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interpretations for this association. Sakata and Yoshimatsu
suggested, from the study of obese rats, that eating rate
abnormalities might be the result of a defect in hypothalamic
neuronal histamine.® Due to a lack of satiety, rapid eating
may cause overeating before the stomach senses fullness. A
study of a multicomponent and multidisciplinary after-school
intervention program indicated the possibility for improving
this behavior.* '
Short sleep duration (<9 h) reached statistical stgnificance
among boys, confirming previous reports?* Similar results
were previously reported among girls in the Toyama study,
which were derived from the same subjects at age 3 years.
Because these previous reports demonstrated an association
between hyposomnia and obesity by multivariate methods,
which took confounders into consideration, these results
could minimize the possibility of either a sampling error or
an information bias. Serotonin, involved in both bulimic
behavior and sleeping disorders, and the reduction of
lipolytic activity that is maximal at night, and the reduction

of growth hormone secretion, may account for this associa- -

tion.* In the boys’ analysis, although increase in height from
3 years to 6years did not reach statistical significance
(P=0.21), we found that growth rate of height in short
sleepers seemed to be higher (21.4 £ 3.9 cm vs 20.8 + 3.8 cm).
However, we need to ascertain whether obesity leads to a
shortage of sleep or if short sleepers are at risk of obesity.

Conversely, early bedtime showed significant association
with the girls’ overweight groups, and this result seems
contradictory to results of short sleep duration ostensibly.
Further studies, which consider other factors, are needed to
validate this discrepancy.

Evacuation frequency seemed to be higher among over-
weight groups in both genders, which might be caused by
higher bowel movement. Alternatively, Pecora et al. reported
that constipation frequency was significantly higher in obese
patients than in normal-weight subjects.*® Although we need
further studies, we should not overlook the association
between body build and autonomic imbalance.

Physical inactivity significantly associated with boys’ over-
weight subjects. Physical inactivity is a well-known factor
that influences obesity, and in addition, it is expected to
provide substantial benefits in reducing future morbidity and
mortality from several chronic diseases in adults.?’ Several
studies indicated that today’s children might be less fit than
children several decades ago and they might become more
sedentary than earlier.?” It is necessary to conduct education
in early childhood for both high-risk children and their
parents, to increase physical activity in daily living. However,
among girls, physical inactivity failed to reach statistical
significance. There may be gender differences in influencing
factors on developing obesity during early childhood, and it
might be necessary and practicable to conduct health promo-
tion programs according to sex aimed at preventing obesity.

Concerning boys™ psychiatric dispositions, ‘prone to
tantrums’ showed significant association with overweight
groups. Although, other personality factors failed to reach
significance, they also appeared to be associated with over-
weight groups. Previous studies have reported association
between psychopathology and obesity in adolescence.®
We should not fail to notice this association, and when we
conduct education for obesity we should give greater weight
to these psychiatric results.

In both genders, duration of TV viewing was significantly
higher among overweight groups. Proportions of long TV
viewing seemed to increase with BMI values in a dose-
dependent manner. These results were consistent with
previous reports.’® Locard ef al. suggested that TV viewing
would reduce energy expenditure in daily life.?* In addition to
this, TV viewing means exposure to advertisements for food
products that can be fattening.** A national report in Japan
suggested that communication between parents and children
represented by ‘watching TV and having talks’ trend upwards
as the child grows older.” Therefore, it may be important to
warn of the risks of long TV viewing, in regards to the
development of obesity in early childhood. Before television
games were widely preferred among Japanese children, we
should also bear in mind this new environmental factor.™*

Eating between meals was associated positively with the
overweight group (group 3) among boys. A late, high-calorie
dinner was known for its association with obesity. Yet, group
2 showed lower frequency of this item. Group 2 consisted of
subjects who were overweight at age 3 years and became
normal at age 6 years, and were characterized as ‘improving
obesity at age 6'. Therefore, this result might be explained by
modification of an unhealthy lifestyle (i.e. late-night eating)
from ages 3 to 6 years,

There are several limitations in this study. First, we have
to consider that we have shown only ‘associations’ and not
‘causality” of changes in children’s body build. However, this
relatively large cohort population study could be very helpful
in teasing out developing child obesity and may help to form
intervention strategies. Second, in this study we used anthro-
pometrical measures (height and weight) at birth by the
questionnaire. Although they were derived from trustworthy
data, namely the Maternal and Child Health Handbook
obliged by the Law for the Health of Mothers and Children,
we should take into account the reproducibility of anthropo-
metrical data in evalvating the correlations of BMI in
different ages. Third, we undertook a large number of
statistical analyses and we need to be aware of problems
leading from multiple statistical testing. Although we quoted
significance level of 0.05, UKPDS group paper used 0.01 and
attention must be paid to the interpretation of the results.*

In summary, significant factors at age 6 years associated
with the overweight body build were: diet items {rice, green
tea, eggs, meat, less bread), rapid eating, short sleep duration,



early bedtime, long TV viewing, dislike of physical activity,
and frequent bowel movements. Elucidating the factors
promoting the reasons for overweight children will be useful
in conducting effective health education, aiming both to
prevent obesity in childhood and in early life as well as
to reduce chronic diseases in adult life.
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ORIGINAL ARTICLES

Health Examinations Should Expand Their Scope to Musculoskeletal
Conditions: Estimation of Burden of Musculoskeletal Pain on
AMHTS Population in Terms of Prevalence and Interference

with Daily Activities

Machi Sukal; and Katsumi YOSHIDA®

!Department of Preventive Medicine, St. Marianna University School of Medicine

ABSTRACT

Objectives To estimate the prevalence of musculoskeletal
pain and their interference with daily activities (IDA} in
Japan.

Design A cross sectional survey with a self administered
questionnaire.

Setting NIA.

Participants Participants in AMHTS at three Japanese
health care centers in October and November 2003.

Results  Overall prevalence of musculoskeletal pain was
41.2% (Men 40.7%, Women 42.0%) with a significant increase
with age, One person in five described IDA due to the pain
(prevalence 8.4%; Men 8.2%, Women 8.7%).

Conclusions Because of high prevalence and IDA, muscu-
loskeletal conditions should be identified as the major health
problem in Japan. Health examinations should expand their
scope to musculoskeletal conditions, following internal and
mental conditions.

Key Words Musculoskeletal Conditions, Pain, Interference
with Daily Activities, Prevalence, Questicnnaire Survey

INTRODUCTION

Live long, Live well is a hope of every nation. In Japan,
health examinations play an important part in the national
health strategies and contribute to the national well-being on
the basis of established legal systems. Early identification
of diseases and their risk factors enables us to take preventive
measures and receive medical treatment at the earliest oppor-
tunity, which may improve our health and quality of life
{QOL). Recent changes in environment and lifestyle has
brought about great changes in morbidity and mortality.
Health examinations should be sensitive to the health needs of
the times and deal with health problems that have great
impacts on the national health and QOL for the time being.

Musculoskeletal conditions are prevalent and their burden is
pervasive. They are the major cause of long-term pain and
physical disability and substantially affect health and QOL.
WHO identifies musculoskeletal conditions as a target and
started a global campaign called the Bone and Joint Decade
2000-2010 (http://www.bonejointdecade.org). One of the

Received: May 7, 2004

'Address; Department of Preventive Medicine, St. Marianna
University School of Medicine, 2-16-1, Sugao, Miyamae-ku,
Kawasaki, Kanagawa 216-8511 Japan. TEL: 81-44-977-8111 (ex.
3428), FAX: 81-44-977-8356, E-mail: suka@marianna-n.ac.jp

most important activities of the Decade is data collection,
which enables the development of policies and strategies to
improve the prevention and treatment of musculoskeletal con-
ditions in consideration of ethnic, geographic, and sociceco-
nomic backgrounds.”! In Japan, population based data on
musculoskeletal conditions are scarce, and there has been no
report on overall prevalence of musculoskeletal conditions in
the general population. According to the 2001 National Life
Survey, those who described stiff shoulders, lumbago, and
arthralgia in hands and feet accounted for 9.3%, 9.6%, and
5.9%, respectively.?! Qverall prevalence of musculoskeletal
conditions should be considerably higher than that reported in
the national survey, because musculoskeletal conditions
include a variety of disease and even complaints without
objective findings. Moreover, an increasing number of elder-
ly people will lead to an increasing incidence of muscu-
loskeletal conditions. As part of the Decade, we conducted a
cross sectional survey with a self administered questionnaire
to participants in AMHTS at three Japanese health care cen-
ters. In the questionnaire, subjects were asked whether they
had experienced pains in predefined body regions and
whether the pain had interfered with daily activities if they
had experienced a pain. Here, we give a summary of the
questionnaire survey, Our results demonstrate that because of
high prevalence and interference with daily activities (IDA),
musculoskeletal conditions should be identified as the major
health problem in Japan, Health examinations should expand
their scope to musculoskeletal conditions, following internal
and mental conditions.

SUBJECTS AND METHODS

We conducted a cross sectional survey with a self adminis-
tered questionnaire to participants in AMHTS at three health
care centers: (1) Niigata healthcare association (Niigata,
Niigata prefecture), {2) Tsukuba multiphasic health exarmi-
nation center (Tsukuba, Ibaraki prefecture), and (3) Seirei
health examination center (Hamamatsu, Shizuoka prefecture).
The questionnaire was personally delivered with a regular
health examination questionnaire in October and November
2003. In each health care center, about one thousand partici-
pants in AMHTS were asked to complete the questionnaire
anonymously. After reading the intent and purpose of the
questionnaire survey, most of them agreed to the questionnaire

— 17—
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Neck { )
Right shoulder () Left shoulder { ) )
Right upper arm { ) Left upperarm () p» Higher back { )
Right elbow { ) Ay Leftelbow ( ) g
Right lower arm {( ) Lef't lower arm ( ) ﬁ Lower back{ )
Right wrist { ) Left wrist { \
Right hand () Left hand (
Right finger ( ) ﬁg Left finger ( ) il
Right hip( ) Lefthip{ )
Right femur ()} Left femur ( )
Right knee () L\> Left knee { alle
Right crus () Left crus { )
Right ankle () Left ankle ()
Right foot () Left foot ( ) AV

O—- Area affected by musculoskeletal pain
@— Area affected by interference with daily activities due to the pain

Fig. 1 DraWing with predefined body regions used in the questionnaire.

Table1 Age and sex distribution of study subjects.

Total Age, y.0.
20-29 30-39 4049 50-59 60-69 T0-
Total 3,208 174 497 1,055 1,003 407 7
17.3% 15.5% 32.9% 313% 12.7% 22%
Men 1,970 107 322 647 599 252 43
17.9% 16.3% 32.8% 30.4% 12.8% 2.2%
Women 1,238 67 175 408 404 155 29
16.6% 14.1% 33.0% 32.6% 12.5% 2.3%
survey and turned in their questionnaires then and there. 80% r
Subjects were asked whether they had experienced a pain in
the following regions for more than one week during the last 7% |
month: neck, shoulder (right/left), higher back, lower back,
upper arm (right/left), elbow (right/left), lower arm (right/left), % |
wrist (right/left), hand (right/left), finger (right/left), hip o
(right/left), femur (right/left), knee (right/left), crus (right/left), 5% |
ankle (right/left), and foot (right/left). Subjects were also
asked whether the pain had interfered with daily activities if 4% [
they had experienced a pain. On a drawing with predefined
body regions (Fig. 1), the regions affected by pain were 2% [
marked by a white circle and the regions affacted by IDA
due to the pain were marked by a black circle, 2% ¢ !
The questionnaire survey was approved by the ethics com-
mittee of St. Marianna University School of Medicine in Sep- '™ [
tember 2003.
” 20-29 30-30 40-49 50-59 60-69 70~
Age, v.0.

RESULTS

Among the total of 3,273 respondents, we obtained 3,208
eligible subjects who had information on age, sex, and treat-
ment for musculoskeletal disorders available, Table 1 shows
the age and sex distribution of study subjects. No significant
difference by sex was found in the age distribution.

Overall prevalence of musculoskeletal pain and IDA due to

Fig. 2 Prevalence of musculoskeletal pain (M men; (] women)
and interference with daily activities due to the pain (@
men; O women),

the pain were 41.2% (93% CI: 39.5-42.9; Men 40.7%, 95%
ClI: 38.642.9; Women 42.0%, 95% CI: 39.3—44.8) and 8.4%
(95% CI: 7.5-94; Men 8.2%, 95% CI: 7.1-9.5; Women

— 18—
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8.7%, 95% CI: 7.3-10.4), respectively. The rates were much
the same after adjusted for the Japanese national census pop-
ulation in October 2003 (http://www.stat.go.jp/data/jinsui/
2003np/index.htm). No significant difference by sex was
found in the prevalence of musculoskeletal pain and IDA due
to the pain. Figure 2 shows the age and sex specific preva-
lence of musculoskeletal pain and IDA due to the pain. The
prevalence of musculoskeletal pain was significantly
increased with age and exceeded 40% in the age groups of 40
years or older. Correspondingly, the prevalence of IDA due to
the pain was significantly increased with age and exceeded
10% in the age groups of 50 years or older. .

DISCUSSION

To our knowledge, this is the first study to estimate overall
prevalence of musculoskeletal conditions in Japan. Previous
studies showed the prevalence of specific diseases (e.g.
rheumatoid arthritis, osteoarthritis, osteoporosis) and subjec-
tive complaints in specific body regions (e.g. stiff shoulders,
lumbago, arthralgia in hands and feet), and there has been
no report on overall prevalence of musculoskeletal conditions
in the general population. Musculoskeletal conditions
include a variety of disease and subjective complaints, which
are usually associated with pain. On the other hand, pain is
defined as the major component of QOL in most tools for
assessing QOL.PH® Therefore, we conducted the question-
naire survey of musculoskeletal pain and their IDA to examine
the impact of musculoskeletal conditions on Japanese health
and QOL.

Overall prevalence of musculoskeletal pain was 41.2%
(Men 40.7%, Women 42.0%) with a significant increase with
age. According to the fifth National Circulatory Disease Sur-
vey in 2000, the prevalence of hypertension and hypercholes-
terolemia were 33.4% (Men 37.3%, Women 30.7%) and
31.5% (Men 28.3%, Women 35.1%), respectively.” Accord-
ing to the 2002 National Diabetes Survey, the prevalence of
diabetes was 9.0%.®! Our study subjects were participants in
AMHTS, who are more likely to have awareness of their own
health. Because of the selection bias, the prevalence of mus-
culoskeletal pain may be overestimated. However, it is worth
pointing out that the prevalence of musculoskeletal pain is
equal to or higher than that of the major chronic diseases.
Moreover, an increasing number of elderly people will lead to
an increasing incidence of musculoskeletal conditions. One
person in five described IDA due to the pain (prevalence
8.4%; Men 8.2%, Women 8.7%). Musculoskeletal pain is
associated with both physical and mental distresses, which
significantly deteriorate QOL. Because of high prevalence
and IDA, musculoskeletal conditions should be identified as
the major health problem in Japan.

In Japan, health examinations play an important part in the
national health strategies on the basis of established legal sys-
tems. To be effective health strategies, health examinations
should deal with health problems that have great impacts on
the national health and QOL for the time being. Existing
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systems of health examinations focus on cancers and cardio-
vascular diseases, which are the major cause of death in
Japan. Regular health examinations have hardly dealt with
musculoskeletal conditions. To be sure, musculoskeletal con-
ditions are usually nonfatal, but these diseases substantially
affect health and QOL.. As expressed in the words of Live
long, Live well, the improvement of health and QOL in life is
as important as longevity. Musculoskeletal conditions, as
well as cancers and cardiovascular diseases, should deserve
attention to promote the national well-being. Some random-
ized controlled trails for musculoskeletal pain showed that
early identification and early interventions could relieve pain,
prevent physical disability, and reduce health care consump-
tion.”' As mentioned by the U.S. Preventive Services Task
Force, health examinations should select target conditions on
the basis of burden and potential effectiveness of preventive
intervention.!'! Musculoskeletal conditions meet the two
requirements. Health examinations should expand their
scope to musculoskeletal conditions, following internal and
mental conditions.

We hope that every health examination organization takes
an active interest in preventive measures for musculoskeletal
conditions to improve the national health and QOL. Infor-
mation on musculoskeletal pain and IDA due to the pain was
briefly collected from the questionnaire, which demonstrates
great potential of the questionnaire as a tool of assessing
musculoskeletal conditions in health examinations. If the
questionnaire is used as a supplement to a regular health
examination questionnaire, health examinations will help
early identification and early interventions for musculoskele-
tal conditions.

CONCLUSION

To estimate the prevalence of musculoskeletal pain and
their IDA in Japan, we conducted a questionnaire survey on
participants in AMHTS at three Japanese health care centers.
Our results demonstrate that because of high prevalence and
[DA, musculoskeletal conditions should be identified as the
major health problem in Japan. Health examinations shouid
expand their scope to musculoskeletal conditions, following
internal and mental conditions.
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