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Anxiety and depression in primary knee osteoarthritis patients:
are they related to clinical features and radiographic changes?
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Abstract

Introduction: Osteoarthritis (OA) is a worldwide, disabling condition, more prevalent in older people.
Although anxiety and depression disorders are common in OA and may affect compliance with
treatment, both disorders are still underrecognized and undertreated. The present study aimed to
screen for anxiety and depression among patients with primary knee OA, and to study the relation-
ship between Hospital Anxiety and Depression Scale (HADS) score and different disease parameters.
Material and methods: Fifty patients fulfilling primary knee OA classification criteria were recruited
for the study, and 50 age- and sex-matched healthy individuals served as a control group. Medical
history was taken, clinical examination was done, and pain intensity was assessed using the Visual
Analogue Scale. The 6-minute walk test was used for functional status assessment, and plain X-ray
knees were scored according to the Kellgren and Lawrence classification system. Participants com-
pleted the HADS questionnaire.

Results: Twenty-nine patients were female (58%) and 21 were male (42%). The mean HADS score
was significantly higher in OA patients than controls (p = 0.001). The mean HADS-A (Anxiety) score
was statistically significantly higher in OA patients than controls (p < 0.001). Anxiety was more fre-
quent in patients (44%) than in controls (10%) (p < 0.001). In regression analysis, female sex could
be considered as a predictor for each of HADS-A and HADS-D (Depression) (B: 0.4, 0.3; t: 3.28, 2.2;
p = 0.002, 0.03; Cl: 1.3-5.6, 0.2—4.4), respectively, while knee giving way was considered as a predic-
tor for HADS-A (B: 0.34, t: 2.8, p = 0.007, Cl: 0.96-5.87).

Conclusions: The results of the present study showed that anxiety level rather than depression
was significantly higher in patients with primary knee OA than in controls. Female sex could be
considered as a predictor for each of HADS-A and HADS-D, while knee giving way was considered
as a predictor for HADS-A.
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Introduction , _ , .
Due to continuous pain and stiffness, most OA patients

Osteoarthritis (OA) is considered one of the most
common disabling joint disorders [1]. In OA all joints can
be affected; however, knee joints are more frequently
subjected to weight-bearing activities and are particu-
larly prone to degenerative changes (27%) [2]. Pathophy-
siological changes in knee OA (KOA) are degeneration
of the articular cartilage, changes in the subchondral
bone structure, synovial inflammatory cell infiltration,
and secondary osteophyte formation [3]. These changes
result in joint pain, swelling, deformity, and disability [4].

are subjected to repeated falls and face mental health is-
sues such as depression and anxiety as well as impaired
quality of life [5]. In addition, patients with OA impose
a substantial economic burden on society [6].
Depression can exacerbate physical symptoms and
can lead to a reduction in patients’ adherence to pre-
scribed drugs [7]. Depression is often accompanied by
anxiety and stress [8]. Researchers found that anxiety
disorders can occur up to 11 years before depressive dis-
orders[9],and soitis not surprising that the two diseases
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frequently co-exist [10]. It has been reported that 40%
of lower limb OA patients were burdened with clinically
significant anxiety or depression — at least 2.5 times
greater than expected in the general population [11].
The variability in symptoms and response to treatment
among OA patients cannot be explained by the disease
pathology alone. Anxiety or depression may cause phy-
sical and cognitive changes and may be involved in hin-
dering an individual’s functional capacity [12]. Mental
health, pain, and disability are closely interconnected,
and a multidisciplinary approach should be encouraged
in the management of OA [11].

The Hospital Anxiety and Depression Scale (HADS)
is a widely used tool for assessing mental health [13],
to determine the prevalence of anxiety and depression
in non-psychiatric hospital clinic patients [14]. The HADS
questionnaire has been translated into numerous lan-
guages, and validation studies for several of these trans-
lations are available, which verifies the questionnaire’s
international applicability [15]. The brief self-report scale
is presented to patients in about 5-10 minutes and
scored in about a minute, so it is considered as a valu-
able screening instrument for evaluating dimensional
representation of mood [14].

Although numerous studies have addressed the im-
pact of OA disorder on physical status, OA implications
for mental health still need to be more deeply investigat-
ed. The present study aimed to screen for anxiety and
depression among patients with primary KOA, and to
study the relationship between HADS score and differ-
ent disease parameters.

Material and methods

This cross-sectional study was conducted on 50 pa-
tients (29 females and 21 males) fulfilling classification
criteria for primary KOA [16]. All patients were recruited
from the Rheumatology and Rehabilitation Clinic, Kasr
Al-Ainy University Hospitals. Exclusion criteria included
patients having secondary KOA patients, below 40 years
of age, and patients with established diagnosis of con-
nective tissue disease. Fifty age- and sex-matched vol-
unteers were included as a control group.

Medical history was taken from KOA patients and
a clinical examination was conducted, including gene-
ral examination, body mass index (BMI) calculation [17]
and musculoskeletal examination (knee joint examina-
tion and examination of lower limb-related joints). Pa-
tient assessment of pain was performed using the Vi-
sual Analogue Scale (VAS) for pain intensity. This scale
is most commonly anchored by “no pain” (score of 0)
and “worst imaginable pain” or “pain as bad as it could
be” (score of 10) [10-mm scale] [18]. Functional status
assessment was evaluated using the 6-minute walk test
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(6MWT) [19]. Plain X-ray both knees standing A-P view
was performed in all patients and scored according to
the Kellgren and Lawrence system [20].

The HADS questionnaire was completed by all the
participants. It has two subscales for anxiety (HADS-A)
and depression (HADS-D), with seven items each. Each
item has scores ranging from O to 3. A total subscale
score of O on either anxiety or depression subscales
means there is no anxiety or depression, and 21 is
the maximum possible score, meaning the most severe
anxiety or depression. Summing the scores of anxiety
and depression scales reflects a score of emotional
distress with O meaning no distress, and 42 meaning
the highest possible level of emotional distress. Cutoff
scores are 0—7 for non-cases; 810 for borderline/mild
cases; 11-21 for definite/severe cases; with a score of
11 or more indicating “potential psychiatric caseness”
[21]. The HADS has shown satisfactory psychometric
properties in different patient groups as well as in gene-
ral populations [22]. The Arabic version of HADS was
used and explained to all participants [23].

Statistical analysis

Data were analyzed using the program IBM SPSS
Statistics version 21. The Kolmogorov-Smirnov test was
used to test for distribution normality. Quantitative
data were summarized using the arithmetic mean and
standard deviation for parametric data, the median and
range for non-parametric data, and frequencies were
used for qualitative data. The x? test was performed to
compare categorical data. Fisher’s exact test was used if
cell count < 5. The independent t-test was used for com-
parative analysis of normally distributed quantitative
data between 2 groups. The one-way analysis of vari-
ance (ANOVA) test was used to compare between quan-
titative data in more than 2 groups. Pearson correlation
was used to compare normally distributed quantitative
data, while Spearman’s correlation coefficient was used
for non-normally distributed data. Stepwise linear re-
gression analysis was performed. Results were consid-
ered significant if the p-value < 0.05.

Bioethical standards

The study was approved by the Research Ethics Com-
mittee, Faculty of Medicine, Cairo University (MS-14-2021).
Informed consent was obtained from all patients prior
to their inclusion in the study.

Results

Out of the 50 primary KOA patients, 48% of patients
were female and 42% were male, while in the con-
trol group 50% were female and 50% male. Mean
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age of the patients was 57 +9 years, while mean age
of the control group was 53 +6 years. Sex and age were
comparable between patients and controls (p > 0.05),
and the mean disease duration was 5.17 +5.5 years.
Married patients made up 76%, while 24% were for-
merly married, and 18% of KOA patients were cigarette
smokers. Mean body mass index in KOA patients was
30.5 £6.5, while in controls it was 28.8 2.6 (p = 0.09).
Family history of KOA was found in 32% of patients. Clini-
cal characteristics in primary KOA patients, functional
assessment, radiographic assessment, co-morbidities
and treatment received by patients are presented in
Table I. The mean HADS score was statistically signifi-

Table I. Disease characteristics in KOA patients

cantly higher in the KOA patient group than controls
(p = 0.001). The mean HADS-A score was significantly
higher in KOA patients than controls (p < 0.001). Re-
garding HADS-A categories, anxiety was significantly
more frequent in patients (44%) than in controls (10%)
(p < 0.001). Although depression was higher in KOA pa-
tients (32%) than controls (14%), no significant difference
was found between HADS-D categories (Table I1).
Females had higher mean HADS-A and HADS-D
scores than males, and the difference was statisti-
cally significant (p = 0.001, p = 0.03). No significant
difference was found between HADS-A and HADS-D
scores based on age groups (45-60 vs. 61-80 years),

Variable, mean +SD, median (range) or n (%)

KOA patients (n = 50)

Inactivity stiffness duration [min.] 4.5 (0-15)
Symmetrical involvement 23 (46)
Knees giving way 38 (76)
Knees locking 33 (66)
Swelling/effusion 3 (6)
Tenderness 50 (100)
Crepitus 45 (90)
Anserine bursitis 23 (46)
Limited ROM 11(22)
Deformity

Flexion deformity 6 (12)

Varus deformity 1(2)
Intensity of pain and functional assessment

Intensity of pain (on 0-10 scale) 6.9+2.4

Functional assessment status: reaching 6 minutes 25 (50)

< 6 minutes 25 (50)

Functional assessment status [min.] 5+1
Comorbidities

HTN 15 (30)

DM 13 (26)
Radiographic grading

G2 (minimal): definite osteophytes 7 (14)

G3 (moderate): moderate diminution of joint space (unilateral or bilateral) 24 (48)

G4 (severe): greatly impaired joint space 19 (38)
Treatment

Medications received: NSAIDs 6 (12)

Chondroprotectives 2(4)

Both 24

Intra-articular injections (aspiration and steroid injection, hyaluronic acid or platelet-rich plasma) 7 (14)

Arthroscopy 2(4)

DM — diabetes mellitus, G — grade, HTN — hypertension, KOA — knee osteoarthritis. n — number, NSAIDs — non-steroidal anti-inflammatory drugs.
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Table 1l. Comparison of patients and control group according to mean Hospital Anxiety and Depression Scale
scores, mean Hospital Anxiety and Depression Scale A (Anxiety) scores and mean Hospital Anxiety and Depression

Scale D (Depression) grades

Variable, mean +SD (range) OA patient group (n = 50) Control group (n = 50) p
HADS 16.5+7.4 11.8 +6.8 0.001
HADS A (anxiety) 8.7 +4.3 53+43 < 0.001
HADS D (depression) 7.9 +3.8 6.5+3.3 0.059
HADS A categories [n (%)]

Normal 17 (34) 40 (80) < 0.001

Borderline 11 (22) 5 (10)

Abnormal 22 (44) 5 (10)
HADS D categories [n (%)]

Normal 23 (46) 33 (66) 0.069

Borderline 11 (22) 10 (20)

Abnormal 16 (32) 7 (14)

HADS — Hospital Anxiety and Depression Scale, HADS-A — Hospital Anxiety and Depression Scale (Anxiety), HADS-D — Hospital Anxiety

and Depression Scale (Depression), n — number, OA — osteoarthritis.

Bold values are significant at p < 0.05.

Table Ill. Comparison between mean Hospital Anxiety and Depression Scale scores based on demographic data

and general characteristics

Variable OA patients n (%) HADS-A score, p HADS-D score, p
mean +SD mean +SD

Sex Female 29 (58) 103 £3.6 0.001 8.8 3.6 0.03
Male 21 (42) 6.3 +4.2 6.5 £3.7

Age group 45-60 years 34 (68) 9.2+4.2 0.19 8.4 136 0.18
61-80 years 16 (32) 7.5 445 6.8 4.0

Marital status Married 38 (76) 8.08 +4.2 0.09 73436 0.085
Formerly married 12 (24) 10.5 +4.3 9.5+3.9

Smoking Smoker 9 (18) 7.6+4.2 0.4 8.7 £3.5 0.49
Non-smoker 41 (82) 8.9+44 7.7 +3.9

Family history of KOA  Present 16 (32) 8.5+4.4 0.86 6.9 +3.6 0.42
Absent 34 (68) 8.7 +4.3 8.3 3.8

HTN Present 15 (30) 9.9+3.3 0.18 8.2 £3.7 0.68
Absent 35 (60) 8.1+4.6 7.7 £3.9

DM Present 13 (26) 9.2+3.9 0.59 8.5+4.2 0.46
Absent 37 (74) 8.5 +4.5 7.6+3.6

DM — diabetes mellitus, HADS-A — Hospital Anxiety and Depression Scale (Anxiety), HADS-D — Hospital Anxiety and Depression Scale
(Depression), HTN — hypertension, KOA — knee osteoarthritis, n — number, OA — osteoarthritis.

Bold values are significant at p < 0.05.

marital status, smoking, family history of KOA, hyper-
tension or diabetes mellitus (Table Ill). Patients with
each of the manifestations inactivity stiffness, knee
giving way, locking of the knees, and crepitus had sig-
nificantly higher mean HADS-A scores in comparison
with those without (p = 0.02, p = 0.003, p = 0.002,
p = 0.007), respectively. HADS-D scores were signifi-
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cantly higher in KOA patients who suffered from a lim-
ited range of knee joint motion (p = 0.04). The mean
HADS-A score was non-significantly worse in patients
with abnormal functional assessment (knee pain hin-
dering movement < 6 minutes; p = 0.052). No signifi-
cant difference was found regarding HADS-A scores
in relation to each of symmetrical knee involvement,
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Table IV. Comparison between mean Hospital Anxiety and Depression Scale A and D scores according to the pre-

sence or absence of clinical manifestations

Clinical variable HADS-A score, mean +SD p HADS-D score, mean +SD p
Present Absent Present Absent

Inactivity stiffness (n = 31) 9.943.2 6.7 £5.2 0.02 8.543.6 6.8 £3.9 0.14
Symmetrical involvement (n = 23) 7.9 +4.4 9.3 +4.2 0.29 8.143.6 7.7 +4.0 0.7
Knee giving way (n = 38) 9.7 £3.8 55+4.4 0.003 8.1+3.4 7.1+49 0.51
Knees locking (n = 33) 9.9+39 6.1 4.1 0.002 8.3 3.7 6.9 +3.9 0.22
Crepitus (n = 45) 9.2+3.8 3.845.8 0.007 8.1+3.5 5.4 +54 0.13
Anserine bursitis (n = 23) 8.8+4.3 8.6 +4.4 0.86 8336 7.5+3.9 0.49
Effusion (n = 3) 9.0 +4.4 8.6 +4.4 0.89 7.7 +6.0 7.9+3.7 0.93
Limited ROM (n = 11) 10.6 £3.8 8.1+4.3 0.09 9.9 +3.6 73 +3.7 0.04
Deformity (n =7) 7.4 £5.0 8.9 +4.2 0.42 6.7 £3.5 8.0+3.8 0.39
Abnormal functional status (n =25) 9.8 +3.7 7.5+4.6 0.052 8.7+3.9 7.043.6 0.11

HADS-A — Hospital Anxiety and Depression Scale (Anxiety), HADS-D — Hospital Anxiety and Depression Scale (Depression), ROM — range

of motion, SD — standard deviation.
Bold values are significant at p < 0.05.

Table V. Correlation between anxiety and depression scores and disease parameters

Variable HADS-A score HADS-D score
r p r p

Age -0.27 0.06 -0.15 0.29
BMI 0.21 0.15 0.13 0.38
Disease duration 0.14 0.34 0.07 0.63
Intensity of pain (VAS) 0.51 0.13 0.36 0.31
Inactivity stiffness duration 0.30 0.03 0.19 0.18
Functional status (6-minute walk test) -0.23 0.12 0.19 0.18

BMI — body mass index, HADS-A — Hospital Anxiety and Depression Scale (Anxiety), HADS-D — Hospital Anxiety and Depression Scale

(Depression), VAS — Visual Analogue Scale.
Bold p-value significant at < 0.05.

anserine bursitis, knee effusion, limited ROM, knee joint
deformity or abnormal functional capacity. Moreover,
comparing HADS-D scores between KOA patients who
had inactivity stiffness, symmetrical knee involvement,
giving way at the knees, crepitus, anserine bursitis, knee
effusion, knee joint deformity or abnormal functional
capacity revealed no statistically significant difference
(Table IV). There was a significant positive correlation
between HADS-A scores and duration of inactivity stiff-
ness (p = 0.017). No significant correlation was found
between HADS-A score and any of the following dis-
ease parameters: age, BMI, disease duration, intensity
of pain using VAS, functional capacity. Similarly, the cor-
relation between HADS-D score and each of age, BM,
disease duration, intensity of pain, duration of inactivity
stiffness, and functional capacity was non-significant
(Table V). HADS-A and HADS-D scores were compa-
rable as regards radiological grades (p > 0.05). Knee

OA patients who received intra-articular injections
had significantly lower scores of HADS-D (p = 0.01)
(Table VI). In regression analysis, female sex could be con-
sidered as a predictor for each of HADS-A and HADS-D
(B: 04, 0.3, t: 3.28, 2.2, p = 0.002, 0.03, Cl: 1.3-5.6,
0.2-4.4) respectively, while knees giving way was
considered as a predictor for HADS-A (B: 0.34, t: 2.8,
p = 0.007, Cl: 0.96-5.87).

Discussion

Inconsistent results regarding anxiety and depres-
sion in various autoimmune and musculoskeletal dis-
eases have been disclosed. Pain, disability, discrimina-
tion, fear of mortality, and social stress were suggested
to be among the factors involved in anxiety and de-
pression [24]. It has been postulated that chronic ele-
vation of inflammatory cytokines such as interleukin-6

Reumatologia 2024; 62/6
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Table VI. Comparison of HADS-A and HADS-D scores between KOA patients based on radiological grades and

treatment received (n = 50)

Variable n (%) HADS-A score mean +SD p HADS-D score mean +SD  p
Grade 2 7 (14) 7.6 +4.4 0.26 6.1+2.1 0.39
Grade 3 24 (48) 9.7 +4.2 8.4 +£3.8
Grade 4 19 (38) 7.7 4.4 7.8 +4.2
Treatment received
Medical treatment 10 (20) 9.0+4.1 0.78 6.9 +3.9 0.38
None 40 (80) 8.6 +4.4 8.1+3.7
Aspiration and steroid injection 5 (10) 74423 0.48 5.4+18 0.32
Hyaluronic acid injection 1(2) 12+ 4+
Platelet-rich plasma 1(2) 14 + 8+
None 43 (86) 8.6+4.5 8.2+39
Arthroscopy 2(4) 7.5+35 0.70 7.5+0.71 0.64
None 48 (96) 8.7 +4.4 7.9 £3.9

HADS-A — Hospital Anxiety and Depression Scale (Anxiety), HADS-D — Hospital Anxiety and Depression Scale (Depression).

Bold p-value significant at < 0.05.

and tumor necrosis factor were involved in increased
depression risk [25]. Varied prevalence rates of anx-
iety and depression in rheumatoid arthritis (RA) pa-
tients have been reported as 21-70%, and 17.6-66.2%
respectively, and anxiety has been reported to be
more frequent than depression in patients with RA [26].
Osteoarthritis is considered as one of the most im-
portant causes of pain, disability and economic loss in
different populations [27]. The chronic pain caused by
OA increases the risk of emergence of anxiety and de-
pressive disorders among patients [28]. The HADS test
has been suggested as a useful research tool to screen
for the presence of anxiety and depression because it
is @ multi-valued scale and not just a “yes/no” clinical
diagnosis as suggested [29].

In the present study, both the mean HADS overall
and HADS-A scores were significantly higher in KOA pa-
tients than controls. Abnormal HADS was significantly
more frequent in KOA patients than controls. It is in ac-
cordance with previous studies, as OA patients revealed
higher HADS scores in comparison to controls [11, 30, 31].
Moreover, the authors of a study concluded that de-
pressive and anxiety disorders were important issues in
OA, and considered HADS score as a possible screening
tool to detect these early symptoms in OA patients [32].
Other tools for mental health assessment have been
used in various previous studies on OA patients. They in-
clude a study that used Symptom Checklist-90-Revised
(SCL-90-R), whose authors found that 50% of the pa-
tients had depression and 43.6% had anxiety with over-
lapping between both of them in some patients [33].
Park et al. [34] noted higher levels of anxiety and de-
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pression as determined using subscales of the EuroQol
five-dimension (EQ-5D) in KOA patients.

In contrast, a previous study carried out by Husnain
et al. [35] using a HADS test did not establish an associ-
ation between degenerative joint disease on one hand
and depression and anxiety on the other hand, and
this could be explained by the difference in duration
of symptoms in their study, with a mean of 3.26 months
compared to 5.17 £5.50 years in the current study.

In the current study, females had significantly high-
er mean HADS-A and HADS-D scores than males, and
in the regression analysis female sex was identified as
a predictor for each of anxiety and depression. Similarly,
Duarte et al. [36] stated that older OA females were
more liable to anxiety and depression besides social
isolation. In disagreement, Rosemann et al. [37] used
Patient Health Questionnaire-9 (PHQ-9) and found that
19.76% of male patients had depression, a slightly high-
er frequency than females, 19.16%.

In this study, although non-significant, a positive
correlation was found between each of HADS-A and
HADS-D scores and intensity of pain according to VAS.
Prado et al. [38] stated that sufficient pain control in
the presence of psychological issues could not help
improve the ability to perform activities of daily living.
Kroenke et al. [39] evaluated the relation between pain
as measured by the Brief Pain Inventory score (BPI) and
depression assessed by PHQ-9. The authors considered
pain as a predictor for depression, and they highlighted
that the close anatomical relation between nociceptive
and affective pathways was well recognized, besides
the role of each of norepinephrine and serotonin in both
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mood pathophysiology and pain gate control mecha-
nisms. The difference between levels of significance be-
tween results can be attributed to sample size variation
and different assessment parameters.

In the current study, giving way of the knee could
be considered as a predictor for HADS-A scores. Mean-
while, some authors considered knee swelling as a pre-
dictor for anxiety in KOA patients [40]. It is noteworthy
that HADS-A scores were non-significantly higher in KOA
patients who had restricted functional capacity in this
study. In support, Alabajos-Cea et al. [41] documented
that more intense anxiety and depression were associ-
ated with more reduced functional capacity even in early
KOA patients. In support of the lack of significant associ-
ation between HADS-A and HADS-D scores, and grading
of radiographic osteoarthritic changes, a previous study
found that OA severity determined by radiological score
was not a reliable predictor for either anxiety or depres-
sion [29]. Conversely, Rathbun et al. [42] documented
a significant effect of depressive symptoms on KOA pa-
tients who had radiographic progression.

Knee OA patients who received either medical
treatment or intra-articular injections had comparable
HADS-A and HADS-D scores. On the other hand, Garcia-
Lépez et al. [43] found that OA patients who used analge-
sics to help reduce their severe pain had worse limitation
scores.

As poor outcomes have been reported to be signifi-
cantly related to anxiety and depression in OA patients
despite both conservative treatment and surgical mana-
gement, a number of different self-care anxiety and
depression management programs, telephone support
programs, video information support programs, and new
drug treatments have been tried, with varied success.
Interventions to manage anxiety and depression as
important comorbidities of OA disease need to be stan-
dardized [12].

Study limitations

The strengths of the current study included analy-
sis of clinical manifestations in relation to anxiety and
depression in KOA patients, whereas the number of pa-
tients and controls is among the limitations of this study.
Conducting the research on a larger study population
would be more informative and confirm the importance
of taking into consideration mental health aspects in
primary KOA patients, while highlighting the relation
of the HADS test to injections received by patients.
Collaboration with the psychiatry department is recom-
mended for management and follow-up of the anxiety
and depression aspects.

Conclusions

From the results of the present study we conclude
that anxiety level rather than depression was signifi-
cantly higher in patients with primary KOA than in con-
trols. Female sex could be considered as a predictor for
each of HADS-A and HADS-D, while knee giving way was
identified as a predictor for HADS-A.
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