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研究成果の概要（和文）：　一般住民の追跡調査結果から、わが国においてはビタミンD（VD）欠乏症の有病率は1.2%
と低かったが、VD不足症の有病率は 81.3%と極めて高いことがわかった。また血清25D値は将来の骨粗鬆症の発生を予
測しうるが、変形性関節症の発生とは関連を認めないことがわかった。次に3年後の追跡調査で血清25D値の変化率(標
準偏差)をみると、7.6 (13.3) %/年となり、全体として増加傾向にあることがわかった。多変量解析の結果、25Dの変
化率はベースライン調査時の骨密度やエネルギー摂取量に影響されることがわかった。 これにより25Dの低値の頻度と
その変化、VD不足の予防に有用なエビデンスを得た。

研究成果の概要（英文）：In this population-based cohort study, assessments of serum 25-hydroxyvitamin D 
(25D) levels revealed vitamin D insufficiency and deficiency at prevalances of 81.3% and 1.2%, 
respectively. Serum 25D levels could predict the occurrence of osteoporosis within 3 years, but not the 
occurrence of osteoarthritis. The mean (SD) annual change in the serum 25 D levels was 7.6 (13.3) %/year, 
which tended to increase during the 3-year period. Multivariate regression analysis indicated that the 
L2-4 bone mineral density and total daily energy intake were significant independent associated factors.

研究分野：疫学
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１．研究開始当初の背景 
カルシウム代謝を介したビタミン D (VD)の
骨粗鬆症(OP)への影響については多くの知見
が得られているが、最近では他の運動器疾患
と VDの関連について検討した報告も散見さ
れるようになってきた。しかし今のところ、
わが国においては VD不足症についての報告
自体が乏しく、VD とこれら運動器障害との
関連や、VD 値の変化を明らかにした報告は
ほとんどない。 
 
２．研究の目的 
大規模住民コホート研究 ROAD studyのデー
タを用いて、一般住民における VD不足症、
VD 欠乏症の頻度を明らかにすると同時に、
OP をはじめとする運動器疾患との関連、お
よび VDの変化を明らかにすることを目的と
した。 
 
３．研究の方法 
対象は大規模住民コホート研究 ROAD study
対象者の中で、和歌山県の山村と漁村に設定
したコホート参加者 1,690人（男性 596人、
女性 1,094人、平均年齢 65.2歳）である。対
象者にはベースライン調査時に栄養調査、身
体 測 定 を 行 い 、 血 清 iPTH お よ び
25-hydroxyvitamin D (25 D) を測定した。血清
25D値が10ng/mL未満をVD欠乏症、10 ng/mL
以上 30 ng/mL未満を VD不足症と定義した。
次に 3年後の追跡調査時に凍結保存したサン
プルを用いて血清 25Dを再度測定した。同対
象者には、ベースライン調査と追跡調査いず
れにおいても、OP、変形性関節症（OA）の
判定に必要な骨密度検査、X線検査を行った。 
 
４．研究成果 
ベースライン調査参加者の血清 25D の平均
値(標準偏差)は 23.3 (6.6)mg/mL (男性 25.7 
(6.5)ng/mL、女性 22.0 (6.2)ng/mL)であり、女
性に有意に低かった (p＜0.001)。年代別にみ
ると、女性の 40 歳代の平均値が他の年代に
比して低い傾向にあった (p＜0.01)が、他の年
代では差異はなかった。VD 欠乏症の有病率
は 1.2% (男性 0.3%、女性 1.7%)と低かったが、
VD不足症の有病率は 81.3% (男性 72.1%、女
性 86.3%)と高かった。VD欠乏症、不足症と
も女性に多い傾向にあった(p＜0.001)が、年代
による差はなかった。 
 3年間の追跡において、OPの累積発生率を
推定したところ、腰椎 L2-4 で 0.76%/年、大
腿骨頸部では 1.83%/年となり、大腿骨頸部の
方が高かった。一方変形性膝関節症(KOA)の
累積発生率は 3.3%/年、変形性腰椎症（LS）
の累積発生率は 11.4%/年となった。多変量解
析において、性、年齢、地域、およびその他
の交絡因子を調整して血清 25D が運動器疾
患に及ぼす影響を検討したところ、血清 25D 
が 1SD上昇すると大腿骨OPの発生率が有意
に低下していた(+1 SD; odds ratio, 0.67; 95% 
confidence interval, 0.49–0.92; p = 0.014)。一方

腰椎 L2-4や KOA、LSとは有意な関連を示さ
なかった。これより、血清ビタミン D低値は
OP発生(大腿骨)を予測しうるが、変形性関節
症とは関連を認めないことが明らかになっ
た。次に、3年後の追跡調査で血清 25D値の
変化率(標準偏差)をみると、7.6 (13.3) %/年と
なり、全体として増加傾向にあることがわか
った。25Dの増加に影響を及ぼす要因を多変
量解析で検討すると、ベースライン調査時の
腰椎 L2-4骨密度が高いほど (p=0.05)、エネル
ギー摂取量が多いほど (p=0.04)、変化率が高
くなっていた。 
 今回の一般住民の追跡調査結果から、わが
国においては VD欠乏症の有病率は低いが、
VD 不足症の有病率は極めて高いことがわか
った。また血清 25D値は将来の OPの発生を
予測しうるが、変形性関節症の発生とは関連
を認めないことがわかった。次に血清 25D値
は全体として増加傾向にあり、ベースライン
調査時の骨密度やエネルギー摂取量に影響
されることがわかった。これにより、25Dの
低値の頻度とその変化、VD 不足の予防にと
って有用なエビデンスを得た。 
 
５．主な発表論文等 
（研究代表者、研究分担者及び連携研究者に
は下線） 
〔雑誌論文〕主たる査読付き原著論文に限定
した（計 37 件） 
1. Yoshimura N, Muraki S, Oka H, Morita M, 

Yamada H, Tanaka S, Kawaguchi H, 
Nakamura K, Akune T: Profiles of vitamin D 
insufficiency and deficiency in Japanese men 
and women: association with biological, 
environmental, and nutritional factors and 
coexisting disorders: the ROAD study. 
Osteoporos Int 24: 2775-2787, 2013 

2. Yoshimura N, Muraki S, Oka H, Nakamura 
K, Kawaguchi H, Tanaka S, Akune T: Serum 
levels of 25-hydroxyvitamin D and 
occurrence of musculoskeletal diseases, such 
as osteoporosis, knee osteoarthritis and 
lumbar spondylosis: A three-year follow-up 
of the road study. Osteoporos Int 26:151–161, 
2015. 

3. Yoshimura N, Muraki S, Oka H, Nakamura 
K, Kawaguchi H, Tanaka S, Akune T: 
Factors affecting changes in the serum levels 
of 25-hydroxyvitamin D: A 3-year follow-up 
of the ROAD study. Osteoporos Int, in press 

4. Mithal A, Boonen S, Bonjour J-P, 
Burckhardt P, Degens H, Hajj Fuleihan G El, 
Josse R, Lips P, Morales Torres J, Rizzoli R, 
Yoshimura N, Wahl DA, Cooper C, 
Dawson-Hughes B for the IOF CSA 
Nutrition Working Group: Impact of 
nutrition on muscle mass, strength, and 
performance in older adults. Osteoporos Int 
24: 1555-1566, 2013 

5. Tanaka S, Kuroda T, Yamazaki Y, Shiraki Y, 



Yoshimura N, Shiraki M: Serum 
25-hydroxyvitamin D below 25 ng/mL is a 
risk factor for long bone fracture comparable 
to bone mineral density in Japanese 
postmenopausal women. J Bone Miner 
Metab 32: 514-523, 2014. 

6. Nishizawa Y, Ohta H, Miura M, Inaba M, 
Ichimura S, Shiraki M, Takada J, Chaki O, 
Hagino H, Fujiwara S, Fukunaga M, Miki T, 
Yoshimura N, for the Committee on the 
Guidelines for the Use of Biochemical 
Markers of Bone Turnover in Osteoporosis, 
Japan Osteoporosis Society Committee 
organization: Guidelines for the use of bone 
metabolic markers in the diagnosis and 
treatment of osteoporosis (2012 Edition), J 
Bone Miner Metab 31: 1-15, 2013 

7. Muraki S, Oka H, Akune T, Ishimoto Y, 
Nagata K, Yoshida M, Tokimura F, 
Nakamura K, Kawaguchi H, Yoshimura N: 
Physical performance, bone and joint 
diseases, and incidence of falls in Japanese 
men and women: A longitudinal cohort study. 
Osteoporos Int 24: 459-466, 2013 

8. Muraki S, Akune T, Ishimoto Y, Nagata K, 
Yoshida M, Tanaka S, Oka H, Kawaguchi H, 
Nakamura K, Yoshimura N: Risk factors for 
falls in a longitudinal population-based 
cohort study of Japanese men and women: 
The ROAD Study. Bone 52: 516-523, 2013 

9. Ishimoto Y, Yoshida M, Nagata K, Yamada 
H, Hashizume H, Yoshimura N: Consuming 
breakfast and exercising longer during high 
school increases bone mineral density in 
young Japanese men. J Bone Miner Metab 
31: 329-336, 2013 

10. Coggon D, Ntani G, Palmer KT, Felli VE, 
Harari R, Barrero LH, Felknor SA, Gimeno 
D, Cattrell A, Serra C, Bonzini M, Solidaki 
E, Merisalu E, Habib RR, Sadeghian F, 
Masood Kadir M, Warnakulasuriya SS, 
Matsudaira K, Nyantumbu B, Sim MR, 
Harcombe H, Cox K, Marziale MH, Sarquis 
LM, Harari F, Freire R, Harari N, Monroy 
MV, Quintana LA, Rojas M, Salazar Vega EJ, 
Harris EC, Vargas-Prada S, Martinez JM, 
Delclos G, Benavides FG, Carugno M, 
Ferrario MM, Pesatori AC, Chatzi L, Bitsios 
P, Kogevinas M, Oha K, Sirk T, Sadeghian A, 
Peiris-John RJ, Sathiakumar N, 
Wickremasinghe AR, Yoshimura N, Kelsall 
HL, Hoe VC, Urquhart DM, Derrett S, 
McBride D, Herbison P, Gray A: Disabling 
musculoskeletal pain in working 
populations: Is it the job, the person or the 
culture? Pain 154: 856-863, 2013 doi: 
10.1016/j.pain.2013.02.008. 

11. Tsutsui S, Yoshimura N, Watanuki A, 
Yamada H, Nagata K, Ishimoto Y, Enyo Y, 
Yoshida M: Risk factors and natural history 

of de novo degenerative lumbar scoliosis in a 
community-based cohort: The Miyama Study. 
Spine deformity 1: 287-292, 2013 

12. Fujii T, Matsudaira K, Yoshimura N, Hirai M, 
Tanaka S: Associations between neck and 
shoulder discomfort (Katakori) and job 
demand, job control, and worksite support. 
Mod Rheumatol 23: 1198-1204, 2013 

13. Oka H, Akune T, Muraki S, Tanaka S, 
Kawaguchi H, Nakamura K, Yoshimura N: 
The mid-term efficacy of intra-articular 
hyaluronic acid injections on joint structure: 
A nested case-control study. Mod Rheumatol 
23: 722-728, 2013 

14. Ishimoto Y, Yoshimura N, Muraki S, Yamada 
H, Nagata K, Hashizume H, Takiguchi N, 
Minamide A, Oka H, Kawaguchi H, 
Nakamura K, Akune T, Yoshida M: 
Associations between radiographic lumbar 
spinal stenosis and clinical symptoms in the 
general population: The Wakayama Spine 
Study. Osteoarthritis Cartilage 21: 783-788, 
2013 doi: 10.1016/j.joca.2013.02.656 

15. Coggon D, Ntani G, Vargas-Prada S, 
Martinez JM, Serra C, Benavides FG, Palmer 
KT and other members of the CUPID 
Collaborators (Felli VE, Harari R, Barrero 
LH, Felknor SA, Gimeno D, Cattrell A, 
Bonzini M, Solidaki E, Merisalu E, Habib 
RR, Sadeghian F, Kadir MM, 
Warnakulasuriya SS, Matsudaira K, 
Nyantumbu B, Sim MR, Harcombe H, Cox 
K, Marziale MH, Sarquis LM, Harari F, 
Freire R, Harari N, Monroy MV, Quintana 
LA, Rojas M, Vega EJ, Harris EC, Delclos G, 
Carugno M, Ferrario MM, Pesatori AC, 
Chatzi L, Bitsios P, Kogevinas M, Oha K, 
Sirk T, Sadeghian A, Peiris-John RJ, 
Sathiakumar N, Wickremasinghe AR, 
Yoshimura N, Kelsall HL, Hoe VC, Urquhart 
DM, Derrett S, McBride D, Herbison P, Gray 
A: International variation in absence from 
work attributed to musculoskeletal illness: 
findings from the CUPID study. Occup 
Environ Med 70: 575-584, 2013 

16. Coggon D, Ntani G, Palmer KT, Felli VE, 
Harari R, Barrero LH, Felknor SA, Gimeno 
D, Cattrell A, Vargas-Prada S, Bonzini M, 
Solidaki E, Merisalu E, Habib RR, 
Sadeghian F, Masood Kadir M, 
Warnakulasuriya SS, Matsudaira K, 
Nyantumbu B, Sim MR, Harcombe H, Cox 
K, Marziale MH, Sarquis LM, Harari F, 
Freire R, Harari N, Monroy MV, Quintana 
LA, Rojas M, Salazar Vega EJ, Clare Harris 
E, Serra C, Miguel Martinez J, Delclos G, 
Benavides FG, Carugno M, Ferrario MM, 
Pesatori AC, Chatzi L, Bitsios P, Kogevinas 
M, Oha K, Sirk T, Sadeghian A, Peiris-John 
RJ, Sathiakumar N, Rajitha Wickremasinghe 



A, Yoshimura N, Kelsall HL, Hoe VC, 
Urquhart DM, Derrett S, McBride D, 
Herbison P, Gray A: Patterns of multi-site 
pain and associations with risk factors. Pain 
154: 1769-1777, 2013. 

17. Teraguchi M, Yoshimura N, Hashizume H, 
Muraki S, Yamada H, Minamide A, Oka H, 
Ishimoto Y, Nagata K, Kagotani R, 
Takiguchi N, Akune T, Kawaguchi H, 
Nakamura K, Yoshida M: Prevalence and 
distribution of intervertebral disc 
degeneration over the entire spine in a 
population-based cohort: the Wakayama 
Spine Study. Osteoarthritis Cartilage 22: 
104-110, 2014. 

18. Yoshida T, Kato J, Inoue I, Yoshimura N, 
Deguchi H, Mukoubayashi C, Oka M, 
Watanabe M, Enomoto S, Niwa T, Maekita T, 
Iguchi M, Tamai H, Utsunomiya H, 
Yamamichi N, Fujishiro M, Iwane M, 
Takeshita T, Ushijima T, Ichinose M: Cancer 
development based on chronic active 
gastritis and resulting gastric atrophy as 
assessed by serum levels of pepsinogen and 
Helicobacter pylori antibody titer. Int J 
Cancer 134: 1445-1457, 2014. 

19. Johansson H, Kanis JA, Odén A, McCloskey 
E, Chapurlat RD, Christiansen C, Cummings 
SR, Diez-Perez A, Eisman JA, Fujiwara S, 
Glüer CC, Goltzman D, Hans D, Khaw KT, 
Krieg MA, Kröger H, Lacroix AZ, Lau E, 
Leslie WD, Mellström D, Melton LJ 3rd, 
O'Neill TW, Pasco JA, Prior JC, Reid DM, 
Rivadeneira F, van Staa T, Yoshimura N, 
Zillikens MC: A meta-analysis of the 
association of fracture risk and body mass 
index in women. J Bone Miner Res 29: 
223-233, 2014.  

20. Yoshimura N, Nagata K, Muraki S, Oka H, 
Yoshida M, Enyo Y, Kagotani R, Hashizume 
H, Yamada H, Ishimoto Y, Teraguchi M, 
Tanaka S, Kawaguchi H, Toyama Y, 
Nakamura K, Akune T: Prevalence and 
progression of the radiographic ossification 
of posterior longitudinal ligament and its 
associated factors in the Japanese 
populations: A 3-year follow-up of the 
ROAD study. Osteoporos Int 25: 1089-1098, 
2014.  

21. Inoue I, Kato J, Tamai H, Iguchi M, Maekita 
T, Yoshimura N, Ichinose M: Helicobacter 
pylori -related chronic gastritis as a risk 
factor for colonic neoplasms. World J 
Gastroenterol 20: 1485-1492, 2014.  

22. Kanis JA, Johansson H, Oden A, Cooper C, 
McCloskey EV; Epidemiology and Quality 
of Life Working Group of IOF (Kanis JA, 
Cooper C, Adachi J, Borgström F, Clark P, 
Cummings S, Diaz-Curiel M, Dimai HP, 
Harvey N, Hiligsmann M, Lau E, Lewiecki 

M, Lips P, Lorenc R, McCloskey E, Ortolani 
S, Papioannou A, Silverman S, Sosa M, 
Szulc P, Yoshimura N). Worldwide uptake of 
FRAX. Arch Osteoporos 9: 166, 2014.  

23. Muraki S, Oka H, Akune T, En-yo Y, 
Yoshida M, Sasaki S, Nakamura K, 
Kawaguchi H, Yoshimura N: Association of 
dietary intake with joint space narrowing and 
osteophytosis at the knee in Japanese men 
and women: The ROAD Study. Mod 
Rheumatol 24: 236-242, 2014. 

24. Akune T, Muraki S, Oka H, Tanaka S, 
Kawaguchi H, Nakamura K, Yoshimura N: 
Exercise habits during middle age are 
associated with lower prevalence of 
sarcopenia: the ROAD study. Osteoporos Int 
25: 1081-1088, 2014. 

25. Muraki S, Yoshimura N, Akune T, Takahashi 
I, Fujiwara S: Prevalence, incidence, and 
progression of lumbar spondylosis by gender 
and age strata. Mod Rheumatol 24: 657-661, 
2014. 

26. Hashizume H, Yoshimura N, Nagata K, 
Miyazaki N, Ishimoto Y, Nishiyama R, 
Yamada H, Yoshida M: Development and 
evaluation of a video exercise program for 
locomotive syndrome in the elderly. Mod 
Rheumatol 24: 250-257, 2014.  

27. Nagata K, Yoshida M, Ishimoto Y, 
Hashizume H, Yamada H, Yoshimura N: 
Skipping breakfast and less exercise are risk 
factors for bone loss of Japanese young 
adults: a 3-year follow-up for medical 
students. J Bone Miner Metab 32: 420-427, 
2014. 

28. Akune T, Muraki S, Oka H, Tanaka S, 
Kawaguchi H, Tokimura F, Yoshida H, 
Suzuki T, Nakamura K, Yoshimura N: 
Incidence of certified need of care in the 
long-term care insurance system and its risk 
factors in the elderly of Japanese 
population-based cohorts: The ROAD study. 
Geriatr Gerontol Int 14: 695-701, 2014.  

29. Akune T, Muraki S, Oka H, Tanaka S, 
Kawaguchi H, Tokimura F, Yoshida H, 
Suzuki T, Nakamura K, Yoshimura N: 
Association of physical activities of daily 
living with the incidence of certified need of 
care in the long-term care insurance system 
of Japan: the ROAD study. J Orthop Sci 19: 
489-496, 2014. 

30. Yoshimura N, Akune T, Fujiwara S, 
Nishiwaki Y, Shimizu Y, Yoshida H, Sudo A, 
Omori G, Yoshida M, Shimokata H, Suzuki 
T, Muraki S, Oka H, Nakamura K: 
Prevalence of knee pain, lumbar pain and its 
co-existence in Japanese men and women: 
The Longitudinal Cohorts of Motor System 
Organ (LOCOMO) study. J Bone Miner 
Metab 32: 524-532, 2014.  



31. Teraguchi M, Yoshimura N, Hashizume H, 
Muraki S, Yamada H, Minamide A, Oka H, 
Ishimoto Y, Nagata K, Kagotani R, 
Takiguchi N, Akune T, Kawaguchi H, 
Nakamura K, Yoshida M: Prevalence and 
distribution of intervertebral disc 
degeneration over the entire spine in a 
population-based cohort: the Wakayama 
Spine Study. Osteoarthritis Cartilage 22: 
104-110, 2014. 

32. Muraki S, Akune T, Nagata K, Ishimoto Y, 
Yoshida M, Tokimura F, Tanaka S, Oka H, 
Kawaguchi H, Nakamura K, Yoshimura N: 
Association of knee osteoarthritis with onset 
and resolution of pain and physical 
functional disability: The ROAD Study. Mod 
Rheumatol 24(6): 966-973, 2014.  

33. Nagata K, Yoshimura N, Hashizume H, 
Muraki S, Ishimoto Y, Yamada H, Takiguchi 
N, Nakagawa Y, Minamide A, Oka H, 
Kawaguchi H, Nakamura K, Akune T, 
Yoshida M: The prevalence of cervical 
myelopathy among subjects with narrow 
cervical spinal canal in a population-based 
magnetic resonance imaging study: the 
Wakayama Spine Study. Spine J 14:  
2811-2817, 2014. 

34. Yoshimura N, Akune T, Fujiwara S, Shimizu 
Y, Yoshida H, Nishiwaki Y, Sudo A, Omori G, 
Yoshida M, Shimokata H, Suzuki T, Muraki 
S, Oka H, Nakamura K: Incidence of 
disability and its associated factors in 
Japanese men and women: The Longitudinal 
Cohorts of Motor System Organ 
(LOCOMO) study. J Bone Miner Metab 33: 
186-191, 2015. doi: 
10.1007/s00774-014-0573-y. PMID: 
24770998 

35. Kagotani R, Yoshida M, Muraki S, Oka H, 
Hashizume H, Yamada H, Enyo Y, Nagata K, 
Ishimoto Y, Teraguchi M, Tanaka S, 
Nakamura K, Kawaguchi H, Akune T, 
Yoshimura N: Prevalence of diffuse 
idiopathic skeletal hyperostosis (DISH) of 
whole spine and its association with lumbar 
spondylosis and knee osteoarthritis: The 
ROAD Study. J Bone Miner Metab 33: 
221-229, 2015. 

36. Teraguchi M, Yoshimura N, Muraki S, 
Yamada H, Oka H, Minamide A, Nakagawa 
Y, Ishimoto Y, Nagata K, Kagotani R, 
Tanaka S, Kawaguchi H, Nakamura K, 
Akune T, Yoshida M: The association of 
combination of disc degeneration, endplate 
signal change, and Schmorl's node with low 
back pain in a large population study: the 
Wakayama Spine Study. Spine J 15:622-628, 
2015.  

37. Yoshimura N, Muraki S, Oka H, Tanaka S, 
Kawaguchi H, Nakamura K, Akune T: 

Mutual associations among musculoskeletal 
diseases and metabolic syndrome 
components: A 3-year follow-up of the 
ROAD study. Mod Rheumatol 25:38-48, 
2015.  

 
〔学会発表〕主たる国際学会発表に限定した
（計  16 件） 
1. Yoshimura N: Osteoarthritis: Assessment of 

clinical and structural outcomes: IOF 
Regionals -4th Asia-Pacific Osteoporosis 
Meeting, Hong Kong, 2013.12.15 
(Symposium, inviteed speaker) 

2. Yoshimura N, Oka H, Muraki S, Tanaka S, 
Nakamura K, Akune T, Kawaguchi H: 
Radiographs:What features and criteria to 
use? 1st International Early Knee 
Osteoarthritis Workshop in Japan, 2014.11.6 
(Workshop, invited speaker) 

3. Yoshimura N, Muraki S, Oka H, Nakamura 
K, Tanaka S, Kawaguchi H, Akune T: 
Higher levels of serum 25(OH)D prevents 
the occurrence of osteoporosis, but 
deteriorates knee osteoarthritis: The ROAD 
study. European Congress on Osteoporosis 
and Osteoarthritis. Rome Cavalieri, Rome, 
Italy, 2013. 4.17-20 

4. Kagotani R, Yoshimura N, Muraki S, 
Hashizume H, Yamada H, Nagata K, 
Ishimoto Y, Takiguchi N, Teraghchi M, Oka 
H, Kawaguchi H, Nakamura K, Akune T, 
Yoshida M: Association of diffuse idiopathic 
skeletal hyperostosis and bone mineral 
density and marker of bone metabolism: The 
ROAD study. European Congress on 
Osteoporosis and Osteoarthritis. Rome 
Cavalieri, Rome, Italy, 2013. 4.17-20 

5. Yoshimura N, Muraki S, Oka H, Nakamura 
K, Tanaka S, Kawaguchi H, Akune T: 
Higher levels of serum 25(OH)D prevents 
the occurrence of osteoporosis, but 
deteriorates knee osteoarthritis: A 3-year 
follow-up of the ROAD study. 2nd Joint 
Meeting of the International Bone and 
Mineral Society (IBMS) and the Japanese 
Society for Bone and Mineral Research 
(JSBMR), Kobe, Japan, 2013.5.28-6.1 

6. Muraki S, Akune T, Tanaka S, Kawaguchi H, 
Nakamura, K, Oka H, Yoshimura N: Risk 
factors for multiple falls in Japanese men 
and women: The ROAD Study. 2nd Joint 
Meeting of the International Bone and 
Mineral Society (IBMS) and the Japanese 
Society for Bone and Mineral Research 
(JSBMR), Kobe, Japan, 2013.5.28-6.1 

7. Yoshimura N: Osteoarthritis: Assessment of 
clinical and structural outcomes: IOF 
Regionals -4th Asia-Pacific Osteoporosis 
Meeting, Hong Kong, 2013.12.15 (inviteed 
speaker) 



8. Muraki S, Akune T, Tanaka S, Kawaguchi H, 
Nakamura K, Oka H, Yoshimura N: 
Prevalence of sarcopenia and its association 
with exercise habits in the elderly of 
Japanese population-based cohorts: The 
ROAD Study. IOF Regionals -4th 
Asia-Pacific Osteoporosis Meeting, Hong 
Kong, 2013.12.12-15 

9. Yoshimura N, Muraki S, Oka H, Tanaka S, 
Kawaguchi H, Nakamura K, Akune T: 
Mutual associations among diseases causing 
disability, such as musculoskeletal diseases, 
metabolic syndrome components, and mild 
cognitive impairment: A 3-year follow-up of 
the ROAD study. The Annual Congress of 
European Calcified Tissue Society (ECTS) 
2014, Prague Congress Centre, Prague, 
Czech Republic, 2014.5.17-20 

10. Yoshimura N, Muraki S, Oka H, Tanaka S, 
Kawaguchi H, Nakamura K, Akune T: 
Mutual associations among musculoskeletal 
diseases, metabolic syndrome, and cognitive 
impairment: A 3-year follow-up of the 
ROAD study. The European League Against 
Rheumatism (EULAR) 2014, Paris, France, 
2014.6.11-14 

11. Muraki S, Akune T, Tanaka S, Kawaguchi H, 
Nakamura K, Oka H, Yoshimura N: Dose 
Osteophytosis at the Knee Predict 
Health-related Quality of Life Decline? A 
3-Years follow-up of the ROAD Study. The 
European League Against Rheumatism 
(EULAR) 2014, Paris, France, 2014.6.11-14 

12. Yoshimura N, Muraki S, Oka H, Tanaka S, 
Kawaguchi H, Nakamura K, Akune T: 
Mutual associations among diseases causing 
disability, such as musculoskeletal diseases, 
metabolic syndrome components, and mild 
cognitive impairment: A 3-year follow-up of 
the population-based cohort ROAD. IOF 
Regionals 5th Asia-Pacific Osteoporosis 
Meeting, Taipei, Chinese Taipei, 
2014.11.14-16 

13. Kodama R, Oka H, Muraki S, Tanaka S, 
Nakamura K, Akune T, Yoshimura N: 
Prevalence of Hand Osteoarthritis in the 
General Japanese Population: The ROAD 
Study. IOF Regionals 5th Asia-Pacific 
Osteoporosis Meeting, Taipei, Chinese 
Taipei, 2014.11.14-16 

14. Muraki S, Akune T, Tanaka S, Kawaguchi H, 
Nakamura K, Oka H, Yoshimura N: Effect of 
Osteophytosis at the Knee on Health-related 
Quality of Life. A 3-Year Follow-up of the 
ROAD Study. IOF Regionals 5th 
Asia-Pacific Osteoporosis Meeting, Taipei, 
Chinese Taipei, 2014.11.14-16 

15. Kagotani R, Yoshida M, Muraki S, Oka H, 
Hashizume H, Yamada H, Tanaka S, 
Nakamura K, Kawaguchi H, Akune T, 

Yoshimura N: Association between diffuse 
idiopathic skeletal hyperostosis, bone 
mineral density, and CTX2: The ROAD 
study. 2015 Annual Meeting of American 
Academy of Orthopedic Surgeons, Las 
Vegas, USA , 2015. 3.24-28 

16. Muraki S, Akune T, Oka H, Tanaka S, 
Kawaguchi H, Nakamura K, Yoshimura N: 
Muscle strength rather than muscle mass of 
the lower limb is associated with knee pain: 
The ROAD study. World Congress on 
Osteoporosis,Osteoarthritis and 
Musculoskeletal Diseases 
(WCO-IOF-ESCEO)2015, Milan, Italy, 
2015.3.26-29 

 
〔図書〕（計 3 件） 
1. 吉村典子：変形性膝関節症の疫学. 変形

性膝関節症の運動療法ガイド−保存的治
療から術後リハまで  (千田益生編 )、
pp24-30、日本医事新報社、東京、2014 

2. 吉村典子：骨粗鬆症と骨折の疫学：どの
くらい患者がいるか？インフォームドコ
ンセントのための図説シリーズ 骨粗鬆
症改訂 3 版（杉本利嗣編）、pp15-17、医
薬ジャーナル社、大阪、2015 

3. 吉村典子：運動器疾患の疫学. 骨ペディ
ア.骨疾患・骨代謝キーワード事典(日本骨
代謝学会) 、pp269-271、 羊土社、東京、
2015 

 
〔産業財産権〕 
○出願状況（計 0 件） 
○取得状況（計 0 件） 
 
６．研究組織 
(1) 研究代表者  
 吉村典子(Yoshimura Noriko) 東京大学・医学
部附属病院・特任准教授 研究者番号：
60240355 
(2) 研究分担者 
 鈴木隆雄(Suzuki Takao) 国立長寿医療セン
ター研究所・所長 研究者番号：30154545 
 阿久根徹(Akune Toru) 東京大学・医学部附属
病院・特任准教授  研究者番号：60282662 
 岡敬之(Oka Hiroyuki) 東京大学・医学部附
属病院・特任助手 研究者番号：60401064 
 村木重之 (Muraki Shigeyuki) 東京大学・医学
部附属病院・特任助手   研究者番号：
40401070 
 (3)連携研究者 
なし 


