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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

Yuichiro Ono, Monica Lagerstr6m, Mats Hagberg, Arvid Linden, Birgitta Malker

Abstract
Objectives-To describe the nationwide
occurrence ofwork related musculoskele-
tal injuries among all home care service
workers in Sweden, and to identify rela-
tive risks and risk factors ofthe injuries.
Methods-The study was based on work
related injuries reported to the Swedish
occupational injury information system
in 1990-1. The work related musculo-
skeletal injuries were divided into overex-
ertion accidents and musculoskeletal
diseases. The incidence of the injuries in
female home care service workers was
compared with those in nursery school
workers and all other employed women in
Sweden.
Results-In home care service workers,
the annual incidence of injury from
overexertion accidents and muscu-
loskeletal diseases were 19-2 and 15 1 per
1000 workers, respectively, which was
higher than those in nursery school
workers and all employed women in
Sweden. For five injury locations includ-
ing the back, all the age standardised rel-
ative risks (SRR) of overexertion
accidents exceeded 4*0, and most ofthose
for musculoskeletal diseases were 1-5 or
more in home care service workers com-
pared with all other employed women in
Sweden. Total duration of sick leave due
to overexertion accidents was 7-7 times,
and musculoskeletal diseases 3 5 times,
longer than in nursery school workers.
National loss due to sick leave resulting
from only musculoskeletal injuries in
home care service workers was about
8-2% ofthe total work related sick leave in
all employed women in Sweden, although
the number ofhome care service workers
represented only some 5% of this popula-
tion. Lifting other people was most fre-
quently reported as the main risk cause
of overexertion accidents in both kinds of
workers.
Conclusions-The results support the
hypothesis that home care service work-
ers have higher annual injury incidence
of musculoskeletal injuries than nursery
school workers due to physically stressful
tasks that are far less common in nursery
school workers.

(Occup Environ Med 1995;52:686-693)
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In many developed countries, the need for
home care services is growing rapidly.
Reasons for this growth include an increase in
the number of elderly people and a general
tendency of people to stay at home, which is
partly related to the development of medical
care and reduced institutionalisation in hospi-
tals due to cost containment pressure.' 2 Many
studies exist concerning the work related
health risks associated with institutional
health care, 6 and detailed preventive mea-
sures at work sites have been documented or
standardised.7 '0 On the other hand, little
work has been done on health problems in
home care service workers, although work in
the home is suspected to entail, as well as the
same risks as institutional health care, extra
burdens on workers, as the work environment
is uncontrolled and less standardised."1

Recent research on work related risks asso-
ciated with home health (medical) care indi-
cates that back and other musculoskeletal
accidents and diseases are common in home
nursing staff.""-3 Similarly, home care service
(non-medical) workers were recently found to
have a higher prevalence of symptoms in the
neck, shoulders, and low back than a control
group.14 In Sweden, there are about 110 000
home care service workers who often work in
private homes. The magnitude of the risks
and factors related to the cause of work
related musculoskeletal accidents and diseases
in these workers has not yet been clarified in
that country.

Patient handling has been considered to be
one of the main risk factors of musculoskeletal
problems in nursing staff.6 15-18 It is suspected
that home care service workers would have
similar musculoskeletal troubles for similar
reasons. Thus, we suspected that nursery
school workers would have musculoskeletal
troubles associated with tasks such as lifting
and carrying children. Their person handling
loads, however, would be less stressful than
those of home care service workers because
the people in their care are healthier and
smaller. Besides, home care service workers
have other strenuous material handling tasks
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such as shopping, carrying, washing, cleaning,
and cooking, which are far less common in
nursery school workers. Thus, it was consid-
ered meaningful to compare the occurrence of
musculoskeletal accidents and diseases
between home care service workers and nurs-
ery school workers to estimate the differences
in the effect of work loads upon the muscu-
loskeletal system in the two occupations.
The aim of this investigation was to

describe the nationwide occurrence of work
related musculoskeletal reports of accidents
and diseases in all home care service workers
in the working population of Sweden, and to
identify relative risks and factors related to the
accidents and diseases by comparing home
care service workers with nursery school
workers and with all other employed women
in Sweden.

Subjects and methods
REPORTING SYSTEM
In Sweden the working population is compul-
sorily insured against work related accidents
and diseases as well as against commuting
accidents. According to Swedish law, the
employers or self employed people must
report all such accidents and diseases on an
inquiry form that is sent to the labour inspec-
torate. The work injury insurance scheme pre-
sents a general description of what is to be
considered as work related accidents and dis-
eases, referring to those resulting from acci-
dents and harmful influences at work. Besides
accidents at work, the Work Injury Insurance
Act describes examples of substances, energy
radiation, strenuous work operations, working
postures, pressure, vibrations, noise, tempera-
tures, etc, in the category ofwork related acci-
dents and diseases. General infectious
conditions like colds are excluded.
The work related musculoskeletal injuries

consist of overexertion accidents and
musculoskeletal diseases. If accidents can be
connected to a particular event or a specific
point of time related to musculoskeletal over-
exertion at work like lifting a heavy object, it is
classified as an overexertion accident. Other
accidents like falls or vehicle accidents are not
included in this category. Musculoskeletal
diseases are disorders presumed to have
developed after a long period of exposure to
unfavourable ergonomic factors.
The work injury insurance compensates, in

principle, for economic loss. Additional com-
pensation for pain, incapacity, and other
inconveniences can be obtained from funds
based on collective agreements between
employer organisations and trade unions. The
number of reports of work related musculo-
skeletal injuries to the work injury insurance
system is the subject of the present study, and
the number of injuries additionally compen-
sated by the funds on collective agreements
are excluded. The information from the
labour inspectorate is collected in the occupa-
tional injury information system that was
instituted by the National Board of
Occupational Safety and Health in 1979.

Occupational accidents involving at least one
day of absence from work, and all work
related diseases, are registered to form the
official statistics of work related accidents and
diseases produced by the occupational injury
information system. The occupational injury
information system coding is based on inter-
national classifications, including the interna-
tional standard classification of occupation
(ISCO) and the international standard classifi-
cation of all economic activities (ISIC). There
are also some individual occupational injury
information system codes for activities,
events, external agencies, and so on.

STUDY BASE
This study is based on work related overexer-
tion accidents and musculoskeletal diseases
reported to the occupational injury informa-
tion system. All home care service workers
(occupational code 154, ISCO 1958) with
occurrence of work related overexertion acci-
dents or diseases registered in the occupa-
tional injury information system in 1990 and
1991 were selected. The incidence of work
related accidents and diseases in home care
service workers was compared with that of
nursery school workers (occupational code
153, ISCO 1958) and all other Swedish
employed women. Men were excluded
because of their very small numbers in home
care service and nursery school workers.
There were 105 006 home care service workers
and 108 252 nursery school workers, repre-
senting 4-9% and 5 0%, respectively, of the
total population of employed women in
Sweden. These figures are taken from the
national population and housing census of
people registered on 1 November 1990.'9
Those working at least one hour a week on
average during October 1990 were counted as
gainfully employed workers in this census. We
selected workers aged between 16 and 64
years.

JOB DESCRIPTION
Home care service workers care for the elderly
or handicapped people in private or institu-
tional homes. Their work comprises the care
of the person, cooking, cleaning, necessary
shopping errands, and washing. The care of
the person involves dressing and undressing,
bathing, hair washing, and visiting a doctor,
all of which sometimes requires person han-
dling tasks including lifting. Home care ser-
vice workers periodically clean the living
room, bedroom, kitchen, entrance, and wash-
room for the care client. When shopping, the
home care service workers sometimes have to
carry heavy bags of food and other domestic
articles. Washing tasks include not only wash-
ing clothes but also ironing, folding and
putting them away. In the census, 83% of
home care service workers in Sweden work 20
or more hours a week.

In Sweden, nursery school workers take care
of the children aged one to six years. There
are two types of nursery school teachers;
preschool teachers, qualified by professional
education, and child minders. In this study,
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only child minders were chosen because their
educational background as professionals was
similar to home care service workers. Average
incomes of the child minders and home care
service workers are also very similar in
Sweden. About 90% of nursery school work-
ers in Sweden worked 20 or more hours a
week. Their work comprises the care and edu-
cational activities for children-that is, meals,
dressing and undressing, outings, play, paint-
ing, bathing, dancing, reading, and so forth.
There are occasional person handling activi-
ties such as lifting and carrying children. The
weights, sizes, and physical coordinative
capacities of those receiving care, differ
greatly from those of home care service work-
ers. Nursery school workers usually take care
of healthy children, whereas home care service
workers often look after elderly people with
impairment or clumsiness. In inspectional vis-
its to more than 30 Swedish nursery schools,
the authors found most of the chairs and
tables for children were changed so as to
match working heights. Supervisors in nursery
schools also commonly educate workers to
avoid unsuitable work postures. Therefore, it
was thought unlikely that postural factors in
person handling had a remarkable effect on
musculoskeletal conditions in nursery school
workers in Sweden. Thus, person handling
tasks for nursery school workers are presum-
ably physically less stressful than those for
home care service workers. Besides, strenuous
material handling tasks in home care service
workers are far less common in nursery school
workers, whose duties do not usually include
lifting and carrying shopping materials, wash-
ing, cleaning, and cooking. In the job inspec-
tion and rough survey of social background,
we did not find any evidence that the risks of
musculoskeletal injuries in nursery school
workers are greater than those in home care
service workers.

EPIDEMIOLOGICAL ANALYSES
To determine the relative frequency of work
related accidents and diseases, the annual
injury incidence rate (AIIR)/1000 workers
standardized to the age distribution of all
employed women in Sweden in the census,
was calculated as

AIIR= 1000 05* N,, *
Ni Ts NOT

where N,, = number of accidents and diseases
in home care service workers in each age stra-
tum, NTi = total number of home care service
workers in each age group, Noz = number of all
employed women in each age group, and NOT =
total number of all employed women. The
multiplication by 0-5 in the expression was to
obtain the average of the 1990 and 1991 rates.
Age groups for calculation were 16-19, 20-24,
25-29, 30-34, 35-39, 40-44, 45-49, 50-54,
55-59, and 60-64 years. This formula was also
applied to obtain the annual injury incidence
rates for nursery school workers.
The age standardized relative risks (SRRs)

of work related overexertion accidents and
musculoskeletal diseases in home care service

workers and nursery school workers com-
pared with all other Swedish employed
women were also calculated. This was done
by subtracting the number of home care ser-
vice workers and nursery school workers from
the whole population of employed women in
Sweden. Thus, the SRR is a ratio of two
annual injury incidence rates-that is, directly
age standardized rates. The SRR of the
injuries between home care service workers
and nursery school workers was also calcu-
lated, and the 95% confidence interval (95%
CI) for the SRR was computed by a logarith-
mic transformation.20 An age dependent trend
in the proportion of injuries to workers was
also tested by x' as proposed by Armitage.21

Results
OVEREXERTION ACCIDENTS IN ALL WORK
RELATED ACCIDENTS
The most common accidents were overexer-
tion accidents related to exertion and falls in
home care service workers, which were also
most frequently found in nursery school
workers (table 1). Vehicle accidents were the
third most common events in home care ser-
vice workers but the least in nursery school
workers. The proportion of overexertion acci-
dents (61 7%) to all work related accidents
was significantly higher (P < 0 01 by X2 test)
in home care service workers than (33 1 %) in
nursery school workers.

MUSCULOSKELETAL DISEASES IN ALL WORK
RELATED DISEASES
The distribution of main factors leading to
work related diseases was similar for home
care service workers and nursery school work-
ers (table 2). The most common disease was
related to musculoskeletal exertion in home
care service and nursery school workers. The
second and third most common diseases were
due to chemicals and social factors, which
were far less frequent than musculoskeletal
diseases.

Table 1 Reported main events and the annual injury
incidence ofwork related accidents/1000 workers among
home care service (HCS) and nursery school (NS)
workers in Sweden (1990-1)

Occupations

Events HCS workers NS workers

Overexertion 19-2 3-5
Fall 4-6 3-3
Vehicle 1-9 0-3
Blow 1-1 1-5
Faulty step 1-0 0-8
Object rest 0 9 0-6
Object 0 8 0 3
Other 1-2 0 7
Total 30 7 11-0

Overexertion = musculoskeletal accidents related to exertion;
fall = fall on the same or to a lower level; vehicle = accidents
with vehicle in motion except for commuting accident; blow =
blow, kick, or other contact with other person; faulty step =
faulty steps or step on a nail; object rest = contact with object
at rest; object = pressing, cutting, etc by handled object,
instrument, etc.
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Table 2 Reported main factors and the annual incidence
of injuryfrom work related diseases/1000 workers among
home care service (HCS) and nursery school (NS)
workers in Sweden (1990-1)

Occupatioms

Factors HCS workers NS workers

Musculoskeletal 15-2 6-6
Chemical 1-8 0-7
Social 0 9 0-6
Infectious 0-2 0-2
Physical 0-1 0-1
Other 0 3 0 3
Total 18-5 8-5

Musculoskeletal = musculoskeletal diseases related to
exertion; chemical = diseases related to chemical agents;
social = organizational and social factors; infectious =
infectious agents; physical = physical agents including
vibration.

ANNUAL INCIDENCE OF INJURY FROM
OVEREXERTION ACCIDENTS AND MUSCU-
LOSKELETAL DISEASES
The annual incidence of injury from over-
exertion accidents and musculoskeletal dis-
eases were much higher in home care service
workers than in nursery school workers and
the general population of all employed women
(figs 1 and 2). With increasing age the annual
incidence of injury from musculoskeletal dis-
eases tended to increase in all groups, and this
tendency was more pronounced in home care
service and nursery school workers than that
in the general population of all employed
women. A significant increase in the propor-
tion of overexertion accidents was found in
the age group 25-54 in home care service and
nursery school groups (X2 = 5-43 P < 0 05,
x2= 29*1 P < 0-01, respectively, fig 1). The
annual incidence of injury from overexertion
accidents was lowest in the 55-64 age group
in home care service workers. The mean (SD)
duration of employment in the present occu-

Figure 1 Annual
incidence of injury
(AII)11000 workers due
to overexertion accidents
stratified by age. The age
specific AII calculated as a
mean in 1990-1 among
home care service workers
was compared with those
among nursery school
workers and the Swedish
general population of all
employed women.

Figure 2 Annual
incidence of injury
(AII) /I 000 workers due to
musculoskeletal diseases
stratified by age. The age
specific AII calculated as
an average in 1990-1
among home care service
workers was compared
with those among nursery
school workers and the
Swedish general population
of all employed women.
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pation of home care service workers with
musculoskeletal diseases was 11 5 (7 7) years,
about three years longer than in home care
service workers with overexertion accidents.
In nursery school workers with musculo-
skeletal diseases, it was 12A4 (7 5) years, about
three years longer than in those with over-
exertion accidents.

In home care service workers the highest
annual injury incidence rates of all over-
exertion accidents were found in the back
(1 1), and in musculoskeletal diseases in the
neck (5-0). This tendency was also seen in
nursery school workers and the general popu-
lation of all employed women. Relatively high
annual incidence of injury in home care ser-
vice workers were also noticed for the neck
(2-7) and shoulder or arm (2-7) for over-
exertion accidents and for the back (4 0) and
shoulder or arm (3-7) for musculoskeletal
diseases.

SRR OF OVEREXERTION ACCIDENTS AND
MUSCULOSKELETAL DISEASES
With regard to five injury locations: the neck,
back, hand or wrist, shoulder or arm, and leg
or knee, all the SRRs of overexertion acci-
dents exceeded 4 0 in home care service
workers when compared with all other
employed women in Sweden (table 3). The
SRRs for the neck, shoulder or arm, and back
were notably high (more than seven), whereas
the SRRs of musculoskeletal diseases in home
care service workers were 1 5 or more for all
locations except the hand or wrist (table 3).
For all overexertion accidents involving the
five body parts the SRR (95% CI) was 7-7
(7 4-8 0) in home care service workers, and
that for all diseases was 1-7 (1-7-1-8).

In nursery school workers, the SRR of
overexertion accidents exceeded 1-0 only for
the back (1-6) and leg or knee (1 9), and those
of musculoskeletal diseases also slightly
exceeded 1 0 only for the back and leg or knee
(table 3). The SRR (95% CI) in nursery
school workers for all overexertion accidents
involving the five locations was 1-4 (1 3-1-5)
v 0-7 (0 7-0 8) for all musculoskeletal
diseases.

Table 3 Age SRRs (95% CIs) ofoverexerion accidents
and musculoskeletal diseases among home care service
(HCS) and nursery school (NS) workers compared with
the risks among the Swedish general population of all other
employed women in 1990-1

HCS workers NS workers

SRR (95% CI) SRR (95% CI)

overexertion accidents:
Neck 10-1 (9-1-11-3) 0-9 (0-7-1-2)
Back 7-9 (7-5-8 3) 1-6 (1-4-1-7)
Hand or wrist 4-7 (3-8-5-7) 0-9 (0-61-5)
Shoulder or arm 8-4 (7-69-3) 1-0 (0-7-1-3)
Leg or knee 4 9 (43-5 7) 1 9 (1-5-2-4)
Total of five parts 7-7 (74-8-0) 1-4 (1-3-1-5)

Musculoskeletal diseases:
Neck 1-5 (1-41-6) 0 7 (0S6-07)
Back 2-7 (2-5-2 9) 1-2 (1-1-14)
Hand or wrist 0-9 (0-8-1-0) 0-3 (0-2-0-4)
Shoulder or arm 1-6 (1-5-1-7) 0-6 (0S6-07)
Leg or knee 2-5 (2-2-2 8) 1-3 (1-0-1-6)
Total of five parts 1-7 (1-7-1-8) 0 7 (0 7-0 8)
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Table 4 Age SRRs (95% CIs) of overexertion accidents
and musculoskeletal diseases among home care service
(HCS) workers compared with the risk among nursery
school (NS) workers

SRR (95% CI)

Overexertion accidents:
Neck 114 (84-154)
Back 5-1 (4 6-5-7)
Hand orwrist 5 0 (3-1-8-1)
Shoulder or arm 8 5 (6 4-11 4)
Leg or knee 2 6 (2 0-3 4)
Total of five parts 5 5 (5-1-6 0)

Musculoskeletal diseases:
Neck 2-3 (2 0-2-6)
Back 2-2 (1-9-2-5)
Hand orwrist 3 2 (2-3-4 5)
Shoulder or arm 2 4 (2 1-2 8)
Leg or knee 2-0 (1-5-2-6)
Total of five parts 2-3 (2-1-2 5)

Figure 3 Average and
total duration of sick leave
due to overexertion
accidents among home
care service workers
compared with those
among nursery school
workers in 1990-1. 00

0
H

Figure 4 Average and
total duration of sick leave
due to musculoskeletal
diseases among home care
service workers compared
with those among nursery
school workers in 1990-1.
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The SRRs were higher for overexertion
accidents than for musculoskeletal diseases in
both home care service and nursery school
workers. Comparison of overexertion acci-
dents in home care service workers with nurs-
ery school workers showed that the SRRs
were 5-0 or more for all locations except the
leg or knee (table 4) v 2-0 or more for muscu-
loskeletal diseases.

SICK LEAVE
In home care service workers, the mean and
total duration of sick leave for overexertion
accidents were 35 0 and 139 633 days,
respectively, and 101 6 and 325 654 days for
musculoskeletal diseases. With increasing age,
the mean and total duration tended to
increase notably in both overexertion acci-
dents and musculoskeletal diseases except in
the oldest age group for overexertion acci-
dents (figs 3 and 4). The average and total
duration of sick leave were 24-8 and 18 235
days, respectively, for the overexertion acci-
dents in nursery school workers, and 78A4 and
94 377 days for the musculoskeletal diseases.
With increasing age of nursery school work-
ers, the average duration tended to increase,
whereas total duration was greatest in the 35-
44 age group (figs 3 and 4).

Thus, total duration of sick leave due to
overexertion accidents was 7 7 and due to
musculoskeletal diseases was 3-5 times greater
in home care service workers than in nursery
school workers. Total loss due to sick leave
resulting from overexertion accidents and
musculoskeletal diseases was nearly 465 000
days in home care service workers in 1990-1.
This figure corresponded to about 8-2% of
all work related sick leave days (5 655 000
days) including all types of accident and dis-
ease in all employed women in Sweden in
1990-1.

140
MAIN RISK FACTOR

120 The factors registered as having a primary
100 > relation to the reported cause of overexertion

* accidents were classified in two different ways80 U)
* -that is, classification by the type of objects

*60 , being handled and by activities involving lift-
- 40 < ing or other exertion. In home care service

_20 workers, handling another person was most
20 frequently reported (n = 3009, 75.7%) to be

55-64 0 the main risk factor, other factors representing
only some 25% (n = 967) of all reports (fig 5).
In the activities classification, lifting repre-
sented 81.2% (n = 3229) of all reports and

2500 3000 94-7% (n = 2851) of those involved handling
another person. In nursery school workers,
handling of another person was also most fre-
quently reported (n = 412, 56 5%) to be the
main risk factor and 88-1% (n = 363) of the
tasks were also related to lifting activities.

Person handling accounted for 55-1% (n =
1766) of the main risk factors for the musculo-
skeletal diseases in home care service workers,
and 79-5% (n = 957) of those in nursery
school workers. Risk factors remained
unknown in 29-2% of musculoskeletal dis-

vics workers eases in home care service workers and 11 -2%
in 1990-1. of those in nursery school workers.

Figure 5 Main risk factors of overexertion accidents among home care sernz
categorised by the objects handled and activities with lifting or other exertion
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Discussion
IMPORTANCE OF OVEREXERTION ACCIDENTS
AND MUSCULOSKELETAL DISEASES IN HOME
CARE SERVICE AND NURSERY SCHOOL WORKERS
The annual incidence of injury and SRRs of
overexertion accidents and musculoskeletal
diseases were notably higher in home care ser-

vice workers than in the general population of
all other employed women in Sweden. This
was found not only for the back, but also the
neck, shoulder or arm, hand or wrist, and leg
or knee-that is, high risk locations. The
annual incidence of injury from back acci-
dents was higher than that in nurses' aides
(8-92) in a study by Engkvist et al.22 Johansson
reported high odds ratios (ORs, 1-39-1 52)
for symptoms in the neck, shoulders, and low
back in home care service workers compared
with a control group of office workers, teach-
ers, child care workers, and others.'4 These
results accord with those in our study, but our

data showed higher levels.
The annual incidence of injury and SRRs

of overexertion accidents and musculoskeletal
diseases were higher in home care service
workers than in nursery school workers. This
supports our hypothesis that incidences of
overexertion accidents and musculoskeletal
diseases would be higher in home care service
workers than in nursery school workers.
Home care service workers will have to per-

form more stressful person and material han-
dling tasks such as care of the elderly,
shopping and carrying, washing, cleaning, and
cooking jobs that are far less common in
nursery school workers. It should be noted
that the lower limit of the 95% CI of SRRs
was greater than 1 0 for accidents to the back
and leg or knee, and back diseases in nursery

school workers. Some studies showed that the
neck, shoulders, arms, and back were high
risk locations for work related musculoskeletal
problems in nursery school workers in
Japan."'6 In the occupational injury informa-
tion system in Sweden, however, we found
that SRRs were less than 1-0 for the neck and
shoulder and arms in nursery school workers.
There have been no international comparative
studies on working conditions and work load
of nursery school workers. Thus, the reasons

for this discrepancy in the results of investiga-
tions conducted in two countries should be
the subject of future studies.

National loss due to sick leave resulting
from overexertion accidents and musculo-
skeletal diseases accounted for about 8-2% of
all work related sick leave in all Swedish work-
ing women, although the number of home
care service workers represented only some

5% of this population. Thus, it is considered
important and urgent for the national econ-

omy to decrease work related overexertion
accidents and musculoskeletal diseases in
home care service workers.

Relative risks of neck accidents and dis-
eases were as high as those of back accidents
and diseases in Swedish home care service
workers. Makela et al studied a representative
population sample of 8000 people in Finland
and reported that ORs for chronic neck pain

syndrome were increased by some determi-
nants such as physical and mental stress at
work, and the neck pain syndrome was also
closely associated with low back pain.27
Linton also reported that lifting and uncom-
fortable work posture were found to increase
the risk of both neck and back pain problems
in the questionnaire study of more than
20 000 Swedish workers.2n Thus, the high
risks of neck problems in home care service
workers do not seem to be unusual, although
the biological mechanism relating neck symp-
toms to back problems remains unclear.

EFFECT OF AGE
The annual incidence of injury from over-
exertion accidents and musculoskeletal dis-
eases tended to increase with the age of home
care service workers. In general this would be
partially attributed to pathological changes in
the musculoskeletal system or decreases in
muscular strength and other physical capability
due to aging.29 There must be more factors
aggravating musculoskeletal conditions of
home care service and nursery school workers
than in the general population, because we
found a more prominent age dependent
increase in home care service and nursery
school workers. As person handling is one of
their routine tasks, home care service and
nursery school workers need more physical
strength than some other workers do. Hence
it is supposed that the effect of work load on
the musculoskeletal system would be more
significant in home care service and nursery
school workers than in other occupations if
their capabilities are reduced by aging.
Preventive measures, including decrease of
work load corresponding to the age of the
workers, would be essential especially for
home care service and nursery school workers.
The lowest annual incidence of injury from

overexertion accidents was found in the
55-64 age group in home care service work-
ers. In Sweden, early retirement in this age
group was not uncommon.30 In the 1989
statistics, the number of early retirements per
1000 people was 174-0 in the 55-59 age
group and 330 4 in the 60-64 group, but less
than 100 in every other five year age group.
Aronsson et al reported that newly retired
people with early retirement pensions had
higher complaint scores of back, shoulder,
and arm pain than did those with retirement
due to maturation of age.3' In another study of
Finnish workers representative of the general
labour force over 35 years of age, the most
common ground for early retirement, espe-
cially in older workers, was the fear of losing,
or the loss of, their health and working capac-
ity.32 Thus, it is suspected that the annual
incidence of injury in the oldest age group in
Sweden at least could be largely biased by
much early retirement and does not reflect the
real situation in this group.

RISK FACTORS
Studies on the relation of patient handling
tasks to episodes of back pain, overexertion
accidents, and musculoskeletal diseases sup-
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port the notion that person handling tasks can
be the main risk factors of overexertion acci-
dents and musculoskeletal diseases in home
care service workers.6 15-18 Recent studies also
suggest risk factors of musculoskeletal prob-
lems in home care service workers. Johansson
reported that the prevalence of musculoskeletal
symptoms in home care service workers was
associated with both psychosocial factors and
physical work load.'4 In his questionnaire
study, psychosocial factors consisted of super-
visory attitude, influence on and control of
work, stimulus from the work, relations with
fellow workers, and psychological work load.
He also included some physical work load
(lifting, repetitive and monotonous move-
ment, unsuitable postures, trunk flexion, and
hands above shoulder height). In the report
on home care service workers by Aronsson et
al, early retirement pensioners had high scores
for musculoskeletal symptoms and complaints
of working conditions before retirement,
including difficulty in walking and shopping,
uncomfortable work position, work under
time pressure, and effort to keep up.3' Torgen
et al studied the work load of nursing aides in
the home care services and reported that they
spent most of their working day walking or
standing, which could be very tiring for the
back and feet.33 These authors also reported
that the amount of the day spent in poor back
postures and time spent on cleaning tasks cor-
related positively to perceived exertion and to
sick leave. As the work of home care service
workers contains tasks resembling those of
nursing aides, similar physical strain could
cause their musculoskeletal problems.
The mean duration of employment in the

present occupation was 11-5 years in home
care service workers with musculoskeletal dis-
eases, and about three years longer than that
in those with overexertion accidents in our
study. This may imply the long term cumula-
tive effects of many risk factors on the devel-
opment of musculoskeletal diseases. There is
no information on the weekly working hours
of home care service workers with musculo-
skeletal injuries registered in the occupational
injury information system. The number of
past occurrences of the diseases was also
unavailable in the occupational injury infor-
mation system, making it impossible to deter-
mine whether the reported injuries had
occurred for the first time or not. Thus, we
were unable to work out cumulative working
hours from the beginning of employment to
the first occurrence of musculoskeletal dis-
eases. We think that the occupational injury
information system should have some addi-
tional variables to increase its use for epidemi-
ological studies, including working hours of
the reported cases and the number of the past
occurrence of the injuries.

In our study, the main risk factor reported
to the occupational injury information system
was person handling in home care service
workers, which is accompanied not only by
lifting activity but also trunk flexion and
unsuitable postures. The studies already men-
tioned suggested many other factors that

influence musculoskeletal conditions of home
care service workers.'4 31 33 Besides, our study
only dealt with limited factors reported to
have a primary relation with musculoskeletal
injuries and no information was available as to
the extent to which other factors might con-
tribute to the development of injuries.
Considering the many risk factors for
musculoskeletal injuries and the highly vari-
able nature of the work, the data and studies
remain insufficient to reach any definite con-
clusion about risk factors in home care service
workers. Thus, field studies on work load and
epidemiological investigations with temporal
design for analysing causes of many factors,
are necessary in the future.

EXTRAPOLATION TO OTHER COUNTRIES
It might be supposed that relative risks of
musculoskeletal injuries are similarly high in
home care service workers in other developed
countries if they have analogous strenuous
tasks in their work. International comparison
of the Swedish statistics may be almost impos-
sible for work related injuries because criteria
for work related injuries vary widely from
country to country. In Japan, for example, the
number of musculoskeletal diseases without
accidental origin treated according to injury
compensation law for workers is less than 2%
of that reported in the occupational injury
information system in Sweden.'934

POSSIBLE BIAS
There are some studies on underreporting to
the occupational injury information system.35-37
Larsson et al made a comparative study of
work related accidents in three different
registries-that is, hospital and insurance reg-
istries, and the occupational injury informa-
tion system in the municipality of Umea.35
They found that 27% of cases that should
legally have been reported to the occupational
injury information system were missing.
Engkvist et al also reported that the incidence
of low back accidents estimated in their ques-
tionnaire study was 20 times higher than
reported in the occupational injury informa-
tion system for workers in a nursing district.37
Thus, the actual numbers of accidents and
diseases could be far greater than the annual
incidence of injury based on the occupational
injury information system, although the occu-
pational injury information system may reflect
more severe cases than the study population
data, which is based on complaints only.
As the occupational injury information sys-

tem is based on reports from employers that
are often initiated by workers, motives for reg-
istration could be biased in some occupational
sectors by psychosocial factors, including
union activities, workers' knowledge of work
related accidents and diseases, and relations
between labour and management. Reporting
of work related accidents and diseases is
strongly urged by law in all occupational sec-
tors in Sweden, and therefore these differ-
ences in reporting attitudes might not be very
large in various occupations. To our knowl-
edge, we are not aware of any major con-
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founders in home care service and nursery
school workers that could have influenced the
reporting to the occupational injury informa-
tion system. This reporting issue requires fur-
ther study.

In accidents, risk factors are usually regis-
tered as events when they have just occurred.
In general, the records seem to be reliable
because accidental events often occur so
noticeably as to be observed by other workers.
On the other hand, in musculoskeletal disease
the onset is usually unclear and records of risk
factors are inevitably considered speculative
and anecdotal. This may partially explain why
nearly 30% of the records lacked any descrip-
tion of risk factors. Although acknowledging
this drawback, it should nevertheless be noted
that person handling tasks were indicated as a
risk factor in more than half of the records of
musculoskeletal diseases.

Conclusions
Statistics show that national loss due to
musculoskeletal injuries has been extremely
high in Sweden. Thus, it is considered impor-
tant and urgent for the Swedish national
economy that the number and severity of
these injuries be reduced in home care service
workers. The present results clearly support
the hypothesis that home care service workers
have higher annual incidence of injury from
musculoskeletal injuries than nursery school
workers due to physically stressful tasks that
are far less common in nursery school work-
ers.
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