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Abstract The Longitudinal Cohorts of Motor System
Organ (LOCOMO) study was initiated in 2008 through a
grant from the Ministry of Health, Labour, and Welfare of
Japan to integrate information from several cohorts estab-
lished for the prevention of musculoskeletal diseases. We
integrated the information of 12,019 participants (3,959
men and 8,060 women) in the cohorts comprising nine
communities located in Tokyo (two regions: Tokyo-1 and
Tokyo-2), Wakayama [two regions: Wakayama-1 (moun-
tainous region) and Wakayama-2 (seaside region)], Hiro-
shima, Niigata, Mie, Akita, and Gunma prefectures. The
baseline examination of the LOCOMO study consisted of
an interviewer-administered questionnaire, anthropometric
measurements, medical information recording, X-ray
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radiography, and bone mineral density measurement. The
prevalence of knee pain was 32.7 % (men 27.9 %; women
35.1 %) and that of lumbar pain was 37.7 % (men 34.2 %;
women 39.4 %). Among the 9,046 individuals who were
surveyed on both knee pain and lumbar pain at the baseline
examination in each cohort, we noted that the prevalence of
both knee pain and lumbar pain was 12.2 % (men 10.9 %;
women 12.8 %). Logistic regression analysis showed that
higher age, female sex, higher body mass index (BMI),
living in a rural area, and the presence of lumbar pain
significantly influenced the presence of knee pain. Simi-
larly, higher age, female sex, higher BMI, living in a rural
area, and the presence of knee pain significantly influenced
the presence of lumbar pain. Thus, by using the data of the
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LOCOMO study, we clarified the prevalence of knee pa'mv

and lumbar pain, their coexistence, and their associated
factors.

Keywords Nation-wide population-based cohort
study - Epidemiology - Prevalence - Knee pain.- -
Lumbar pain '

Introduction

Musculoskeletal diseases, including osteoarthritis (OA) and
osteoporosis (OP), are major public health problems among
the elderly; these diseases can affect activities of daily
living (ADL) and quality of life (QOL), and can lead to
increased morbidity and mortality. According to the recent
National Livelihood Survey by the Ministry of Health,
Labour, and Welfare in Japan, OA is ranked fourth among
diseases that cause disabilities and subsequently require
support for ADL, whereas falls and osteoporotic fractures
are ranked fifth [1]. Studies have reported increased mor-
tality after osteoporotlc fractures at the hip and other sites
[2]. An estimated 47, OOO 000 md1v1duals (21, OOO 000 men
and 26, OOO 000 Women) aged >40 years wﬂl eventually be
affected by either OA or OP [2]

Cons1dermg that the ‘population of Japan is agmg rap~
idly, a comprehenswe and evidence-based preventlon
strategy for musculoskeletal diseases is ‘urgently needed.
However, only a few prospective, longltudmal studies
desrgned to develop such a strategy ‘have been conducted
Therefore, little information is avallable regarchng the
incidence of disability and the prevalence and incidence of
musculoskeletal disorders, including knee pain, and lumbar
pain, and their associated factors in Japan. The absence of
such-epidemiological data hampers the rational design ‘of
clinical and public health approaches for the diagnosis,
evaluation, and prevention of musculoskeletal diseases.

Several cohorts have focused on the prevention of OP,
knee OA (KOA); lumbar spondylosis (LS) or disability
caused by musculoskeletal diseases. However, since the
prevalence of the musculoskeletal diseases has been
reported to be hlgh [3], the extent of the populatlon at risk
after excluding those who had the target disease at the
baseline seems to be small. To identify eprdermologrcal
indices, especrally the incidence of musculoskeletal dis-
eases and/or disability, a large number of subjects is
required. In addition, to determine the regional differences
in epidemiological indices, we need a survey of cohorts
across Japan.

The Longitudinal Cohorts of Motor System Organ
(LOCOMO) study was initiated in 2008 by the members of
the committee for ‘the prevention of knee and back pain
and bone fractures in a large cohort of regionally

representative residents from across Japan,’ through a grant
from the Ministry of Health, Labour, and Welfare of Japan
(Director, Noriko Yoshimura). This study aimed to inte-
grate the information of several cohorts established for the
prcventron ‘of “musculoskeletal diseases from 2000
onwards, and to initiate a follow-up examination using the

, umﬁed questionnaire from 2006 onwards in Japan

“In the present paper, by using the integrated information
at the baseline of the LOCOMO study, we tried to confirm

- the prevalence: of :clinical symptoms of - musculoskeletal

94

diseases, such as knee -pain and lumbar pam and . their

-characteristics.

Materials and methods
Participants

Participants in the cohorts were residents of nine commu-
nmes located in Tokyo (two regions: Tokyo-1, prmcrple
mvestlgators (PIs): Shigeyuki Muraki, Toru Akune, Noriko
Yoshimura, Kozo Nakamura Tokyo-2, PIs: Yoko Shimizu,

(Hldeyo Yoshida, Takao Suzulu) Wakayama [two regions:

akayama—l (mountainous region) and Wakayama—2 (sea-
side regron) PIs: Noriko Yoshimura, Munehito Yoshida],
leoshrma (PI: Sacko Fu]rwara) Nugata (PI: Go Omori),
Mie (PI Ak1h1ro Sudo) Akita (PI: H1deyo Yoshida), and
Gunma (PI: Yuji NlSth&kl) prefectures [4]. Figure 1 shows
the 1ocat10n of each cohort in Japan, and Fig. 2 provides the
trmehne of the LOCOMO study. Residents of the nine
regrons were recruited from resident registration lists in the
rélevant region. Data for the 12,019 participants were col-
lected and registered as an integrated cohort. Numbers of
participants in the LOCOMO study classified by regions of
each cohort are shown in Table ‘1. The smallest cohort con-
sisted of 826 individuals in Wakayama -2, and the largest
consisted of 2,613 individuals in leoshlma ,

All participants provided written informed consent, and
the study was conducted with the approval of the ethics
committees of the University of Tokyo (nos. 1264 and
1326), the Tokyo Metropohtan Institute of Gerontology
(no. 5), Wakayama (no. 373), The Radiation Effects
Research Foundation (RP03-89), Niigata University (no.
446), Mie University (no. 837 and no. 139), Keio Univer-
sity (no. 16-20), and National Center for Geriatrics and
Gerontology (no. 249). Safety. of the partlcrpants was
ensured during the examination and during all other study
procedures ,

Data collection

The baseline examination of the LOCOMO study consrsted
of the following: an interviewer-administered questionnaire,

@ Sprihger
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Fig. 2 Timeline of the LOCOMO study

anthropometric =~ measurements, medical information
recording, radiography, and bone mineral density (BMD)
measurement.

Interviewer-administered questionnaire

A questionnaire was prepared by modifying the question-
naire used in the Osteoporotic Fractures in Men Study
MrOS) [5], and some new items were added to the mod-
ified questionnaire. Knee symptoms were evaluated using

‘2_} Springer
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Table 1 Numbers of participants in the LOCOMO study classified
by regions of each cohort ' ’

Regions of each cohort Start year Total ~Men Women
Tokyo-1 2005 1,350 465 885
Tokyo-2 2008 1,453 59 1,394
Wakayama-1 (mountainous) 2005 864 319 545
Wakayama-2 (seaside) 2006 826 277 549
Hiroshima 2000 2,613 794 1,819
Niigata 2007 1,474 628 ' 846
Mie 2001 1,175 423 752
Akita 2006 852 366 486
Gunma 2005 1,412 628 784
Total 12,019 3,959 8,060

the Western Ontario and McMaster University Osteoar-
thritis Index (WOMAC) [6]. Health-related QOL was
evaluated using the European QOL-5 dimensions instru-
ment (EuroQOL EQS5D) [7] and the Medical Outcomes
Study 8-item Short Form (SF-8) [8]. The study staff
recorded all the medications administered and their doses.

Anthropometric measurements

Anthropometric factors were measured by well-trained
medical nurses. Body mass index [BMI; weight in



