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Purpose: The purpose of this study is to provide basic evidence on the need to approach osteoarthritis patients through a psychological 
factors-considering rehabilitation program by understanding how activity restrictions in osteoarthritis affect health-related quality of life 
and depression.
Methods: This study assessed 3,761 osteoarthritis patients from the Korea National Health and Nutrition Examination Survey. The sub-
jects were divided into two categories: with and without activity restriction.
Results: The prevalence of osteoarthritis in women was higher than that of men (men: 19.7%; women: 80.3%), and high BMI increased 
the prevalence of osteoarthritis. The EQ-5D index of subjects with activity restriction was 0.84±0.18 (points), while in those without ac-
tivity restriction was 0.93±0.12, and the diagnosis of depression was 15.8%, 8.2%. There was a statistically significant difference in the 
odds ratio for each item in the EQ-5D. Moreover, the odds ratio for depression with activity restriction was 2.098 compared with no ac-
tivity restriction.
Conclusion: Activity restriction of osteoarthritis patients significantly decreases the health-related quality of life and increase the proba-
bility of depression. Therefore, early diagnosis of depression symptoms to prevent deterioration of symptoms in patients with osteoarthri-
tis and to increase compliance with rehabilitation treatment, and to provide arbitration, including treatment that can alleviate depres-
sion.
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INTRODUCTION

Arthritis is the main cause of limiting physical activity in patients.1 The 

most osteoarthritis among arthritis is a typical chronic degenerative dis-

ease in Korea, with an annual medical cost of 6.44 million won per per-

son, accounting for the largest portion of the chronic disease’s medical ex-

penses.2,3 In addition, the prevalence of osteoarthritis is on the rise with 

the aging population, which is a condition that brings pain and physical 

disability and is expected to increase medical spending.4 In particularly, 

knee osteoarthritis has been found to be a major factor causing long-term 

walking exercise and functional disorders in the body of the elderly.5,6

Osteoarthritis is not a life-threatening condition and is often not sub-

ject to initial management and appropriate medical treatment because it is 

considered a process of normal aging.6,7 This not only results in symptoms 

such as joint friction, joint pain, and stiffness along with pathological 

changes such as damage to joint cartilage, but also experiences limitations 

of functional activity.8,9

Quality of life is an assessment of the degree and value of life centered 

on an individual’s socio-cultural and environmental backgrounds and is a 

long-term outcome assessment index used in patients with various chron-

ic diseases, such as arthritis and diabetes.10-15 Most elderly people with os-

teoarthritis experience physical and mental health problems and low 

health-related quality of life.16 According to a prior study, older people 

with osteoarthritis perceive their health conditions worse than those with-
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out osteoarthritis.17 Moreover, patients with osteoarthritis experience 

more depression than healthy elderly people or those without arthritis as 

they experience walking disorders, restrictions on daily activities and falls 

due to symptoms such as pain and stiffness caused by disease.18-20

Depression has a negative effect on the recovery of dysfunction because 

it leads to a loss of roles, and in severe cases, it reduces the motivation of 

rehabilitation, making treatment difficult, directly affecting physical func-

tional conditions and poor quality of life.21 In patients with osteoarthritis, 

depression can also have a negative effect on the intervention of pain 

management or post-operative outcomes,22 aggravating pain, and increas-

ing the risk of suicide.23

According to the prior study, there were many studies on the quality of 

life and the degree of depression in patients with osteoarthritis, but studies 

on the direct influence of the restriction of activity in patients with osteo-

arthritis on quality of life and depression were not active.3,16,17 Therefore, 

this study was conducted on patients with osteoarthritis to find specific 

influences on the health-related quality of life and the relevance of depres-

sion with or without restrictions on activity. By identifying these associa-

tions, this study also seeks to provide health care professionals involved in 

treatment with basic evidence on the need to approach osteoarthritis pa-

tients by taking into account psychological factors in their treatment and 

rehabilitation programs, and to assist in the clinical direction of interven-

tion that can alleviate depression and improve the quality of life.

METHODS

1. Data source and sampling

This study used data from the 6th and 7th Korea National Health and 

Nutrition Examination Survey (KNHANES, 2013-2018) conducted by 

the Korea Centers for Disease Control and Prevention. Out of a total of 

47,217 people, 26,462 people under 50 years of age, 2,956 non-response to 

diagnosis of osteoarthritis, and 429 non-response to diagnosis of health-

related quality of life and depression were excluded. Finally, 17,370, of 

which 3,761 were diagnosed with osteoarthritis, and 13,662 were not diag-

nosed.

2. Measurements of variables

In this study, the health survey items of KNHANES were analyzed using 

data from gender, age, personal income level, marital status, body mass in-

dex (BMI), smoking and drinking status, subjective health condition, ac-

tivity restriction, health-related quality of life survey, and diagnosis of de-

pression.

Age was calculated as the average age value based on the data, and indi-

vidual income levels were divided into “Quartile 1: Lowest” to “Quartile 4: 

Highest” using income classification based on the quartile. In the case of 

marriage, it was reclassified as “yes” if the patient lived with a spouse and 

“no” if the patient did not.

BMI was reclassified as “low weight: BMI< 18.5”, “normal: ≧18.5, < 25”, 

and “overweight: ≧25” using variables calculated as [weight(kg)/

height(m2)]. Smoking conditions were classified as “current”, “former” and 

“never”. Drinking conditions were classified as “no” in the latest year’s fre-

quency of drinking, when people answered “no more than once a month 

or never drank” and “yes” if the answer was “one or four times a month, 

two to four times a month, or two to three times a week or more”. Subjec-

tive health conditions were divided into “good”, “normal” and “bad”, and 

the diagnosis of depression used the responses “yes” and “no”.

The health-related quality of life for osteoarthritis patients was analyzed 

using EQ-5D (EuroQol-5 Dimension) (Figure 1). EQ-5D has been devel-

oped as a tool to measure the health-related quality of life and is divided 

into five areas: mobility, self-care, usual activities, pain/discomfort, anxi-

ety/depression. The EQ-5D indicators of health-related quality of life that 

Figure 1.�EQ-5D�Health�Questionnaire.
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are used for chronic patients consist of three levels: “no problems”, “moder-

ate problems”, and “severe problems”. These are weighted on each of the 

measures of five problems. This value ranges from 1 for complete health to 

-1 for less than death. In this study, three levels of answers were divided 

into two groups (No problem/problem present). The problem group in-

cluded those who responded to ‘moderate problem’ and ‘severe problem’ 

among the three levels of severity.

3. Statistical analysis

The data of KNHANES were weighted in consideration of the extraction 

rate and response rate so that the subjects participating in the survey could 

represent the people of Korea, and in this study, the “itvex” weight was re-

flected in the data analysis. The characteristics of the subjects were ana-

lyzed using descriptive statistics. An independent t-test was used to com-

pare differences in the mean values of baseline parameters among the 

groups. Moreover, subjects’ depression and health-related quality of life 

were analyzed using chi-square test according to their activity limitation. 

Using logistic regression analysis, gender, age, personal income level, mari-

tal status, BMI, smoking and drinking status, and subjective health status 

were adjusted and analyzed for the link between the activity limit of the 

subjects and the quality of life related to depression and health. The data 

analysis used the SPSS 22.0 program and the statistical significance level 

was defined as p < 0.05.

RESULTS

The prevalence of osteoarthritis in women was higher than that of men 

(men: 19.7%; women: 80.3%), and high BMI increased the prevalence of 

osteoarthritis. In addition, patients with osteoarthritis responded that 

their subjective health conditions were poor and that there were restric-

tions on their activities. The diagnosis of depression was more than double 

the rate of osteoarthritis patients compared to normal (Table 1).

The quality of health-related life of patients with osteoarthritis was sta-

tistically significantly lower than 0.93 of those who responded that there 

was no activity restriction, with 0.84 of those who responded that there 

was an activity restriction based on a maximum value of 1. Each element 

of quality of life was divided into mobility, self-care, usual activities, pain/

discomfort, anxiety/depression, and showed statistically significant differ-

Table 1.�Characteristics�of�the�study�population�aged�≧50�years�of�KNHANES,�2013�to�2018

Characteristics Categories
OA

p
Yes�(n=3,761) No�(n=13,662)

Age�(yr) 66.85±0.17 61.39±0.09 <0.0001

Sex�(n,�%) Male� 694�(19.7) 6,756�(53.0) <0.0001

Female 3,067�(80.3) 6,906�(47.0)

Income�(individual) Quartile�1�(lowest) 1,051�(29.0) 3,179�(23.3)

Quartile�2 980�(25.3) 3,399�(24.8)

Quartile�3 887�(23.0) 3,459�(25.1)

Quartile�4�(highest) 843�(22.7) 3,625�(26.8)

Spouse�(n,�%) Yes 2,378�(64.0) 10,797�(80.4) <0.0001

No 1,383�(36.0) 2,865�(19.5)

BMI�(kg/m2,�%) Underweight�(<18.5) 48�(1.2) 377�(2.6) <0.0001

Normal�(≧18.5,�<25) 1,950�(52.1) 8,654�(62.8)

Overweight�(≧25) 1,763�(46.7) 4,631�(34.6)

Smoking�status�(n,�%) Current 244�(7.5) 2,222�(18.5) <0.0001

Former 536�(15.0) 3,807�(28.4)

Never 2,981�(77.5) 7,633�(53.1)

Alcohol�drinking�status�(n,�%) Yes 1,845�(51.1) 8,781�(67.2) <0.0001

No 1,916�(48.9) 4,881�(32.8)

Subject�health�condition�(n,�%) Good 471�(12.6) 3,709�(28.0) <0.0001

Ordinary 1,722�(46.7) 7,048�(52.0)

Poor 1,568�(40.7) 2,905�(20.0)

Depression�(n,�%)� Diagnosed�by�a�doctor 383�(9.9) 640�(4.4) <0.0001

Activity�limitation�(n,�%) Yes 890�(22.8) 1400�(9.4) <0.0001

M±SD:�mean±standard�deviation,�BMI:�body�mass�index,�p�value�for�t-test�or�Rao-scott�chi-square�test.
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ences in each item depending on whether the activity was restricted. In 

addition, subjective health conditions showed 67.1% of those with activity 

restrictions answered they were “poor,” while 52.0% answered they were 

“ordinary” to those without activity restrictions. The diagnosis of depres-

sion showed a statistically significant difference of 15.8% in groups with 

activity restrictions and 8.2% in groups without activity restrictions (Table 

2).

In odds ratio of health-related quality of life after adjusted by gender, 

age, marriage, BMI, smoking and drinking, and subjective health condi-

tions, there were problems of 3.935 in mobility, 4.129 in self-care, 5.470 in 

daily activities, 4.584 in pain/discomfort, and 3.069 in anxiety/depression 

(Table 3).

The diagnosis of depression in those who responded with activity re-

strictions was 2.098 times higher than those who did not have activity re-

strictions (Table 4).

DISCUSSION

Diseases with high incidence, such as osteoarthritis, that require continu-

ous medical services and high medical spending need to identify the 

health-related quality of life of the recipient. This study, using data from 

the 6th and 7th KNHANES, looked at the effects of activity restrictions 

on the health-related quality of life and depression of osteoarthritis pa-

tients. Comparing the relationship between quality of life and depression 

by stratifying the subjects of this study according to their activity restric-

tions, there was a significant difference.

Comparing health-related life quality relationships under activity re-

strictions, EQ-5D index showed a significant difference of 0.84 points for 

those who said they had activity restrictions and 0.93 points for those who 

said they did not. Individual items also showed statistically significant dif-

ferences in mobility, self-care, daily activities, pain/discomfort, anxiety/

depression. The impact of activity restrictions on the quality of life also 

showed that those who responded with “problem present” were 3.94 times, 

4.13 times, 5.47 times, 4.58 times and 3.07 times higher for each category 

compared to “no problem.” In addition, the number of cases in which sub-

ject’s health is perceived to be poor under subjective health conditions 

more than doubled to 32.9% in groups without activity restrictions and 

67.1% in groups with activity restrictions. These results indicate that osteo-

arthritis patients with activity restrictions have significantly lower quality 

of health-related life compared to those without activity restrictions, and 

serious problems with mobility, self-care, daily activities, pain/discomfort, 

anxiety/depression, and subjective health conditions.

This is in line with the results of a prior study that, in the case of elderly 

osteoarthritis patients, the quality of life decreases significantly due to per-

sistent joint pain, fatigue, and physical activity restrictions,24 and when 

they feel there are many restrictions on behavior or restrictions on social 

roles, the quality of life can be further decreased.25 Also, knee rigidity, the 

main symptom of osteoarthritis, is consistent with the results of a prior 

Table 2.�Proportion�of�depression�and�health-related�quality�of�life�ac-
cording�to�the�activity�limitation�of�osteoarthritis�patients

Characteristics�/�Categories
Activity�limitation�
Yes�(n=890)

[M±SD�or�%]�
No�(n=2,871)

EQ-5D

Index�(points)* 0.84±0.18 0.93±0.12

Problem�of�mobility* 652�(71.7) 1,180(39.1)

Problem�of�self-care* 260�(27.9) 246�(7.8)

Problem�of�usual�activities* 510�(55.4) 560�(17.9)

Problem�of�pain/discomfort* 702�(78.8) 1,288�(44.4)

Problem�of�anxiety/depression* 365�(38.9) 499�(16.8)

Subject�health�status*

Good 40�(4.8) 431�(14.9)

Ordinary 246�(28.1) 1,476(52.2)

Poor 604�(67.1) 964�(32.9)

Depression�(diagnosed�by�a�doctor)*

Yes 145�(15.8) 238�(8.2)

by�chi-square�test,�M±SD:�mean±standard�deviation.
*p<0.0001.

Table 3.�Association�between�each�item�of�EQ-5D�and�activity�limita-
tion�in�osteoarthritis�patients

Individual�components
Activity�limitation,�OR�(95%�CI)

Yes No

EQ-5D

Problem�of�mobility* 3.935�(3.207-4.828) 1(ref)

Problem�of�self-care* 4.129�(3.259-5.232) 1(ref)

Problem�of�usual�activities* 5.470�(4.487-6.668) 1(ref)

Problem�of�pain/discomfort* 4.584�(3.708-5.667) 1(ref)

Problem�of�anxiety/depression* 3.069�(2.524-3.732) 1(ref)

p�values�were�obtained�by�logistic�regression�analysis�adjusted�for�sex,�age,�
spouse,�BMI,�smoking�status,�alcohol�drinking�status,�subject�health�status.
*p<0.0001.

Table 4.�Association�between�depression�diagnosis�and�activity�limita-
tion�in�osteoarthritis�patients

Depression
Activity�limitation,�OR�(95%�CI)

Yes No

diagnosed�by�a�doctor* 2.098�(1.613-2.728) 1�(ref)

p�values�were�obtained�by�logistic�regression�analysis�adjusted�for�sex,�age,�
spouse,�BMI,�smoking�status,�alcohol�drinking�status,�subject�health�status.
*p<0.0001.
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study that people tend to perceive their health conditions as worse than 

patients without disabilities because it limits the patients’ social and daily 

activities by causing walking disorders and physical disabilities.8,17

The diagnosis of depression in those subject to osteoarthritis with ac-

tivity restrictions was 15.8 percent, significantly higher than 8.2 percent in 

those without activity restrictions. The comparison of influence between 

the two groups showed 2.098 times higher than those without activity re-

strictions. These findings suggest that the activity restrictions and depres-

sion of osteoarthritis patients are positively correlated.

This association of activity restrictions and depression diagnoses in this 

study shows that functional activity restrictions and subjective health con-

ditions are consistent with the results of studies that have been shown as 

factors of influence closely related to depression in older Japanese people 

with arthritis.26 In addition, another studies reported that arthritis has a 

direct impact on depression show significant differences even after adjust-

ed by other chronic and functional conditions (smoking, drinking, cogni-

tive levels, subjective health conditions, antidepressants, and the number 

of chronic diseases).27

Elderly with osteoarthritis often experience isolation due to chronic 

pain and difficulty in social life caused by walking disorder compared to 

healthy old people,28 and their stress levels can increase due to the repeti-

tion and deterioration of osteoarthritis symptoms and the economic and 

psychological burden of ongoing management for this purpose.29 Osteo-

arthritis patients with negative emotions, such as depression due to restric-

tions on daily activities, are known to not only have higher appeals for 

pain compared to patients who do not,8 but also to have less participation 

and adaptability to rehabilitation, such as pain arbitration.22 Furthermore, 

the deterioration in health-related quality of life due to psychological 

problems of the elderly with osteoarthritis should be more thoroughly 

managed because there is a risk of leading to suicide accidents of the elder-

ly.23

The advantages of this study are significant clinical and research impli-

cations because it is a large sample of patients that can represent the Kore-

an population, and because it has been systematically performed by ex-

perts, various statistical adjustments are possible to enhance the validity 

and sensitivity of the study. The additional strength of this study is that it 

is possible to more comprehensively analyze the relationship between ac-

tivity restrictions and health-related quality of life and depression in os-

teoarthritis patients, while calibrating various potential confounding (sex, 

age, marital status, BMI, smoking and drinking status, subjective health 

status). However, since this is a study using sample data, there are limita-

tions that are difficult to explain the context of time and potential sam-

pling error as survey studies. Therefore, it is believed that more compre-

hensive research is needed in the future by conducting a longitudinal trace 

survey to compensate for these shortcomings. 

This study looked at the effects of activity restriction in osteoarthritis 

on health-related quality of life and depression. The results of the study 

showed that patients with osteoarthritis with restricted activity had lower 

quality of life and higher rates of diagnosis of depression. These results re-

quire early diagnosis of depression symptoms to prevent deterioration of 

symptoms in patients with osteoarthritis and to increase compliance with 

rehabilitation treatment, and to provide arbitration, including treatment 

that can alleviate depression. Furthermore, osteoarthritis causes long-

term pain for individuals along with significant socioeconomic costs, pa-

tient care systems will need to be specifically established through ongoing 

follow-up, along with training on arthritis management and joint 

strengthening exercises to improve health-related quality of life.
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