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Work-schedule characteristics and reported musculoskeletal disorders of
registered nurses
by Jane A Lipscomb, PhD,1 Alison M Trinkoff, ScD,1 Jeanne Geiger-Brown, PhD,1 Barbara Brady, MS 1

Lipscomb JA, Trinkoff AM, Geiger-Brown J, Brady B. Work-schedule characteristics and reported musculoskele-
tal disorders of registered nurses. Scand J Work Environ Health 2002;28(6):394–401.

Objectives   The relationship between a combination of demanding work-schedule characteristics and reported
musculoskeletal disorders of the neck, shoulders, and back was examined.
Methods   A probability sample of 1163 nurses, randomly selected from the list of actively licensed nurses in
two states of the United States, served as the sample for this cross-sectional study. Data were collected via an
anonymous survey mailed to the participants’ homes from October 1999 through February 2000.
Results   Four of the nine work-schedule characteristics (working full-time, >8 hours/day, 2–4 weekends/
month, and other than day shift) were significantly related to musculoskeletal disorders in one or more body
sites. When a work-schedule index was created by summing the nine characteristics, a demanding schedule was
significantly associated with musculoskeletal disorders in the neck [odds ratio (OR) 1.10, 95% confidence
interval (95% CI) 1.00–1.21], shoulder (OR 1.12, 95% CI 1.01–1.23), and back (OR 1.16, 95% CI 1.06–1.27).
Adjustment for psychological and physical job demands reduced the odds ratios slightly and therefore suggested
that some of the association between musculoskeletal disorders and schedule was due to increased exposure to
these job demands. Working “long hours” (>12 hours/day, >40 hours/week) and “off hours” (weekends and
“other than day shifts”) were associated with a 50–170% increase in the age-adjusted odds ratio for muscu-
loskeletal disorders in the three body sites.
Conclusions   The findings of this study suggest that preventing musculoskeletal disorders requires system-
level approaches to scheduling that reduce the time of exposure to demanding work conditions and promote
healthful work–rest patterns.

Key terms   back problems, long workhours, neck problems, shift work, shoulder problems.
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Patient care demands 24 hours/day, 7 days/week nurs-
ing coverage in hospitals and many other health care set-
tings. In order to meet these demands, nurses have his-
torically been required to work a variety of schedules.
Sweeping changes in the health care industry in the
United States over the past two decades have led to an
increase in extended and highly demanding work sched-
ules (1–3). The impact of extended work schedules on
nurses’ health and safety is of concern because such
schedules increase exposure to physical and psycholog-
ical job demands and reduce time for rest and recupera-
tive leisure-time activities.

Nurses face many occupational health problems, the
most common being musculoskeletal disorders. Among
all nonfatal injuries recordable by the Occupational

Safety and Health Administration (OSHA) in the Unit-
ed States, nursing and personal care facilities rank sec-
ond (incidence rate 13.8/100) among all industries and
hospitals rank sixth (8.4/100) (4). The high prevalence
of musculoskeletal disorders among nurses is thought
to be due to the physical demands of the work, as well
as to work organizational factors, of which scheduling
is an important component (5–12). As nurses are already
at high risk for musculoskeletal problems, the increas-
ing use of extended work schedules is likely to lead to
increased exposure to demands and even higher rates
of injury.

Research on the impact of work scheduling on health
care workers has largely focused on shift work and, to
a less extent, on workshift duration (13–26). Gold et al
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found that nurses working rotating shifts had twice the
number of reported accidents or errors related to sleep-
iness than nurses who worked only a day or evening
shift (14). Danish nurses working rotating shifts were
found to have significantly more clinic visits related to
sprains and strains than nurses working other shifts (18).
Other studies have investigated health outcomes asso-
ciated with nursing shift work, although the focus has
largely been on gastrointestinal, mental, and cardiovas-
cular disorders (19–21, 27).

Working 12 or more hours has been shown to in-
crease exposure to physical demands and reduce recov-
ery time between workshifts, potentially resulting in
increased musculoskeletal disorders (22–23, 28). Eng-
kvist et al (24) found that Swedish nurses working over
35 hours a week were at increased risk of back injury
[odds ratio (OR) 2.4, 95% confidence interval (95% CI)
1.6–3.6]. Back and leg complaints were found to be as-
sociated positively with hours worked per week among
nursing home staff in The Netherlands (25).

The report of the Institute of Medicine (IOM) on
nurse staffing (26) cited the paucity of studies into the
impact of extended work schedules on the health and
safety of health care workers and called for research in
this area. Such study is particularly critical given the
increasing exposure of health care workers and others
to extended schedules. Furthermore, the combined ef-
fect of shifts and hours, along with other such factors,
such as weekend work, overtime, and work breaks, have
not been investigated.

We therefore undertook this exploratory study to
examine the relationship between a combination of de-
manding work-schedule characteristics and reported
neck, shoulder, and back musculoskeletal disorders
among nurses. The examination of the association be-
tween factors related to work schedules and muscu-
loskeletal disorders may lead to schedule modifications
that improve the health and safety of health care work-
ers.

Material and methods

Sample and data collection

Two states in the United States were chosen for the sam-
ple, Illinois and New York. In each state, 1000 nurses
were randomly selected from the list of actively licensed
nurses residing in that state, for a total sample popula-
tion of 2000. Among the 1428 (74%) who responded to
the survey, the 1163 who were currently working in
nursing served as the sample for this analysis. Data were
collected via an anonymous survey mailed to the par-
ticipants’ homes from October 1999 through February
2000. The instrument was an 8-page questionnaire

which had been designed for optical scanning and con-
tained sections on neck, shoulder and back problems,
workplace, position, physical demands, psychological
demands, and work-schedule characteristics. Participant
contact was attempted through up to six first-class mail-
ings, three including the questionnaire and three being
a reminder postcard. The final contact used certified
mailing to deliver the questionnaire.

Table 1 provides a description of the sample, includ-
ing the proportion of nurses who reported selected work-
schedule demands. Demographically, the sample was
typical of nurses in the United States (29). This group
of nurses worked an average of 8.9 hours a day, and
65% of them reported taking no more than one break
(including meal breaks) during their workday.

Variable definitions

Musculoskeletal problems were ascertained by inquir-
ing about symptoms in the neck, shoulders and back,
including pain, numbness, tingling, aching, stiffness, and
burning in the past year, as adapted from the Nordic
Questionnaire of Musculoskeletal Symptoms (30). A re-
ported case of a musculoskeletal disorder was defined
as a relevant symptom with a duration of at least 1 week,
or occurring at least monthly in the past year; with a
pain intensity of at least 3 (moderate) on a 5-point pain
scale (31). In addition to meeting these criteria, the re-
spondent had to have worked in his or her current nurs-
ing job for at least one year and could not have sustained
a nonwork-related injury or accident up to 3 months

Table1. Description of the sample,a,b including selected work-
schedule characteristics, for working nurses with ≥1 years in their
current job, 1999–2000 (N=1163).

Attribute N %

Demographics

Gender (female) 1091 95.4
Race (white) 950 83.0
Ethnicity (Hispanic or Latino) 32 2.8
Marital status (married) 769 71.0
Educational attainment (bachelor or higher degree) 579 50.3

Work characteristics and scheduling

Current primary nursing position (staff nurse) 761 67.4
Type of primary workplace (hospital) 660 57.5
Full-time 810 69.6
One job 980 84.3
Working ≥5 days/week 1084 94 0
Weekends/month (≥2) 572 50.0
Day shift 883 75.9
Breaks of ≥10 minutes (0–1 breaks) 744 65.0
Breaks away from unit (never/rare) 744 64.8

a Mean age: 45.0 (SD 10.2) years.
b Mean time worked/day 8.9 (SD 2.0) hours; mean time worked/week:

37.9 (SD 12.4) hours.
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prior to the onset of the musculoskeletal symptoms. Nurs-
es reporting no neck, shoulder or back problems were
coded as asymptomatic.

The work-schedule characteristics were measured
through the use of nine variables addressing days
worked, length of day, and work breaks. The results
were then summed to form an index of demanding work-
schedule characteristics. The categories for each varia-
ble defined as demanding included full-time work (ver-
sus part-time), more than one job, more than 8 hours of
work per day, more than 40 hours of work per week, 6
or 7 days of work a week, work on two or more week-
ends a month, workshifts other than days, no more than
one break lasting 10 minutes or more per shift, and never
or rarely breaks out of the unit. One point was given for
each of the nine demanding schedule items, and an ex-
tra point each was given for extreme hours per day (≥12
hours) and per week (≥50 hours), resulting in a possible
score of 0–11 points.

Potential explanatory variables

In addition to scheduling characteristics, demographic
and work variables that may explain an association
between schedule and musculoskeletal disorders, if
present, were determined. They included age (continu-
ous), ethnicity, children under 4 years of age, and care
for older children or other dependents. Workplace and
position were dichotomized as hospital versus other and
staff nurse versus other, respectively.

Psychological demands were measured using eight
items from the Job Control Questionnaire (32). Each
item (eg, work hard, work fast) was measured on a 4-
point scale to indicate the frequency of exposure. Re-
sponses were dichotomized and summed, generating to-
tal scores ranging from 0 to 8 for a continuous psycho-
logical demand scale (alpha 0.78).

Exposure to physical demands, such as awkward
postures, heavy lifting, and pushing and pulling heavy
loads, was measured by 12 items (31–35). As with the
psychological demand scale, each item was measured
on a 4-point scale, with the responses dichotomized and
summed, to generate total scores ranging from 0 to 12
for a continuous physical demand scale (alpha 0.89).

Data analysis

The descriptive analysis of the data included the preva-
lence of work-schedule characteristics and cross-tabu-
lations of each by musculoskeletal disorders of the neck,
a shoulder, and the back. The mean level of work-sched-
ule demands was estimated for the cases of musculoskel-
etal disorders and for the nurses who were completely
asymptomatic, along with estimates of the odds of

having a musculoskeletal disorder (neck, shoulder, and
back) in relation to each individual work-schedule char-
acteristic.

Logistic regression models were generated using the
continuous work-schedule index for each body site to
detect the additive influence of each additional charac-
teristic on the likelihood of having a musculoskeletal
disorder. The odds ratios for each outcome were adjust-
ed for all potential explanatory or confounding factors
in blocks in the following order: demographics, work-
place and position, psychological demands, and finally
physical demands. These analyses were conducted for
the total group of nurses, and also for subgroups of staff
nurses only and hospital nurses only.

A principal component analysis was performed on
the work-schedule items to identify underlying patterns
for the scheduling components. We used a forced four-
factor solution based on our theoretical formulation of
how these items would cluster and subjected the output
to Varimax rotation. The factors were designated as, “off
shifts”, “days worked”, “hours worked”, and “ work
breaks”. For each of the four factors, we constructed a
hierarchy such that the reference condition included the
lowest risk category from each variable. Then plausible
categories of risk were created by combining levels of
each variable, the highest risk category of each variable
together forming the high-risk category of the construct-
ed hierarchy. Although full-time work loaded on the
“hours worked” factor, we excluded it from the con-
structed hierarchy because it added no conceptual ben-
efit. The relationship of each factor to musculoskeletal
disorders was then estimated for each body site, and
crude and age-adjusted odds ratios were generated.

Results

The prevalence of reported cases of musculoskeletal dis-
orders in the neck, a shoulder, or the back in this study
was 20%, 17% and 29%, respectively. When analyzed
individually, four of the nine work-schedule character-
istics were significantly related to reported musculoskel-
etal disorders in one or more body sites (table 2). Other
than dayshift work was significantly associated with
shoulder and back disorders. Full-time work (versus
part-time), ≥12 hours of work per day, >40 hours of
work per week, and work on ≥2 weekends per month
were each associated with musculoskeletal disorders in
the back. When the nine items were summed, the mean
score for the asymptomatic nurses was 3.82 demanding
work-schedule characteristics, compared with a mean of
4.17 (95% CI 3.88–4.45), 4.16 (95% CI 3.85–4.47), and
4.35 (95% CI 4.12–4.59) for the nurses with neck, shoul-
der, or and back disorders, respectively.
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Work schedule, as measured by the continuous in-
dex, was significantly associated with musculoskeletal
disorders in the neck (OR 1.10, 95% CI 1.00–1.21), a
shoulder (OR 1.12, 95% CI 1.01–1.23), and the back
(OR=1.16, 95% CI 1.06–1.27). This finding indicates
that, with each additional demanding work-schedule
component, the likelihood of a musculoskeletal disor-
der increased by 10–16%, depending on the body site.
Once the models were adjusted for psychological and
physical demands, the odds ratios remained elevated but
were no longer significant, except for musculoskeletal
disorders in a shoulder (table 3). This finding suggests
that the relationship between work schedule and musc-
uloskeletal disorders was in part due to the increased
exposure to psychological (full model adjusted OR
1.00–1.06) and physical (full model adjusted OR 1.18–
1.23) demands. Despite this result, after control for all
the covariates, on the average, a nurse with a mus-
culoskeletal disorder of the back in this study could at-
tribute a 44% increase to the odds ratios of a muscu-
loskeletal disorder  (ie, 10% increase in risk of back in-

jury × 4.35 demanding schedule characteristics) to their
work schedule, independently of psychological and
physical work demands.

The principal component analysis of the nine-item
work-schedule index, in which eigenvalues >1 were re-
tained, with varimax rotation with a four-factor solution,
exhibited results as shown in table 4. When the four fac-
tors, “off shifts”, “days worked”, “hours worked”, and
“work breaks” were entered into separate logistic regres-
sion models, only “off shifts” and “hours worked” were
associated with musculoskeletal disorders. Working “off
shifts” (≥2 weekends/month and other than dayshift
work) elevated the odds ratios for musculoskeletal dis-
orders of the neck (OR 1.43, 95% CI 0.94–2.18), a
shoulder (OR 1.52, 95% CI 0.98–2.38), and the back
(OR 2.08, 95% CI 1.35–2.96) (table 5). In this sample,
shift work was associated with an increased risk of mus-
culoskeletal disorders (at three body sites) only when
combined with weekend work. Figure 1 graphically shows
this effect modification for musculoskeletal disorders of
the back. Working “long hours” (≥12 hours/day and ≥40

Table 2. Age-adjusted odds ratios (OR) for reported cases of musculoskeletal disorders by work-schedule characteristic, for working
nurses a with ≥1 years in their current job, 1999–2000. (95% CI = 95% confidence interval)

Work-schedule variables                   Musculoskeletal disorder

Neck a (N=229) Shoulder a  (N=192) Back a (N=298)

OR 95% CI OR 95% CI OR 95% CI

Status
Part-time 1.00       ·· 1.00       ·· 1.00       ··
Full-time 1.48 0.99–2.21 1.28 0.84–1.95 1.92 1.30–2.84

Number of jobs
One 1.00       ·· 1.00       ·· 1.00       ··
Two 1.37 0.86–2.17 1.29 0.78–2.13 1.22 0.79–1.89

Hours/day
≤8 1.00       ·· 1.00       ·· 1.00       ··
 9–11 1.35 0.87–2.09 1.14 0.70–1.84 1.03 0.67–1.59
≥12 1.22 0.76–1.97 1.42 0.86–2.34 1.61 1.05–2.48

Hours/week
≤ 40 1.00       ·· 1.00       ·· 1.00       ··
 41–49 1.47 0.91–2.38 1.28 0.76–2.16 1.50 0.96–2.36
≥50 1.11 0.69–1.80 1.10 0.66–1.83 1.06 0.68–1.67

Days/week
1–5 1.00       ·· 1.00       ·· 1.00       ··
6–7 1.19 0.61–2.33 1.00 0.47–2.10 0.88 0.45–1.72

Weekends/month
0–1 1.00       ·· 1.00       ·· 1.00       ··
2–4 1.34 0.95–1.90 1.21 0.84–1.75 1.78 1.28–2.47

Shift
Days only 1.00       ·· 1.00       ·· 1.00       ··
Other than days 1.24 0.87–1.78 1.48 1.02–2.15 1.49 1.07–2.08

Breaks/day
≥2 1.00       ·· 1.00       ·· 1.00       ··
0–1 1.10 0.76–1.57 1.24 0.84–1.83 0.97 0.69–1.35

Breaks
Off unit 1.00       ·· 1.00       ·· 1.00       ··
On unit 1.01 0.71–1.45 1.32 0.89–1.95 1.20 0.85–1.67

a Reference = respondents who were completely asymptomatic in all body parts (N = 320).
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Table 3. Odd ratios (OR) of reported cases of musculoskeletal disorders by work-schedule index characteristics for working nurses a

with ≥1 years in their current job, 1999–2000. (95% CI = 95% confidence interval)

Work-schedule index Musculoskeletal disorder

Neck a (N=197) Shoulder a (N=170) Back a (N=270)

 OR 95% CI OR 95% CI OR 95% CI

Unadjusted model 1.10 1.00–1.21 1.12 1.01–1.23 1.16 1.06–1.27
Model adjusted for demographics 1.16 1.05 –1.29 1.19 1.06–1.33 1.20 1.09–1.33
Model adjusted for all of the above plus workplace and position 1.17 1.05–1.30 1.19 1.06–1.34 1.18 1.07–1.31
Model adjusted for all of the above plus psychological demands 1.10 0.98–1.24 1.15 1.02–1.30 1.12 1.01–1.25
Model adjusted for all of the above plus physical demands 1.07 0.95–1.20 1.14 1.01–1.29 1.10 0.98–1.22 a

a  Reference = respondents who were completely asymptomatic in all body sites (N=320).

Table 4. Factor analysis for the work-schedule index variables a

— eigenvalues for working nurses with ≥1 years in their current
job, 1999–2000 (N=1163).

Factor Off Days Hours Work
shifts worked worked breaks

Shift 0.79 0.16 –0.11 ··
Weekends 0.78 0.14 ·· ··
Days/week ·· 0.79 ·· ··
Number of jobs 0.16 0.71 ·· ··
Full- versus part-time –0.18 0.10 0.77 ··
Hours/week ·· 0.52 0.63 ··
Hours/day 0.50 –0.20 0.61 ··
Number of 10-minute breaks –0.11 ·· –0.12 0.82
Number of breaks off unit 0.22 –0.15 0.11 0.72

a Rotated component matrix, constrained to four factors using a
principal component analysis as the extraction method and Varimax
rotation.

Table 5. Age-adjusted odds ratios (OR) of reported cases of musculoskeletal disorders by work-schedule characteristics for working
nurses with ≥1 years in their current job, 1999–2000.

Musculoskeletal disorder

Neck Shoulder Back

OR 95% CI OR 95% CI OR 95% CI

Hours per day by hours per week
<9 hours/day,  <40/week 1.00        ·· 1.00        ·· 1.00        ··
9–11.5 hours/day,  ≤40/week 1.32 0.82–2.11 1.47 0.89–2.42 1.10 0.69–1.74
≥12 hours/day,   <40/week 1.08 0.70–1.67 1.04 0.65–1.66 1.25 0.84–1.85
≥12 hours/day,   ≥40 /week 2.30 1.03–5.11 2.48 1.07–5.77 2.67 1.26–5.66

Shift worked by weekends per month
Day shift, with 0–1 wk weekends 1.00        ·· 1.00        ·· 1.00        ··
Day shift, with ≥2 weekends 1.19 0.74–1.91 0.94 0.55–1.60 1.61 1.04–2.50
Other shift, with 0–1 weekends 1.02 0.53–1.95 1.34 0.70–2.56 1.19 0.64–2.19
Other shift, with ≥2 weekends 1.43 0.94–2.18 1.52 0.98–2.38 2.08 1.35–2.96

Figure 1. Age-adjusted odds ratios (aOR) for shift by number of
weekends worked per month in reported back cases among 1163
registered nurses working ≥1 years in their current job, 1999–2000.

hours/week) elevated the odds ratios for musculoskeletal
disorders of the neck (OR 2.30, 95% CI 1.03–5.11), a
shoulder (OR 2.48, 95% CI 1.07–5.77), and the back (OR

2.67, 95% CI 1.26–5.66) (table 5). Neither working ≥12
hours per day or ≥40 hours per week in and of itself in-
creased the risk of reported musculoskeletal disorders.

Work-schedule
characteristic

Number of  weekends worked per month
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Discussion

This study is one of the first to explore the relationship
between a combination of work-schedule characteristics
and reported musculoskeletal disorders among nurses.
Nurses meeting the case definition for musculoskeletal
disorders of the neck, shoulder, or back reported signif-
icantly higher mean scores for all the demanding work-
schedule characteristics combined when compared with
asymptomatic nurses. The most problematic of the
schedule combinations was working long hours and
working off shifts. Working ≥12 hours per day in com-
bination with ≥ 40 hours per week was associated with
a statistically significant increase in the odds ratios of
reported musculoskeletal disorders in all three body sites
(OR ranging from 2.30 to 2.67). For nurses working a
combination of “off shifts”, defined as “other than day
shift”, and 2 to 4 weekends per month, the odds ratio
for a reported musculoskeletal disorder ranged from 1.43
to 2.08.

The work-schedule characteristic index was signifi-
cantly associated with musculoskeletal disorders al-
though this finding was somewhat diminished when ex-
posures to psychological and physical job demands were
taken into account. This result suggests that demanding
work schedules may contribute to musculoskeletal dis-
orders both directly and indirectly (through exposure to
physical demands or psychological demands or both
physical and psychological demands). In a recent review
of models of work stress and upper-extremity disorders,
four pathways for the influence of work organization on
these disorders were described. The models suggested
that work organization can influence musculoskeletal
disorders by directly affecting ergonomic exposures and
biomechanical loads, contributing to stress responses
(physiological, psychological, and behavioral) that have
an impact on the relationship between ergonomic expo-
sures and musculoskeletal disorders, exerting a direct
effect on symptom expression, and intersecting with in-
dividual factors that are codeterminants of stress re-
sponses and their effect on musculoskeletal disorders
(36).

The association of working other shifts and week-
ends with reported musculoskeletal disorders at all sites
suggests that the combination of these two schedule
characteristics is of concern. Weekend work by itself
was associated with reported musculoskeletal disorders
of the back, whereas “other then day shift” by itself was
not associated with any musculoskeletal disorder. This
finding is noteworthy given the current research empha-
sis on shifts that do not consider the impact of weekend
work. Lower staffing ratios are often maintained on
weekends, as well as on off shifts, even though job de-
mands may remain unchanged when compared with the
times when more help is available. Staffing levels have

been shown to be risk factors for musculoskeletal dis-
orders of the back, and this finding suggests that such a
work schedule may need modification (26). Our find-
ings that reported musculoskeletal disorders were not
associated with longer days (>8hours) among those
working ≤40 hours per week is important. Much of the
research examining the impact of long workdays to date
has focused on shift length alone, rather than on the
combined impact of long shifts with >40-hour work-
weeks.

Some studies have examined the health conse-
quences of 8-hour and 12-hour workshifts on fatigue,
sleep, performance (28, 37, 38), low alertness-related
outcomes (39, 40), and injury risk (41–43) among in-
dustrial workers. The methods used have varied, with
equivocal findings (44, 45). Studies of nurses working
8-hour and 12-hour shifts have focused on work per-
formance and quality of care (46–48) and have found
both benefits for and limitations to the 12-hour work-
shift.

A major limitation of our study is its cross-sectional
design, which prevented us from interpreting the tem-
poral relationship among the variables. By definition,
this cross-sectional study was limited to the current
workforce so that nurses who had left nursing due to
musculoskeletal disorders or other health conditions
were not included. The absence of these nurses from the
study population could have led to an underestimate of
the prevalence of reported musculoskeletal disorders and
the association of schedules with reported musculoskel-
etal disorders. Longitudinal studies, needed to estimate
further the prevalence of musculoskeletal disorders and
clarify the relation of reported past-year schedules to the
onset of reported musculoskeletal disorders, are now in
progress.

A second limitation of our study was its exclusive
use of self-reported data. We attempted to reduce recall
bias by limiting the recall period for reported muscu-
loskeletal disorders to the past year and by using a
threshold definition for a reported case. There is evi-
dence that nurses, as a population, provide valid and re-
producible data on risk factors and health outcomes
when surveyed (50–52). Nonetheless, as there was no
validation of a reported musculoskeletal disorder from
observation or examination, the findings need to be in-
terpreted with caution.

This survey of over 1000 nurses indicates that nurs-
es work long hours, take few to no breaks during the
course of the workday, and experience reported muscu-
loskeletal disorders of the neck, shoulders, and back. A
combination of demanding work-schedule characteris-
tics increased the odds ratios of reported musculoskele-
tal disorders of the neck, shoulders, and back in this pop-
ulation. Working weekend off shifts and working long
hours per day and per week emerged as concerns in
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relation to musculoskeletal disorders. These findings are
particularly critical given the current and projected
shortage of registered nurses and the increasing demands
for them to work more and longer hours to cover staff-
ing gaps. Research addressing long hours of work should
focus on the combined impact of various work-sched-
ule characteristics, to estimate more adequately the
health consequences of extended work schedules. Inter-
vention studies designed to evaluate the impact of work-
load and hours of work on nurses’ injuries and illnesses
are needed. The prevention of musculoskeletal disorders
among nurses through more healthful scheduling will
require organizational  approaches. An increase in staff
during off-shifts and weekends and a limit on hours
worked per week for longer shifts may be indicated, as
these scheduling characteristics were associated with the
greatest odds ratios of reported musculoskeletal disor-
ders in the neck, a shoulder, and the back.
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