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Abstract We estimated the prevalence of musculoskeletal
pain in five anatomical areas and their interference with
daily activities (IDA) in a Japanese adult population (n =
3188). A questionnaire survey was conducted among par-
ticipants in health examinations at three health care centers.
On a drawing with predefined body regions, participants
marked the regions affected by pain and the regions af-
fected by IDA due to the pain, respectively. Overall preva-
lence of musculoskeletal pain was 41.4% (M 40.9%, F
42.2%) with a significant increase with age. Neck and shoul-
der area showed the highest prevalence of pain (20.3%;
M 19.6%; F 21.3%), followed by lower back area (19.1%;
M 20.1%; F 17.5%), hip and knee area (11.1%; M 9.1%;
F 14.3%), elbow, wrist, and hand area (7.4%; M 6.6%;
F 8.6%), and ankle and foot area (5.8%; M 5.5%; F 6.3%).
Opverall percentage of IDA in musculoskeletal pain was
20.5%. After adjustment for age and sex, the ranking of
percentage of IDA in the pain was: (1) neck and shoulder
area (31.0%), (2) elbow, wrist, and hand area (21.5%), (3)
ankle and foot area (18.8%), (4) lower back area (17.9%),
and (5) hip and knee area (17.4%). Overall percentage of
treatment for musculoskeletal disorders was 6.6% (M 4.7%,
F 9.7%), which remained 28.1% (M 21.6%, F 38.0%) even
in those who described IDA due to pain. According to our
estimates, 42.2 million (41.2%) of Japanese adults might
suffer from musculoskeletal pain and 9.1 million (8.8%)
might encounter IDA due to the pain. Because of high
prevalence and IDA, musculoskeletal pain is one of the
health problems to be given high priority in Japan.
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Introduction

Musculoskeletal disorders are a major health problem
throughout the world. They have an enormous impact on
individuals and societies and also on healthcare services and
economies. As mentioned in the framework for Bone and
Joint Decade 2000-2010 (http://www.bonejointdecade.org),
population-based data on musculoskeletal disorders are re-
quired to work out preventive strategies in consideration
of ethnic, geographic, and socioeconomic backgrounds.
Musculoskeletal disorders include a variety of diseases and
even complaints without objective findings. It may be useful
to have a systematic grasp of the prevalence of musculosk-
eletal disorders beyond the limits of disease criteria that
mainly consist of objective findings.

There are few studies that estimate the prevalence of
musculoskeletal disorders, especially subjective complaints
like pain, in a Japanese population. The National Life Sur-
vey can inform the prevalence of subjective complaints in a
representative sample of the Japanese general population,
but subjective complaints concerning musculoskeletal dis-
orders are limited to stiff shoulders, lumbago, and arthral-
gia. In this study, we estimated the prevalence of
musculoskeletal pain in five anatomical areas and their in-
terference with daily activities (IDA) in a Japanese adult
population.

Methods
Design

The study was designed as a cross-sectional survey with a
self-administered questionnaire to participants in health
examinations at three health care centers: (1) Niigata
Healthcare Association (Niigata, Niigata prefecture), (2)
Tsukuba Multiphasic Health Examination Center
(Tsukuba, Ibaraki prefecture), and (3) Seirei Health
Examination Center (Hamamatsu, Shizuoka prefecture).
The questionnaire was personally delivered with a regular
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health examination questionnaire in October and Novem-
ber 2003. Only those who agreed to the questionnaire
survey turned in their questionnaires then and there. The
questionnaire survey was approved by the ethics committee
of St. Marianna University School of Medicine in
September 2003.

Study population

In each health care center, about 1000 participants in health
examinations were asked to complete the questionnaire
anonymously. Most of them responded to the question-
naire. Among the total of 3273 respondents, we included
3188 eligible adult people who had information available on
age, sex, and treatment for musculoskeletal disorders. Table
1 shows the age and sex distribution of the study population.
No significant difference by sex was found in the age
distribution.

Questionnaire

Subjects were asked whether they had experienced a pain in
the following regions for more than 1 week during the pre-
ceding 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 (right/left), femur (right/left), knee (right/
left), crus (right/left), ankle (right/left), and foot (right/left).
Subjects were also asked whether the pain had interfered
with daily activities if they had experienced a pain. On a
drawing with predefined body regions, those regions af-
fected by pain were marked by a white circle and the re-
gions affected by IDA due to the pain were marked by a
black circle. Information on age, sex, and treatment for
musculoskeletal disorders were collected together.

Prevalence

The prevalence of musculoskeletal pain was estimated for
five anatomical areas: (1) neck and shoulder area (including
neck, shoulder, and higher back), (2) elbow, wrist, and hand
area (including upper arm, elbow, lower arm, wrist, hand,
and finger), (3) lower back area (including lower back), (4)
hip and knee area (including hip, femur, and knee), and (5)
ankle and foot area (including crus, ankle, and foot). The
number of areas affected by pain was counted from 0 to 5.

Table 1. Study population

The percentage of IDA in musculoskeletal pain was esti-
mated in each anatomical area. These percentages were
adjusted for age and sex by the indirect method using the
age- and sex-specific percentages of IDA in musculoskeletal
pain in the study population as a standard.

To estimate the number of adult people with musculosk-
eletal pain in Japan, the age- and sex-specific prevalence of
musculoskeletal pain in the study population was multiplied
by the corresponding age- and sex-specific population pro-
jections from the national census in October 2003 (http:/
www.stat.go.jp/data/jinsui/2003np/index.htm).

Statistical analyses

Statistical analyses were performed with the Statistical
Analysis Systems (SAS, version 8.2). The prevalence of
musculoskeletal pain was compared by chi-square test. Its
trend was also examined by Cochran-Armitage test for
trend if a significant difference was found by y” test.

Results

Overall prevalence of musculoskeletal pain was 41.4%
(95% confidence interval [CI]: 39.7-43.1; men 40.9%,
95%CI: 38.7-43.1; women 42.2%, 95%CI: 39.5-45.0). The
prevalence of pain without IDA was 32.7% (95%CI: 31.1-
34.4;men 32.6%, 95% CI: 30.6-34.7; women 33.4%, 95%CI:
30.9-36.1), and the prevalence of pain with IDA was 8.4%
(95%CI: 7.5-9.4; men 8.3%), 95%CI: 7.1-9.6; women 8.8%,
95%CI: 7.3-10.5). No significant difference by sex was
found in the prevalence of musculoskeletal pain and IDA.
Figure 1 shows the age- and sex-specific prevalence of mus-
culoskeletal pain and IDA. The prevalence of musculoskel-
etal pain and IDA significantly increased with age in both
sexes.

The neck and shoulder area showed the highest preva-
lence of pain (20.3%; men 19.6%, women 21.3%), followed
by lower back area (19.1%; men 20.1%, women 17.5%), hip
and knee area (11.1%; men 9.1%, women 14.3%), elbow,
wrist, and hand area (7.4%; men 6.6%, women 8.6%), and
ankle and foot area (5.8%; men 5.5%, women 6.3%). The
prevalence of pain in elbow, wrist, and hand area and in hip
and knee area was significantly higher among women than
among men. Figure 2 shows the age- and sex-specific preva-
lence of musculoskeletal pain by anatomical area. The

Total Age (years)
20-29 30-39 40-49 50-59 60-69 70~

Total 3188 154 497 1055 1003 407 72

4.8% 15.6% 33.1% 31.5% 12.8% 2.3%
Men 1956 93 322 647 599 252 43

4.8% 16.5% 33.1% 30.6% 12.9% 2.2%
Women 1232 61 175 408 404 155 29

5.0% 142% 33.1% 32.8% 12.6% 2.4%




Fig. 1. Age- and sex-specific
prevalence of musculoskeletal
pain and interference with
daily activities (IDA)
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Fig. 2. Age- and sex-specific prevalence of musculoskeletal pain by anatomical area

prevalence of pain in every anatomical area, except for the
neck and shoulder area (in women) and lower back area
(both in men and in women), significantly increased with
age. Pain in the hip and knee area showed a substantial
increase with age, especially in the age groups of 50-59, 60—
69, and 70 years or older, and this increase was steeper
among women than among men. Pain in the lower back
area in men and in women increased up to the age groups of
40-49 and 50-59 years, respectively, and then reached a
constant level or decreased. Pain in the neck and shoulder

area in women increased up to the age group of 50-59 years,
and then decreased.

The clustering of areas affected by pain was observed in
16.0% of the study population. Of those who had experi-
enced pain, 27.6%, 7.5%, and 3.5% had two, three, and four
or more areas affected by pain, respectively. These percent-
ages were 28.5%, 6.5%, and 2.4%, respectively, in men and
26.2%, 9.0%, and 5.4%, respectively, in women. The num-
ber of areas affected by pain significantly increased with age
in both sexes.
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Table 3. Percentages of treatment for musculoskeletal disorder
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Ag (years) Total Pain without IDA Pain with IDA
n Treatment n Treatment n Treatment
Total Total 3188 212 (6.6%) 1050 121 (11.5%) 270 76 (28.1%)
20-29 154 4 (2.6%) 29 2(6.9%) 9 1(11.1%)
30-39 497 11 (22%) 141 7 (5.0%) 25 3 (12.0%)
40-49 1055 53 (5.0%) 349 27 (7.7%) 84 21 (25.0%)
50-59 1003 76 (7.6%) 349 41 (11.7%) 102 32 (31.4%)
60-69 407 56 (13.8%) 152 37 (24.3%) 40 14 (35.0%)
70— 72 12 (16.7%) 30 7 (23.3%) 10 5(50.0%)
Men Total 1956 92 (4.7%) 638 52 (8.2%) 162 35 (21.6%)
20-29 93 4 (4.3%) 18 2 (11.1%) 6 1 (16.7%)
30-39 322 7 (22%) 86 4 (4.7%) 19 2 (10.5%)
40-49 647 23 (3.6%) 222 12 (5.4%) 51 10 (19.6%)
50-59 599 35 (5.8%) 204 20 (9.8%) 55 13 (23.6%)
60-69 252 19 (7.5%) 89 11 (12.4%) 26 8 (30.8%)
70— 43 4 (9.3%) 19 3 (15.8%) S 1 (20.0%)
Women Total 1232 120 (9.7%) 412 69 (16.7%) 108 41 (38.0%)
20-29 61 0(0.0%) 11 0(0.0%) 3 0 (0.0%)
30-39 175 4 (2.3%) 55 3(5.5%) 6 1 (16.7%)
40-49 408 30 (7.4%) 127 15 (11.8%) 33 11 (33.3%)
50-59 404 41 (10.1%) 145 21 (14.5%) 47 19 (40.4%)
60-69 155 37 (23.9%) 63 26 (41.3%) 14 6 (42.9%)
70~ 29 8 (27.6%) 11 4 (36.4%) 5 4 (80.0%)
IDA, interference with daily activities
Table 4. Estimated number of adult people with musculoskelectal pain in Japan
Total Neck, shoulder Elbow, wrist, hand Lower back Hip, knee Ankle, foot
n n n n n n
Total 42273 (41.2%) 18509 (18.0%) 7344 (72%) 18449 (18.0%) 15501 (15.1%) 6550 (6.4%)
Men 19877 (40.1%) 8878 (17.9%) 3269 (6.6%) 9120 (18.4%) 5093 (10.3%) 2294 (4.6%)
Women 22395 (51.9%) 9651 (22.4%) 4075 (9.4%) 9328 (21.6%) 10408 (24.1%) 4256 (9.9%)
n, thousand

Table 2 shows the percentages of IDA in musculoskel-
etal pain. The overall percentage of IDA in musculoskeletal
pain was 20.5% (95%CI: 18.4-22.7, men 20.3%, 95%CI:
17.6-23.2; women 20.8%, 95%CI: 17.5-24.5). After adjust-
ment for age and sex, the ranking of percentage of IDA in
the pain was: (1) neck and shoulder area (31.0%, 95%CI:
26.1-37.0), (2) elbow, wrist, and hand area (21.5%, 95%CI:
16.5-29.4), (3) ankle and foot area (18.8%, 95%CI: 13.8-
26.6), (4) lower back area (17.9%, 95%CI: 15.0-21.5), and
(5) hip and knee area (17.4%, 95%CI: 13.9-22.2). However,
when the distribution of pain was regrouped into three
types (only upper body, only lower body, and both upper
and lower body), those who had pain only in upper body
showed a significantly lower percentage of IDA (15.9%,
95%CI: 12.8-20.0) in contrast to those who had pain only in
lower body (19.7%, 95%CI: 16.4-23.9) and those who had
pain in both upper and lower body (26.5%, 95%CI: 21.1-
33.4).

Table 3 shows the percentages of treatment for muscu-
loskeletal disorders. The overall percentage of treatment
for musculoskeletal disorders was 6.6% (95%CI: 5.8-7.6).
This percentage was significantly higher among women
(9.7%, 95%CI: 8.2-11.5) than among men (4.7%, 95%CI:
3.9-5.7), with a significant increase with age. Even in those

who described IDA due to pain, the percentage of treat-
ment for musculoskeletal disorders remained 28.1%
(95%CI: 23.1-33.8; men 21.6%, 95%CI: 16.0-28.6; women
38.0%, 95%CI: 29.4-47.4).

Table 4 shows the estimated number of adult people with
musculoskeletal pain in Japan. As of October 2003, 42.2
million (41.2%) Japanese adults suffered from musculosk-
eletal pain and 9.1 million (8.8%) encountered IDA due to
the pain. Among the 9.1 million people who might be sub-
ject to medical treatment, 5.8 million people were left
untreated.

Discussion

This is the first study to estimate the prevalence of muscu-
loskeletal pain by anatomical area in a Japanese adult popu-
lation. It is known that stiff shoulders and lumbago are the
most common complaints both in community' and at the
worksite,” but population-based data on other types of mus-
culoskeletal pain are scarce. Moreover, the impact of mus-
culoskeletal pain on daily life is still unclear. The findings of
this study may provide useful information to devise preven-
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tive strategies for musculoskeletal disorders from the basic
statistics on musculoskeletal pain in Japan.

The overall prevalence of musculoskeletal pain was
41.4%, which is equal to or lower than that shown in other
studies.”™ Besides racial and cultural backgrounds, the dif-
ferences in design, setting, and definitions may explain most
of the discrepancy in the prevalence of musculoskeletal
pain. It is difficult to conclude solely from the results of this
study that Japan has a lower prevalence of musculoskeletal
pain than other countries.

No significant difference by sex was found in the overall
prevalence of musculoskeletal pain, but the prevalence of
pain in elbow, wrist, and hand area and in the hip and knee
area were significantly higher among women than among
men. Similar results were shown in other studies.” As a
possible reason, the elbow, wrist, and hand area and the hip
and knee area are subject to overloads beyond muscle
strength and/or degenerative changes with aging (e.g., os-
teoarthritis, osteoporosis), which more frequently happen
to women than to men. This explanation may be supported
by the fact that the increase in pain in the hip and knee area
with age was steeper among women than among men.

The prevalence of pain in most of the anatomical areas
significantly increased with age. In this context, the number
of areas affected by pain also significantly increased with
age. Based on the results of this study and others,**® the
age-related patterns of the prevalence of pain probably vary
according to anatomical area: pain in some anatomical ar-
eas (e.g., hip and knee area) monotonously increases with
age, while that in other areas (e.g., neck and shoulder area,
low back area) increases with age up to middle age, then
reaches a constant level or decreases. It is difficult to explain
in detail, but the sensitivity of degenerative changes with
aging may play an important role in the differences by
anatomical area.

As shown in other studies,”” the top three areas affected
by pain were (1) neck and shoulder area, (2) lower back
area, and (3) hip and knee area. Meanwhile for the percent-
age of IDA in the pain, the top three areas were (1) neck
and shoulder area, (2) elbow, wrist, and hand area, and (3)
ankle and foot area. The areas with a high prevalence of
pain were not exactly in agreement with those with a high
percentage of IDA in the pain. Only the neck and shoulder
area showed both the highest prevalence of pain and the
highest percentage of IDA in the pain. Preventive strategies
for musculoskeletal disorders should focus on pain in the
neck and shoulder area.

Generally speaking, the areas located in the upper body
showed a higher percentage of IDA in the pain than the
areas located in the lower body. However, those who had
pain only in the upper body showed a significantly lower
percentage of IDA than those who had pain in both upper
and lower body, while those who had pain only in the lower
body did not. As a possible reason, those who had pain only
in the upper body rather experienced local pain: those who
described multiple areas affected by pain accounted for
8.4% of those who had pain only in the upper body in
contrast to 18.4% of those who had pain only in the lower
body. Based on the results of this study and others,”"” those
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who had pain in the lower body are more likely to describe
multiple areas affected by pain. Such pain in the lower body
may lead to disabilities for retention of standing and sitting
positions, as well as locomotion.”’ It may be important to
prevent the clustering of areas affected by pain, especially in
the lower body.

In spite of the high prevalence of musculoskeletal pain,
the percentage of treatment for musculoskeletal disorders
was 6.6%, which remained 28.1% even in those who de-
scribed IDA due to pain. Such a low percentage of treat-
ment for musculoskeletal disorders was also shown in other
studies.*’ A 4-year follow-up study showed a high inci-
dence and low recovery rates of musculoskeletal pain in the
community." It may be important to design public educa-
tion campaigns for the prevention and control of muscu-
loskeletal disorders, and raise a sense of responsibility to
look after oneself.

This study had the following possible limitations. First,
the study population comprised participants under health
examination. Those who have participated in a health
examination during the last year account for 60.4% of the
community population.' The study population is indeed a
community population, but they are more likely to have
awareness of their own health. Because of the selection
bias, the number of adult people with musculoskeletal pain
in Japan (Table 4) may be overestimated. According to the
2001 National Life Survey, those who described stiff shoul-
ders and lumbago accounted for 9.3% and 9.6% of the
community population, respectively." According to the 1997
National Survey on State of Employees’ Health, these per-
centages were 51.9% and 39.9% of the worksite population,
respectively.” The difference in setting (community or
worksite populations) may explain most of the discrepancy
between the two national studies. The corresponding per-
centages in this study (20.3% and 19.1%, respectively) were
intermediate between the percentages in the two national
surveys. The severity of the pain in this study probably
differed from that in the 2001 National Life Survey: high
percentages of treatment in those who had stiff shoulders
(69.6%) and lumbago (82.1%) suggest that considerably
severe pain was counted into the cases in the 2001 National
Life Survey. In spite of the differences in design, setting,
and definitions, this study and the 2001 National Life Sur-
vey showed a similar pattern of prevalence of the pain, i.e.,
a significant increase with age up to middle age. The
findings of this study should be applied to the community
population with care, but they are in all probability not
likely to be far from the actual community population
experience.

Second, some confounding factors were not adjusted
exactly in this study. Previous studies showed that the fol-
lowing factors were associated with pain: residence (urban
or rural areas),’ education (low educational level),”**
household composition (living alone),’ occupational status
(manual worker),””*'" body weight (obesity),"” and smoking
habit (smoker).’ If adjusted for the confounding factors, the
estimated number of adult people with musculoskeletal
pain in Japan (Table 4) may slightly increase or decrease.
Finally, IDA was not defined in consideration of its kind



and degree.*>® IDA includes a variety of personal and social
activities, which consist of a combination of various physical
functions. Each anatomical area is responsible for specific
physical functions. In future studies, to compare the magni-
tude of IDA due to pain by anatomical area, IDA should be
weighted according to its kind and degree using some kind
of weighting function.

In conclusion, musculoskeletal pain is very common and
it has a substantial impact on daily life in the Japanese adult
population. According to our estimates, 42.2 million
(41.2%) of Japanese adults might suffer from musculoskel-
etal pain and 9.1 million (8.8%) might encounter IDA due
to the pain. Because of high prevalence and IDA, muscu-
loskeletal pain is one of the health problems to be given
high priority in Japan.
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