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Epidemiological study on musculoskeletal disorders and oxidative stress and
nutrition intake in the elderly
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We investigated the relationship between oxidative stress/nutritional intake
and musculoskeletal disorders at Yakumo Town Resident Medical Examination (Yakumo Study) which has
continued for over 20 years. The risk of lower bone mineral density was decreased with the middle
frequency of ingesting vegetables and high frequency of intake of seaweed. Various food intakes were
beneficial for prevention of osteoporosis. Osteoporosis was also associated with locomotive
syndrome, which is associated with a loss of social quality. The importance of locomotive syndrome
measures was shown.

From the measured value of oxidative stress and antioxidant capacity, sarcopenia was significantly
higher value (d-ROMsS) in oxidative stress than normal inhabitants. Protein and cholesterol intake
were significantly lower in inhabitants with sarcopenia. Oxidative stress assessment is expected to
be useful for prevention and nutrition guidance of musculoskeletal disorders.

QoL



1) )
DNA
(
)
1981
1997 (Yakumo study)
13,000 Yakumo study
10
( 2)
3)
)
®3)
1 8 600
(Yakumo Study)
( A-1000)
YAM70
TUG
BIA AGWS
Iml -80
(FREE Carrio Duo) (d-ROMs )
) ( d-ROMs 200-300unitCARR, BAP 2200u mol/L , d-ROMs
, BAP : ) (M1
) FFQ
QoL SF-36 EQ-5D
QoL
(€)) (BMD)4
2012 2016 128 BMD
) retinol

(1)15

(BAP

BMD

(

B -1y

-tocopherols a -tocopherol zeaxanthin/lutein canthaxanthin cryptoxanthin lycopene

a -carotene [3 -carotene 2012
3
BMD 28 ( 15 13 )
BMD
OR0.1 OR0.3 BMD
4 BMD

BMI

64.4



) Q0L 2016 Yakumo

Study 555 367 (
63.6 231 ) YAM  70%
Hb, Alb
107 (67.4vs
62.7 ) TUG test (6.28vs 5.90 )
QoL SF-36 RC
(48.7vs 53.8)( 1) 25
Hb Alb
RCS
QoL
QoL
Q)

BHEELSF36<YRO7 *

E—.
e I ()

SF-36 PCS SF-36 MCS SF-36 RCS
HEOP(-) D OP(+)

3) (2017  Yakumo Study)
248 ( 64.1

141 ) N (©) 64 (25.8%) o) 57
(23.2%) w 121 (48.8%)
d-ROMs BAP d-ROMs S,L BAP L

N d-ROMs/BAP S N 0, L N

( 2) d-ROMs/BAP BMI 3

S (B =0.014, p<0.01)
« 2
d-ROMs/BAP- - -BREAFL R/ MBBIE W D /S RETRT
025 . : “ il j @

i 5 i H
0.15 § .% i %
0.10 ) ? H
" 72;14 ‘asu f;l, jﬁw #L &Y
HLar=7 BHEE [aE
(©))
FFQ
BMI (Hb, Alb)
d-ROMs 3 OR 3.0 d-ROMs 3 345u. C

FFQ

< >

1) Kasai T et al. The impact of musculoskeletal diseases on mortality-comparison with
internal diseases: A 15-year longitudinal study. J Orthop Sci. 2017
Nov;22(6):1126-1131.

2) Tsuboi M et al. Do musculoskeletal degenerative diseases affect mortality and cause
of death after 10 years in Japan? 2011 Mar;29(2):217-23.



3) Seki T et al. Association of serum carotenoids, retinol, and tocopherols with
radiographic knee osteoarthritis: possible risk factors in rural Japanese
inhabitants. J Orthop Sci. 2010 Jul;15(4):477-84.

12

1) Imagama S, Ando K, Kobayashi K, Seki T, Hamada T, Machino M, Ota K, Tanaka S, Morozumi
M, Kanbara S, Ito S, Ishiguro N, Hasegawa Y. Impact of comorbidity rates of lumbar
spondylosis, knee osteoarthritis, and osteoporosis on physical QOL and risk factors
for poor physical QOL in middle-aged and elderly people. Modern Rheumatology 2019
Mar 29 1-8 doi: 10.1080/14397595.2019.1601839. ( )

2) Tanaka S, Ando K, Kobayashi K, Seki T, Hamada T, Machino M, Ota K, Morozumi M, Kanbara
S, 1to S, Ishiguro N, Hasegawa Y, Imagama S. Reduction in body cell mass as a predictor
of osteoporosis: A cross-sectional study. Modern Rheumatology 2019 Mar 5 1-6 doi:
10.1080/14397595.2019.1589911. ( )

3) Tanaka S, Ando K, Kobayashi K, Hida T, Seki T, Hamada T, Ito K, Tsushima M, Morozumi
M, Machino M, Ota K, Ishiguro N, Hasegawa Y, Imagama S. Increasing postural sway in
balance test is related to locomotive syndrome risk: A cross-sectional study. J Orthop
Sci. 2019 Feb 14. doi: 10.1016/j-j0s.2019.01.011. [Epub ahead of print] ( )

4) Tanaka S, Ando K, Kobayashi K, Hida T, Ito K, Tsushima M, Morozumi M, Machino M, Ota
K, Suzuki K, Seki T, Ishiguro N, Hasegawa Y, Imagama S. Utility of the Serum Cystatin
C Level for Diagnosis of Osteoporosis among Middle-Aged and Elderly People. Biomed
Res Int. 2019 Jan 16; 2019: 5046852 doi: 10.1155/2019/5046852. eCollection 2019. (

)

5) Tanaka S, Ando K, Kobayashi K, Seki T, Hamada T, Machino M, Ota K, Morozumi M, Kanbara
S, 1to S, Ishiguro N, Hasegawa Y, Imagama S. The decreasing phase angles of the entire
body and trunk during bioelectrical impedance analysis are related to locomotive
syndrome. J Orthop Sci. 2019 Jan 7 doi: 10.1016/j.jo0s.2018.12.016. [Epub ahead of
print] ( )

6) Kobayashi K, Ando K, Seki T, Hamada T, Suzuki K, Ishiguro N, Hasegawa Y, Imagama S.
Carotid artery plaque screening using abdominal aortic calcification on lumbar
radiographs. PLoS One. 2019 Jan 7;14(1):e0209175 doi: 10.1371/journal .pone.0209175.
( )

7) Tanaka S, Ando K, Kobayashi K, Hida T, Seki T, Hamada T, Ito K, Tsushima M, Morozumi
M, Machino M, Ota K, Ishiguro N, Hasegawa Y, Imagama S. The decrease in phase angle
measured by bioelectrical impedance analysis reflects the increased locomotive
syndrome risk in community-dwelling people: The Yakumo study. Modern Rheumatology
2019 May;29(3):496-502 doi: 10.1080/14397595.2018.1469582. ( )

8) Tanaka S, Ando K, Kobayashi K, Hida T, Seki T, Suzuki K, Ito K, Tsushima M, Morozumi
M, Machino M, Ota K, Ishiguro N, Hasegawa Y, Imagama S. Relationship between
locomotive syndrome and body composition among community-dwelling middle-age and
elderly individuals in Japan: The Yakumo study. Mod Rheumatol. 2019 May;29(3):491-495
doi: 10.1080/14397595.2018.1465645. ( )

9) Tanaka S, Ando K, Kobayashi K, Hida T, Ito K, Tsushima M, Morozumi M, Machino M, Ota
K, Seki T, Suzuki K, Nishida Y, Ishiguro N, Hasegawa Y, Imagama S. Serum cystatin
C level is associated with locomotive syndrome risk and can be an early predictor
in community-living people: The Yakumo study. Mod Rheumatol. 2018
Nov;28(6):1035-1040 doi: 10.1080/14397595.2018.1441675. ( )

10) Tanaka S, Ando K, Kobayashi K, Hida T, Ito K, Tsushima M, Morozumi M, Machino M, Ota
K, Seki T, Ishiguro N, Hasegawa Y, Imagama S. A low phase angle measured with
bioelectrical impedance analysis is associated with osteoporosis and is a risk factor
for osteoporosis in community-dwelling people: the Yakumo study. Arch Osteoporos.
2018 Apr 5;13(1):39 doi: 10.1007/s11657-018-0450-8. ( )

11) Komatsu D, Hasegawa Y, Kojima T, Seki T, Higuchi Y, Ishiguro N. Absence of a
relationship between joint space narrowing and osteophyte formation in early knee
osteoarthritis among Japanese community-dwelling elderly individuals: A
cross-sectional study. Mod  Rheumatol. 2017 Jul;27(4):675-682  doi:
10.1080/14397595.2016.1232775. ( )

12) Komatsu D, Hasegawa Y, Kojima T, Seki T, lkeuchi K, Takegami Y, Amano T, Higuchi Y,
Kasai T, Ishiguro N. Validity of radiographic assessment of the knee joint space using
automatic image analysis. Mod Rheumatol. 2016 Sep;26(5):761-6 doi:
10.3109/14397595.2015.1130679. ( )




n
92

)

92 2019
3

. QoL
2018
4)
.4
90

5)

89 2016

0

o 0
o 0
(€D)

IMAGAMA shiro

8 40467288

HASEGAWA yukiharu

8 50208500

2017

2019

91



