes/no); painful joint count using
a homunculus; and a previous physician’s diagnosis of
study knee OA (no/probable/definite). For knee-related
questions, information on the study knee was used in
the analysis. In subjects with bilateral pain, the worse
(more painful) knee was used as the study knee. Subjects
also completed the Western Ontario and McMaster Uni-
versities (WOMAC) Osteoarthritis Index VA3.1 [26].
WOMAC scales for pain and stiffness were normalized
to a 0-100 range (higher worse), and dichotomized for
ease of interpretation and application by clinicians as
25+ vs. <25 in the analysis; 25 was chosen as the cut-
point for pain based on the univariate distribution (75th
percentile), and was also wused for stiffness for
consistency as it was numerically close to that 75th
percentile.

The third source was derived from an x-ray at base-
line, obtained using a weight-bearing fixed-flexion pos-
teroanterior view with the SynaFlexer (BioClinica Inc.,
Newark, CA) positioning frame, and a skyline view in
the supine position [27]. Radiographs were read blinded
to clinical information, and read and scored by two inde-
pendent readers for Kellgren-Lawrence (KL) 0—4 grading
[28]. Previous studies using these data have demon-
strated good interrater reliability (ICC =0.79) [29]. Dif-
ferences in readings were adjudicated by consensus
readings with both readers. Baseline KL grade was col-
lapsed into 0, 1, 2 or 3+ in the analysis. KL grades 3 and
4 were collapsed due to distribution—only 6% had KL
grade 4 at baseline.

Finally, age decade, sex and body mass index (BMI)
225 (representing overweight) were included as potential
predictors.

Statistical analysis

Baseline data were summarized using frequencies or
means (+ standard deviation), stratified separately by
baseline depression and anxiety. Logistic regression was
used to model binary depression and anxiety at baseline,
as well as at first and second follow-up. In the follow-up
models for depression, those with depression at baseline
were excluded. Similarly, in the follow-up models for
anxiety, those with anxiety at baseline were excluded.
Multivariable models were selected via lowest Akaike’s
information criterion (AIC), with the additional restric-
tion of p-values < alpha=0.15. The p-value <0.15 re-
striction was not a pre-screening, but rather imposed
during selection, and was meant to prevent possible in-
stability in the model if variables less significant than
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that were included. Odds ratios (ORs) along with 95%
confidence intervals (CIs) were computed from each se-
lected model. Model fit was assessed via the Hosmer and
Lemeshow goodness of fit test, which is based on the
agreement between observed and predicted probabilities
[30]. In addition to selecting models on the basis of pre-
dictive utility via lowest AIC, the predictive utility of
each selected multivariable model was also assessed via
area under the receiver operating characteristic (ROC)
curve (AUC), which were reported along with their 95%
confidence intervals.

For consistency, the primary analysis utilized the com-
mon sample that was successfully followed to 7.5 years
in all three analyses (baseline, 3-year and 7.5-year
models). However, this could raise the question about a
possible survival bias. To assess whether this may have
played a role in any observed associations, we performed
additional sensitivity analyses in which the selected mul-
tivariable models at first follow-up and baseline were re-
fit using all available data for their respective time
points, rather than only the smaller sample followed to
7.5 years. In addition to this, we compared baseline co-
variates as well as baseline and 3-year follow-up depres-
sion and anxiety in the portion of the baseline sample
that was followed up to 7.5 years vs. the portion that was
not, via chi-square tests for categorical variables, or t-
tests for continuous variables.

To obtain population-based estimates, all analyses
were performed using age decade-gender stratum sam-
pling weights [20]. This was required as the original
sample was collected in a manner to ensure adequate
sample sizes across all in-scope age decade-gender
groups (namely 40-79 male/female), for example older
age decades were over-sampled and younger decades
under-sampled. Descriptive statistics are also reported
using the sampling weight, for population representa-
tiveness and to reflect the data used in the models.

All analyses were performed using SAS v9.4 (SAS In-
stitute, Cary, North Carolina).

Results

This cohort study included 122 subjects with data at
baseline and follow-up. The median follow-up time was
3.2 years at first follow-up (range 2.5 to 5.1), and 7.5
years at second follow-up (range 6.0 to 9.5). Sample-
weighted baseline characteristics, stratified separately by
baseline depression and anxiety, are shown in Table 1.
Non-depressed (weighted N =97.0), compared to de-
pressed subjects (weighted N =25.0), differed signifi-
cantly in proportion female (61.4% vs. 33.9%) and KL
grade. Non-depressed subjects had substantially fewer
KL grade 1 knees (14.4% vs. 40.2%), more KL grade 2
(25.7% vs. 10.0%), and similar proportions with KL
grades 0 (42.0% vs. 35.7%) and 3+ (17.9% v. 14.1%). The
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No baseline depression
(Weighted N=97.0)

Baseline depression
(Weighted N =25.0)

No baseline anxiety
(Weighted N =90.0)

Baseline anxiety
(Weighted N =32.0)

Age, mean (SD)
Age decade, n (%)

555 (9.0)

55.8 (9.9)

565 (8.8)

52.9 (9.0)

40-49 216 (22.3) 0 (36.1) 164 (18.2) 14.2 (44.5)
50-59 47.8 (49.3) 7 (26.7) 41.7 (46.3) 12.8 (39.9)
60-69 17.8 (184) 5.1 (20.2) 214 (23.7) 1.5 (4.8
70-79 9.8 (10.1) 2 (17.0) 106 (11.8) 35 (10.8)
Female, n (%) 595 (614) 5(33.9) 4838 (53.8) 195 (61.1)
Body mass index, mean (SD) 259 (4.2) 265 (3.3) 262 (4.0) 25.7 (4.1)
BMI2 25, n (%) 499 (514) 174 (69.6) 51.5(57.2) 15.8 (49.4)
Effusion, n (%) 179 (18.5) 6.0 (24.0) 16.1 (17.9) 7.8 (24.6)
Crepitus, n (%)
None 29.2 (30.2) 8.5 (34.0) 27.0 (29.9) 10.8 (33.8)
Fine 496 (51.1) 11.9 (474) 45.2 (50.2) 16.3 (50.9)
Coarse 182 (18.7) 46 (18.5) 9 (19.9) 49 (15.3)
Malalignment, n (%) 11.5(11.9) 4.6 (183) 7 (11.9) 54 (16.9)
Quadriceps atrophy, n (%) 305 (314) 75 (30.0) 252 (27.9) 12.8 (40.1)
Flexion (degrees), mean (SD) 1343 (8.6) 133.2 (6.9) 1344 (8.0) 133.2 (8.8)
Flexion contracture (deg.), mean 1.5 (3.9) 1.7 (2.8) 1.8 (3.9) 06 (2.7)
(SD)
Kellgren-Lawrence grade, n (%)
0 40.8 (42.0) 89 (357) 36.1 (40.1) 13.6 (42.6)
1 14.0 (14.4) 10.0 (40.2) 17.1 (19.0) 6.9 (21.6)
2 249 (25.7) 25 (10.0) 19.9 (22.1) 7.5 (235)
3+ 173 (179 35 (14.0) 16.9 (18.8) 39 (123)
WOMAC pain, mean (SD) 180 (164) 234 (19.9) 18.1 (16.5) 219 (19.5)
WOMAC pain (25+) 23.8 (24.6) 84 (33.7) 226 (25.1) 9.7 (30.4)
WOMAC stiffness, mean (SD) 24 (24) 2.1 (019) 23124 23 (20)
WOMAC stiffness (25+) 38.1 (39.3) 11.1 (44.5) 35.7 (39.6) 136 (42.4)
Self-reported knee swelling in last  54.8 (56.5) 16.5 (66.0) 463 (514) 25.1 (48.5)
12 months, n (%)
Painful joint count, mean (SD) 7.8 (6.8) 94 (12.3) 75 (7.0) 9.8 (11.4)
Previous physician diagnosis knee OA
No 57.1 (58.9) 16.3 (654) 56.6 (62.9) 16.8 (52.7)
Probable 304 (31.3) 6.1 (24.4) 249 (27.7) 11.6 (36.2)
Definite 9.5 (9.8) 26 (10.3) 8.5 (9.5) 36 (11.2)

WOMAC = Western Ontario and McMaster Universities (WOMAC) Osteoarthritis Index VA3.1

non-depressed vs. depressed cohorts were similar on
mean age (55.5 years vs. 55.8 years) and age decade, and
all other assessed variables (Table 1). Non-anxious
(weighted N =90.0), compared to anxious (weighted N =
32.0), differed significantly on flexion contracture (mean
1.8 degrees vs. 0.6 degrees), self-reported knee swelling
(51.4% vs. 48.5%), and age decade (the anxious cohort
tended to be younger). However, the non-anxious vs.
anxious cohorts did not differ significantly on mean age

(56.5 years vs. 52.9 years) and all other assessed variables
(Table 1).

Table 2 lists the adjusted odds ratios from the selected
prediction models for depression. The selected model
for baseline depression (AUC 0.722; 95% CI =0.624,
0.819) included sex (female OR=0.27; 0.10, 0.76) and
KL grade (KL 1 [pre-radiographic OA] OR =4.21; 1.31,
13.48). The 3.2-year depression model (AUC 0.742; 95%
CI=0.622, 0.862) included KL grade (KL 1 OR =18.92;
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Table 2 Odds ratios in selected multivariable models predicting depression

Parameter Baseline First follow-up Second follow-up
OR (95% Cl) OR (95% Cl) OR (95% Cl)
Female 0.27 (0.10, 0.76) - -

Kellgren-Lawrence grade
1vs. 0 4.21(1.31,13498)
2vs. 0 045 (0.09, 2.19)
0.64 (0.15, 2.72)
Malalignment 438 (1.08,17.77)

WOMAC stiffness (25+) -

3+vs. 0

Flexion contracture (degrees) 21 -

18.92 (1.73, 206.25) -

1.49 (0.07, 33.60) -

250 (0.11, 54.96) -

- 349 (1.02, 11.94)
- 023 (0.07,0.81)

Western Ontario and McMaster Universities (WOMAC) Osteoarthritis Index pain 0-100 scale

-=Not in selected model

1.73, 206.25). The 7.5-year depression model (AUC
0.606; 95% CI=0.487, 0.725) included WOMAC stift-
ness >25 (OR = 3.49; 1.02, 11.94) and flexion contracture
>1 degree (OR =0.23; 0.07, 0.81).

Table 3 lists the adjusted odds ratios from the selected
prediction models for anxiety. The selected model for
baseline anxiety (AUC 0.749; 95% CI = 0.653, 0.846) in-
cluded age decade and knee swelling (OR =4.11; 1.51,
11.13). 50-59 and 60—69 age groups were protective vs.
40-49: 50-59 OR=0.31 (0.11, 0.85); 60—-69 OR =0.07
(0.01, 0.42). The 3.2-year anxiety model (AUC 0.739;
95% CI=0.622, 0.856) included WOMAC stiffness >25
(OR =5.80; 1.23, 27.29) and KL grade (KL 1 OR =6.25;
1.04, 37.65). The 7.5-year anxiety model (AUC 0.587;
95% CI =0.490, 0.685) included sex (female OR =2.71;
0.87, 8.46).

In sensitivity analyses in which the selected multivari-
able models at baseline were re-fit using all available
data for that time point (N =255), the directions of the
significant associations in the baseline and first follow-
up models remained consistent across the depression

and anxiety models. Finally, in the comparison of base-
line covariates as well as baseline and 3-year follow-up
depression and anxiety in the portion of the baseline
sample that was successfully followed up to 7.5 years vs.
the portion that was not, those who were followed had
significantly more self-reported swelling (58.5% vs.
43.8%, p=0.019). There were no other significant
differences.

All selected multivariable models passed the Hosmer
and Lemeshow goodness of fit test.

Discussion
We developed prediction models for depression and
anxiety (current, 3-year and 7.5 years out) from a variety
of easily accessible potential predictors including those
sourced from physical examination, self-reported ques-
tionnaire, and radiographic evaluation, in a longitudinal
population-based cohort with knee pain.
Cross-sectionally, male sex and malalignment were
predictive of depression, as was KL grade 1 when com-
pared to grade 0. Grades 2 and 3+ were not significant.

Table 3 Odds ratios in selected multivariable models predicting anxiety

Parameter Baseline First follow-up Second follow-up
OR (95% CI) OR (95% Cl) OR (95% Cl)
Age decade
50-59 vs. 40-49 031 (0.11,0.85) - -
60-69 vs. 40-49 0.07 (0.01, 042) - -
70-79 vs. 40-49 0.32 (0.07, 141) - -
Self-reported knee swelling last 12 months 411 (1.51,11.13) - -

WOMAC stiffness (25+) _
Kellgren-Lawrence grade
1vs. 0 _
2vs. 0 -
3+vs. 0 _

Female -

5.80 (1.23, 27.29) -

6.25 (1.04, 37.65) -
0.70 (0.08, 6.16) -
1.95 (0.29, 13.18) -
- 2.71 (0.87, 8.46)

Western Ontario and McMaster Universities (WOMAC) Osteoarthritis Index pain 0-100 scale

-=Not in selected model
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One seemingly plausible explanation for this unusual
pattern is adaptation to the diagnosis by the time ad-
vanced disease sets in. At first follow-up, the same pat-
tern of association is seen vs. KL grade, with no other
predictors in the model. At second follow-up, WOMAC
stiffness >25 was predictive of depression, while pres-
ence of a flexion contracture was protective. Cross-
sectionally, predictors of anxiety included age decade
(50-59 and 60-69 age decades were protective com-
pared to 40-49), and self-reported knee swelling (harm-
ful). That self-reported knee swelling would induce
anxiety is not surprising. At first follow-up, baseline pre-
dictors of anxiety included WOMAC stiffness (positive
association), and KL x-ray grade, with essentially the
same pattern as that observed in the depression models.
At second follow-up, only female sex was predictive of
anxiety, though it was not significant.

The previous literature on this topic is somewhat
scant. Of the studies we identified that investigated OA-
related predictors of depression or anxiety [6—19], the
majority were cross-sectional, and/or explored only the
gross association between OA disease as a whole and de-
pression or anxiety. Four studies investigated possible
OA-related predictors of future depression or anxiety.
Peruccio et al. [12] reported significant positive associa-
tions between the number of painful joints preopera-
tively, and HADS depression and anxiety scales 1 year
post-operatively, in a population undergoing knee re-
placement surgery for OA. Gandhi et al. [13] also re-
ported a positive association between painful joint count
and (present) depression and anxiety in a cohort about
to undergo knee or hip replacement for OA. In our
study, painful joint count was not predictive. It is pos-
sible this is due to the cohort entry criteria, which in-
cluded “pain, aching, or discomfort in or around the
knee on most days of the month at any time in the past”
(i.e., all subjects had some history of persistent knee
pain). In another cohort of preoperative knee and hip
osteoarthritis, Wood et al. [11] modelled (present) de-
pression and anxiety versus pain severity, Oxford Score,
and KL grade, adjusting for other covariates. The only
significant predictor of anxiety they identified was Ox-
ford Score, while for depression both pain and Oxford
were predictive. Partially in line with this, we identified
WOMAC stiffness as a significant predictor of (future)
anxiety and depression.

On the other hand, in a non-preoperative study,
Hawker et al. [19] found that disability and fatigue pre-
dicted future depression in OA, while pain was not pre-
dictive. Similarly, White et al. [16] reported slow gait
speed as predictive of worsening depressive symptoms in
knee OA. Pain was also not predictive in our multivari-
able models. Touching on another of our findings,
Brandt et al. [17] found a significant relationship
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between knee pain without OA diagnosis and depres-
sion, yet they did not observe this within OA diagnosed
subjects. This is in line with our findings with KL grade
1 being predictive, while grades 2 and 3+ are not (again,
possibly due to adaptation). Finally, Shimura et al. [18]
reported an association between serum interleukin 6 (an
inflammatory cytokine) and depressive state, which may
be analogous to our finding that self-reported knee
swelling cross-sectionally predicts anxiety.

The strengths and limitations of our study deserve
comment. While population-based is a strength, it
should also be noted that the target population is not
the overall population, but those with baseline knee pain,
aged 40-79 at baseline, who were successfully followed
up over an average of 7.5years. As such, we cannot be
sure that the results of this study are applicable to a
more general population. However, considering our ob-
jective was to develop prediction models for anxiety and
depression from manifestations of OA (an inherently
painful disease), this restriction should not be too im-
pactful, and further, our inclusion of mild but persistent
knee pain without diagnosed OA actually presents an ex-
panded target population compared to some of the com-
parable literature discussed above. Another strength of
this study is a priori selected potential predictors based
on literature as well as subject matter expertise. Another
limitation of this study is loss to follow-up: only 122 of
the original 255 baseline subjects were successfully
followed through to the third cycle. To explore the effect
this might have had, we analyzed potential differences
between those followed to 7.5 years vs. not followed to
7.5 years on all the covariates included in this analysis as
well as baseline and 3-year follow-up depression and
anxiety, and found no significant differences amongst
depression and anxiety or those variables included in the
final selected models, except self-reported swelling. Fur-
thermore, in sensitivity analyses, models fit on the larger
samples available at each time point were generally con-
sistent with the primary results. It should be acknowl-
edged that data not missing at random (and the bias that
could result) may have impacted the models. For ex-
ample, if subjects with severe OA (advanced KL grade)
who were depressed at follow-up were less likely to pro-
vide follow-up data than those who were not depressed,
then this could produce a conservative bias towards the
null. It is also conceivable that other biases could be lib-
eral in direction, for example, if subjects with severe OA
who were depressed at follow-up were more likely to
provide follow-up data than their non-depressed coun-
terparts (less plausible). Finally, the point estimates re-
ported in this study should be interpreted with some
caution, considering the width of many of the confi-
dence intervals. Wide confidence intervals may have re-
sulted from small cell sizes, for example, KL grade 3+
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with depression at first follow-up contained only three

subjects, producing a particularly wide confidence
interval.
Conclusions

We have developed cross-sectional and longitudinal (at
3 and 7 years) prediction models for depression and anx-
iety from specific manifestations of OA, drawing from a
broad array of potential predictors from a variety of
sources (i.e., physical exam, self-reported questionnaire,
and radiographic evaluation), in a population with knee
pain with or without an OA diagnosis. These models
may prove useful to clinicians in helping to identify pa-
tients most at risk of either present or future depression
and anxiety, thus facilitating preemptive discussions that
may help counter that risk.
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