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Introduction: In this study, we wanted to evaluate the variability relationship between the criteria used in the disease course of 
anxiety and obsessive-compulsive disorder (OCD) in a group of patients with knee osteoarthritis (OA).

Methods: We assessed 104 patients who were diagnosed with grade 2-4 knee OA and fifty healthy individuals. Their sociodemographic 
characteristics were recorded. Maudsley Obsessive-Compulsive Inventory (MOCI) was used to measure the type and extent of obsessive-
compulsive symptoms, Beck Anxiety Inventory (BAI) was used to assess emotional status, Short Form-36 (SF-36) was used to assess 
the quality of life, visual analogue scale (VAS) was used to assess pain severity and Western Ontario McMaster Questionnaire Index 
(WOMAC) and Lequesne index were used to assess physical activity.

Results: BAI was higher in old patients (13.6±9.94) than in young patients (12.4±5.91) and healthy individuals (7±6.4) (p<0.001). A 
positive correlation was found between the BAI and MOCI scores and between VAS and WOMAC scores of patients with knee OA, and 
a negative correlation was found between SF-36 physical and mental scores in these patients.

Conclusion: Anxiety was more common in patients with knee OA. There was a relationship between OCD and clinical parameters 
and quality of life in patients with knee OA, but there was no significant difference when patients with knee OA were compared with 
healthy individuals.
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ABSTRACT

Introduction

Osteoarthritis (OA) is a slowly escalating, non-inflammatory, chronic joint 

disease characterized by increased cartilage destruction, osteophyte 

formation and subchondral sclerosis observed in the load-bearing 

synovial (diarthrodial) joints. It is most common in the knee and hip 

joints. Over the past 20 years, the prevalence of knee OA has doubled, 

regardless of weight and patient age (1,2). When people aged 60 and over 

are screened, the incidence of symptomatic knee OA is 11-50%, and its 

importance in terms of public health increases as the incidence increases 

with age (3).

When the literature was searched, it was seen that different factors affect 

the course of the disease in people with knee OA (4,5).

Additionally, in studies that were compared with other rheumatological 

diseases and only with osteoarthritis, the rate of depression was found 

to be frequent in the osteoarthritis group and was associated with pain 

severity (6). Obsessive-compulsive disorder (OCD) is one of the psychiatric 

disorders in the group of neurotic diseases that occur with compulsions 

accompanied by ruminative thoughts. The fact that osteoarthritis is a 

long-term disease group causes its psychiatric symptoms.

OCD is one of the psychiatric disorders in the group of neurotic diseases 

that occur with compulsions accompanied by ruminative thoughts. The 

fact that osteoarthritis is a long-term disease group causes its psychiatric 

symptoms (7,8).

The main idea of this study was to determine the connection between 

anxiety, OCD levels and clinical parameters in patients with young knee 

OA.

Methods

Participants

We included 54 patients aged ≤50 years and 50 patients aged more than 

50 years who was accepted our outpatient clinic and were diagnosed 

with grade 2-4 knee OA according to Kellgren-Lawrence criteria and 
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50 healthy individuals as the control group. Age, gender and body 

mass index (BMI) were recorded. The diagnosis of knee OA was made 

according to the American College of Rheumatology (ACR) criteria. 

Patients were evaluated radiologically using the criteria of the Kellgren-

Lawrence Radiographic Scale (KLRS) evaluation system (9). Radiographs 

(X-rays) were taken while standing and putting pressure on the knee, 

and anterior-posterior and lateral knee X-rays were examined.

Patients with knee OA according to the ACR criteria without any abnormal 

results in complete blood count, blood biochemistry, erythrocyte 

sedimentation rate and urine tests, did not have a neurological or 

psychiatric disease, did not use any anxiolytic and antidepressant 

drugs, did not suffer from chronic alcohol consumption and did not 

have clinical findings of multi-organ failure, such as liver and kidney 

failure, were included in the study. Patients with previous knee surgery, 

with a history of trauma and those with rheumatic findings in previous 

examinations were excluded from the study. All study group patients 

were diagnosed with knee OA 6 months before the study or earlier. 

The study was explained to the patients in our study and their consent 

was obtained written consent was taken from the patients. Bezmialem 

Vakıf University Non-Interventional Clinical Research Ethics Committee 

approval was received for the study (approval number: 13/234, date: 

02.07.2019).

Measurement

The pain level of the patients is determined according to the visual 

analog scale (VAS) marker (0: no pain, 10: very severe pain) (10). The 

Western Ontario and McMaster Universities Osteoarthritis Index 

(WOMAC) was applied to measure the functional level of the patients 

and morning stiffness. The WOMAC index consists of three parts and 24 

items. Questions in each section receive 1 to 5 points. An increase in the 

score indicates that the patient’s pain, morning stiffness and condition 

deteriorate (1: none, 2: mild, 3: moderate, 4: severe, and 5: very severe).

The Lequesne index was used to evaluate pain, especially at night, 

morning stiffness, pain when walking, pain when getting up from an 

armless chair, maximum walking distance, and activities of daily living 

(climbing up and down stairs, squatting, and walking, uneven ground) 

(2). Scores were interpreted as follows: 1-4 points, mild (grade 1); 5-7 

points, intermediate (grade 2); 8-10 points, severe (grade 3); 11-13 

points, very severe (grade 4) and ≥14 points, extremely severe (grade 5).

Short Form-36 (SF-36) was used to assess the patients’ quality of life and 

health status. Developed by Ware in 1987, SF-36 includes 36 statements 

and two main sections (physical and mental dimensions) that evaluate 

eight concepts: physical function, physical role restriction, pain, vitality/

fatigue, social function, emotional role restriction, mental. health and 

perceived general health. The scores of each sub-dimension and two 

main dimensions in the scale range from 0 to 100 (11). SF-36 scores 

positively, and higher scores indicate a higher quality of life. The Turkish 

version of the SF-36 was applied to patients with both OA and chronic 

low back pain and was found to be valid and reliable (12). The Physical 

Component Score (PCS) with the scores of the first four subscales and the 

Mental Component Score with the scores of the last four subscales were 

calculated to facilitate the association of the scale with many findings. 

data from the general population and a special calculation method (13). 

Thus, physical and mental quality of life scores were obtained.

Beck Anxiety Inventory (BAI) was determined to determine anxiety levels 

in the study group. BAI is a marker designed by Beck et al. (14). It is 

used to determine the anxiety level of people. It consists of 21 questions 

scored between 0 and 3. Ulusoy et al. (15) determined his Turkish 

proficiency with his work. In this scale, 0-7 points indicate very little, 5-8 

points less, 16-25 points moderate and 26-63 points severe level.

The Maudsley Obsessive-Compulsive Inventory (MOCI) is designed to 

define obsessive-compulsive indications for both healthy and psychiatric 

persons. It consists of four subscales: checking, washing, doubt and 

slowness. A fifth subscale, “rumination”, has been added to the adapted 

version. The calculated scores range from 0 to 37 points, and high scores 

indicate more obsessive-compulsive indications (16). Erol and Savasır 

(17)  adapted the inventory to Turkish.

Statistical Analysis

Statistics were Performed Using IBM SPSS for Windows, Version 22.0 (IBM) 

(Corporation, Armonk, NY, USA). The continuous variables used in the 

study were evaluated with the Shapiro-Wilk test normality test in terms 

of conformance to the normal distribution. In particular, the mean and 

standard deviations of the data were determined. The Kruskal-Wallis 

test was used to determine the differences between each group for 

continuous variables, and the Bonferroni corrected Mann-Whitney U 

test was applied as post hoc for comparisons among the groups with 

significant differences. Chi-square test or Fisher’s exact test was used to 

compare the categorical variables. The relationship with each other was 

evaluated by Spearman’s rho correlation coefficient. A p-value of <0.05 

was considered statistically significant.

Results

A total of 154 cases were included in the study. The clinical and 

sociodemographic characteristics of patients with knee OA and patients 

in the control group are presented in Table 1. There was no difference 

among KLRS scores in patients with knee OA. There was no difference 

in BMI between young knee OA, old knee OA and without knee OA 

individuals (p=0.342).

There was a significant difference in the WOMAC and Lequesne knee 

total scores between the groups, but no difference was found between 

young and old patients with knee OA (p=0.33 and p=0.75, respectively). 

Although the BAI score was higher in elderly patients with OA (13.6±9.94) 

compared with young patients with OA (12.4±5.91) and control group 

patients (7±6.4), the overall anxiety level was higher in patients with 

knee OA compared with the control group (p<0.001). Both PCS and 

MCS of SF-36 were similar between both knee OA groups and lower 

compared with the control group (p=0.18 and p=0.34, respectively). 

However, similar results were obtained for mental health in all groups. 

In young patients with knee OA, the effect on physical roles was more 

prominent (p=0.04). There was no statistically significant difference in 

the total and subgroup MOCI scores between the groups (Table 1).
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There was a positive correlation between the BAI and VAS (r=0.27, 

p=0.004) and WOMAC (r=0.278, p=0.004) scores of patients with knee 
OA (p=0.004). There was a negative correlation between the BAI and 
SF-36’s PCS (r=-0.375, p<0.001) and MCS (r=-0.455, p<0.001) scores, 
while there was no correlation between the BAI and Lequesne knee total 
score. There was a positive correlation between the MOCI total score and 
Lequesne knee total score (r=0.199, p=0.044), VAS (r=0.235, p=0.016) 
and WOMAC (r=0.306, p=0.002) scores of patients with knee OA, and 
there was a negative correlation between the MOCI total score and SF-36 
PCS (r=-0.384, p<0.001) and MCS (r=-0.542, p<0.001) scores (Table 2).

The checking, washing, slowness and rumination subgroups and total 
scores of MOCI were higher in both young and old patients with knee 
OA. Only the doubting subgroup score was higher in the control and 
young knee OA groups (Figure 1, 2).

Discussion

In our study, we investigated the relationship between anxiety and 

disease markers in patients with knee OA. The quality of life level of 

the study group with knee OA was significantly lower than that of the 

control group (except for the mental health subgroup) in our study. 

However, BAI scores of the knee OA group were significantly higher than 

those of the control group. When the MOCI scores of each group were 

compared, no significant difference was found. A positive correlation 

was found between BAI and MOCI scores and VAS and WOMAC scores in 

the knee OA group. There was also a negative correlation between the 

BAI and MOCI and SF-36 scores.

Knee pain is very common in societies and the most common cause is 

knee OA. The main reason for its increased incidence is increased life 

Table 1. Descriptive and analytical data of the groups

Normal (n=50) Young knee osteoarthritis (n=54) Elderly knee osteoarthritis (n=50)
p

(Mean ± SD) Median (IQR) (Mean ± SD) Median (IQR) (Mean ± SD) Median (IQR)

Age, years 42.26±5.18 43 (39-46) 43.17±5.34 45 (40-47)* 60.36±5.61 61 (55-64)§ <0.001

BMI (kg/m2) 29.13±5.45 30 (24-33) 30.22±5.92 29 (26-35) 31.25±5.15 31 (27-35) 0.212

Gender (n, %), females 37 (74) - 53 (98) - 39 (78) - 0.002

Radiological scoring (KLRS)

The right knee - - 2.9±0.52 3 (3-3) 2.8±0.51 3 (3-3) 0.768

The left knee - - 2.9±0.46 3 (3-3) 2.9±0.52 3 (3-3) 0.897

VAS - - 6.9±2.06 7 (5-9) 6.2±1.67 6 (5-7) 0.116

WOMAC 4±4.94 2 (0-5) 44.4±21.66 45 (26-62)* 38.6±20.4 36 (24-54)§ <0.001

Lequesne knee total 1.8±1.97 1 (0-3) 16.4±11.26 14 (8-23) 10.9±4.35 12 (7-14) <0.001

SF-36

Physical functioning 87.7±18.19 95 (85-100) 48.2±20.9 45 (35-65)* 41.1±23.17 40 (25-60)§ <0.001

Role-physical 86.7±30.86 100 (100-100) 19.2±30.55 0 (0-33)* 36.7±42.19 17 (0-67)§ <0.001

Role-emotional 74±37.67 100 (33-100) 38.2±45.97 0 (0-100)* 54±44.61 67 (0-100)§ <0.001

Vitality 57.1±19.25 55 (45-75) 43.1±19.94 45 (30-50) 47.8±19.57 48 (35-60)§ 0.002

Mental health 68.6±14.77 68 (60-80) 61±18.82 60 (48-76) 62.1±16.43 56 (48-72) 0.052

Social functioning 81±20.55 88 (75-100) 54.1±26.24 50 (38-75)* 61.6±25.4 50 (50-75)§ <0.001

Bodily pain 82±15.38 90 (78-90) 40±19.74 45 (30-55)* 44.1±25.17 43 (33-68)§ <0.001

General health 66.9±14.46 70 (55-75) 50.1±19.52 52 (35-65)* 55.2±18.4 55 (40-65)§ <0.001

Physical component 
summary score

76.4±17.58 80 (61-91) 37.4±20.63 33 (20-55)* 45.2±24.42 42 (25-64)§ <0.001

Mental component 
summary score

74.6±11.3 77 (66-83) 51.3±15.29 52 (38-62)* 55.8±16.89 57 (44-65)§ <0.001

BAI 7±6.4 6 (3-9) 12.4±5.91 12 (8-16)* 13.6±9.94 12 (5-18)§ <0.001

MOCI

Checking 2±1.55 2 (1-3) 2.7±2.1 3 (1-4) 2.9±2.13 3 (1-4) 0.146

Washing 4.3±2.17 4 (2-6) 4.7±2.53 4 (3-7) 4.5±2.66 4 (3-6) 0.766

Slowness 1.9±1.4 2 (1-3) 2.6±1.71 3 (1-4) 2.5±1.84 2 (1-4) 0.117

Doubling 3.2±1.36 3 (2-4) 3.5±1.61 4 (3-4) 3.1±1.6 3 (2-4) 0.328

Rumination 2.7±2.01 3 (1-4) 3.6±2.37 4 (2-6) 3.2±2.36 3 (1-5) 0.115

Total 12.7±5.37 12 (9-16) 14.8±6.97 15 (9-21) 13.9±7.67 14 (7-19) 0.257
*p<0.01 young knee osteoarthritis vs normal group, §: p<0.01 elderly knee osteoarthritis vs normal group, SD: Standard deviation, IQR: Interquartile range, OA: 
Osteoarthritis, BMI: Body mass index, KLRS: Kellgren-Lawrence Radiographic Scale, VAS: Visuel analog scale, WOMAC: Western Ontario and McMasters University 
Osteoarthritis Index, SF-36: Short Form-36, BAI: Beck Anxiety Inventory, MOCI: Maudsley Obsessional-Compulsive Inventory
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expectancy, sedentary life, and increased weight gain, especially due 
to inactivity. Osteoarthritis, which can be seen not only in old age but 
also in middle age, causes socioeconomic losses. The constant pain-
induced inactivity of these cases both triggers weight gain and enters 
a vicious circle by increasing the limitations of movement and leading 
to psychosocial regressions. In many studies in the literature, it has 
been shown that patients with knee OA have psychological problems 
due to limited daily activities, socioeconomic problems, and inability to 
participate in social life comfortably (6,18-21).

The loss of mobility and pain in patients with knee OA can cause mental 
deterioration, or can mental deterioration in these patients cause 
pain and decreased mobility in patients? Some studies recommend 
considering psychiatric evaluations for patients with OA because the 
prevalence of anxiety in these groups is high, thereby affecting the 
treatment process (22). Many studies in the literature have shown 
the two-way relationship of psychiatric disorders such as depression 
and anxiety with chronic pain. While depression is the most common 
psychiatric disease in all chronic pain cases, the most common mental 
symptom is anxiety. Although anxiety can increase the perception of 
pain, the pain itself can also cause anxiety (23-25).

Unlike the depression, anxiety can begin before the onset of pain in 
chronically painful patients. This makes the link between anxiety pain 
stronger than the link between depression and pain in a painful patient 
(26,27).

In a study examining patients with arthritis types other than OA, 
symptoms of depression and anxiety were shown to be associated with 
reduced mobility, pain, and treatment success (27). In this study, we 
evaluated the anxiety levels of young and elderly patients with knee 
OA and compared the findings with healthy individuals, the effect of 
anxiety on quality of life and the possible effect of OCD in patients with 
chronic knee OA. Anxiety was considered present if patients scored 8 
or more on the BAI (28,29). Apart from increasing the feeling of pain, 
anxiety also negatively affects the quality of life. In this study, patients 
with knee OA had higher anxiety levels than the control group. There 
was a positive correlation between anxiety level and the WOMAC OA 
index. There was also a negative correlation between the patients’ BAIs 
and MOCI scores and the mental and physical components of the SF-36.

Table 2. Correlation analysis of Maudsley Obsessional-Compulsive Inventory and Beck Anxiety Inventory with VAS, WOMAC, Lequesne knee 
total, SF-36 physical component summary score and mental component summary score in patients with gonarthrosis

VAS WOMAC Lequesne knee total SF-36 PCS SF-36 MCS

r p r p r p r p r p

BAI score 0.278 0.004 0.278 0.004 0.098 0.323 -0.375 <0.001 -0.455 <0.001

MOCI score

Checking 0.233 0.017 0.317 0.001 0.157 0.112 -0.297 0.002 -0.498 <0.001

Washing 0.128 0.196 0.214 0.029 0.187 0.059 -0.378 <0.001 -0.439 <0.001

Slowness 0.127 0.198 0.272 0.005 0.151 0.127 -0.223 0.023 -0.448 <0.001

Doubting 0.202 0.039 0.185 0.06 0.087 0.383 -0.256 0.009 -0.377 <0.001

Rumination 0.252 0.01 0.373 <0.001 0.267 0.006 -0.428 <0.001 -0.562 <0.001

Total 0.235 0.016 0.306 0.002 0.199 0.044 -0.384 <0.001 -0.542 <0.001

VAS: Visuel analog scale, WOMAC: Western Ontario and McMasters University Osteoarthritis Index, BAI: Beck Anxiety Inventory, SF-36: Short Form-36, PCS: Physical 
Component Summary Score, MCS: Mental Component Summary Score, MOCI: Maudsley Obsessional-Compulsive Inventory

Figure 1. Maudsley Obsessional-Compulsive Inventory subscales distribution 
according to the group

Figure 2. Boxplot of Maudsley Obsessional-Compulsive Inventory total 
score according to the group
OCI: Obsessional-Compulsive Inventory
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Developing fear and increasing anxiety in patients support the fear-

avoidance model in joint system patients. The fear-avoidance theory is 

based on the view that a person perceives pain in one of two ways: 1) 

This means that the more severe the acute pain, the more the patient 

does not perceive it as a threat. The person faces pain. As a result, 

patients recover faster. 2) Pain is perceived as threatening and the person 

exhibits pain-induced maladaptive behaviors such as fear, avoidance, 

and hypervigilance. This situation increases the functional loss in long-

term follow-up and leads to more pain (30). For these reasons, patients’ 

concerns should also be evaluated at the stage of treatment regulation.

In another study conducted with knee patients with OA over 65 years of 

age, a correlation was found between the proportion of joints in which 

pain was felt, morning stiffness, disability due to the pain threshold, and 

well-being. In anxiety and depression disorders, diagnosis and initiation 

of treatment as soon as possible may increase the response of patients 

with osteoarthritis to treatment (31).

Among anxiety disorders, especially OCD should be examined. OCD is 

the fourth most common psychiatric illness (32,33). The prevalence of 

subclinical OCD is observed as frequently as OCD. Both patients with 

OCD and patients with subclinical OCD state that their quality of life is 

impaired (34). Patients with OCD have an increased awareness of pain-

induced stimuli (35). OCD can be considered an etiological factor in 

chronic pain (26).

Various questionnaires, such as WOMAC and Lequesne, are used to 

objectively evaluate the disease stage and treatment in patients with 

OA (11). In our study, the WOMAC index, in which the patient evaluated 

himself as multidimensional, showed low scores in the control 

group and high scores in the patient groups; there was no significant 

difference between the existing study groups in the study. However, the 

Lequesne index conducted in the form of interviews showed higher 

scores in the younger knee OA patient group. In the study by Basaran 

et al. (11), WOMAC observed that it was more sensitive than Lequesne in 

evaluating knee OA in Turkish patients and recommended this test to be 

performed. Scopaz et al. (35) In a study of 182 patients with knee OA, as 

assessed by WOMAC (self-reported function), high anxiety was associated 

with poor physical function.

Patient’s health status, wishes and expectations reflect his/her personal 

and sociocultural characteristics; limitations in his/her ability to fulfill 

these wishes and expectations owing to his/her health status and the 

patient’s response to these limitations and emotional status play a role 

in determining the health-related quality of life (36-38). SF-36 is one of 

the most frequently used scales for evaluating the general health status. 

In this study, PCS and MCS scores of SF-36 were low in both knee OA 

groups and were similar. In young patients, the effects on both physical 

and emotional roles were more pronounced, but the mental health 

results were similar in all groups. A limitation of this study is that the 

educational status and occupation of patients were not recorded because 

differences in these characteristics may affect the SF-36 MCS scores.

There is no study in the literature examining the quality of daily life of 

patients with knee pain and anxiety. However, the correlation between 

the physical effects of conditions such as anxiety and treatment 

compliance in these patients has not been examined. For these reasons, 

we believe that the role of mood changes in such diseases should be 

investigated more comprehensively.

Study Limitations

The first limitation of our current study is that it includes the situation 

during the study period by making an observational study by taking 

sections that include a certain period in a long-term disease. Another is 

that the drugs used and other concomitant diseases are not taken into 

account.

Conclusion

Anticipating risky situations that may increase the incidence of disease 

in knee OA diagnosed at a young age and informing the patients about 

this issue contributes to the preservation of joint health and increase the 

quality of life in the future. In our study, we found an increase in anxiety 

in individuals with knee OA. BAI score was higher in elderly patients 

with OA (13.6±9.94) compared with young patients with OA (12.4±5.91) 

and control group patients (7±6.4), the overall anxiety level was higher 

in patients with knee OA compared with the control group (p<0.001). 

However, in our study, when patients with knee pain were evaluated 

together with the control group, no significant difference was found 

between joint function and quality of life. As a result, the relationship 

between OCD and knee OA can be determined by more comprehensive 

and detailed studies.
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