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Abstract

Objective: This study aimed to explore correlations between the presence of depression, clinical scores, and ultrasonographic (US)
grading in osteoarthritis (OA) patients and to clarify if depressive symptoms might cause a discrepancy between US findings and
clinical scores.

Material and Methods: Two hundred patients with primary knee OA and 100 healthy hospital volunteers of the same age and sex
not complaining of knee troubles participated in this study. We evaluated depressive symptoms in all participants using the Beck De-
pression Inventory (BDI) scale. Thorough clinical examination was performed, including assessment using the Western Ontario and
McMaster Universities Osteoarthritis index (WOMAC) for disability. All patients underwent US examination of their affected knees.
Results: Depression was detected in 60 patients with knee OA (30%) and in 5 controls (5%). The mean of BDI score was 12.8+12.2 in OA
patients and 5.8+3.2 in controls, and this difference was statistically significant (p=0.03). Correlations of BDI with both body mass index
(BMI) (p=0.04) and Numerical Rating Scale of Pain (NRSP) score (p=0.006) were significant, while correlations of BDI with both the ages of
our patients (p=0.74) and their disease duration (p=0.88) were insignificant. There were statistically significant correlations between pa-
tients'disease duration and US measurements regarding osteophyte length, lateral femoral cartilage thickness, medial femoral cartilage
thickness, and thickness of the quadriceps tendon despite of the presence of insignificant correlations between disease duration and
both the effusion volume and volume of Baker's cysts. There were statistically significant correlations between patients'disease duration
and US measurements except for effusion volume and volume of Baker's cysts. There were statistically significant correlations between
the NRSP score in OA patients and BDI (p=0.006) and all US measurements apart from lateral femoral cartilage thickness, medial femoral
cartilage thickness, and thickness of quadriceps tendon. There were statistically significant correlations between BDI in OA patients and
the WOMAC (p=0.005), Kellgren-Lawrence (KL) grading (p=0.034), and US grading (p=0.041).

Conclusion: The presence of knee effusion, Baker's cysts, osteophytes, and high BMI have a great impact on the pain and disability as-
sociated with OA. Higher clinical scores, radiographic scores, and US scores correlate with the emergence of depression in OA patients.
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Introduction

Osteoarthritis (OA) is considered one of the most frequent reasons for pain and debility and leads to sig-
nificant problems for the individual and for society. The occurrence of OA increases with age, so longer life
expectancy will result in an increase in OA in the future (1).

The knee is among the most common joints affected by OA. It is a weight-bearing joint that is crucial for
function and is commonly linked with many complaints in OA (2). Pain in OA impedes the patient’s capabil-
ity to participate in vocational and non-vocational activities of daily living and diminishes their quality of life
(3). Despite of the negative impact of OA pain, its underlying causes are not clear (4). Pain in OA is multifac-
eted and is triggered by both peripheral and central agents (5). Although treatment for knee OA is typically
directed to peripheral origins, there is growing evidence that central nervous system factors might have a
major role in OA pain in many individuals (6). Many of these symptoms are associated with increased pain
severity in OA. The outcomes of OA pain include non-region-specific symptoms such as fatigue, cognitive
problems, mood fluctuations, and sleep difficulties (7).

Musculoskeletal ultrasound (MSUS) has emerged as an important imaging modality for the assessment of
various joint pathologies because it allows for direct visualization of the hyaline articular cartilage, menis-
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ci, synovial membrane, bursa, and bone cortex
(8). Therefore, ultrasonography is a safe, non-in-
vasive, and rapid imaging modality that is use-
ful for early diagnosis and follow up of OA, es-
pecially in joints with a wide acoustic window
such as the knee (9).

Materials and methods

Study approval

This study obtained approval by the Research
Ethics Committee, Benha University School
of Medicine, Egypt. The aim and methods of
this study and each research question were
explained to all participants, and informed
written consent was obtained from all of them
prior to participation in this studly.

Subjects

Two hundred OA patients diagnosed accord-
ing to the American College of Rheumatology
(ACR) criteria for knee OA (10) and 100 appar-
ently healthy volunteers of the same age and
sex as our patients were enrolled in this study.
All of the patients and controls were recruited
from the inpatient and outpatient clinics of
the Rheumatology, Rehabilitation and Physical
Medicine department, Benha University Hospi-
tals.

Exclusion criteria included previous knee trau-
ma; metabolic, blood, or rheumatic diseases;
genetic bone or joint diseases; taking non-ste-
roidal anti-inflammatory drugs or painkillers
during the previous 24 hours; and any other
painful condition or thyroid dysfunction.

Methods

A complete history was taken from each patient,
and general and locomotor system examinations
were performed. The Numerical Rating Scale of
Pain (NRSP) was used for pain evaluation (11),
and the Western Ontario and McMaster Uni-
versities Osteoarthritis index (WOMAC) was
used to evaluate disease-specific self-reported
disability. This index consists of three sections.
Pain was assessed using the pain section of the
WOMAC (WOMAC A), and the total subscore
for pain can range between 0 and 20. The stiff-
ness subscale of the WOMAC (WOMAC B) in-
cludes two items and has a total subscore of
0-8. The disability and functional status and
the physical function sections of the WOMAC
(WOMAC () evaluate 17 different activities.
Subjects rated the degree of difficulty expe-
rienced in the preceding 48 hours for each of
the 17 activities using a 5-level numeric verbal
descriptor scale with a total subscore ranging
from 0 to 68. (12). Depression was evaluated
using the translated Arabic version of the Beck
Depression Inventory (BDI). The BDI is a 21-item

questionnaire rated on a 0-3 scale for a total
score of 0-63. A score of 9 indicates a depres-
sive mood, 10-18 indicates mild depression,
19-29 indicates moderate depression, and
30-63 indicates severe depression (13).

Conventional radiological assessment

X-ray weight-bearing antero-posterior and
Schuss-tunnel views were obtained for both
knees in each subject. An experienced observ-
er blinded to the patients’ details evaluated
each radiograph according to the Kellgren—
Lawrence Index (KL) (14).

US assessment

A commercially available Logiq E real-time
scanner (General Electric Medical Systems,
Milwaukee, Wisconsin, USA) was used for the
US examination of both knees using a high-fre-
quency (8-13 MHz) linear transducer accord-
ing to EULAR guidelines (15). In each patient,
the US grading scale for degenerative cartilage
changes in knee OA was applied for the pre-
tentious knee (16).

Statistical analyses

SPSS version 20 software was used for the anal-
ysis. Differences between frequencies (qual-
itative variables) and percentages in groups
were compared with the chi-square test (X?),
and differences between means (quantita-
tive variables) in two parametric groups were
compared by Student’s t-test. Non-parametric
data were compared by Mann-Whitney U test.
Pearson’s correlation was used.

Results

This study included 200 knee OA patients (160
females and 40 males) diagnosed according
to ACR criteria for OA and 100 sex and age-
matched apparently healthy controls. The pa-
tients ranged in age between 40 and 66 years
with a mean age of 51.9+7.82 years, and the
disease duration ranged from 6 to 60 months
with a mean of 20.2+16.70 months. The NRSP
score ranged from 5 to 9 with a mean of
6.4+1.33, and the total WOMAC score ranged
from 20 to 80 with a mean of 53.6+18.0. On

Eur J Rheumatol 2017

clinical examination, 20 patients (10%) had
mild knee effusion, 30 patients (15%) had mod-
erate knee effusion, and 50 patients (25%) had
Baker's cysts. The mean BMIwas 22.27+1.16 kg/
m?in knee OA patients, while it was 21.79+2.34
kg/m?in the controls. Regarding US findings of
the examined knees, there was a suprapatellar
effusion in 60 patients (30%) with a mean vol-
ume 6.4+3.9 mm?. Baker’s cysts were detected
in 25 patients (12.5%) with a mean volume of
70243.83 mm?, and osteophytes were detect-
ed in 60 patients (30%) with a mean length
of 3.2+1.69 mm. The lateral and medial femo-
ral cartilage had a mean thickness of 2.0+0.3
mm and 1.9+3 mm, respectively, and the
mean thickness of the quadriceps tendon was
4.9+0.37 mm (Table 1).

Table 1. Clinical data and ultrasonographic
findings in OA patients

Finding Mean +SD.
Age (years) 51.9 +7.82
Disease duration

(months) 20.2 +16.7
NRSP 6.4 +1.33
WOMAC 53.6 +18
BMI (kg/mm?) 22.27 +1.16
BDI 184.69 +38.59
Effusion size (mm?3) 6.41 +.3.9
Baker cyst longitudinal

diameter (mm) 4,92 +1.39
Baker cyst transverse

diameter (mm) 2.21 +0.83
Osteophyte length (mm) ~ 3.21 +.1.69
LFC thickness (mm) 2 +0.3
MFC thickness (mm) 1.9 +0.3.
Thickness of quadriceps

tendon (mm) 4.9 +.037

NRSP: Numerical Rating Scale of Pain; WOMAC: Western
Ontario and McMaster Universities Osteoarthritis index; BMI:
Body mass index; BDI: Beck Depression Inventory; LFC: lateral
femoral cartilage; MFC: medial femoral cartilage

Table 2. Comparison between patients and controls regarding the prevalence of depression

and BDI scores

Patients (n=200)

Controls (n=100)

Chi-square test

Depression 60 (30.0 %)

BDI 148.69+38

X2 p
5(5.0 %) 4.7 0.03*
Student’s t-test
T P
5.8+3.2 3.0 0.005*

BDI: Beck Depression Inventory; p>0.05: insignificant; p<0.05*: significant
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Table 3. Comparison between patients with depression and patients without depression
regarding the radiological and ultrasonographic (US) findings

Depression Depression (-) Chi-square
(+) n=60 n=140 test
X2 p
KL grading Stage | - 14 (10%) 8.7 0.034*
Stage Il 12 (2 0%) 93(66.7 %)
Stage Il 41(68.33 %) 33(23.8 %)
Stage IV 7(11.66 %) -
US score Stage | - 12 (8.57%) 4.09 0.021*
Stage Il 14 (2 3.33%) 95 (67.86 %)
Stage Il 33(55 %) 33(23.57%)
Stage IV 13(16.6%) -

KL: Kellgren—Lawrence Index. p>0.05: insignificant, p<0.05*: significant

Table 4. Correlations of different clinical findings and clinical scores in OA patients with

ultrasonographic (US) findings

US finding Disease duration BMI NRSP  WOMAC score

Effusion

size/mm r 0.54 1.46 3.08 3.1
p 0.59 0.15 0.004 0.0031

Baker’s cyst

size/mm r 0.41 0.68 2.83 2.1
p 0.68 0.58 0.007 0.006

Osteophyte

length/mm r 2.23 8.44 2.91 7.14
p 0.03 0.001 0.006 0.81

LFC cartilage

thickness/mm r 1.23 4.281 0.453 0.099
p 0.02 0.045 0.505 0.7550

MFC cartilage

thickness/mm r 2.150 4.281 0.857 0.014
p 0.037 0.045 0.360 0.970

Thickness of

quadriceps

tendon/mm r 0.205 2.890 0.141 2.530
p 0.276 .005 0.710 0.004

BMI: Body Mass Index; NRSP: Numerical Rating Scale of Pain; WOMAC: Western Ontario and McMaster Universities Osteoarthritis
Index; LFC: lateral femoral cartilage; MFC: medial femoral cartilage p>0.05: insignificant, p<0.05*: significant

There were 60 OA patients (30%) diagnosed as
having depression versus 5 controls (5%). The
mean BDI score was 12.8+12.2 in knee OA pa-
tients, while it was 5.8+3.2 in the controls, and
this difference was highly significant (p=0.005)
(Table 2). Depression was observed in 12 of the
patients (20 %) classified as stage Il according
to KL grading, in 41 (68.33%) of the patients
classified as Stage lll, and in 7 (11.77%) of the
patients classified as Stage IV. Depression

was observed in 14 (23.33%) of the patients
classified as class Il according to US grading,
in 33 (55 %) of those classified as class Ill, and
in 13 (21.77%) of those classified as class IV
(Table 3). There were significant correlations
between the disease duration in OA patients
and US findings regarding osteophyte length
(p=0.003), the lateral femoral cartilage (LFC)
thickness (p=0.02), the medial femoral carti-
lage (MFC) thickness (p=0.037), and the quad-

Table 5. Correlations between BDI and
different clinical findings, clinical scores, and
ultrasonographic (US) findings in OA patients

Variable BDI
Age r 0.14
p 0.47
Disease duration r 0.03
p 0.88
BMI r 2.2
p 0.04
NRSP score r 3.0
p 0.006*
WOMAC r 3.1
p 0.005*
KL grading t 8.8
p 0.034*
US grading t 2.1
p 0.041*

BDI: Beck Depression Inventory; BMI: Body Mass Index; NRSP:
Numerical Rating Scale of Pain; WOMAC: Western Ontario
and McMaster Universities Osteoarthritis Index; p>0.05:
insignificant, p<0.05*: significant

riceps tendon thickness (p= 0.007), but there
was no correlation with either effusion volume
(p=0.59) or Baker’s cyst volume (p=0.68). There
were significant correlations between OA pa-
tients’ BMI and LFC thickness (p=0.045), MFC
thickness (p= 0.045), and quadriceps tendon
thickness (p=0001). There were no significant
correlations between OA patients' BMI and US
findings regarding effusion volume (p=0.15) or
the volume of Baker’s cysts (p=0.58). The NRSP
score correlated significantly with US-mea-
sured effusion volume (p=0.004), osteophyte
length (p=0.003), and Baker's cysts volume
(p=0.007), but no significant correlation with
US-measured LFC thickness (p=0.5), MFC thick-
ness (p=0.360), or quadriceps tendon thickness
(p=0.71). There were significant correlations
between WOMAC and US-measured effusion
volumes (p=0.0031), Baker's cysts volumes
(p=0.006), and quadriceps tendons thickness
(p=0.004). There were no significant correla-
tions between WOMAC and osteophyte length
(p=0.81), LFC thickness (p=0.755), or MFC
thickness (p=0.970) (Table 4). There were statis-
tically significant correlations between BDI and
BMI (p=0.04), NRSP (p=0.006), and WOMAC
(p=0.005), but there were no correlations be-
tween BDI and the ages of OA patients (p=0.74)
or their disease duration (p=0.88). There were
significant correlations between BDI score and
both US (p=0.041) and KL (p=0.034) gradings
(Table 5).
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Discussion

Disability among the elderly is often linked to
the pain associated with OA (2), which is as-
sumed to be caused by both peripheral and
central factors. The escalating nature of knee
OA can lead to psychosocial deterioration in
addition to physical inability, which makes it
difficult to interpret the source of the patients’
complaints. Itis becoming increasingly evident
that structural changes alone do not account
for all musculoskeletal pain (17). In this study,
we found that the frequency of depression
among OA patients was 30%, with a highly
statistically significant difference regarding BDI
score between OA patients and healthy con-
trols (p=0.005). This is similar to that reported
by Ozcakir et al. (18) who found that 27% of
their patients had moderate to mild depres-
sion. This also agreed with Kim et al. (19) who
reported that 26.9% of patients with symptom-
atic knee OA had depressive symptoms. How-
ever, our results were very different from those
of Leite et al. (20) who reported depression in
61.3% of patients as evaluated by the Goldberg
depression questionnaire. This discrepancy
might be explained by different sample sizes,
different patient characteristics, and different
depression assessment scales. In our study,
Baker's cysts were detected in 50 OA patients
(25%) by US measurements, whereas osteo-
phytes and joint effusion were detected in 60%
of the patients, which is in agreement with
Chiou et al. (21) who found that Baker’s cysts
were demonstrated by MSUS in 21.2% of their
patients and effusions were detected in 59.8%.
However, they reported that osteophytes were
detected in 48.8% of their patients, and this
dissimilarity compared to our resultswas due
to differences in disease duration. Our results
are also consistent with those of Gaafar et al.
(22) and Bevers et al. (23).

This work showed statistically significant cor-
relations between the disease duration in
OA patients and osteophyte length (p=0.03),
LFC thickness (p=0.02), and MFC thickness
(p=0.037), but no significant correlations were
found between disease duration and the vol-
ume of knee effusion (p=0.59), Baker's cyst
volume (p=0.19), or thickness of the quad-
riceps tendon (p= 0.276). This was the same
as observed by Naredo et al. (24). We found a
significant correlation between knee effusion
volume and NPRS score (p=0.004), which is in
agreement with Hall etal. (25) who found that
US-detected knee effusions were significantly
associated with pain level.

In this work, the WOMAC score correlated sig-
nificantly with knee effusion volume (p=0.003),
which is in agreement with Serban et al. (26).

We also found significant correlations between
Baker’s cyst size and WOMAC score (p=0.003),
which is in accordance with the observation of
Chiba et al. (27) who documented that painful
flare-ups in knee OA frequently arise from Bak-
er’s cysts. Our study showed no correlation be-
tween osteophyte length and WOMAC score
(p=0.83), which is in agreement with Creamer
et al. (28) who found no correlations between
osteophyte length and pain severity or func-
tional status in OA patients. In addition, our re-
sults support Cubukcu et al. (29) who reported
that WOMAC scores were not related to the KL
grading scale. We observed statistically signif-
icant correlations between the WOMAC score
and quadriceps tendon thickness (p=0.004),
which is in agreement with the results of Koca
et al. (30). However, they demonstrated a sig-
nificant correlation between disease duration
and quadriceps tendon thickness that was in
contrast to our findings. Our results showed
statistically significant correlations between
BMI in knee OA patients and osteophyte
length (p=0.006), LFC thickness (p=0.045), MFC
thickness (p=0.045), and quadriceps tendon
thickness (p=0.0001), but no significant cor-
relations were observed between BMI, effu-
sions volumes (p=0.15), or Baker's cyst volumes
(p=0.46), and these results are in agreement
with Holmberg et al. (31).

We have revealed a highly statistically significant
correlation between patients'BMI and BDI score
for depression (p=0.04), which is consistent with
Leonore et al. (32) and might be explained by
the well-known contribution of obesity to de-
pression. It is noteworthy that we observed a
highly statistically significant correlation be-
tween BDI score and NRSP (p=0.006), which is
in accordance with Power et al. (33) who found
that OA pain determined subsequent de-
pressed mood through its effect on fatigue and
disability. Furthermore, we found a highly statis-
tically significant correlation between BDI score
and WOMAC (p=0.005), which is in agreement
with the findings of Possley et al. (34). A statisti-
cally significant correlation was found between
BDI score and KL score in knee OA (p=0.034) and
US score (p=0.041), which is similar to Ozcakir et
al. (17) who found that radiological grading is
an important indicator for pain, debility, depres-
sion, and social withdrawal. Furthermore, our
results are in accordance with Pereira et al. (35).

The presence of knee effusion, Baker's cysts,
osteophytes, and high BMI have a great impact
on the pain and disability associated with OA.
Higher clinical scores, radiographic scores, and
US scores are correlated with the emergence
of depressive symptoms. Depression might be
the culprit behind the discrepancy between
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radiological or US findings and the patients’
clinical score.
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