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Purpose: Epidemiological profiles of chronic low back and knee pain have not been studied 

extensively. This study aimed to determine the prevalence of and potential risk factors associated 

with chronic low back and knee pain in middle-aged and elderly Japanese.

Methods: This cross-sectional study involved 14,217 community-dwelling individuals aged 

40–74 years living in the Murakami area of Japan. A self-administered questionnaire was used 

to obtain information regarding marital status, education level, occupation, household income, 

and body size. Participants also reported current chronic pain, if any, by site and degree of 

severity, using the verbal rating scale of the Short Form 36.

Results: The prevalence of moderate–very severe chronic pain was 9.7% in the low back, 6.7% 

in the knee, 13.9% in either the low back or knee, and 2.6% in both the low back and knee. 

Multivariate analysis revealed that lower education level, lower income, and manual occupation 

in men and older age and higher body mass index in women were significantly associated with 

a higher prevalence of chronic low back pain. In both sexes, older age, lower education level, 

and higher body mass index were significantly associated with a higher prevalence of knee pain. 

Regarding sex differences, adjusted ORs of chronic pain of the low back and knee for women 

were 0.85 (95% CI 0.75–0.97) and 1.27 (95% CI 1.09–1.49), respectively.

Conclusion: Nearly 14% of middle-aged and elderly individuals had moderate–very severe 

chronic pain of the low back or knee, and this pain was associated with many demographic 

factors, including sex, age, education level, household income, occupation, and body size.

Keywords: body mass index, chronic pain, demography, knee pain, low back pain, prevalence

Introduction
Pain is defined as “an unpleasant sensory and emotional experience associated with 

actual or potential tissue damage, or described in terms of such damage”, and chronic 

pain is considered pain that persists for >3–6 months.1 Chronic pain causes suffering and 

affects an individual’s daily life. It also has major economic implications on society.2 

Therefore, epidemiological studies are needed to characterize basic factors associated 

with chronic pain, in order to control it. Chronic pain is an important public health 

issue worldwide. Epidemiological studies on chronic pain have reported a prevalence 

of 10%–50%.3,4 In Japan, three epidemiological studies on chronic pain reported a 

prevalence of 15%–39%5–7 in adult populations.

Chronic low back and knee pain are relevant because they are very common 

types of musculoskeletal pain, and commonly cause disability and reduce quality of 

life.8,9 Compared to studies on overall chronic pain, few chronic pain studies have 

focused on the low back and knee. In this context, the National Health and Nutrition 

Examination Survey in the US recently described epidemiological characteristics of 
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chronic low back pain.10 In Japan, a cross-sectional study8,11 

reported on relationships between chronic low back and 

knee pain, physical activity, and body mass index (BMI). 

However, no other studies have systematically examined the 

epidemiological profiles of chronic low back and knee pain.

We previously initiated a large-cohort study on age-

related musculoskeletal diseases in 2011 in the Murakami 

area (Niigata Prefecture) of Japan.12 Within this framework, 

we conducted a survey of chronic pain in the baseline 

study, which enabled us to clarify basic characteristics of 

chronic pain in detail. Although there are many published 

epidemiological studies on low back and knee pain, few 

of these employed the definition of “chronic” pain in 

their analyses. The present study aimed to determine the 

prevalence of and potential risk factors (eg, demographic 

factors and body size) associated with chronic low back and 

knee pain.

Methods
Subjects
The Murakami cohort is a population-based cohort estab-

lished by the authors in cooperation with the three local 

governments of Sekikawa, Awashimaura, and Murakami, 

northern Niigata.12 All individuals aged 40–74 years who 

were subjects of the medical check-up program provided 

by the local governments were invited to participate in 

the cohort study. Of all 34,802 residents targeted, 14,364 

(41.3%) participated in the baseline survey. Of these, 144 

did not answer questions about chronic low back or knee 

pain. Accordingly, 14,217 individuals were analyzed in the 

present study. Written informed consent was obtained from 

all subjects, and the study was conducted in accordance 

with the Declaration of Helsinki. The protocol of this 

study was approved by the Ethics Committee of Niigata 

University School of Medicine.

Procedure
In the 2011–2012 baseline survey, a self-administered 

questionnaire in paper format was distributed to subjects 

and collected through a community-based communication 

network. The questionnaire was used to obtain informa-

tion regarding marital status, education level, household 

income, occupation, body weight, height, and current 

chronic pain. Marital status was categorized as married, 

never married, and divorced, separated, or bereaved. Edu-

cational level was categorized as junior high school, high 

school, junior/vocational college, and university or higher. 

Household income (JP¥) per year was categorized as 

0–2,999,000, 3,000,000–5,999,000, 6,000,000–8,999,000, 

and ≥9,000,000 (¥110 ≈ US$1 in 2017). BMI was calcu-

lated by dividing weight by height squared and categorized 

into four groups: <18.5, 18.5–21.9, 22.0–24.9, and ≥25.0 

kg/m2. In the multivariate analysis, covariates included age 

(continuous variable), sex, marital status (categorical vari-

able), education level, household income, occupation (cat-

egorical variable), and BMI (continuous variable). Details 

of the baseline survey have been published elsewhere.12

Chronic pain is considered pain that persists >3–6 

months.1 Herein, we conservatively defined chronic pain 

as pain persisting ≥6 months. This definition has been 

used in previous epidemiological studies.13,14 Subjects 

were requested to report current chronic pain, if any, by 

site and degree of severity using the schematic shown in 

Figure 1. Degree of pain was self-evaluated with the verbal 

rating scale of Short Form 36:15 1, no pain; 2, very mild; 

3, mild; 4, moderate; 5, severe; 6, very severe pain. In the 

present study, subjects with moderate–very severe chronic 

pain were allocated to the pain group and all others to 

the no-pain group when calculating ORs for presence of 

chronic pain. This categorization has been validated and 

used previously.13,16

Statistical methods
Mean and SD were calculated to characterize continuous 

variables. The frequency of chronic pain was tabulated by site 

and degree of severity. Unadjusted and adjusted ORs for mod-

erate–very severe chronic pain of the low back and knee, the 

outcome measures of this study, were computed according to 

age group, marital status, education level, household income, 

occupation, and BMI by sex using simple and multiple logis-

tic regression analyses. In assigning reference subgroups for 

OR calculations, the probable lowest-risk subgroup was set 

as the reference. For the qualitative variable of occupation, 

although “office work” was the subgroup with the lowest OR 

for chronic pain, the number of office workers was too small 

(n=287 in men), suggesting that office work was unsuitable 

as a reference. Accordingly, “sales and service” was set as 

the reference. P
trend

 values were calculated with simple or 

multiple logistic regression analysis. SAS 9.13 (SAS Institute 

Inc., Cary, NC, USA) was used for statistical analyses. P<0.05 

was considered statistically significant.

Results
The mean age of subjects (n=14,217) was 59.1 (SD 9.3) 

years. Numbers of subjects with chronic pain in the low 

back and knee are shown in Table 1. The prevalence of mod-
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Figure 1 Schematic in the questionnaire for reporting chronic pain, if any, by site and degree of severity.

Table 1 Participants with chronic low back and knee pain (n=14,217)

Site of pain Severity of pain, n (%)

Very mild Mild Moderate Severe Very severe Total

Low back 512 (3.6) 1,082 (7.6) 1,030 (7.2) 292 (2.1) 56 (0.4) 2,972 (20.9)
Knee 734 (5.2) 913 (6.4) 658 (4.6) 257 (1.8) 41 (0.3) 2,603 (18.3)

erate–very severe chronic pain was 9.7% in the low back 

and 6.7% in the knee. The prevalence of moderate–very 

severe chronic severe pain at either the low back or knee 

was 13.9% (1,970 of 14,217), and that at the low back and 

knee was 2.6% (364 of 14,217).

Prevalence and ORs of chronic low back pain according 

to levels of potential predictors are shown in Table 2. The 

multivariate model showed that lower education level, lower 

income, and manual occupation in men and older age and 

higher BMI in women were significantly associated with 

higher prevalence of chronic low back pain.

Prevalence and ORs of chronic knee pain according 

to levels of potential predictors are shown in Table 3. The 

multivariate model showed that older age, lower education, 

and higher BMI were significantly associated with higher 

prevalence of chronic knee pain in both sexes. In addition, 

office work was associated with lower prevalence of chronic 

knee pain in men.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Journal of Pain Research  2018:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

3164

Takahashi et al

T
ab

le
 2

 C
hr

on
ic

 p
ai

na  i
n 

th
e 

lo
w

 b
ac

k 
ac

co
rd

in
g 

to
 d

em
og

ra
ph

ic
 fa

ct
or

s 
an

d 
bo

dy
 m

as
s 

in
de

x 
(B

M
I)

C
ha

ra
ct

er
is

ti
cs

M
en

W
om

en

P
re

va
le

nc
e 

(%
)

U
na

dj
us

te
d 

O
R

 (
95

%
 C

I)
A

dj
us

te
d 

O
R

 
(9

5%
 C

I)
b

P
re

va
le

nc
e 

(%
)

U
na

dj
us

te
d 

O
R

 (
95

%
 C

I)
A

dj
us

te
d 

O
R

 
(9

5%
 C

I)
b

A
ge

 (
ye

ar
s)

P tr
en

d=
0.

10
74

P tr
en

d=
0.

30
69

P tr
en

d<
0.

00
01

P tr
en

d=
0.

00
08

<5
0

12
8/

1,
26

0 
(1

0.
2)

1 
(r

ef
er

en
ce

)
1 

(r
ef

er
en

ce
)

10
1/

1,
41

2 
(7

.2
)

1 
(r

ef
er

en
ce

)
1 

(r
ef

er
en

ce
)

50
–5

9
17

2/
1,

90
5 

(9
.0

)
0.

88
 (

0.
69

–1
.1

2)
0.

81
 (

0.
63

–1
.0

4)
15

8/
2,

13
2 

(7
.4

)
1.

04
 (

0.
80

–1
.3

5)
1.

03
 (

0.
79

–1
.3

5)
60

–6
9

28
7/

2,
56

7 
(1

1.
2)

1.
11

 (
0.

89
–1

.3
9)

0.
86

 (
0.

67
–1

.1
1)

26
3/

2,
73

8 
(9

.6
)

1.
38

 (
1.

09
–1

.7
5)

1.
16

 (
0.

87
–1

.5
5)

≥7
0

12
2/

1,
09

8 
(1

1.
1)

1.
11

 (
0.

85
–1

.4
4)

0.
82

 (
0.

60
–1

.1
3)

14
7/

1,
10

5 
(1

3.
3)

1.
99

 (
1.

53
–2

.6
0)

1.
91

 (
1.

35
–2

.7
0)

M
ar

it
al

 s
ta

tu
s

M
ar

ri
ed

58
3/

5,
54

5 
(1

0.
5)

1 
(r

ef
er

en
ce

)
1 

(r
ef

er
en

ce
)

50
7/

5,
88

4 
(8

.6
)

1 
(r

ef
er

en
ce

)
1 

(r
ef

er
en

ce
)

N
ev

er
 m

ar
ri

ed
56

/6
74

 (
8.

3)
0.

77
 (

0.
58

–1
.0

3)
0.

68
 (

0.
49

–0
.9

3)
19

/2
22

 (
8.

6)
0.

99
 (

0.
62

–1
.6

0)
1.

21
 (

0.
73

–1
.9

9)
D

iv
or

ce
d,

 s
ep

ar
at

ed
, 

or
 b

er
ea

ve
d

63
/5

29
 (

11
.9

)
1.

15
 (

0.
87

–1
.5

2)
1.

07
 (

0.
80

–1
.4

2)
13

1/
1,

19
9(

10
.9

)
1.

30
 (

1.
06

–1
.5

9)
1.

16
 (

0.
92

–1
.4

6)

E
du

ca
ti

on
 le

ve
l

P tr
en

d<
0.

00
01

P tr
en

d=
0.

00
03

P tr
en

d<
0.

00
01

P tr
en

d=
0.

31
56

Ju
ni

or
 h

ig
h 

sc
ho

ol
24

3/
1,

86
2 

(1
3.

1)
1 

(r
ef

er
en

ce
)

1 
(r

ef
er

en
ce

)
27

6/
2,

33
7 

(1
1.

8)
1 

(r
ef

er
en

ce
)

1 
(r

ef
er

en
ce

)
H

ig
h 

sc
ho

ol
36

3/
3,

57
0 

(1
0.

2)
0.

75
 (

0.
63

–0
.9

0)
0.

80
 (

0.
66

–0
.9

7)
25

4/
3,

34
0 

(7
.6

)
0.

61
 (

0.
51

–0
.7

4)
0.

79
 (

0.
63

–0
.9

8)
Ju

ni
or

 c
ol

le
ge

57
/6

09
 (

9.
4)

0.
69

 (
0.

51
–0

.9
3)

0.
79

 (
0.

57
–1

.0
9)

11
0/

1,
32

9 
(8

.3
)

0.
67

 (
0.

53
–0

.8
5)

0.
96

 (
0.

72
–1

.2
7)

U
ni

ve
rs

ity
 o

r 
hi

gh
er

32
/6

06
 (

5.
3)

0.
37

 (
0.

25
–0

.5
4)

0.
48

 (
0.

32
–0

.7
1)

11
/1

93
 (

5.
7)

0.
45

 (
0.

24
–0

.8
4)

0.
62

 (
0.

32
–1

.2
2)

H
ou

se
ho

ld
 in

co
m

e 
(¥

/y
ea

r)
P tr

en
d<

0.
00

01
P tr

en
d<

0.
00

01
P tr

en
d=

0.
00

03
P tr

en
d=

0.
06

80

0–
2,

99
0,

00
0

31
1/

2,
17

6 
(1

4.
3)

1 
(r

ef
er

en
ce

)
1 

(r
ef

er
en

ce
)

27
3/

2,
66

7 
(1

0.
2)

1 
(r

ef
er

en
ce

)
1 

(r
ef

er
en

ce
)

3,
00

0,
00

0–
5,

99
0,

00
0

24
4/

2,
75

8 
(8

.8
)

0.
58

 (
0.

49
–0

.7
0)

0.
59

 (
0.

48
–0

.7
1)

20
4/

2,
39

5 
(8

.5
)

0.
82

 (
0.

68
–0

.9
9)

0.
91

 (
0.

75
–1

.1
1)

6,
00

0,
00

0–
8,

99
0,

00
0

94
/1

,0
53

 (
8.

9)
0.

59
 (

0.
46

–0
.7

5)
0.

61
 (

0.
46

–0
.7

9)
60

/9
41

 (
6.

4)
0.

60
 (

0.
45

–0
.8

0)
0.

73
 (

0.
53

–0
.9

9)
≥9

,0
00

,0
00

37
/4

90
 (

7.
6)

0.
49

 (
0.

34
–0

.7
0)

0.
54

 (
0.

37
–0

.7
8)

35
/4

87
 (

7.
2)

0.
68

 (
0.

47
–0

.9
8)

0.
83

 (
0.

57
–1

.2
2)

O
cc

up
at

io
n

O
ffi

ce
 w

or
k

18
/2

87
 (

6.
3)

0.
70

 (
0.

41
–1

.2
0)

0.
91

 (
0.

50
–1

.6
5)

50
/7

23
 (

6.
9)

0.
75

 (
0.

53
–1

.0
6)

0.
87

 (
0.

60
–1

.2
6)

Sa
le

s 
an

d 
se

rv
ic

e
65

/7
42

 (
8.

8)
1 

(r
ef

er
en

ce
)

1 
(r

ef
er

en
ce

)
10

9/
1,

20
3 

(9
.1

)
1 

(r
ef

er
en

ce
)

1 
(r

ef
er

en
ce

)
Pr

of
es

si
on

al
/m

an
ag

em
en

t
17

4/
1,

87
4 

(9
.3

)
1.

07
 (

0.
79

–1
.4

4)
1.

17
 (

0.
86

–1
.5

9)
65

/8
94

 (
7.

3)
0.

79
 (

0.
57

–1
.0

8)
0.

90
 (

0.
62

–1
.3

0)
M

an
ua

lc
26

8/
2,

06
0 

(1
3.

0)
1.

56
 (

1.
17

–2
.0

7)
1.

47
 (

1.
09

–1
.9

8)
10

1/
1,

08
7 

(9
.3

)
1.

03
 (

0.
77

–1
.3

7)
0.

94
 (

0.
69

–1
.2

8)
N

o 
jo

b
16

1/
1,

59
5 

(1
0.

1)
1.

17
 (

0.
86

–1
.5

8)
0.

91
 (

0.
62

–1
.3

2)
32

6/
3,

25
9 

(1
0.

0)
1.

12
 (

0.
89

–1
.4

0)
0.

86
 (

0.
65

–1
.1

4)
O

th
er

s
18

/1
84

 (
9.

8)
1.

13
 (

0.
65

–1
.9

6)
1.

12
 (

0.
64

–1
.9

5)
14

/1
68

 (
8.

3)
0.

91
 (

0.
51

–1
.6

3)
1.

08
 (

0.
60

–1
.9

5)

B
M

I (
kg

/m
2 )

P tr
en

d=
0.

32
03

P tr
en

d=
0.

24
26

P tr
en

d=
0.

00
06

P tr
en

d=
0.

01
75

<1
8.

5
19

/2
03

 (
9.

4)
1 

(r
ef

er
en

ce
)

1 
(r

ef
er

en
ce

)
36

/4
89

 (
7.

4)
1 

(r
ef

er
en

ce
)

1 
(r

ef
er

en
ce

)
18

.5
–2

1.
9

18
4/

1,
86

4 
(9

.9
)

1.
06

 (
0.

65
–1

.7
4)

0.
89

 (
0.

54
–1

.4
8)

21
9/

2,
74

0 
(8

.0
)

1.
09

 (
0.

76
–1

.5
8)

1.
08

 (
0.

73
–1

.6
0)

22
.0

–2
4.

9
28

5/
2,

70
3 

(1
0.

5)
1.

14
 (

0.
70

–1
.8

6)
1.

01
 (

0.
62

–1
.6

6)
23

3/
2,

52
6 

(9
.2

)
1.

28
 (

0.
89

–1
.8

2)
1.

18
 (

0.
80

–1
.7

5)
≥2

5.
0

21
5/

2,
00

3 
(1

0.
7)

1.
16

 (
0.

71
–1

.9
1)

1.
04

 (
0.

63
–1

.7
1)

17
2/

1,
57

3 
(1

0.
9)

1.
55

 (
1.

06
–2

.2
5)

1.
41

 (
0.

94
–2

.1
1)

N
ot

es
: a M

od
er

at
e,

 s
ev

er
e,

 o
r 

ve
ry

 s
ev

er
e 

ch
ro

ni
c 

pa
in

 a
s 

ou
tc

om
e;

 b a
dj

us
te

d 
fo

r 
al

l o
th

er
 v

ar
ia

bl
es

. c In
cl

ud
es

 s
ec

ur
ity

, f
ar

m
in

g/
fo

re
st

ry
/fi

sh
er

y,
 t

ra
ns

po
rt

at
io

n,
 a

nd
 la

bo
r 

se
rv

ic
es

.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Journal of Pain Research  2018:11 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

3165

Epidemiological profile of chronic pain

T
ab

le
 3

 C
hr

on
ic

 p
ai

na  i
n 

th
e 

kn
ee

 a
cc

or
di

ng
 t

o 
de

m
og

ra
ph

ic
 fa

ct
or

s 
an

d 
bo

dy
 m

as
s 

in
de

x 
(B

M
I)

C
ha

ra
ct

er
is

ti
cs

M
en

W
om

en

P
re

va
le

nc
e 

(%
)

U
na

dj
us

te
d 

O
R

 
(9

5%
 C

I)
A

dj
us

te
d 

O
R

 
(9

5%
 C

I)
b

P
re

va
le

nc
e 

(%
)

U
na

dj
us

te
d 

O
R

 
(9

5%
 C

I)
A

dj
us

te
d 

O
R

  
(9

5%
 C

I)
b

A
ge

 (
ye

ar
s)

P tr
en

d<
0.

00
01

P tr
en

d<
0.

00
01

P tr
en

d<
0.

00
01

P tr
en

d<
0.

00
01

<5
0

38
/1

,2
60

 (
3.

0)
1 

(r
ef

er
en

ce
)

1 
(r

ef
er

en
ce

)
36

/1
,4

12
 (

2.
5)

1 
(r

ef
er

en
ce

)
1 

(r
ef

er
en

ce
)

50
–5

9
72

/1
,9

05
 (

3.
8)

1.
26

 (
0.

85
–1

.8
8)

1.
25

 (
0.

83
–1

.8
9)

11
8/

2,
13

2 
(5

.5
)

2.
24

 (
1.

53
–3

.2
7)

2.
14

 (
1.

43
–3

.2
0)

60
–6

9
21

6/
2,

56
9 

(8
.4

)
2.

95
 (

2.
08

–4
.2

0)
2.

43
 (

1.
64

–3
.6

0)
22

1/
2,

73
8 

(8
.1

)
3.

36
 (

2.
35

–4
.8

0)
2.

54
 (

1.
67

–3
.8

4)
≥7

0
91

/1
,0

98
 (

8.
3)

2.
91

 (
1.

97
–4

.2
8)

2.
25

 (
1.

43
–3

.5
6)

16
4/

1,
10

5 
(1

4.
8)

6.
66

 (
4.

60
–9

.6
5)

4.
85

 (
3.

07
–7

.6
7)

M
ar

it
al

 s
ta

tu
s

M
ar

ri
ed

34
1/

5,
54

5 
(6

.2
)

1 
(r

ef
er

en
ce

)
1 

(r
ef

er
en

ce
)

41
1/

5,
88

4 
(7

.0
)

1 
(r

ef
er

en
ce

)
1 

(r
ef

er
en

ce
)

N
ev

er
 m

ar
ri

ed
33

/6
74

 (
4.

9)
0.

79
 (

0.
55

–1
.1

3)
1.

05
 (

0.
70

–1
.5

7)
11

/2
22

 (
5.

0)
0.

70
 (

0.
38

–1
.2

8)
0.

89
 (

0.
44

–1
.7

9)
D

iv
or

ce
d,

 s
ep

ar
at

ed
, o

r 
be

re
av

ed
38

/5
29

 (
7.

2)
1.

18
 (

0.
83

–1
.6

7)
1.

17
 (

0.
82

–1
.6

9)
11

0/
1,

19
9 

(9
.2

)
1.

35
 (

1.
08

–1
.6

8)
1.

05
 (

0.
80

–1
.3

6)

E
du

ca
ti

on
 le

ve
l

P tr
en

d<
0.

00
01

P tr
en

d=
0.

00
05

P tr
en

d<
0.

00
01

P tr
en

d=
0.

00
06

Ju
ni

or
 h

ig
h 

sc
ho

ol
17

5/
1,

86
3 

(9
.4

)
1 

(r
ef

er
en

ce
)

1 
(r

ef
er

en
ce

)
28

6/
2,

33
6 

(1
2.

2)
1 

(r
ef

er
en

ce
)

1 
(r

ef
er

en
ce

)
H

ig
h 

sc
ho

ol
18

4/
3,

57
0 

(5
.2

)
0.

52
 (

0.
42

–0
.6

5)
0.

65
 (

0.
51

–0
.8

2)
17

6/
3,

34
0 

(5
.3

)
0.

40
 (

0.
33

–0
.4

9)
0.

69
 (

0.
54

–0
.8

7)
Ju

ni
or

 c
ol

le
ge

29
/6

09
 (

4.
8)

0.
48

 (
0.

32
–0

.7
2)

0.
70

 (
0.

46
–1

.0
8)

61
/1

,3
29

 (
4.

6)
0.

35
 (

0.
26

–0
.4

6)
0.

67
 (

0.
47

–0
.9

4)
U

ni
ve

rs
ity

 o
r 

hi
gh

er
20

/6
06

 (
3.

3)
0.

33
 (

0.
21

–0
.5

3)
0.

47
 (

0.
29

–0
.7

7)
3/

19
3 

(1
.6

)
0.

11
 (

0.
04

–0
.3

6)
0.

24
 (

0.
08

–0
.7

9)

H
ou

se
ho

ld
 in

co
m

e 
(¥

/y
ea

r)
P tr

en
d<

0.
00

01
P tr

en
d=

0.
05

03
P tr

en
d<

0.
00

01
P tr

en
d=

0.
31

87

0–
2,

99
0,

00
0

17
9/

2,
17

7 
(8

.2
)

1 
(r

ef
er

en
ce

)
1 

(r
ef

er
en

ce
)

22
2/

2,
66

7 
(8

.3
)

1 
(r

ef
er

en
ce

)
1 

(r
ef

er
en

ce
)

3,
00

0,
00

0–
5,

99
0,

00
0

14
1/

2,
75

8 
(5

.1
)

0.
60

 (
0.

48
–0

.7
6)

0.
78

 (
0.

61
–0

.9
9)

15
2/

2,
39

5 
(6

.3
)

0.
75

 (
0.

60
–0

.9
3)

0.
89

 (
0.

71
–1

.1
2)

6,
00

0,
00

0–
8,

99
0,

00
0

48
/1

,0
53

 (
4.

6)
0.

53
 (

0.
38

–0
.7

4)
0.

73
 (

0.
51

–1
.0

5)
47

/9
41

 (
5.

0)
0.

58
 (

0.
42

–0
.8

0)
0.

91
 (

0.
65

–1
.3

0)
≥9

,0
00

,0
00

21
/4

90
 (

4.
3)

0.
50

 (
0.

32
–0

.7
9)

0.
73

 (
0.

45
–1

.2
0)

22
/4

87
 (

4.
5)

0.
52

 (
0.

33
–0

.8
2)

0.
82

 (
0.

51
–1

.3
2)

O
cc

up
at

io
n

O
ffi

ce
 w

or
k

2/
28

7 
(0

.7
)

0.
12

 (
0.

03
–0

.5
0)

0.
18

 (
0.

04
–0

.7
7)

24
/7

23
 (

3.
3)

0.
57

 (
0.

36
–0

.9
2)

0.
90

 (
0.

53
–1

.5
2)

Sa
le

s 
an

d 
se

rv
ic

e
41

/7
43

 (
5.

5)
1 

(r
ef

er
en

ce
)

1 
(r

ef
er

en
ce

)
68

/1
,2

03
 (

5.
7)

1 
(r

ef
er

en
ce

)
1 

(r
ef

er
en

ce
)

Pr
of

es
si

on
al

/m
an

ag
em

en
t

97
/1

,8
74

 (
5.

2)
0.

93
 (

0.
64

–1
.3

6)
1.

04
 (

0.
70

–1
.5

4)
41

/8
94

 (
4.

6)
0.

80
 (

0.
54

–1
.1

9)
1.

09
 (

0.
69

–1
.7

2)
M

an
ua

lc
12

9/
2,

06
0 

(6
.3

)
1.

14
 (

0.
80

–1
.6

4)
1.

04
 (

0.
71

–1
.5

2)
87

/1
,0

87
 (

8.
0)

1.
45

 (
1.

05
–2

.0
2)

1.
21

 (
0.

84
–1

.7
4)

N
o 

jo
b

13
5/

1,
59

5 
(8

.5
)

1.
58

 (
1.

10
–2

.2
7)

1.
25

 (
0.

79
–1

.9
6)

30
5/

3,
25

8 
(9

.4
)

1.
72

 (
1.

31
–2

.2
6)

1.
02

 (
0.

74
–1

.4
2)

O
th

er
s

9/
18

4 
(4

.9
)

0.
88

 (
0.

42
–1

.8
5)

0.
72

 (
0.

31
–1

.6
4)

10
/1

68
 (

6.
0)

1.
06

 (
0.

53
–2

.0
9)

1.
42

 (
0.

70
–2

.9
1)

B
M

I (
kg

/m
2 )

P tr
en

d<
0.

00
01

P tr
en

d<
0.

00
01

P tr
en

d<
0.

00
01

P tr
en

d<
0.

00
01

<1
8.

5
7/

20
3 

(3
.5

)
1 

(r
ef

er
en

ce
)

1 
(r

ef
er

en
ce

)
13

/4
89

 (
2.

7)
1 

(r
ef

er
en

ce
)

1 
(r

ef
er

en
ce

)
18

.5
–2

1.
9

75
/1

,8
64

 (
4.

0)
1.

17
 (

0.
53

–2
.5

8)
1.

12
 (

0.
51

–2
.4

9)
11

2/
2,

74
0 

(4
.1

)
1.

56
 (

0.
87

–2
.7

9)
1.

41
 (

0.
76

–2
.6

0)
22

.0
–2

4.
9

17
9/

2,
70

3 
(6

.6
)

1.
99

 (
0.

92
–4

.2
8)

1.
83

 (
0.

84
–3

.9
8)

18
9/

2,
52

6 
(7

.5
)

2.
96

 (
1.

67
–5

.2
4)

2.
32

 (
1.

27
–4

.2
4)

≥2
5.

0
15

4/
2,

00
3 

(7
.7

)
2.

33
 (

1.
08

–5
.0

5)
2.

18
 (

1.
00

–4
.7

5)
21

4/
1,

57
3 

(1
3.

6)
5.

77
 (

3.
26

–1
0.

19
)

4.
70

 (
2.

58
–8

.5
8)

N
ot

e:
 a M

od
er

at
e,

 s
ev

er
e,

 o
r 

ve
ry

 s
ev

er
e 

ch
ro

ni
c 

pa
in

 a
s 

ou
tc

om
e;

 b a
dj

us
te

d 
fo

r 
al

l o
th

er
 v

ar
ia

bl
es

; c in
cl

ud
es

 s
ec

ur
ity

, f
ar

m
in

g/
fo

re
st

ry
/fi

sh
er

y,
 t

ra
ns

po
rt

at
io

n,
 a

nd
 la

bo
r 

se
rv

ic
es

.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Journal of Pain Research  2018:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

3166

Takahashi et al

Subgroup analyses by middle-aged (<60 years) and 

elderly (≥60 years) populations were conducted, yielding 

differences in the strength of association between predictor 

and outcome variables. For low back pain, a higher 

risk was found in male manual workers aged <60 years 

(adjusted OR 1.73, 95% CI 1.12–2.67), but not in those 

aged ≥60 years (OR 1.24, 95% CI 0.83–1.87). Moreover, 

higher BMI were associated with higher adjusted ORs in 

both men and women aged ≥60 years (P
trend

=0.0092 and 

0.0221, respectively), but not in men and women aged <60 

years (P
trend

=0.2476 and 0.3506, respectively). For knee 

pain, higher education levels were associated with lower 

adjusted ORs in men aged ≥60 years (P
trend

<0.0001), but not 

in men aged <60 years (P
trend

=0.7306). With regard to sex 

differences, multivariable adjusted ORs of chronic low back 

and knee pain for women were 0.85 (95% CI 0.75–0.97) 

and 1.27 (95% CI 1.09–1.49), respectively.

Discussion
Prevalence
A systematic review reported that the prevalence of chronic 

low back pain is globally estimated to be 19.6% in those aged 

20–59 years, although prevalence rates differed by definition, 

age, and other factors.17 In contrast, little is known about the 

prevalence of chronic knee pain, although some prevalence 

studies on knee osteoarthritis have been carried out.18 Kamada 

et al11 reported that prevalence rates of chronic low back and 

knee pain were 14.1% and 10.7%, respectively, in a Japanese 

population aged 40–79 years. These prevalence rates are 

slightly higher than those of the present study. This discrep-

ancy may partly be due to differences in pain-assessment 

tools and age distribution of subjects.

The prevalence of musculoskeletal pain in global 

populations has been reported. For example, according to the 

World Health Organization’s Community Oriented Program 

for Control of Rheumatic Diseases project conducted mostly 

in developing countries,19 overall prevalence rates of low back 

and knee pain were 13% (n=66,543 in total) and 14% (n=47,888 

in total), respectively. In contrast, three epidemiological 

studies in European countries (n=13,774 in total)20–22 showed 

higher overall prevalence of low back and knee pain (26% 

and 18%, respectively) in middle-aged individuals. Although 

these rates cannot directly be compared to our data, low 

back and knee pain appear to be a global health problem. 

In the paragraphs that follow, we discuss factors associated 

with the prevalence of chronic low back and knee pain. 

Comparisons between chronic low back and knee pain in 

relation to correlating factors identified in the present study 

are summarized in Table 4.

Age and sex
Older age was robustly associated with chronic knee pain in 

both sexes (P
trend

<0.0001) in the present study. This association 

is consistent with results of a previous report.23 However, age 

was not significantly associated with chronic low back pain 

in men. Dionne et al24 reported that the prevalence of chronic 

low back pain was generally high in working ages and tended 

to decrease thereafter. Therefore, the lack of association in the 

present study is in line with this phenomenon. In women, we 

found a significant increase in low back pain in the ≥70-year-

old group. One possible explanation is that their low back 

pain was derived from farmwork, because many older women 

living in suburban, farming areas in Japan (including much 

of the Murakami region) do farm work,25 which is a risk 

Table 4 Summary of comparison between chronic low back and knee paina in relation to correlating factors of adjusted ORs

Correlating factors Low back pain Knee pain

Sex OR for women was 0.85 (95% CI 0.75–0.97) OR for women was 1.27 (95% CI 1.09–1.49)
Age No significant association in men

OR for subjects aged ≥70 years was 1.94 (95% CI 1.35–2.70) with 
reference to those aged <50 years in women

Robust positive associations with ORs in men and 
women (Ptrend<0.0001)

Education level Significant inverse association with ORs (Ptrend=0.0003) in men
No significant association in women

Significant inverse associations with ORs in 
men and women (Ptrend=0.0008 and 0.0027, 
respectively)

Household income Significant inverse association with ORs (Ptrend<0.0001) in men
No significant association in women

No significant associations in men and women

Occupation OR for manual was 1.45 (95% CI 1.08–1.95) with the reference 
group in men
No significant association in women

No significant associations in men and women

BMI No significant association in men
Weak positive association with ORs in women (Ptrend=0.0175)

Robust positive associations with ORs in men and 
women (Ptrend<0.0001)

Notes: ORs adjusted for all other variables. aModerate, severe, or very severe chronic pain as outcome.
Abbreviation: BMI, body mass index.
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factor of chronic low back pain.26 Chronic low back pain is 

a multifactorial disorder with possible etiologies other than 

physical factors, including psychological distress, anxiety, 

and depression,27 and thus should be further investigated 

in older women. In addition, we found a sex-based differ-

ence in the prevalence of chronic low back and knee pain, 

ie, prevalence of chronic low back pain was higher in men 

and prevalence of chronic knee pain was higher in women. 

This finding warrants sex-specific preventive measures and 

management of chronic pain.

Occupation
The prevalence of chronic low back pain in the manual-job 

group in men was significantly higher (adjusted OR 1.45) 

than the reference in the present study. This finding agrees 

with current knowledge that a heavy physical workload, such 

as heavy lifting, is a predictor of back pain.27 In contrast, 

we did not find a specific association between occupation 

and chronic knee pain, except in the male office-worker 

group, which had a small sample. Occupation has generally 

been considered a factor associated with knee pain or knee 

osteoarthritis.28 Recent evidence suggests that a heavy physi-

cal workload is not always a risk factor, but kneeling is an 

important element of physical work that can be a risk factor 

for knee pain and knee osteoarthritis.29 The present study 

did not find occupation to be a risk factor of chronic knee 

pain, and thus work posture should be taken into account in 

future studies.

Education level
We found that lower education level was significantly 

associated with prevalence of chronic low back and knee 

pain (except for female low back pain). Similarly, the 

2009–2010 National Health and Nutrition Examination 

Survey conducted in the US found a dose-dependent, 

inverse association between education level and chronic 

low back pain.10 Leclerc et al30 also found such an asso-

ciation, and suggested that it could be explained by an 

intermediate effect of physical occupation as a pathway, 

ie, lower-education groups have occupations associated 

with a higher risk of chronic low back pain. The present 

study did not obtain detailed occupational information as 

a confounder, and consequently did not detect the con-

founding effect of this pathway. For association between 

education level and chronic knee pain, we found a robust 

link in both sexes. This is consistent with the results of 

a large Danish cohort study showing a dose-dependent, 

inverse association between education level and incidence 

of knee osteoarthritis.31 Similarly to chronic low back pain, 

factors related to occupation could potentially confound the 

association between education level and chronic knee pain.

Income
Household income level was inversely associated with 

chronic low back pain in men. Income is considered 

another sociodemographic characteristic, and a similar 

pathway as education may be involved. In addition to 

occupational factors, impaired psychological status, a risk 

factor of chronic low back pain,27 in low-income groups 

may be involved.

BMI
A large body of evidence has shown that overweight/obese 

status is associated with chronic knee pain and/or knee 

osteoarthritis,32–34 and our findings are consistent with this. 

Overweight/obese status is also reportedly associated with 

chronic low back pain.32,35 However, in the present study, 

there was no such association in men and only a weak 

association in women. This finding may be explained by 

the fact that Japanese individuals, including the present 

cohort, are slimmer and have a relatively lower prevalence 

of overweight/obese individuals compared to European 

and North American countries.36 This is supported by an 

international study showing the lack of an association 

between obesity and chronic low back pain in slimmer 

populations, including those in China, Ghana, and India.37 

Nonetheless, our subgroup analyses demonstrated that BMI 

was associated with the prevalence of low back pain in 

elderly men and women (aged ≥60 years), suggesting that 

BMI may be a risk factor for low back pain only in older 

Japanese individuals.

Strengths and limitations
The present study is the first to report epidemiological 

profiles of chronic low back and knee pain in a large East 

Asian population. However, the study has some limitations. 

First, despite the large sample, the participation rate was 

not very high (41.3%). As such, the results may not be 

representative of the entire Japanese population. Second, 

profiles of chronic pain were based on a cross-sectional 

design, and thus should be confirmed with further cohort 

studies. Third, only anterior knee pain is shown as an option 

in Figure 1, suggesting that those with predominantly 

posterior knee pain may have not reported “having knee 

pain”. Therefore, the prevalence of knee pain may have 

been underestimated in this study. Finally, other confound-

ing factors for chronic pain may exist, and these should be 

considered in future studies.
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Conclusion
Nearly 14% of middle-aged and elderly individuals of 

the present cohort had chronic moderate–very severe 

pain of the low back or knee, and many demographic 

factors and body size were associated with the pain. 

This information could be useful in the development of a 

population-based preventive strategy for chronic low back 

and knee pain.
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