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Abstract

Objectives: Although musculoskeletal disorders (MSD) represent a significant occupational issue

for most nursing home staff, few epidemiological studies have been conducted in Korea.

Methods: We investigated the prevalence of, and risk factors for, MSD within South Korea’s

largest nursing home using a previously validated, self-reporting questionnaire.

Results: From a total of 130 registered employees, 91 (70.0%) successfully completed question-

naires were obtained. The majority were female (80.2%, n=73), with an age range of 27 to 62 years and

an average age of 47.0 years (SD 8.0). MSD occurred in varying amounts and was classified into

distinct categories depending on body site. The most commonly affected region was the shoulder

(reported by 35.2%), followed by the arm (22.0%), knee (20.9%) and lower back (19.8%). Three statis-

tically significant risk factors were consistently identified among all 4 MSD sites: manually handling

patients (OR 5.1 to 20.8), changing a patient’s clothes (OR 6.7 to 30.1) and working as a nursing aide

(OR 3.7 to 74.3).

Conclusions: Overall, the present results suggest that employment within a South Korean nursing

home incurs certain hazards depending on job description and daily work tasks. The MSD prevalence

differed from other occupations within South Korea and previous nursing home studies.
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Introduction

Musculoskeletal disorders (MSD) are a significant concern

for health care workers (HCW), particularly in situations where

the regular physical handling of patients is required (1). Caring

for incapacitated, elderly people may be especially hazardous as

most nursing home patients depend heavily on nursing care for

almost all their daily activities. Studies have shown that the

more dependent the patient, the higher the prevalence of muscu-

loskeletal disorders among their caring staff (2). Employment

within a nursing home usually involves repetitive work, working

fast and expending significant amounts of energy (3–6). Staff

caring for the elderly are often fatigued after work and may

have high strain complaint rates (7, 8). Their activities are

known to alternate rapidly and be of short duration (9). Working

under time pressures with limited ability to take rest breaks are

also common features among this demographic (10). Physical

stress from providing round-the-clock assistance to nursing

home patients may be a causal factor in workplace injury and

illness (11). Nursing home employees may be at higher risk of

musculoskeletal injury compared with HCW in other specialities

(12). Some studies have also shown that more injuries are

reported by home care and nursing home workers than by other

occupations (13, 14).

Among industrialised societies, the percentage of elderly

citizens is continually rising due to improved standards of

public health and general living conditions. South Korea is no

exception in this regard, with the proportion of elderly citizens

doubling between 1970 and the year 2000. At the present time,

around 7% of South Korea’s 47 million total population are

aged over 65 years and this is expected to double again within

the next 20 years. Among them, at least 8% currently require

some degree of nursing care for senile dementia, representing a
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subgroup of around 280,000 citizens (15). Although caring for

elderly South Koreans was traditionally a woman’s responsibil-

ity, significant societal and familial changes throughout the late

20
th

 century have made them less available for this role (16). As

such, nursing homes are emerging as an increasingly important

palliative care provider and employer within modern South

Korean society. Although the exact number of nursing home

employees is unclear, in 2001 there were at least 229 registered

institutions throughout the country (15).

MSD appears to be significant and widespread among

Korean workers, with various investigations reporting preva-

lence rates between 11.8 and 65.5% (17–20). Similarly, a previ-

ous hospital study revealed MSD among 60% of nursing staff

(21). Despite the finding that many South Korean nursing home

workers are potentially at risk of MSD, few studies have inves-

tigated ergonomic issues within such settings. Therefore, we

considered it appropriate to conduct one of the first ergonomic

investigations within a typical South Korean nursing home

using a methodology previously established in other countries

(22, 23). It was also necessary to investigate potential risk

factors for the development of MSD within this specific setting.

Subjects and Methods

The validity of questionnaire-based data collection for

MSD studies has been previously demonstrated in both English

(24–26) and Korean studies (17, 18). Our survey instrument

was adapted from the Standardised Nordic Questionnaire for

Musculoskeletal Symptoms (25) and a questionnaire which had

been previously used for nursing home studies in Australia (22)

and Taiwan (23). To maximise feasibility, we selected what is

currently South Korea’s largest nursing home and obtained

ethical clearance to conduct the study. Located in metropolitan

Seoul, this facility cares for 278 patients with varying levels of

disability ranging from bedridden to fully mobile. Although

half the nursing home residents were ambulant, most staff

undertook at least some kind of patient assistance during their

daily activities. Moving patients and assisting with activities of

daily living constituted the majority of work undertaken. Where

possible, manual workloads were ameliorated by the use of

various load-reduction devices such as trolley-beds, stretchers

and wheelchairs. As we required an entire cross-sectional cohort

for this study, all workers in each sub-section of the facility

were recruited and asked to complete and return our anonymous

questionnaire. The survey instrument included questions such

as age, gender, height, weight, shiftwork details, duration of

current employment, nature of current employment and the

occurrence of MSD within the past 12 months. Sick leave

details arising from MSD were also obtained. Surveys were

collected approximately 2 days after distribution and staff inter-

viewed when further clarification was required.

Data was entered into a spreadsheet program before under-

going statistical analysis, which included descriptive statistics

for the prevalence of MSD in conjunction with multiple logistic

regression of staff variables to determine potential workplace

risk factors. Variables were chosen using the stepwise selection

method. As the expected frequencies were small, gender differ-

ences in MSD prevalence were investigated using Fisher’s

exact test. Risk factors were expressed as odds ratios (OR) and

95% confidence intervals (95%CI), with p values above 0.05

considered statistically insignificant throughout. Odds ratios

were adjusted for age, gender and duration of employment

where appropriate.

Results

From a total of 130 registered employees, 91 (70.0%)

successfully completed questionnaires were obtained. As indi-

cated in Table 1, the majority were female (80.2%) and

nonsmokers (85.7%). Slightly more than one-third reported

drinking alcohol regularly (35.2%). Their age ranged from 27 to

62 years with an average age of 47.0 years (SD 8.0). With a

mean age of 47.0 years (SD 7.5), the females (n=73) were

slightly older than the males (n=18) within this study (mean

46.4 years, SD 10.0). The average height of staff was 160.4 cm

(SD 6.8), weight 58.6 kg (SD 10.5) and Body Mass Index

(BMI) 22.7 kg/m
2

 (SD 3.5). Around half were employed on a

full-time basis (52.7%) and most worked day shifts (92.3%).

Their working week ranged from 8 to 65 hours with an average

of 42.1 hours (SD 13.4). Employment duration at the nursing

home ranged from 0.08 to 12.1 years, averaging 4.4 years (SD

3.7).

As shown in Table 2, the predominant employment

category of these nursing home workers was as nursing aide,

comprising almost half the total (45.1%). Since they had no

contact with patients and were not office workers we grouped

kitchen, laundry and technical staff together. This miscella-

neous category comprised 30.7% of staff. Other significant job

descriptions included registered nurses (12.1%) and administra-

tive officers (12.1%). Education levels varied from primary

school to university training; however, the majority had com-

pleted high school (58.2%), which requires 12 years of school-

ing in South Korea. University was the next highest category

(22.0%), followed by primary school (11.0%) and technical

college (8.8%). Manual handling was regularly undertaken by

62.6% of all staff, with an average of 6.0 hours spent working

beside the patient’s bed each day (SD 3.2). These tasks were

Table 1 Demographic items

Demographics n (%)
a

Female gender 73 (80.2)

Male gender 18 (19.8)

Tobacco smoker 13 (14.3)

Alcohol drinker 32 (35.2)

Full-time worker 48 (52.7)

Day shift worker 84 (92.3)

Characteristics mean SD

Age (yrs) 47.0 8.0

Height (cm) 160.4 6.8

Weight (kg) 58.6 10.5

BMI (kg/m
2

) 22.7 3.5

Working week (hrs) 42.1 13.4

Duration (yrs)
b

4.4 3.7

a

percentage of all staff (N=91).

b

duration of employment in current job.
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divided into four major categories, with moving the patient

(58.2%) being slightly more common than changing the patient’s

clothes (50.5%), washing the patient (44.0%) and changing

their bed (41.8%). Moving the patient included manually trans-

ferring residents between their beds, wheelchairs, bath and so

on. It also included any tasks directly related to physical patient

handling.

MSD occurred in varying amounts and was classified into

distinct categories depending on body site. As indicated in

Table 3, the most common region was the shoulder (affecting

35.2% of questionnaire respondents), followed by the arm

(22.0%), knee (20.9%) and lower back (19.8%). There were

only 2 categories where gender differences in MSD prevalence

were statistically significant (females>males): arm pain (p=0.009)

and wrist pain (p=0.019). However, female staff accounted for

the entire burden of arm, elbow, wrist, hand and leg pain; with

males reporting no MSD in these sites. Only 1 staff member

(1.1%) reported taking sick leave because of an MSD (6 days

off work). Statistical analysis of staff MSD and workplace

issues revealed various risk factors, with odds ratios ranging

from 3.7 to 74.3. Demographic items such as height, weight,

age, marital status, smoking and cumulative length of employ-

ment showed no correlation with MSD. As shoulder, arm, knee

and lower back were the most commonly reported MSD catego-

ries, regression analysis focused on these key areas. Three

statistically significant risk factors were consistently identified

among all 4 MSD sites: moving the patients around, changing

the patients clothes and working as a nursing aide. The presence

of shoulder pain was significantly related to moving the patient

(OR 5.1), changing their clothes (OR 6.7) and working as a

nursing aide (OR 3.7). Arm pain was also related to the above

categories with odds ratios of 20.8, 30.1 and 11.2, respectively.

Moving patients (OR 13.1), changing their clothes (OR 15.6)

and being a nursing aide (OR 74.3) closely correlated with knee

pain during this study. Lower back pain was similarly related to

the aforementioned categories with odds ratios of 10.3, 7.6 and

7.0, respectively. Detailed results of this risk factor analysis can

be seen in Table 4. Although the present results were experi-

mentally adjusted for other job descriptions, no additional risk

factors were identified for other MSD sites or workplace

factors.

Discussion

The 12-month MSD period prevalence reported by our

Table 2 Workplace factors

Job description n (%)
a

Nursing aide 41 (45.1)

Other
b

28 (30.7)

Registered nurse 11 (12.1)

Administration 11 (12.1)

Education level

High school 53 (58.2)

University 20 (22.0)

Primary school 10 (11.0)

Technical college 8 (8.8)

Patient handling

Move patients 53 (58.2)

Change clothes 46 (50.5)

Wash patients 40 (44.0)

Change bed 38 (41.8)

a

percentage of all staff (N=91).

b

includes kitchen, laundry and technical staff.

Table 3 Prevalence of self-reported musculoskeletal disorders by 

gender

All Male Female

n (%)
a

n (%) n (%) p value
b

Trunk

Neck 12 (13.2) 2 (11.1) 10 (13.7) 0.738

Upper back 16 (17.6) 2 (11.1) 14 (19.2) 0.729

Shoulder 32 (35.2) 4 (22.2) 28 (38.4) 0.944

Lower back 18 (19.8) 3 (16.7) 15 (20.5) 0.750

Arms

Arm 20 (22.0) 0 (0.0) 20 (27.4) 0.009

Elbow 8 (8.8) 0 (0.0) 8 (11.0) 0.348

Wrist 17 (18.7) 0 (0.0) 17 (23.3) 0.019

Hand 9 (9.9) 0 (0.0) 9 (12.3) 0.196

Legs

Leg 11 (12.1) 0 (0.0) 11 (15.1) 0.112

Knee 19 (20.9) 2 (11.1) 17 (23.3) 0.343

Ankle 10 (11.0) 1 (5.6) 9 (12.3) 0.368

Foot 10 (11.0) 2 (11.1) 8 (11.0) 0.688

a

percentages of each group are shown in parentheses (n=91,18 and 73,

respectively).

b

gender differences in MSD prevalence investigated using Fisher’s ex-

act test.

Table 4 Statistical associations with self-reported musculoskele-

tal disorders

Risk factor
a

(%)
b

OR
c

(95% CI) p value

Shoulder

Moving patients (28.6) 5.1 (1.7–17.3) 0.004

Changing clothes (26.4) 6.7 (1.9–28.8) 0.004

Nursing aide work (28.6) 3.7 (1.9–13.2) 0.029

Arm

Moving patients (20.9) 20.8 (3.9–388.3) 0.004

Changing clothes (20.9) 30.1 (5.5–564.0) 0.001

Nursing aide work (18.7) 11.2 (3.1–58.5) <0.001

Knee

Moving patients (18.7) 13.1 (2.6–138.9) 0.008

Changing clothes (18.7) 15.6 (3.6–120.0) 0.002

Nursing aide work (16.5) 74.3 (7.0–3892.2) 0.005

Lower back

Moving patients (17.6) 10.3 (2.3–81.0) 0.008

Changing clothes (15.4) 7.6 (1.6–59.0) 0.022

Nursing aide work (13.2) 7.0 (1.5–52.8) 0.027

a

 calculated using the logical reference category (e.g. moving patients/not

moving patients), 
b

 percentage of staff in each subcategory (N=91), 
c

 cal-

culated using logistic regression and expressed as odds ratios with 95%

confidence intervals (adjusted for age, gender and duration of employ-

ment in current workplace).
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South Korean nursing home staff highest in the shoulder

(35.2%), arm (22.0%), knee (20.9%) and lower back (19.8%).

In the shoulder region, this result was lower than previous

investigations of South Korean hairdressers (61.0%) (19),

Australian palliative care workers (60%) (12), South Korean

bank tellers (51.4%) (20) and Japanese nurses (42.8%) (1). In

contrast, it was higher than other research conducted among

Australian nursing home employees (20.7%) (22), South Korean

foundry workers (13.7%) (17) and Taiwanese palliative care

staff (8.0%) (23). The prevalence of arm localised MSD

reported during the present research was lower than 2 previous

nursing home studies conducted in Holland (30.4 and 35%) (10,

9) in addition to the aforementioned South Korean hairdresser

study (28.5%) (19). However, it was higher than that of Japanese

hospital nurses (18.6%) (1) and South Korean foundry workers

(13.7%) (17). The present MSD rates in the knee region were

also variable when compared with previous research conducted

by Park et al. (36.7%) (19), Lusted et al. (30%) (12) and Ha et

al. (21.6%) (17); all of whom identified higher prevalence rates

in their subjects.

In contrast, Engels et al. (9), Smith et al. (22) and Smith et

al. (23) all documented a significantly lower prevalence of knee

MSD among their nursing home staff (13%, 15.0% and 3.2%,

respectively). The prevalence of lower back pain during the

current study (19.8%) was significantly lower than previous

nursing home investigations conducted in Australia (23.6 and

63%) (22, 12), in addition to Holland (33.8 and 38%) (10, 9). It

was also significantly lower than for Japanese and South Korean

hospital nurses (54.7% and 59.9%, respectively) (1, 21); South

Korean foundry workers (29.4%) (17), bank tellers (38.3%)

(20), hairdressers (53.2%) (19) and welders (65.5%) (18). The

etiology behind these differences is difficult to accurately ascer-

tain, however, because many studies utilised slightly different

methodologies and research subjects. Only 2 previous nursing

home investigations conducted in Australia (22) and Taiwan

(23) followed a similar format as the current study, although

neither of their results were similar to those revealed by the

present investigation. The present study nonetheless suggests

that MSD does occur at reasonably high rates among South

Korean nursing home workers and is no doubt an important

cause of occupational morbidity in South Korea as it is through-

out the world. The prevalence among nursing home staff also

appears to be significantly different to that of other occupations

within South Korea.

The main factor contributing to MSD among aged care

staff is probably the manual handling of patients who require

assistance for all their activities of daily living. More than half

the employees surveyed during this study were involved in

regular manual handling tasks, with moving patients being their

most frequent, strenuous activity (undertaken by 58.2% of all

staff). This category included many tasks such as manually

transferring residents between their beds, wheelchairs, bath and

any activities directly related to physical patient handling. Nev-

ertheless, previous studies have suggested a significantly higher

rate of patient moving tasks among American (70.0%) (27) and

Japanese (66.2%) (1) HCW. Nursing home studies in Australia

and Taiwan on the other hand reported lower rates of patient

moving tasks (37.9 and 56.0% respectively) (22, 23). In Japan,

Ando et al. (1) reported the percentage of their staff undertaking

strenuous manual tasks to be higher than that of the present

study (changing the patient’s bed: 87.1 vs. 41.8% and washing

the patient: 79.3 vs. 44.0%). In contrast, a lower proportion of

their Japanese workers were involved in changing the patient’s

clothes compared with the current study (43.7 vs. 50.5%). It is

suggested the differing rates of manual handling tasks docu-

mented during previous studies relate to the finer targeting of

only those staff involved in regular patient contact. On the other

hand, the present research targeted all staff within the study

facility regardless of their expected patient contact frequency; a

factor which may have reduced the overall MSD prevalence to

a certain extent. The existence of various load-reduction strate-

gies such as mechanical aids and lifting techniques might also

have varied between the present research group and those

within other studies.

Statistical associations for MSD are known to include age,

duration of employment (28), manual handling (29), work pos-

tures, work control, work organisation (1) and patient care

needs (1, 2). Female gender, smoking and uncomfortable work

positions have also been reported as intrinsic risk factors (30).

Despite these findings, statistical analysis of the present data

revealed no significant correlation between any demographic

item and the presence of MSD. There were significant gender

differences in the prevalence of arm and wrist pain; although

when adjusted for age and duration of employment during

regression analysis these differences disappeared. It is possible,

therefore, that the present sample sizes were simply too small to

detect any significant gender differences when confounding

variables were introduced. Certain manual handling tasks were

found, however, to be consistent risk factors for all 4 major

MSD categories during regression analysis. Moving patients as

a daily work task consistently elevated the risk of MSD in the

shoulder (OR 5.1), arm (OR 20.8), knee (OR 13.1) and lower

back (OR 10.3). Changing the patients clothes every day was

another important factor, incorporating a risk among the afore-

mentioned MSD categories of 6.7, 30.1, 15.6 and 7.6, respec-

tively. It was previously reported that nursing aides within

nursing homes may have high rates of MSD (2), particularly

when compared with other occupational groups (14). Therefore,

we conducted an additional regression analysis with respect to

employment description and found a statistically significant

association between nursing aide work and MSD at all 4 body

sites. The odds ratios varied between 3.7 and 74.3, even when

adjusted for age, gender and duration of employment. All were

statistically significant with many p values below 0.01. To our

knowledge, these results represent some of the highest odds

ratios related to manual handling tasks and employment

descriptions ever documented among HCW.

Conclusions

Overall, the present results suggest that employment

within a nursing home incurs certain hazards depending on job

description and daily work tasks. We have shown that MSD

occurs at reasonably high rates among South Korean nursing

home staff and is no doubt an important cause of morbidity in

South Korea as it is throughout the world. The prevalence
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among nursing home staff also differs from other occupations

within South Korea and other countries. While the authors

acknowledge that this study suffered from certain limitations, it

has documented many important ergonomic and demographic

factors associated with nursing home work in South Korea for

what we believe is the first time. Further research is required to

elucidate some of these emerging issues and confirm the

present findings.

Acknowledgements

We are most grateful to Chun-hwa Oh and Ji-young Oh

(Korea University, South Korea) and Jeong-ah Kim (Queen-

sland University of Technology, Australia) for their assistance

in co-ordinating this project.

References

( 1 ) Ando S, Ono Y, Shimaoka M, Hiruta S, Hattori Y, Hori F,

Takeuchi Y. Associations of self estimated workloads with

musculoskeletal symptoms among hospital nurses. Occup.

Environ. Med. 2000; 57: 211–216.

( 2 ) Fujimura T, Yasuda N, Ohara H. Work-related factors of low

back pain among nursing aides in nursing homes for the

elderly. J. Occup. Health 1995; 37: 89–98.

( 3 ) Burdorf A, van der Beek A. Exposure assessment strategies

for work-related risk factors for musculoskeletal disorders.

Scand. J. Work Environ. Health 1999; 25: suppl. 4: 25–30.

( 4 ) Trinkoff AM, Storr CL, Lipscomb JA. Physically demanding

work and inadequate sleep, pain medication use, and absen-

teeism in registered nurses. J. Occup. Environ. Med. 2001;

43: 355–363.

( 5 ) Wakui T. Study on work load of matrons under shift work in a

special nursing home for the elderly. Ind. Health 2000; 38:

280–288.

( 6 ) Wakui T, Shirono S, Takahashi S, Fujimura T, Harada N.

Physical activity, energy expenditure and work intensity of

care-workers on shift work in a special nursing home for the

elderly. J. Occup. Health 2002; 44: 8–14.

( 7 ) Hui L, Ng GYF, Yeung SSM, Hui-Chan CWY. Evaluation of

physiological work demands and low back neuromuscular

fatigue on nurses working in geriatric wards. Appl. Ergonom-

ics 2001, 32: 479–483.

( 8 ) Shimaoka M, Hiruta S, Ono Y, Yabe K. Relationship of task

strain and physical strength to end-of-work fatigue among

nurses at social welfare facilities. J. Occup. Health 1995; 37:

227–233.

( 9 ) Engels JA, van der Gulden JWJ, Senden TF, Hertog CAWM,

Kolk JJ, Binkhorst RA. Physical work load and its assessment

among the nursing staff in nursing homes. J. Occup. Med.

1994; 36: 338–345.

(10) Engels JA, van der Gulden JWJ, Senden TF, van’t Hof B.

Work related risk factors for musculoskeletal complaints in

the nursing profession: results of a questionnaire survey.

Occup. Environ. Med. 1996; 53: 636–641.

(11) Collins JW, Owen BD. NIOSH research initiatives to prevent

back injuries to nursing assistants, aides, and orderlies in

nursing homes. Am. J. Ind. Med. 1996; 29: 421–424.

(12) Lusted MJ, Carrasco CL, Mandryk JA, Healey S. Self

reported symptoms in the neck and upper limbs in nurses.

Appl. Ergonomics 1996; 27: 381–387.

(13) Ono Y, Lagerström M, Hagberg M, Lindén A, Malker B.

Reports of work related musculoskeletal injury among home

care service workers compared with nursery school workers

and the general population of employed women in Sweden.

Occup. Environ. Med. 1995; 52: 686–693.

(14) Ljungberg AS, Kilbom A, Hägg GM. Occupational lifting by

nursing aides and warehouse workers. Ergonomics 1989; 32:

59–78.

(15) Korean Ministry of Health and Welfare Website.

www.mohw.go.kr/english

(16) Kim S. The role of women in health care in Korea’s social

transition. Image: J. Nurs. Schol. 1984; 16: 99–101.

(17) Ha MN, Paek DM, Cho SH, Kang DH, Kwon HJ. Reliability

of questionnaire for evaluating ergonomic exposure in occu-

pational epidemiological studies. Korean J. Occup. Med.

1997; 9: 659–670 [in Korean].

(18) Kim JY. The ergonomic evaluation of low back pain of the

manual lifting workers. Korean J. Occup. Med. 1998; 10:

343–361 [in Korean].

(19) Park SK, Choi YJ, Moon DH, Chun JH, Lee JT, Sohn HS.

Work related musculoskeletal disorders of hairdresser.

Korean J. Occup. Environ. Med. 2000; 12: 395–404 [in

Korean].

(20) Yun MH, Lee YG, Eoh HJ, Lim SH. Results of a survey on

the awareness and severity assessment of upper-limb work-

related musculoskeletal disorders among female bank tellers

in Korea. Int. J. Ind. Ergonomics 2001; 27: 347–357.

(21) Kim SL, Cho TR. Industrial fatigue and low back pain of the

nurses in general hospital. Korean J. Occup. Health Nursing

1999; 8: 162–168 [in Korean].

(22) Smith DR, Atkinson R. Ergonomic problems self-reported by

workers in a nursing home in Queensland, Australia. Ergo-

nomics Aust. 2001; 15: 14–19.

(23) Smith DR, Guo YL, Lee YL, Chang SJ. Ergonomic and de-

mographic issues reported by palliative care workers in south-

ern Taiwan. Am. J. Hosp. Palliat. Care 2002; 19: 96–102.

(24) Kaergaard A, Andersen JH, Rasmussen K, Mikkelsen S.

Identification of neck-shoulder disorders in a 1 year follow-

up study. Validation of a questionnaire-based method. Pain

2000; 86: 305–310.

(25) Kuorinka I, Jonsson B, Kilbom A, Vinterberg H, Biering-

Sørensen F, Andersson G, Jørgensen K. Standardised Nordic

questionnaires for the analysis of musculoskeletal symptoms.

Appl. Ergonomics 1987; 18: 233–237.

(26) Baron S, Hales T, Hurrell J. Evaluation of symptom surveys

for occupational musculoskeletal disorders. Am. J. Ind. Med.

1996; 29: 609–617.

(27) Harber P, Billet E, Gutowski M, SooHoo K, Lew M, Roman

A. Occupational low-back pain in hospital nurses. J. Occup.

Med. 1985; 27: 518–524.

(28) Larese F, Fiorito A. Musculoskeletal disorders in hospital

nurses: a comparison between two hospitals. Ergonomics

1994; 37: 1205–1211.



Environ. Health Prev. Med. Self-Reported MSD in a Korean Nursing Home

28

(29) Smedley J, Egger P, Cooper C, Coggon D. Manual handling

activities and risk of low back pain in nurses. Occup. Environ.

Med. 1995; 52: 160–163.

(30) Alcouffe J, Manillier P, Brehier M, Fabin C, Faupin F. Analy-

sis by sex of low back pain among workers from small com-

panies in the Paris area: severity and occupational conse-

quences. Occup. Environ. Med. 1999; 56: 696–701.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


