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Participants of KHNANES
2016-2020
(N = 39,738)

( Excluded (N = 16,483)
Age < 40 years

Age 2> 40 years
(N = 23,255)

Non-musculoskeletal
disorders

( Excluded (N = 18,483)

Musculoskeletal disorders
(N = 4,772)

'( Excluded (N = 41)
Missing value

Final subjects
(N = 4,731)

Figure 1. Flow chart of subject inclusion and exclusion.
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Table 2. METs by the type and intensity of physical activities
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Table 4. Selection of variables

Variables Categorization
Interesting variable Physical activity gforilep; Irregular practice group, Regular practice
Dependent variable Health-related quality of life Sloe%%()EQ_SD score = mean), Bad(EQ-5D score <
Sex Men, Women
Pemographic  ~pge 40-49, 50-59, 60-69, over 70
Region Urban, Rural

Marital status

Married or cohabiting, Else

Socioeconomic  Income level Low, Middle, High
factors Educational level Low, Middle, High
Independent variable Economic activity Yes, No
Activity limitation due to arthritis,
fractures, and joint injuries Yes, No
Health-related Smoking Yes, No
factors T
Drinking Yes, No

Type of arthritis

Osteoarthritis, Rheumatism, Osteoporosis

Other factors

Survey years

2016, 2017, 2018, 2019, 2020

EQ-5D, EuroQol-5 dimention

*The mean of the EQ-5D index (Men: 0.861; Women: 0.849)
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Table 5. General characteristics of the study population

Men Women
HRQoL HRQoL
Variables _ _ _ _
ToTaL  BOSRECe B e pame | TOTAL BRI BN e
N % N % N % N % N % N %
Total (N=4,731) 783 100.0 521 66.5 262 33.5 3,948 100.0 2,589 65.6 1,359 344
Physical activity <.0001 <.0001
None 336 42.9 200 59.5 136 40.5 1,663  42.1 956 57.5 707 42.5
Irregular practice group 134 17.1 83 61.9 51 38.1 934 23.7 634 67.9 300 32.1
Regular practice group 313 40.0 238 76.0 75 24.0 1,351 34.2 999 73.9 352 26.1
Age <.0001 <.0001
40~49 32 4.1 27 84.4 5 15.6 148 3.7 130 87.8 18 12.2
50~59 127 16.2 105 82.7 22 17.3 650 16.5 533 82.0 117 18.0
60~69 252 32.2 174 69.0 78 31.0 1,370  34.7 970 70.8 400 29.2
over 70 372 47.5 215 57.8 157 42.2 1,780  45.1 956 53.7 824 46.3
Marital status 0.0003 <.0001
Married or Cohabiting 661 84.4 457 69.1 204 30.9 2,385 60.4 1,737 72.8 648 27.2
Else 122 15.6 64 52.5 58 47.5 1,563  39.6 852 54.5 711 45.5



Income level

Low 290 37.0 150 51.7 140

Middle 363 46.4 263 72.5 100

High 130 16.6 108 83.1 22
Educational level

Low 249 31.8 136 54.6 113

Middle 373 47.6 252 67.6 121

High 161 20.6 133 82.6 28
Region

Urban area 331 42.3 231 69.8 100

Rural area 452 57.7 290 64.2 162
Economic activity

Yes 404 51.6 300 74.3 104

No 379 48.4 221 58.3 158
Activity limitation due to arthritis, fractures, and joint injuries

Yes 79 10.1 19 24.1 60

No 704 89.9 502 71.3 202

48.3
27.5
16.9

45.4
32.4
17.4

30.2
35.8

25.7
41.7

75.9
28.7

<.0001

<.0001

0.099

<.0001

<.0001

1,582
1,783
583

2,023
1,531
394

1,766
2,182

1,475
2,473

364
3,584

40.1
45.2
14.8

51.2
38.8
10.0

447
55.3

37.4
62.6

9.2
90.8

847
1,271
471

1,120
1,135
334

1,227
1,362

1,095
1,494

87
2,502

53.5
71.3
80.8

55.4
74.1
84.8

69.5
62.4

74.2
60.4

23.9
69.8

735
512
112

903
396
60

539
820

380
979

277
1,082

46.5
28.7
19.2

44.6
25.9
5.2

30.5
37.6

25.8
39.6

76.1
30.2

<.0001

<.0001

<.0001

<.0001

<.0001



Drinking
Yes
No
Smoking
Yes
No
Type of arthritis
Osteoarthritis
Rheumatism
Osteoporosis
Year
2016
2017
2018
2019
2020

544
239

168
615

588
84
111

137
171
161
148
166

69.5
30.5

21.5
78.5

75.1
10.7
14.2

17.5
21.8
20.6
18.9
21.2

381
140

105
416

378
60
83

88
110
108
94
121

70.0
58.6

62.5
67.6

64.3
71.4
74.8

64.2
64.3
67.1
63.5
72.9

163
99

63
199

210
24
28

49
61
53
54
45

30.0
41.4

37.5
32.4

35.7
28.6
25.2

35.8
35.7
32.9
36.5
27.1

0.002

0.211

0.060

0.362

1,755
2,193

119
3,829

2,604
264
1,080

783
833
815
816
701

445
55.5

3.0
97.0

66.0
6.7
27.4

19.8
21.1
20.6
20.7
17.8

1,272
1,317

60
2,529

1,578
192
819

496
555
510
534
494

72.5
60.1

50.4
66.0

60.6
72.7
75.8

63.3
66.6
62.6
65.4
70.5

483
876

59
1,300

1,026
72
261

287
278
305
282
207

27.5
39.9

49.6
34.0

39.4
27.3
24.2

36.7
33.4
37.4
34.6
29.5

<.0001

0.0004

<.0001

0.012

OR, odds ratio; CI, confidence interval: EQ-5D, EuroQol-5 dimention; HRQoL,
* The mean of the EQ-5D index (Men: 0.861: Women: 0.849)

health-related quality of life
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Table 6. Results of factors associated with Health-related quality of life

Variables Men Women
EQ-5D score < Mean EQ-5D score < Mean
OR 95% CI OR 95% CI
Physical activity
None 1.00 1.00
Irregular practice group 0.99 (0.58 - 1.68) 0.77 (0.62 - 0.96)
Regular practice group 0.58 (0.37 - 0.90) 0.64 (0.53 - 0.79)
Age
40~49 0.52 (0.17 - 1.61) 0.38 (0.19 - 0.73)
50~59 0.37 (0.18 - 0.75) 0.61 (0.45 - 0.83)
60~69 0.83 (0.53 - 1.30) 0.80 (0.65 - 0.98)
over 70 1.00 1.00
Marital status
Married or Cohabiting 0.58 (0.33 - 1.02) 0.66 (0.55 - 0.80)
Else 1.00 1.00



Income level
Low
Middle
High
Educational level
Low
Middle
High
Region
Urban area
Rural area
Economic activity
Yes
No
Activity limitation due to arthritis, fractures,
Yes
No

1.00
0.62
0.45

1.00
0.74
0.63

1.19
1.00

0.75
1.00

and joint injuries

1.00
0.18

(0.39
(0.21

(0.48

(0.33

(0.80

(0.49

(0.09

0.98)
0.98)

1.15)

1.23)

1.79)

1.14)

0.36)

1.00
0.74
0.61

1.00
0.64
0.61

0.83
1.00

0.72
1.00

1.00
0.16

(0.61
(0.45

(0.53

(0.42

(0.70

(0.60

(0.12

0.90)
0.84)

0.78)

0.88)

0.99)

0.88)

0.22)



Drinking
Yes
No
Smoking
Yes
No
Type of musculoskeletal disorders
Osteoarthritis
Rheumatism
Osteoporosis
Year
2016
2017
2018
2019
2020

1.00
1.28

1.00
0.62

1.00
0.56
0.41

1.00
0.69
0.63
0.66
0.58

(0.85
(0.38

(0.29
(0.24

(0.36
(0.33
(0.35
(0.30

1.94)

1.02)

1.09)
0.72)

1.00
1.39

1.00
0.50

1.00
0.66
0.56

1.00
0.83
1.01
0.88
0.75

(1.17

(0.31

(0.47
(0.46

0.63
0.77
0.67
0.56

o~ o~ o~ —

1.67)

0.79)

0.94)
0.69)

1.08
1.32
1.15
0.99

= I =

OR, odds ratio; CI, confidence interval; EQ-5D, EuroQol-5 dimention
* The mean of the EQ-5D index (Men: 0.861: Women: 0.849)
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Table 7. Results of subgroup analysis stratified by independent variables

Men

Women

HRQoL: Bad (EQ-5D score < Mean)

HRQoL: Bad (EQ-5D score < Mean)

Physical activity

Physical activity

Variables ' ‘ ' .
None Irregulgarlé) li)lgactlce Regulegn;oggactlce None Irregulgarlé) li)lgactlce Reguleglioﬁgactlce
OR OR 95% CI OR 95% CI OR OR 95% CI OR 95% CI
Age
40~59 1.00 0.31 (0.06 1.51) 0.72 (0.24 2.13) 1.00 1.02 (0.56 1.88) 0.86 (0.50 1.47)
60~69 1.00 1.77 (0.63 4.99) 0.80 (0.35 1.81) 1.00 1.04 (0.70 1.55) 0.77 (0.55 1.08)
over 70 1.00  1.03 (0.52 2.04) 0.38 (0.21 0.70) 1.00 0.59 (0.44 0.79) 0.51 (0.39 0.69)
Marital status
Married or Cohabiting 1.00 1.12 (0.64 1.97) 0.57 (0.35 0.94) 1.00 0.88 (0.66 1.18) 0.67 (0.52 0.88)
Else 1.000 0.84 (0.18 4.01) 1.01 (0.34 3.01) 1.00 0.68 (0.49 0.94) 0.63 (0.46 0.86)
Income level
Low 1.00 1.85 (0.79 4.33) 0.72 (0.38 1.36) 1.00 0.63 (0.46 0.86) 0.50 (0.37 0.68)
Middle 1.00 0.51 (0.22 1.14) 0.39 (0.21 0.72) 1.00 0.97 (0.69 1.36) 0.82 (0.60 1.11)
High 1.00 1.20 (0.18 8.11) 055 (0.14 2.19) 1.00 0.68 (0.32 1.42) 0.65 (0.36 1.17)



Educational level

Low 1.00 095 (0.39

Middle 1.00 1.13 (0.53

High 1.00 0.37 (0.06
Region

Urban area 1.00 0.94 (0.40

Rural area 1.00 1.05 (0.52
Economic activity

Yes 1.00 1.24 (0.56

No 1.00 0.90 (0.44
Activity limitation due to arthritis, fractures, and

Yes 1.00  0.27 (0.01

No 1.0 0.99 (0.58
Drinking

Yes 1.00 0.74 (0.36

No 1.00 2.00 (0.83
Smoking

Yes 1.00  0.74 (0.21

No 1.00 1.00 (0.56

2.29)
2.41)
2.26)

2.19)
2.13)

2.75)
1.86)

0.57
0.43
1.17

0.71
0.51

0.69
0.56

joint injuries

8.44)
1.70)

1.49)
4.85)

2.66)
1.80)

1.67
0.51

0.47
0.79

0.58
0.56

(0.27
(0.23
(0.28

(0.36
(0.29

(0.37
(0.31

(0.27
(0.32

(0.28
(0.37

(0.23
(0.34

1.21)
0.81)
4.89)

1.38)
0.89)

1.30)
1.04)

10.40)
0.82)

0.82)
1.67)

1.52)
0.93)

1.00
1.00
1.00

1.00
1.00

1.00
1.00

1.00
1.00

1.00
1.00

1.00
1.00

0.74
0.76
0.92

0.75
0.80

0.98
0.70

0.67
0.77

0.88
0.72

0.59
0.79

(0.56
(0.52
(0.39

(0.52
(0.61

(0.66
(0.54

(0.31
(0.61

(0.63
(0.54

(0.14
(0.63

0.98)
1.12)
2.17)

1.07)
1.05)

1.46)
0.91)

1.44)
0.97)

1.24)
0.96)

2.48)
0.98)

0.69
0.56
0.65

0.71
0.59

0.86
0.57

0.74
0.64

0.70
0.61

0.53
0.65

(0.53
(0.40
(0.31

(0.52
(0.45

(0.60
(0.45

(0.33
(0.52

(0.51
(0.47

(0.12
(0.53

0.91)
0.79)
1.40)

0.97)
0.77)

1.21)
0.74)

1.67)
0.79)

0.96)
0.80)

2.27)
0.79)



Type of arthritis
Osteoarthritis
Rheumatism
Osteoporosis

Year
2016
2017
2018
2019
2020

1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00

1.20
0.14
0.51

0.62
6.48
0.34
0.57
0.67

2.16)
1.87)
2.37)

2.44)
19.62)
1.42)
1.81)
2.35)

0.63
2.48
0.18

0.81
1.00
0.39
0.37
0.44

(0.38
(0.26
(0.04

(0.27
(0.33
(0.14
(0.12
(0.16

1.05)
23.66)
0.77)

2.41
3.09
1.13
1.14
1.18)

)
)
)
)

1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00

0.79
0.64
0.73

0.55
0.81
0.51
0.79
0.72

(0.61
(0.23
(0.47

(0.34
(0.51
(0.33
(0.48
(0.41

1.02)
1.77)
1.14)

0.90
1.31
0.78
1.29
1.27

—_ = O — =

0.72
0.79
0.42

0.57
1.22
0.47
0.51
0.65

(0.56
(0.35
(0.27

0.37
0.79
0.29
0.33
0.40

—_ o~ ~ o~

0.91)
1.81)
0.65)

0.89
1.90
0.76
0.78
1.05

= D L = =

OR, odds ratio: CI, confidence interval; EQ-5D, EuroQol-5 dimention: HRQoL,
* The mean of the EQ-5D index (Men: 0.861; Women: 0.849)

health-related quality of life
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(Table 8).

ARZE S0l T2 BHAL WY 49 o7t UA FEL st Ao AR
52 shAl St AQECH AZUA 4o o] LB 977} 0.49(95% CI: 0.26-0.94)
W) doron BAMOR oSyt ool A9 AMBEL SIAl g A9 uls
AU 4] Fo| B 057} oj7}arSoAl 0.49(95% CI: 0.36-0.66). 2712504

0.68(95% CI: 0.57-0.82)8 Zoich. Wit oiold =5 o #ad A BEL ot
Aol A7UA Aol Ao| U sbsiol %R, oAl BANOR gojsteict
(OR: 1.99, 95% CI: 1.25-2.83).

AAZE] ZEo] thE BAHolML NAZES shA] %t T cjulstel of oA
50 ANTES st Aoole SANOR gojsh] AZWA a9l Mol 4B o
271 FQITHOR: 0.49, 95% CI: 0.36-0.66).

NARES FRe ZE2 25 Dejst BHAME WHAA o7t B FE=o Al
A

=

ALES ste BAE AALEL obx] gt TARRCH AZTA 40| o] Lh2 o x7}
WOICHOR: 0.44, 95% CI: 0.22-0.89). oAt F550 27] H5L st Sxfo]
A ARZES SHA b @ cjelstel 7w Ao o] LB @x7b 0.68(95%



Table 8. Results of subgroup analysis stratified by the type and intensity of physical activity

Variables

Male

Female

EQ-5D score < Mean

EQ-5D score < Mean

Adjusted OR

95% CI

Adjusted OR

95% CI

Type of physical activity

None
Work-related activities
Walking
Leisure-related activities

Intensity of physical activity

None
High
Moderate

Type and intensity of physical activity

None
Work-related high-intensity activities
Work-related moderate-intensity activities
Moderate-intensity walking
Leisure-related high-intensity activities
Leisure-related moderate-intensity activities

1.00
1.25
0.72
0.49

1.00
0.81
0.68

1.00
0.94
1.38
0.72
0.76
0.44

(0.56
(0.46
(0.26

(0.31
(0.45

2.81)
1.12)
0.94)

1.00
1.88
0.68
0.49

1.00
0.94
0.69

1.00
4.71
1.62
0.68
0.41
0.50

(1.25
(0.57
(0.36

2.83)
0.82)
0.66)

1.65)
0.82)

13.01)
2.50)
0.82
0.97
0.69

= = =

OR, odds ratio: CI, confidence interval: EQ-5D, EuroQol-5 dimention
* The mean of the EQ-5D index (Men: 0.861; Women: 0.849)
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"la] A7 =3 4ro] Aol ¥ 9 =7} 0.63(95% CI: 0.52-0.76)8] Qo Rp7] 2

2] ol A= 0.53(95% CI: 0.38-0.73), 'dAE="oA= 0.61(95% CI: 0.48-0.77), '=%
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Table 9. Results of subgroup analysis according to EQ-5D questionnaire components

EQ-5D questionnaire

Variables Mobility Self-Care Usual Activities Pain/Discomfort Anxiety/Depression
< Mean < Mean < Mean < Mean < Mean
Physical activity AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI
None 1.00 1.00 1.00 1.00 1.00

Men Irregular practice group  0.93 (0.55-1.58) 0.72 (0.32-1.61) 0.97 (0.53-1.80) 1.05 (0.64-1.72) 1.19 (0.59-2.40)
Regular practice group 0.52 (0.34-0.78) 0.41 (0.21-0.79) 0.53 (0.31-0.92) 0.92 (0.60-1.41) 0.70 (0.39-1.27)

None 1.00 1.00 1.00 1.00 1.00
Women Irregular practice group  0.81  (0.65-1.00) 0.76  (0.55-1.06)  0.83  (0.65-1.07)  0.97  (0.80-1.19) 1.08  (0.84-1.38)
Regular practice group 0.63  (0.52-0.76)  0.53  (0.39-0.73)  0.61  (0.48-0.77) ~ 0.75  (0.63-0.90) 0.82  (0.65-1.03)

AOR, adjusted odds ratio: CI, confidence interval: EQ-5D, EuroQol-5 dimention
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Table 10. Results of sensitivity analysis by different criteria for defining health-related quality of life(HRQoL)

=
2 2

EQ-5D < Cut-offs

Criteria EQ-5D score None Irregular practice group Regular practice group
Cut-offs Adjusted Adjusted 95% C1 Adjusted 95% CI
OR OR OR

25 percentiles 0.817 1.00 0.96 (0.54 - 1.71) 0.59 (0.36 - 0.96)
Men Median 0.913 1.00 1.05 (0.64 - 1.73) 0.67 (0.44 - 1.02)
75 percentiles 0.950 1.00 0.91 (0.55 - 1.50) 0.87 (0.57 - 1.34)
25 percentiles 0.811 1.00 0.78 (0.62 - 0.98) 0.61 (0.49 - 0.98)
Women Median 0.913 1.00 0.86 (0.70 - 1.06) 0.65 (0.54 - 0.78)
75 percentiles 0.950 1.00 0.91 (0.74 - 1.13) 0.64 (0.53 - 0.77)

OR, odds ratio: CI, confidence interval: EQ-5D, EuroQol-5 dimention



ABSTRACT

Association Between Physical Activity and Health-related Quality of Life
using EQ-5D in Korean: A Cross-sectional study of KNHANES

Jung Hyun Lee
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(Directed by Professor Eun-Cheol Park, MD, PhD)

Musculoskeletal disorders are one of the most common chronic diseases
that cause dysfunction and pain, limit daily activities, harm physical and
mental health, and negatively affect the quality of life. In modern society,
musculoskeletal diseases are increasing due to changes in the living and
work environment and the aging population. In particular, as age increases,
the number of chronic diseases accompanying it increases. Aging causes
physical, mental, and psychological changes, greatly reducing the quality of
life of middle-aged and elderly patients.

This study attempted to examine the association between physical activity
and health-related quality of life for middle-aged and elderly musculoskeletal
patients aged 40 or older. This study used data from the 7th and 8th
National Health and Nutrition Survey (2016-2020). Musculoskeletal diseases
included osteoarthritis, rheumatoid arthritis, and osteoporosis. EQ-5D

(EuroQol 5-dimension) was used as an indicator of health-related quality of



life. As a result, among 23,255 subjects aged 40 or older, 4,731 subjects with
musculoskeletal diseases and no missing values were included in the study.

For statistical analysis, a chi-square test was conducted on demographic,
socioeconomic, and health behavior-related factors to confirm the association
between each variable and health-related quality of life. In addition, multiple
logistic regression analysis was conducted to confirm the association between
physical activity and health-related quality of life. The analysis results were
calculated with odds ratio (OR) and 95% confidence interval (95% Confidence
Interval, 95% CI).

As a result of the study, among all subjects, 40.0% of men and 34.2% of
women had regular physical activities, and 17.1% of men and 23.7% of
women had irregular physical activities. The subjects with poor health-related
quality of life were 24.0% of men and 26.1% of women who perform regular
physical activities. As a result of multiple logistic regression analysis to
determine the association between physical activity and health-related quality
of life, the odds ratio of regular physical activity to none physical activity
was 0.58 (95% CI: 0.37-0.90) in men and 0.64 (95% CI: 0.52-0.78) in women,
and was statistically significant in both men and women. In the results of
subgroup analysis by stratified each independent variable, age, marital status,
education level, region, activity restriction, drinking, smoking, and the type of
musculoskeletal diseases were factors affecting health-related quality of life in
men, and all variables were associated factors affecting health-related quality
of life in women. In the result of subgroup analysis that analyzed the
association between physical activity and health-related quality of life
according to the type and intensity of physical activity, work-related physical
activity was not related to the health-related quality of life in both men and

women, while leisure-related physical activity was significantly associated. In



the results of confirming the association with physical activity for the five
dimensions of EQ-5D, patients with regular physical activity were less likely
to have below-average scores in all four dimensions except for
'anxiety/depression’ than patients without physical activity.

This study showed that health-related quality of life is less likely to be
poor in regular physical activities for middle-aged and elderly
musculoskeletal patients, and suggested that Ileisure-related activities in
particular help maintain health-related quality of life. It is hoped that this
result will be used as data to improve health-related quality of life for

musculoskeletal patients through appropriate physical activities in the future.

Key words: musculoskeletal disorders, health-related quality of life, EQ-5D,

physical activity, KNHANES, middle-aged, elderly



