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Abstract: Musculoskeletal Disorder among 52,261
Chinese Restaurant Cooks Cohort: Result from the
National Health Insurance Data: Huei-Sheng SHIUE,
et al. Graduate Institute of Occupational Safety and
Health, Kaohsiung Medical University, Taiwan—To
investigate the incidence of musculoskeletal disorders
(MSDs) and the particular MSDs to which Chinese
restaurant cooks are most at risk in Taiwan, National
Health Insurance Data from1998 to 2002 were used to
identify MSDs for study populations, including 52,261
certified cooks and 209,044 references matched for
age and sex. The annual incidence of MSDs was
around 25% and 20% for cooks and references,
respectively, and the cook-to-reference risk ratios
ranged from 1.29 to 1.35 ( p <0.001). The most
frequently affected body part was the low back, but the
epicondyle was at higher risk (OR>2) than other sites
for the cooks. Cooks are at higher risk of having MSDs
complaints and MSDs related to the elbow show the
highest risk.
(J Occup Health 2008; 50: 163–168)
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Musculoskeletal disorders (MSDs) are common
complaints in industry, particularly among workers with
intensive manual labor, as a leading cause of work related
illness. In many countries, MSDs are also the leading
cause of work-related illness. The Health and Safety
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Executive of the U.K. has reported that MSDs are the
most common occupational illness in Great Britain,
affecting 1.0 million people anually with a cost to society
of £5.7 billion1). In the U.S., low back pain accounts for
one fourth of compensation claims and one third of
compensation costs2). Gou et al. found that 37% workers
in Taiwan had subjective symptoms of MSDs 3) .
Numerous reports on MSDs have been published but few
of them have concerned cooks.
Repetitive manual work, lifting and forceful
movements, awkward posture and efforts are well-known
risk factors contributing to MSDs4–8). A cook’s work is
characterized by long standing hours, constant leaning
forward of the body, and repetitive motion in the upper
limbs9, 10). Because of the high body strain associated
with preparing raw materials and cuisine, cooks and
restaurant workers are at high risk of MSDs11–13). Most
studies of MSDs have considered subjective health
complaints obtained with questionnaire survey. Some of
these complaints might be minor without the need for
medical attention. Therefore, workers with MSDs seeking
medical care deserve better understanding. The purpose
of this study was to investigate the incidence and risk of
MSDs and the particular MSDs to which Chinese
restaurant cooks are most at risk in Taiwan using health
insurance data.

Methods
Study population
The study population included 65,535 certified cooks
who had registered with the Bureau of Employment and
Vocational Training (BEVT) in Taiwan and worked in
the business of Chinese cuisine. Individuals with
duplicated files, incomplete information, and/or aged less
than 18 yr in 1998 were excluded from the data analyses.
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Fig. 1. Five-year age and gender-specific average incidence of musculoskeletal disorders between cooks and
references (non-cooks).

Valid cooks were 22,445 men and 29,816 women in 2003.
The reference subjects were from the general population
selected from the 2003 reimbursement claims data of the
National Health Insurance (NHI) of Taiwan. For each
cook, four reference subjects were identified randomly,
and matched for sex and age (within one year).
Implemented in 1995, this insurance program covered
96.2% of population in 200314). The National Health
Insurance Bureau provided electronic data with patients’
sex, birthday, the classification code of the disease
diagnosed, data of health services received, and the clinic
or hospital code. Thus, 209,044 non-cooks were
identified from the NHI files as reference subjects for
this study. Using the national registration identification
numbers of cooks obtained from BEVT, they were linked
to the insurance data. Information associated with these
cooks extracted from the NHI data were merged with the
data of the reference subjects to establish a data set with
scrambled patient identification numbers to protect
anonymity.
Definitions
Cases of musculoskeletal disorders were identified
from the NHI data for the years from 1998 to 2002 using
the 9th revision of the International Classification of
Diseases (ICD), for both the certified Chinese restaurant
cooks and the reference group. Musculoskeletal disorders
(MSDs) were defined as patients diagnosed with either
an ICD-9 code between 710 to 739 or A-code (abridged
code) between 431 to 439. The A codes were converted
into ICD-9 for data analysis. In this study, we were
concerned about the leading causes of work-related and
repetitive motioning disorders, so we excluded tumor
(ICD-code 170, 171, and 213) or trauma (injury or
poisoning, ICD-9-CM code between 800 to 999).
The relationship between repeated motion in the upper
limbs and regional tendinitis had been well
documented 4–8) . Thus, we chose tendonitis of the

shoulder, elbow, and wrist to investigate the occupational
risk of the cooks. As well as repetitive motion, the cooks
often bend or twist their wrists and this has also been
reported as a risk factor of carpal tunnel syndrome, so
carpal tunnel syndrome was also included as an
occupational disease. Prolonged standing and lifting of
heavy objects contributes to low back pain, so disc
herniation of the lumbar spine and lumbago were also
chosen. Therefore, the incidence of common work-related
MSDs were compared in this study, including
displacement of the thoracic or lumbar intervertebral disc
without myelopathy (ICD-9 code 722.1), lumbago (ICD9 code 724.2), rotator cuff syndrome of the shoulder (ICD9 code 726.1), medial epicondylitis (ICD-9 code 726.31),
lateral epicondylitis (ICD-9 code 726.32), trigger finger
(ICD-9 code 727.03), radial styloid tenosynovitis (ICD9 code 727.04), and carpal tunnel syndrome (ICD-9 code
354.0).
Statistical methods
First we calculated the overall MSD complaints for
the two study groups in 1998–2002. The annual incidence
was the number of new cases that developed the MSDs
divided by the size of the population at risk in each year;
the 5-yr cumulative incidence was the number of new
cases that developed the MSDs divided by the size of the
population at risk from 1998 to 2002. The annual
incidence of MSDs was calculated for the study group,
with cooks-to-references risk ratios presented as odds
ratio (OR) and 95% confidence interval (CI). The chisquare test was used to obtain the OR and 95% CI. Data
analysis further compared the average age-specific
incidences in these five years between the two groups.
The site-specific incidences of MSDs for the cooks and
references were also compared. In order to identify sexspecific differences in the MSD risk, we also calculated
the mean of sex-age-specific incidence for cooks and
references (Fig. 1).
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Table 1. Demographic data and five-year cumulative incidence of MSDs in Chinese restaurant cooks
and references
Cooks
N
Gender

Female
Male
Age (yr)
Female
Male
Five-year cumulative incidence of MSDs a,b,c

References

52,261
29,816 (57.1%)
22,445 (42.9%)
35.3 ± 10.1
32.3 ± 9.3
31,110 (59.5%)

209,044
119,264 (57.1%)
89,780 (42.9%)
35.3 ± 10.1
32.3 ± 9.3
106,369 (50.9%)

aMSDs:

musculoskeletal disorders. bThe five-year cumulative incidence was the number of new cases
that developed MSDs divided by the size of the population at risk from 1998 to 2002. cp-value<0.001.

Table 2. The annual incidence of musculoskeletal disorders for Chinese restaurant
cooks and references, 1998–2002
Year

Incidencea (%)
Cooks
References

ORb

(95% CI)b

1998
1999
2000
2001
2002

23.60
24.62
25.87
25.98
26.25

1.34
1.33
1.35
1.31
1.29

(1.31–1.37)
(1.30–1.36)
(1.32–1.38)
(1.28–1.34)
(1.26–1.32)

18.72
19.68
20.56
21.17
21.65

p-valueb

<0.001
<0.001
<0.001
<0.001
<0.001

aThe annual incidence was the number of new cases that developed MSDs divided by
the size of the population at risk in each year. bChi-square test.

Results
The sex-distribution (57.1% women and 42.9% men)
and their average ages (35.3 yr in women and 32.3 yr in
men) in cooks were the same as those in the reference
group (Table 1). The 5-yr cumulative incidence of having
had MSD was higher in the cooks than in the references
(59.5% vs. 50.9%, p<0.001). Table 2 shows that the
annual incidence of MSDs for the cooks ranged from
23.60% to 26.25% and that for the references ranged from
18.72% to 21.65%. The cooks-to-references odd ratios
in 1998–2002 showed that cooks were 1.29–1.34 more
likely than references to receive MSD care.
Age-specific incidence
There was an increasing trend with age for MSD
incidence in both the cooks and the reference group (Table
3). The age-specific rate increased from approximately
13.22% in the 20–24 yr old group to 46.92% in the 60 yr
old and above group for cooks. The age-specific
incidence in the cooks was consistently greater than that
in the references. The cooks-to-references odds ratio
peaked in the 35–39 yr old groups (OR 1.42, 95% CI
1.39–1.46).

Sex-age-specific comparison
Figure 1 shows the sex- and age-specific incidence of
having MSDs for cooks and references. In both men and
women, the cooks had a higher risk of acquiring MSDs
than the male references. In general, starting with the
20–24 yr old group, female cooks had the highest
incidence in almost every age group, followed by the
female reference groups. The incidence increased as age
increased. The incidence of MSDs in female cooks aged
≥60 yr was much greater than that in the age group of
20–24 yr, 52.3% vs. 14.2%.
Incidence of specific sites
Table 4 shows the work-related MSDs incidence for
specific body sites diagnosed in 2001 and 2002. The
cooks had higher incidences of complaints for all types
of MSD than the references. The incidence of lumbago
(ICD code 724.2) was the highest among these disorders
in both study groups. The highest OR was found in medial
epicondylitis (ICD code 726.31), followed by lateral
epicondylitis (ICD code 726.32). The incidences of carpal
tunnel syndrome were also higher in cooks than in
references with the cooks-to-references OR of 1.76 (95%
CI: 1.5–2.1).
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Table 3. Average five-year age-specific incidence of musculoskeletal disorders among cooks
and references from 1998 to 2002
Age (yr)

18–19
20–24
25–29
30–34
35–39
40–44
45–49
50–54
55–59
≥60

Five-year cumulative
incidencea (%)
Cooks
References

ORb

95%CI b

p-valueb

12.48
13.22
15.26
20.06
25.78
31.84
37.77
43.99
46.53
46.92

1.26
1.19
1.31
1.41
1.42
1.39
1.33
1.30
1.29
1.10

1.16–1.37
1.15–1.23
1.27–1.36
1.37–1.45
1.39–1.46
1.36–1.42
1.29–1.36
1.25–1.35
1.21–1.37
1.00–1.21

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
0.044

10.18
11.33
12.06
15.12
19.65
25.20
31.39
37.71
40.30
44.57

aThe

five-year cumulative incidence was the number of new cases that developed MSDs divided
by the size of the population at risk from 1998 to 2002. bChi-square test.

Table 4. Incidence of specific work-related musculoskeletal disorders in cooks and references, and cooks to references risk ratios
in 2001 and 2002

ICD-9 code

722.1
724.2
726.1
726.31
726.32
727.03
727.04
354.0

Incidencea (%)
Cooks References

HIVD
Lumbago
Rotator cuff syndrome
of shoulder
Medial epicondylitis
Lateral epicondylitis
Trigger finger
Radial styloid
tenosynovitis
Carpal tunnel syndrome

2001
ORb
(95% CI)b

p-valueb

Incidencea (%)
Cooks References

2002
ORb
(95% CI)b

p-valueb

0.66
4.91
0.48

0.48
4.05
0.33

1.38 (1.22–1.56)
1.22 (1.17–1.28)
1.49 (1.29–1.72)

<0.001
<0.001
<0.001

0.70
4.73
0.58

0.49
3.88
0.35

1.43 (1.27–1.61)
1.23 (1.17–1.29)
1.66 (1.45–1.90)

<0.001
<0.001
<0.001

0.05
0.43
0.21
0.10

0.03
0.21
0.11
0.06

2.08 (1.30–3.31)
2.10 (1.79–2.47)
1.92 (1.53–2.42)
1.90 (1.37–2.62)

0.002
<0.001
<0.001
<0.001

0.06
0.48
0.23
0.09

0.02
0.24
0.13
0.06

2.52
1.96
1.75
1.42

(1.58–4.02)
(1.68–2.28)
(1.41–2.17)
(1.01–1.98)

<0.001
<0.001
<0.001
0.042

0.43

0.24

1.76 (1.50–2.06)

<0.001

0.46

0.26

1.76 (1.51–2.05)

<0.001

aThe

annual incidence was the number of new cases that developed the MSDs divided by the size of the population at risk in each
year. bChi-square test.

Discussion
Overall incidence and incidence by disease
To the authors’ knowledge, this study is the first to
report the physician-diagnosed incidence of MSDs with
a large sample for cooks in the business of Chinese
cuisine. The strength of this study is that all cooks
included in this study were government certified instead
of self-reported, therefore it is unlikely to have
misclassification of the cooks’ status was unlikely. The
National Health Insurance in Taiwan is a mandatoryenrollment universal health insurance program with a
coverage rate of higher than 96.2%14). The randomly

selected references in this study make the measures of
incidence reliable and similar to using the whole
population as the denominator. Thus, selection bias was
substantially reduced. No previous studies have used
national-wide insurance health data to investigate
musculoskeletal disorders for cooks. The large sample
size allowed the assessment of multiple-site information
on specific MSDs with great accuracy and fewer common
complaints.
One limitation of this study is that it cannot be sure
that all of the registered cooks remained at work at
restaurants during this study period. Some of them may
have quit the job of cooking during the study period.
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However, the incidence of MSD was only slightly under
estimated because of low job turnover among cooks. An
other limitation is that the insurance program has not been
verified for the ICD codes in the claim files. To reduce
the influence of inappropriate records, all ICD-9 codes
under the category of musculoskeletal and soft tissue
disorders were included. Inappropriate records and
misdiagnosis were likely minor and unlikely to be
different between the groups. Therefore, underestimate
of the relative risk was not likely. We are also concerned
that some cooks not registered with the government were
selected for the reference group. But, the chance of
selecting unregistered cooks from a large general
population size (approximately 23 millions) was very
minor.
The incidence of MSDs in the study populations was
around 25% annually in average or 59.5% in the 5-yr
observation period, lower than the incidences reported
in other studies3, 11–13, 15). Cooks at hotels in Taiwan have
high reported incidences of low back pain (54.7%), neck
pain (55.6%), and shoulder pain (58.9%)12). A Norwegian
study showed that 80% of hotel foods service employees
reported a lifetime experience of MSDs, including 39.3%
of low back pain and 42.4% of shoulder pain16). Most
previous studies have used self-reported subjective
symptoms of MSDs, Parkes et al. found that less than
half of workers who had suffered from MSDs would visit
a doctor 15). It is likely a large number of Chinese
restaurant cooks did not seek medical assistance for
MSDs.
The incidence of lumbago was much higher than other
selected MSDs in this survey. It was compatible with
most studies that back pain is the most frequently reported
MSD 3, 17, 18). The odds ratios of medial and lateral
epicondylitis were also significant. The risk for
epicondylitis was nearly two times higher in cooks than
in the general population. Ono et al. performed physical
examinations of 200 female cooks aged from 40 to 59 yr,
and also found a significantly higher incidence of
epicondylitis in cooks (11.5%) than in references (2.5%)
with an adjusted OR of 5.4 ( 95% CI 2.4 to 11.9)10).
Incidence by age and gender
An increasing trend with age for MSD incidence was
noted in this study. We also examined the interaction of
age and sex. The incidence of MSD complaints was
higher in women than in men and the gender difference
increased with increasing age. Female cooks aged 60 yr
and older were approximately three times more likely
than young female cooks to seek medical assistance for
MSDs. The variation of incidence by age and gender is
based on help-seeking behavior for MSD. Old workers
were more likely to seek help than younger groups. A
Japanese study also found that pains for female kitchen
workers increased successively with age. The pain in
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the axial area, and the upper and lower limbs increased
from 22.0% among workers aged less than 40 yr to 49.0%
among those of 51 yr and older 10). Häkkänen et al.
followed up 532 trailer assembly workers and found that
women have a higher rate of sick leave than men (3.3%
vs.2.2%) particularly for neck and shoulder disorders
(relative risk=12.8, 95% CI 3.7–44.5) 19). A recent
Norwegian study had a similar finding, that women are
at higher risk than men for low back pain (43.9% vs.
35.2%) and shoulder pain (51.5% vs. 32.0%)16). In our
study, gender difference in the incidence of MSDs was
also noted; women were at higher risk of MSDs than
men. In the oldest groups, the relative risk between the
cooks and the referents reduced. It is likely that workrelated MSDs reduced after work load lessened with age
and the incidence of osteoarthritis significantly increased
with age (data not shown).
These results demonstrate that Chinese restaurant cooks
are at higher risk of having MSDs than the general
population. The most frequently affected body part was
the low back, but when compared to other populations,
upper limbs were at higher risk than the other sites of the
body, especially elbows. Ergonomic studies should be
launched to innovate upon the working style to reduce
MSDs among Chinese restaurant cooks.
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