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Objective: There are a few studies on the relationship between personality and temper-
ament types and functionality and pain felt in patients with knee osteoarthritis (OA). This 
study aimed to determine the relationship between personality and temperament character-
istics and pain and function in patients with knee OA.

Methods: The study included 126 patients diagnosed with knee OA who met the inclu-
sion criteria. Eysenck Personality Questionnaire Revised-Short Form (EPQR-S) and Type D 
Personality Scale (DS-14) were used for personality assessment, Temperament Evaluation 
of Memphis, Pisa, and San Diego Auto-questionnaire (TEMPS-A) was employed for temper-
ament assessment, and Western Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC) was used for OA pain and general function assessment.

Results: Of the participants, 58 (46%) showed Type D personality traits, while depres-
sive temperament was dominant in 18 (14.3%) participants, irritable temperament in 12 
(9.5%), and anxious temperament in 16 (17.3%) participants. Those with Type D personality 
had worse functions, and Type D personality was positively associated with pain and total 
WOMAC  score. Total WOMAC score showed a positive correlation with neuroticism and 
psychoticism personality traits and cyclothymic and nervous temperament traits.  

Conclusion: This study demonstrates that pain and total WOMAC score are associated 
with personality and temperament characteristics in patients with knee OA. In addition to 
pharmacological and physical therapy, interventions in these areas may be beneficial.
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INTRODUCTION

Chronic pain is one of the rapidly growing public health 
problems with a significant social burden. The chronic pain 
costs are estimated to exceed the total costs spent on di-
abetes, heart disease, and cancer.[1] Overall, osteoarthritis 
(OA) affected 303 million people worldwide in 2017 and 
was one of the leading causes of disability among chronic 
pain sufferers.[2] Although it can be seen in any diarthrodial 
joint, OA most commonly occurs in the hands, knees, and 
hip joints, with the highest prevalence in the knee.[3] When 
it is symptomatic, OA leads to significant declines in emo-
tional and physical health, social functioning, and daily life 
activities. Hip and knee OA ranked as the eleventh leading 
cause of global disability out of 291 conditions, and OA 
pain is considered to be a leading cause of mobility impair-
ment in older adults.[4] These rates are projected to rise as 
a result of longer life expectancy, increasing prevalence of 
obesity, and a growing elderly population.

Personality and temperament describe how individuals 

perceive their environment, relate, and think about the 
environment. In addition, they may be affected by traumas 
that may cause depression or anxiety.[5] Anxiety can be 
defined as state anxiety and trait anxiety. State anxiety is a 
transient emotional state and can be reflected in thought, 
emotion, and behavior at a given moment. However, trait 
anxiety persists for a long time and may reflect a persistent 
pattern of emotions, thoughts, and behaviors. These dif-
ferent thoughts and behaviors can change the perception 
of pain, disability, and quality of life. Many of these can be 
found in various personality types and can affect the sever-
ity of pain, quality of life, and functionality of the person.

Studies investigating chronic pain and personality traits 
have shown that higher harm avoidance and lower self-
management may be leading personality traits in chronic 
pain sufferers, with an association between neuroticism 
and pain.[6-11] However, to the best of our knowledge, 
including these studies, few studies examine the patient 
group with OA, one of the most common causes of 
chronic pain, as a sample. This study investigated the rela-
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tionship between personality and temperament character-
istics and pain and functionality in patients with knee OA.

MATERIALS AND METHODS

A priori power analysis was performed with G*Power ver-
sion 3.1.9.4 to determine the minimum sample size re-
quired for the study. The results showed that at α=0.05 
significance criterion for correlation analysis, the required 
sample size was N=84 to reach 80% power to detect a 
medium effect. The study included 126 patients who pre-
sented to the physical therapy and rehabilitation clinic of 
Oltu State Hospital with knee pain and were diagnosed 
with idiopathic knee OA according to the classification cri-
teria[12] for the subgroups of OA. Uncooperative patients 
who had secondary OA, low back or hip pain, systemic 
inflammatory disease, and cancer and had received physi-
cal therapy or intra-articular injections within the last six 
months were excluded from the study. Written informed 
consent was obtained from the patients. Ethics commit-
tee approval was obtained from the Erzurum Regional 
Training and Research Hospital Ethics Committee. (Num-
ber: 37732058-514.10). The study was conducted under 
the 1964 Declaration of Helsinki principles and its later 
amendments.

Data Collection Tools

Sociodemographic Data Form: A questionnaire form was 
prepared by the authors to obtain information on patients’ 
sociodemographic data characteristics such as age, gender, 
education, employment status, and disease duration.

Western Ontario and McMaster Universities Os-
teoarthritis Index (WOMAC): It is a scale recommended 
by Outcome Measures in Rheumatology Clinical Trials 
(OMERACT) for studies on OA. The Turkish validity and 
reliability study of the scale was conducted by Tuzun et 
al.[13] The scale consists of three subscales: pain, stiffness, 
and physical function, with a total of 24 questions. High 
scores indicate increased pain and stiffness and deteriora-
tion in physical function.[13]

Eysenck Personality Questionnaire Revised-Short Form 
(EPQR-S): This 24-item questionnaire evaluates three di-
mensions of personality: extraversion (more participation 
in social activities, more talkative), neuroticism (stressed, 
anxious, over-focusing on somatic sensations and inter-
preting somatic sensations as harmful or threatening), and 
psychoticism (low social functioning). In addition to these 
three domains, it aims to prevent bias and increase the 
validity of the questionnaire with the lying subscale. The 
score that can be obtained for each personality trait varies 
between 0 and 6. The Turkish validity and reliability study 
of the scale was conducted by Karanci et al.[14]

Temperament Evaluation of Memphis, Pisa, and San Diego 
Auto-questionnaire (TEMPS-A): The scale evaluating 
dominant affective temperament types such as depres-
sive, cyclothymic, hyperthymic, nervous, and anxious was 
developed by Akiskal et al.[15] The cut-off score of the 

9-item scale was found to be 13 for depressive, 18 for 
cyclothymic, 20 for hyperthymic, 13 for nervous, and 18 
for anxious temperament.[16]

Type D Personality Scale (DS-14): Individuals with negative 
affect usually have a depressed mood, feel less well, and 
exhibit more physical symptoms. Socially introverted in-
dividuals feel nervous, insecure, and suppressed. Negative 
affectivity and social introversion are seen together in in-
dividuals with type D personality. The scale was developed 
to assess Type D personality. It consists of 14 items and 
two subscales of negative affectivity and social inhibition. 
Those who score ≥10 points on the two subscales are 
considered to have a Type D personality. The Turkish va-
lidity and reliability study of the scale developed by Denol-
let[17] was conducted by Alcelik et al.[18]

Statistical Analysis

The data used were analyzed with SPSS version 24.0. Mean 
and standard deviation were used to summarize the data. 
The Kolmogorov-Smirnov test was used to analyze the 
normality of the data. The independent samples t-test was 
used to compare WOMAC data between groups. Pear-
son’s correlation analysis was used for normally distrib-
uted data, while Spearman’s correlation analysis was used 
for non-normally distributed data. A p-value less than 0.05 
was considered statistically significant.

RESULTS

There were 84 female and 42 male participants with knee 
OA. The mean age of the participants was 59.37±9.29 
years, the educational level was 6.06±2.19 years, the dis-
ease duration was 3.60±4.17 years, and the body mass in-
dex (BMI) was 31.17±6.28. Only 18 (14.3%) participants 
were employed. The evaluation by the DS-14 cut-off score 
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Table 1.	 Socio-demographic and other characteristics of 
the participants

Variables	 Value, n (%)

Gender (female/male)	 84/42 (66.7/33.3)
Employed/Non-employed	 18/108 (14.3/85.7)
Unilateral knee/Bilateral knee	 52/74 (41.3/58.7)
Age, mean±SD	 59.37±9.29
Educational level (year), mean±SD	 6.06±2.19
Disease duration (year), mean±SD	 3.60±4.17
BMI, mean±SD	 31.17±6.28
Dominant temperament
	 Depressive 	 18 (14.3)
	 Cyclothymic 	 0 (0)
	 Hyperthymic	 0 (0)
	 Irritable	 12 (9.5)
	 Anxious	 16 (17.3)
Type D personality (yes/none)	 58/68 (46/54)

SD: Standard deviation; BMI: Body mass index.



revealed that 58 (46%) participants had Type D person-
ality traits. The evaluation of the dominant temperament 
by the TEMPS-A cut-off scores showed that depressive 
temperament was dominant in 18 (14.3%) participants, ir-
ritable temperament in 12 (9.5%) participants, and anxious 
temperament in 16 (17.3%) participants (Table 1).

The classification of the participants by gender revealed no 
significant difference between the female and male groups 
in terms of pain, stiffness, function, and total WOMAC 
scores (p>0.05 for all). The classification of the participants 
as unilateral and bilateral knee OA showed a significant 
difference in terms of pain, stiffness, and total WOMAC 
scores in the bilateral knee OA group (p=0.045, p=0.049, 
p=0.040, respectively), while there was no significant dif-
ference in terms of function (p=0.080). The classification 
of those with and without Type D personality revealed 
a significant difference in terms of function, which was 
worse in those with Type D personality (p<0.001), while 
there was no significant difference between the groups in 
terms of pain, stiffness, and total WOMAC scores (p>0.05 
for all) (Table 2).

The evaluation of the correlation of pain level with some 
variables and personality temperament characteristics 
showed a negative correlation (r=-0.252, p=0.004) with 
the duration of education and a positive correlation 
(r=0.226, p=0.011) with Type D personality (Table 3).

The evaluation of the correlation of total WOMAC score 
with some variables and personality temperament charac-
teristics revealed a negative correlation with the duration 
of education (r=-0.301, p=0.001), a positive correlation 
with disease duration (r=0.241, p=0.006), a positive cor-
relation with Type D personality, neuroticism, and psy-
choticism (r=0.336, p<0.001; r=0.223, p=0.012; r=0.180, 
p=0.044, respectively), and a positive correlation with cy-
clothymic and irritable temperament (r=0.212, p=0.017; 
r=0.309, p<0.001, respectively) (Table 4).

DISCUSSION

In the study, it was demonstrated that there was a neg-
ative correlation between pain level and education and a 
positive correlation between pain level and Type D per-
sonality in patients with knee OA. The results revealed a 
negative correlation between total WOMAC score and 
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Table 2.	 Comparison of VOMAC scores of the groups

Group	 Pain 	 p	 Stiffness	 p	 Function	 p	 Total VOMAC score	 p

Female 	 12.29±4.38	 0.497	 4.68±2.17	 0.252	 43.14±13.39	 0.234	 60.49±18.16	 0.209
Male  	 11.71±4.55		  4.21±2.06		  40.09±13.68		  56.21±17.41	
Unilateral knee	 11.15±4.30	 0.045	 4.08±2.13	 0.049	 39.62±13.50	 0.080	 55.15±18.19	 0.040
Bilateral knee	 12.76±4.42	     	 4.84±2.10		  43.90±13.52		  61.81±17.39	
Type D personality (+)	 12.48±4.37	 0.366	 5.21±1.44	 <0.001	 43.31±11.66	 0.357	 61.41±15.69	 0.168
Type D personality (-)	 11.76±4.47		  3.94±2.45		  41.12±14.92		  57.06±19.58	

Table 3.	 Correlation of variables with pain

		  R	 P

Age 	 0.102	 0.254*

Educational level	 -0.252	 0.004*

Disease duration	 0.114	 0.205**

BMI		 -0.148	 0.098*

Personality		
	 Type D personality	 0.226	 0.011*

	 Extraversion 	 -0.126	 0.160*

	 Neuroticism	 0.098	 0.274*

	 Psychoticism	 0.053	 0.552**

Temperament 		
	 Depresive	 0.050	 0.575*

	 Cyclothymic 	 0.105	 0.241*

	 Hyperthymic 	 -0.14	 0.874*

	 Irritabl	 0.124	 0.165**

	 Anxious	 0.102	 0.256*

BMI: Body mass index; *:Pearson correlation analysis; **: Spearmen cor-
relation analysis.

Table 4.	 Correlation of variables with total VOMAC 
score

		  r	 P

Age 	 0.148	 0.099*

Educational level	 -0.301	 0.001*

Disease duration	 0.241	 0.006**

BMI		 0.16	 0.856*

Personality		
Type D personality	 0.336	 <0.001*

Extraversion 	 -0.115	 0.201*

Neuroticism	 0.223	 0.012*

Psychoticism	 0.180	 0.044**

Temperament 		
Depresive	 0.175	 0.05*

Cyclothymic 	 0.212	 0.017*

Hyperthymic 	 -0.99	 0.271*

Irritablr	 0.309	 <0.001**

Anxious	 0.144	 0.109*

BMI: Body mass index; *:Pearson correlation analysis; **: Spearmen cor-
relation analysis.



the subject of research for future studies. There is a need 
for further research on these issues.

Consistently with previous studies,[29,30] there was no dif-
ference between the gender groups in terms of pain and 
other WOMAC scores in our study. Interestingly, our 
study showed no correlation between age and pain and the 
WOMAC sub-scores, although the prevalence of knee OA 
increased with age. This may be due to the higher preva-
lence of life stress and hypochondriasis, which are associ-
ated with higher pain scores in young people.[31] Obesity, 
which is a known risk factor for the development of OA, 
has been associated with increased severity of OA-related 
pain.[32] However, in our study, as in the study of Somers 
et al.,[33] it was found that BMI was not correlated with 
pain scale scores. In line with another study conducted in 
our country,[34] there was a negative correlation between 
educational level and the WOMAC scores. This may be 
related to the association of a low level of education with 
the inability to interpret pain sensation and to cope with 
pain and disability. As expected, pain, stiffness, and total 
WOMAC scores were significantly higher in those with 
bilateral knee OA than those with unilateral knee OA. As 
an unexpected result, there was no difference in function 
between the groups. Thus, it can be interpreted that func-
tionality will be significantly affected in both cases in pa-
tients with knee OA, whether unilateral or bilateral.

Our study has some limitations. The study sample is rela-
tively small. Since the sample size was insufficient, a group 
could not be created according to dominant temperament 
characteristics, and no statistical evaluation could be made. 
In addition, since an observational study was conducted by 
taking sections containing a certain period in a long-term 
disease, it only includes the state within the study period.

Conclusions

Our study demonstrated a positive correlation between 
Type D personality and pain, a positive relationship be-
tween the total WOMAC score and Type D personali-
ty, neuroticism, and psychoticism personality traits, and 
a positive correlation between the total WOMAC score 
and cyclothymic and irritable temperament traits. In addi-
tion to pharmacological and physical therapy, psychosocial 
interventions for these domains may help treat OA.
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duration of education, a positive correlation between total 
WOMAC score and Type D personality traits, neuroti-
cism, psychoticism personality traits, and a positive corre-
lation between total WOMAC score and cyclothymic and 
irritable temperament traits.

Previous studies on personality traits found that negative 
affective states, depression, and neuroticism were highly 
associated with pain and disability in OA patients.[19,20] 

Moreover, a prospective study on neuroticism predicted 
higher joint pain levels after 23 years.[21] Our study showed 
no correlation with pain, but there was a positive cor-
relation between neuroticism and psychoticism and total 
WOMAC score, which also evaluates pain, stiffness, and 
functionality. Personality traits such as neuroticism and 
psychoticism may have a negative effect on diverting sit-
uational pain-related attention response from pain sen-
sation to another direction and on cognitive distraction 
mechanisms.[22] In addition, it has been suggested that psy-
choticism is a personality trait that is a predictor of bodily 
symptoms.[23] These negative effects may be associated 
with the results of our study.

Our study is the first to assess Type D personality in pa-
tients with knee OA. Previous studies with fibromyalgia 
and ankylosing spondylitis patient groups found that pa-
tients with Type D personality were worse in terms of 
pain, physical mobility, sleep, and social and emotional 
functions compared to patients without Type D personal-
ity.[24,25] Furthermore, Type D personality, including chronic 
pain, has been associated with increased the number or 
severity of reported health complaints. The comparison 
of the groups with and without Type D personality in our 
study showed a significant difference only in terms of the 
WOMAC stiffness score, while there was a positive cor-
relation between the Type D personality score and both 
pain and total WOMAC score.

A previous study conducted in our country evaluated 
temperament characteristics of OA patients and found a 
higher rate of depressive and anxious dominant temper-
ament and no correlation with pain.[26] In our study, the 
dominant temperament rates were similar, and no corre-
lation was found with pain. Moreover, there was a positive 
correlation between total WOMAC score and cyclothymic 
and irritable temperament. Individuals with a depressive 
temperament have low energy and exhibit negative cogni-
tions and emotions. In anxious temperament, the person 
tends to constantly worry about the well-being of himself/
herself and his/her relatives. It involves hyperthymic tem-
perament, enthusiastic temperament, and behavioral ex-
cesses. Irritable temperament is characterized by a highly 
unbalanced mixture of dysthymic and hyperthymic char-
acteristics, exhibiting characteristics such as overly critical 
attitudes and outbursts of anger. Cyclothymic tempera-
ment is characterized by mood swings between depres-
sive and hyperthymic characteristics.[27,28] The prevalence 
of depressive and anxious temperament in patients with 
knee OA and the positive correlation of total WOMAC 
score with cyclothymic and irritable temperament may be 
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Amaç: Diz osteoartritli hastalarda kişilik ve mizaç tipleri ile işlevsellik ve hissedilen ağrı arasındaki ilişkiyi inceleyen az sayıda çalışma bulun-
maktadır. Bu çalışmada diz osteoartritli hastalarda kişilik ve mizaç özellikleri ile ağrı ve fonksiyon arasındaki ilişkinin belirlenmesi amaçlandı.

Gereç ve Yöntem: Çalışmaya dahil edilme kriterlerini karşılayan diz osteoartrit tanısı alan 126 hasta dahil edildi. Kişilik değerlendirmesi 
için Eysenck Kişilik Anketi Revize Edilmiş Kısa Formu (EPQR-S) ve D Tipi Kişilik Ölçeği (DS-14), mizaç değerlendirmesi için Memphis, Pisa 
ve San Diego Mizaç Değerlendirmesi Anketi (TEMPS-A) kullanıldı. OA ağrısı ve genel fonksiyon değerlendirmesi için Western Ontario ve 
McMaster Üniversiteleri Osteoartrit İndeksi (WOMAC) kullanıldı.

Bulgular: Katılımcıların 58’i (%46) D Tipi kişilik özellikleri gösterirken, 18’inde (%14.3) depresif mizaç, 12’sinde (%9.5) sinirli mizaç ve 
16’sında (%17.3) endişeli mizaç baskındı. D Tipi kişiliğe sahip olanlar daha kötü işlevlere sahipti ve D Tipi kişilik, ağrı ve toplam WOMAC 
puanı ile pozitif olarak ilişkiliydi. Toplam WOMAC puanı, nevrotiklik ve psikotisizm kişilik özellikleri ve siklotimik ve sinirli mizaç özellikleri 
ile pozitif bir korelasyon gösterdi.

Sonuç: Bu çalışma, diz osteoartritli hastalarda ağrı ve toplam WOMAC skorunun kişilik ve mizaç özellikleri ile ilişkili olduğunu göstermek-
tedir. Farmakolojik ve fizik tedaviye ek olarak, bu alanlara yönelik müdahaleler faydalı olabilir.

Anahtar Sözcükler: Ağrı; fonksiyon; kişilik; mizaç; osteoartrit.
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