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Physically Demanding Work and Inadequate
Sleep, Pain Medication Use, and Absenteeism
in Registered Nurses

Alison M. Trinkoff, RN, ScD
Carla L. Storr, ScD
Jane A. Lipscomb, RN, PhD

Pain and fatigue are early indicators of musculoskeletal strain. This
study examined associations among eight physical demands and
inadequate sleep, pain medication use, and absenteeism in 3727
working registered nurses (RNs). Among the demands, awkward
head/arm postures were associated with each outcome (inadequate sleep:
odds ratio [OR], 1.96; 95% confidence interval [CI], 1.41 to 2.72;
pain medication: OR, 1.65; CI, 1.12 to 2.24; absenteeism: OR, 1.60;
CI, 1.26 to 2.04). A dose-response relationship was present; as the
number of demands increased, the likelihood of each outcome increased.
Odds ratios for eight demands versus no demands were as follows:
inadequate sleep (OR, 5.88; CI, 2.30 to 15.50), pain medication (OR,
3.30; CI, 1.34 to 8.11), and absenteeism (OR, 2.13; CI, 1.15 to 3.94).
Adjustment using multiple logistic regression for lifestyle, demographics,
and work schedule did little to alter the findings. Interventions to
promote nurses’ health should limit the physical demands of the work. (J
Occup Environ Med. 2001;43:355–363)

E mployees of nursing and personal
care facilities have a musculoskeletal
injury and illness rate of 4.62 per 100
workers per year, the highest among
all three-digit Standardized Indus-
trial Classification codes.1 Nurses lift
patients and heavy objects and reach
for objects while using awkward
postures. These activities are often
combined with pushing or pulling
heavy loads. As the health outcomes
of physically demanding work be-
come known, research on the poten-
tial consequences of excessive phys-
ical expectations merits serious
attention.

Exposure to jobs that include
physical factors such as intense, re-
peated, or sustained exertion; main-
taining extreme and static body pos-
tures; and insufficient recovery time
have been associated with increased
risks of musculoskeletal disorders.2

Lifting, bending, and twisting tasks
required in transferring patients were
found to be the primary work prac-
tices that place health care workers at
risk of back injury.3 Physical de-
mands associated with neck and
shoulder pain include body place-
ment in awkward postures that must
be sustained for long periods of
time.4 Health care examples of such
work practices include holding or
maintaining tension on instruments
during surgical procedures and oper-
ating overhead equipment.5 In addi-
tion, studies cite the use and manip-
ulation of dangerous equipment,
such as lasers, monitors, ventilators,
and other heavy items as risk factors
for pain and fatigue.6–7
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Early indicators of musculoskele-
tal strain are likely to affect one’s
general health and well-being. Al-
though physical demands might not
always be sufficient to cause injury
or problems severe enough to result
in musculoskeletal disorder, they may
be associated with pain, fatigue, and
loss of productivity due to absentee-
ism.8,9 The impact of physical de-
mands that exceed body tolerance lev-
els can be additive, so that over time
and in combination, multiple physical
demands can pose an increased risk to
a worker’s health.2,10,11

Nursing is often thought of as
psychologically demanding work,
yet the physical demands of nursing
practice tend to be overlooked. This
investigation aims to fill a gap in
knowledge of the range, distribution,
and potential consequences of phys-
ical demands among one of the larg-
est group of health care providers,
registered nurses (RNs), in the
United States. This study begins by
describing a range of physical de-
mands reported by nurses working in
a variety of specialties, jobs, and
settings. It then examines the rela-
tionship of physical demands (indi-
vidually and in combination) to pain
medication use, inadequate sleep,
and absenteeism.

Methods

Sample and Data Collection
Analyses were conducted using

cross-sectional data collected from
the Nurses Worklife and Health
Study, Part I, collected in fall 1994
and winter 1995. Balanced stratified
sampling was used to maximize the
chance of selecting a sample repre-
sentative of the US RN population.
The sampling strategy combined
probability sampling with model-
based sampling and has been de-
scribed in detail.12 In brief, a simple
random sample of 600 nurses was
selected from each of 10 US states,
for a total of 6000.

Data were collected with an anon-
ymous mailed survey. Those in the
sample received up to six contacts,

including three copies of the ques-
tionnaire. Seventy-eight percent of
the 5706 nurses eligible to partici-
pate (ie, living, with valid addresses)
responded with completed question-
naires (n 5 4438), forming the study
database. An additional 5% declined
to participate. Only those currently
employed in nursing (n 5 3727)
were included in this analysis.

The overall sample characteristics
closely resembled US RN samples,13

though currently working nurses
tended to be younger on average
when compared with all RNs. The
sample used in this analysis was 95%
female with a mean age of 42.7 (SD,
10.1) years. Forty-seven percent
were college graduates, 73% were
married, 15% had children younger
than 4 years old, and 93% were
Caucasian.

Variables Measured
Three variables were examined in

relation to physical demands because
of their association with musculo-
skeletal problems and their mention
as early indicators in the develop-
ment and management of such prob-
lems.8,14 Inadequate sleep was di-
chotomous and was defined as
positive if respondents indicated that
they daily or always did not get as
much sleep as they thought they
should. Respondents were consid-
ered positive for pain medication use
when they indicated they had used
over-the-counter pain medications
(eg, Tylenol or Advil) anytime dur-
ing the previous month. Absenteeism
was measured as positive if the re-
spondent reported missing any work-
days in the previous month because
of illness.

Eight physical demands were as-
sessed: awkward positioning of the
head or arms, awkward positioning
of the body (other than head or
arms), high degree of physical effort,
moving or lifting very heavy loads, a
lot of repetitive work, high activity
level, use of dangerous equipment,
and working very fast. A modified
Job Content Questionnaire served as
the basis to assess job demands.15

The single physical demand item (re-
quires lots of physical effort) was
expanded to include four additional
items: often working for long periods
with head/arms in physically awk-
ward positions, often working for
long periods with the body in physi-
cally awkward positions, rapid and
continuous physical activity, and of-
ten moving or lifting very heavy
loads.

When the modified Job Content
Questionnaire was examined using
principal components analysis with
varimax rotation, the underlying di-
mensions extracted continued to in-
corporate the hypothesized proper-
ties of Karasek’s theoretical model
(control, psychological demands,
and physical demands) when the fac-
tor extraction was restricted to three
factors. All of the physical demand
items loaded on the same factor, with
lambdas ranging from 0.76 to 0.78.
When the factor analysis was ex-
tended (eigenvalues$1), two addi-
tional items from the psychological
demand dimension (requires work-
ing very fast and involves a lot of
repetitive work: lambdas5 0.61 and
0.44) loaded on the expanded “phys-
ical demand” factor. Therefore, these
items were also included in the anal-
ysis as physical demands. An eighth
item, use of dangerous equipment,
was added on the basis of literature
supporting its inclusion as a physical
demand in critical care and other
nursing positions.6,16

Response options for the physical
demand items ranged from 1 (strong-
ly disagree) to 4 (strongly agree) and
were recoded such that an exposure
was defined as a response of either
“strongly agree” or “agree” to these
items. For the eight items, a good
internal consistency was achieved
(alpha5 0.86).

To describe the physical demands
of jobs across the nursing profession,
the proportion of nurses reporting the
eight demands were compared
among nursing specialties (eg, criti-
cal care), types of position (eg, staff/
general duty, nurse manager), and
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location of practice (eg, hospital,
nursing home).

Because the impact of physical
demands on nurses may be explained
or moderated by personal behavior
(fitness and smoking) and psycho-
logical well-being, we included mea-
sures of these factors in the logistic
regression analysis as control vari-
ables. Fitness was defined as positive
if respondents reported exercising
vigorously on most days or always/
daily (21.3% of nurses).

Cigarette smoking has been shown
to affect physical endurance by de-
creasing lung volume and capacity
and by interfering with oxygen ex-
change. Cigarette use was defined as
positive if respondents reported
smoking 10 or more cigarettes/day
during the previous year (reported by
14.7% of respondents). The Center
for Epidemiologic Studies-Depres-
sion scale (CES-D) was used as a
measure of psychological well-
being, because depressive symptoms
can lead to exhaustion and result in
diminished energy levels.17 The
CES-D has been shown to be a reli-
able measure of depressive symp-
toms, with alpha5 0.85 to 0.9018

(alpha 5 0.91, for this study). The
cutoff score of 16 (18% of respon-
dents) was used to indicate the pres-
ence of symptoms suggestive of
depression.18

Because work schedules that devi-
ate from the traditional sleep-activity
cycle can have medical, physiological,
and psychosocial consequences,19

work-schedule characteristics (over-
time, shift length, shift, and weekends)
also were included as control vari-
ables, dichotomized as follows: nurses
were categorized as working overtime
if they did so four or more times per
month (38.4% of respondents). Shift
length was categorized as positive if it
averaged.8 hours per day (36.3% of
respondents), shift was positive if re-
spondent worked any other shift than
the day shift (38.9%), and weekends if
the respondent worked an average of 1
or more weekends per month (61.7%).

Demographic characteristics also
may be related to physical demands

and the outcomes of interest in this
study. Those included in this analysis
were age, gender, ethnicity, marital
status, and whether respondents had
children under age 4. Women are at
higher risk of experiencing symp-
toms related to musculoskeletal dis-
orders, but it is not clear if this is a
biological difference or if gender is a
surrogate for job title or non-
occupational expectations that lead
to diminished recovery times.20 As
nurses age, they may be more vul-
nerable to health consequences from
physically demanding jobs because
of increased exposure time.21 There
also may be ethnic differences in the
level of physical demands as a result
of differing economic and work
opportunities.

Data Analysis
Descriptive analyses were first

conducted using the Statistical Pack-
age for the Social Sciences (SPSS) to
identify the proportion of nurses in
different specialties, type of nursing
position, and locations of practice
reporting each of the eight physical
demands. Comparisons were made
within specialty by combining emer-
gency, adult critical care, and oper-
ating room/post-anesthesia care unit
(OR/PACU) nurses into a group, and
chi-squared tests of significance
were conducted on the level of phys-
ical demands between this group ver-
sus all other specialties. Similar com-
parisons were done for type of
position (staff/general duty/private
duty vs other positions) and for loca-
tion of practice (hospital vs other
locations).

Next, estimates of the odds of each
outcome (inadequate sleep, pain
medication use, and absenteeism) in
relation to the eight individual phys-
ical demand items were generated in
SPSS using logistic regression. To
ensure adequate stability of the
model estimates, it was necessary to
limit the covariates adjusted for in
the individual physical demand mod-
els. Therefore these were adjusted
for age, gender, and frequency of
exercise, whereas the summed phys-

ical demand models described below
included the full set of covariates.

Finally, because combinations of
physical demands have been shown
to increase the likelihood of adverse
consequences, hierarchical logistic
regression models were generated
summing the physical demands for
each respondent. These models were
used to estimate the relation of the
number of physical demands (range,
1 to 8) to the likelihood of inade-
quate sleep, pain medication use, and
absenteeism. Because we entered co-
variates hierarchically (personal life-
style covariates, demographics, work
schedule) we were able to assess the
potential explanatory role of each set
of covariates on the relation of phys-
ical demands to inadequate sleep,
pain medication use, and absentee-
ism by examining changes in the odd
ratios across the hierarchical models
as each additional group of covari-
ates was added. Nurses who indi-
cated that their jobs did not expose
them to any of the eight physical
demand items were defined as the
reference group (n 5 215).

For the hierarchical models sum-
ming the number of physical de-
mands, model 1 contained the crude
odds ratios ORs) for number of phys-
ical demands on the job in relation to
each outcome (sleep, pain medica-
tion use, and absenteeism, respec-
tively). Model 2 included adjustment
for personal lifestyle behaviors
(smoking, frequency of exercise, and
depressive symptoms), with the ref-
erence categories being non-smok-
ing, frequency of exercise (most days
or always/daily), and CES-D scores
,16, respectively. Model 3 included
all covariates from model 2,plus
demographics: age (continuous), eth-
nicity, marital status, gender, and
having children under age 4. Refer-
ence categories for the demographic
variables were Caucasian ethnicity,
married, female, and no children un-
der age 4. Model 4 included all
covariates from model 3plusadjust-
ment for work-schedule characteris-
tics: overtime, shift length, shift, and
weekends, with the reference catego-
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ries for these items defined as,4
times/month,%8-hour shift length,
day shift, and no weekends.

Results

Distribution and Range of
Physical Demands
Among Nurses

Nurses working in the OR/PACU
comprised the highest proportion of
respondents indicating that they of-
ten worked with their head or body
in awkward postures (23% for both
head and body) (Table 1). Emer-
gency and critical care nurses also
reported working in awkward body
postures in high proportions (19% to
20%). In addition, critical care,
emergency, and medical/surgical
nurses were most likely to say that
their job often required heavy lifting
and physical effort. Use of dangerous
equipment was reported by half of all
OR/PACU nurses, compared with
23% of all nurses combined. About
two-thirds of all nurses reported hav-
ing a lot of repetition in their jobs,
with almost no variability by spe-
cialty. To compare the nurses by
specialty, nurses in emergency, adult
critical care, and OR/PACU were
combined and compared with all

other nurses. Other than for repeti-
tion, all physical demands were sig-
nificantly higher for the emergency/
adult critical care/OR/PACU group
versus all other nurses (x2, 1 df: P ,
0.0001).

For nursing positions, staff and
private duty nurses reported some
similar demands, including the larg-
est proportions reporting heavy lift-
ing and repetitious work, though
there were two distinctions between
these two groups (Table 2a). The
proportion of private duty nurses re-
porting awkward postures was three
times that for staff nurses (35% to
45% vs 15% to 16%). In contrast,
twice the proportion of staff nurses
said their job required a high work
pace, with 53% reporting rapid and
continuous physical activity versus
25% for private duty nurses, and
78% of hospital nurses reporting
working fast versus 25% of private
duty nurses. Because there were only
20 private duty nurses, these results
must be interpreted with caution. In
addition to staff and private duty
nurses, clinical specialists were more
likely to indicate that they were often
required to work in awkward pos-
tures. When examining general staff
and private duty nurses combined

versus all other nursing positions, the
general/staff/private duty group re-
ported proportions double that for all
others for each of the eight physical
demands (x2, 1 df: P , 0.0001 for all
demands).

For location of practice, a signifi-
cantly higher proportion of hospital
nurses versus non-hospital nurses re-
ported all physical demands (x2, 1
df: P , 0.0001) except repetition, for
which there was no difference. Hos-
pital versus non-hospital nurses
agreed that they had very active jobs
(51% vs 25%) and jobs that often
required awkward body postures
(16% vs 8%), using dangerous
equipment (29% vs 13%), and heavy
lifting (51% vs 16%) (data not
shown). Heavy lifting was also prev-
alent in long-term care settings
(31.5%). Only nurses based in
schools of nursing reported a lower
rate of repetition in tasks (39%) (Ta-
ble 2b).

Potential Consequences of
Physical Demands

Inadequate sleep.Of the nurses
surveyed, 7% indicated that they
daily or always got less sleep than
they thought they should. Nurses
who reported inadequate sleep were

TABLE 1
Physical Demands by Specialty Reported by Currently Working Registered Nurses, 1994 to 1995*

n

Head
Awkward

(%)

Body
Awkward

(%)

Physical
Effort
(%)

Heavy
Lifting

(%)

Repetitive
Work
(%)

Rapid
Activity

(%)

Dangerous
Equipment

(%)

Working
Fast
(%)

Adult critical care 416 17.8 19.4 78.1 68.6 69.5 58.8 32.1 84.0
Pediatric critical care 107 15.9 18.7 42.1 25.2 69.2 33.6 27.6 75.5
Emergency 175 19.4 20.0 81.0 57.1 65.1 74.3 41.4 95.4
OR/PACU* 354 22.6 22.9 63.3 53.4 76.3 53.0 50.3 94.8
Medical/surgical 598 9.7 11.0 71.8 56.8 73.4 52.9 23.6 80.4
Home/community/public health 441 8.4 8.8 24.9 12.5 61.6 14.8 11.2 49.4
Gerontology 282 7.1 6.7 52.8 32.5 78.1 20.0 11.9 63.1
Oncology 97 11.3 14.6 62.9 45.4 66.0 51.5 28.1 80.8
Psychiatry 180 6.1 5.6 29.4 15.6 53.3 20.6 7.1 56.7
Rehab 76 11.8 13.0 55.8 41.6 68.8 43.4 14.9 68.3
Administration 197 9.6 5.1 23.5 10.2 55.8 10.2 12.0 70.3
General pediatrics 123 12.2 14.6 43.4 25.2 65.9 40.2 13.1 76.1
General practice/school/occupational 180 5.9 5.9 26.1 7.2 70.2 30.2 12.6 60.1
Women’s health 219 14.2 17.7 51.6 24.5 61.4 42.5 34.5 76.2
Other/non–clinical 187 10.7 10.7 49.7 30.6 65.8 36.8 24.0 69.4
Total 3,632 12.3 13.0 53.2 37.7 67.9 41.1 23.1 72.7

* OR/PACU, operating room/post-anesthesia care unit.
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significantly older (mean age, 43)
than those who did not (mean age,
40). When the eight physical de-
mands were examined separately,
each of the demands was signifi-
cantly associated with inadequate
sleep (Table 3). Nurses in jobs re-
quiring awkward postures of the
head/arms (OR, 1.91; confidence in-
terval [CI], 1.39 to 2.64), moving or
lifting very heavy loads (OR,1.91;
CI, 1.48 to 2.47), or rapid and con-
tinuous activity (OR,1.89; CI, 1.46 to
2.44) were twice as likely as other
nurses to report inadequate sleep.
After adjustment, the association of
physical demands to inadequate
sleep was unchanged.

As shown in Table 4, as the num-
ber of physical demands increased,
the likelihood of inadequate sleep
increased as well. Overall, nurses
with physically demanding jobs were
two to six times more likely to report
inadequate sleep compared with
those without such demands. This
association was still present after ad-
justment for all control variables,
though it was slightly diminished
after the work-schedule variables
were controlled. Thus, lifestyle fac-

tors, demographics, having children
under age 4, and work-schedule
characteristics did not explain the
association, though work schedule
did diminish the odds somewhat.

Pain medication use.Eighty-eight
percent of the nurses surveyed indi-
cated that they had used a pain med-
ication in the previous month. Sev-
eral sociodemographic differences
were evident. Non-white nurses were
significantly less likely to use pain
medications (OR, 0.68; CI, 0.49 to
0.99), as were male nurses (OR,
0.55; CI, 0.37 to 0.82), whereas mar-
ried nurses were more likely to use
medications. The mean age for users
was 2 years younger than for non-
users (data not shown).

Several of the eight physical de-
mand items were significantly re-
lated to pain medication use in the
previous month (Table 3). Nurses
having jobs that often required work-
ing in awkward postures were over
50% more likely to use pain medica-
tions, compared with those having
jobs that did not (head/arms awk-
ward: OR, 1.59; CI, 1.12 to 2.27;
body awkward: OR, 1.55; CI, 1.10 to
2.18). Nurses in jobs requiring lots of

physical effort were also significantly
more likely to use pain medications
(OR, 1.54; CI, 1.26 to 1.88). Analysis
of the summed physical demands in
relation to pain medication use showed
that nurses were more likely to use
medications as the number of physical
factors they were exposed to increased.
ORs were largely unchanged in mag-
nitude after adjustment for the covari-
ates (Table 5).

Absenteeism.Almost one-fifth
(17%) of the sample reported using
at least 1 sick day because of illness
in the previous month. The only
demographic variable with differ-
ences in absenteeism was age, with
nurses who took more sick days in
the previous month being younger
(mean age, 41) than those who took
fewer days (mean age, 43).

Of the eight physical demands,
nurses in jobs with their head/arms in
awkward postures were significantly
more likely to be absent than those
without such demands OR, 1.60; CI,
1.26 to 2.04) (Table 3). Furthermore,
nurses in jobs that often required
awkward postures were twice as
likely to miss 4 or more days in the
previous month compared with

TABLE 2
Physical Demands by Nursing Position and Location of Practice Reported by Currently Working Registered Nurses, 1994 to
1995

n

Head
Awkward

(%)

Body
Awkward

(%)

Physical
Effort
(%)

Heavy
Lifting

(%)

Repetitive
Work
(%)

Rapid
Activity

(%)

Dangerous
Equipment

(%)

Working
Fast
(%)

a. Nursing position
Staff/general duty 2,125 14.7 16.1 66.6 49.8 72.9 52.8 27.1 78.2
Private duty 20 35.0 45.0 75.0 60.0 85.0 25.0 11.1 25.0
Head nurse/supervisor 475 8.6 8.6 51.4 33.5 66.6 37.6 22.1 70.3
Other nursing administration 203 6.4 3.9 24.6 13.3 49.8 12.4 11.2 65.7
Clinical specialist 162 12.3 13.6 31.7 19.8 63.0 27.2 25.9 69.6
Educator/researcher 199 5.0 5.5 25.3 13.6 49.5 14.6 12.4 56.1
Other 425 9.0 8.2 23.8 10.4 62.8 18.9 14.5 62.7
Total 3,609 12.3 13.0 53.4 37.7 67.9 41.1 23.1 72.7

b. Location of practice
Hospital, agency employee 129 13.8 19.2 58.5 49.2 69.8 44.2 33.9 76.0
Hospital 2,036 14.7 15.7 66.9 51.6 68.0 51.7 28.9 80.6
Long-term care/nursing home 294 7.1 6.5 53.4 31.5 78.6 38.6 12.8 63.6
HMO/office 251 9.2 8.8 29.5 8.8 70.1 34.7 13.4 74.5
Home health 279 7.9 9.3 22.2 11.8 62.7 13.0 10.8 48.0
School of nursing 77 3.9 3.9 27.3 5.2 39.0 10.4 10.5 45.5
Other school/government/community 245 6.9 6.9 24.8 10.6 68.1 15.0 7.6 53.1
Other 225 12.8 11.9 31.6 19.8 65.9 25.7 23.0 70.7
Total 3,536 12.2 13.0 53.2 37.8 67.9 41.0 23.0 72.7

JOEM • Volume 43, Number 4, April 2001 359



nurses in jobs without awkward pos-
tures (head/arms: OR, 2.02; CI, 1.16
to 3.55; body: OR, 2.41; CI, 1.22 to
4.06) (data not shown).

For the summed physical de-
mands, crude ORs showed increased
absenteeism with increased numbers

of physical demands. The adjusted
models partly attenuated the associ-
ation. The control variables that ap-
peared to reduce the original associ-
ation most were the model 2
covariates: smoking, depressive
symptoms, and frequency of exercise

(Table 6). Adjustment for demo-
graphics and work schedule did not
seem to alter the findings any further.

Discussion
This study examined a compre-

hensive array of physical demands,

TABLE 3
Frequency and Association of Individual Physical Demands With Inadequate Sleep, Pain Medication Use,
and Absenteeism*

Current Job
Situation

Inadequate Sleep Pain Medication Absenteeism

% Crd OR/CI Adj OR/CI % Crd OR/CI Adj OR/CI % Crd OR/CI Adj OR/CI

Head awkward
No 6.8 1.00 87.4 1.00 16.3 1.00
Yes 12.3 1.91/1.39–2.64 1.96/1.42–2.72 91.7 1.59/1.12–2.27 1.58/1.10–2.28 23.8 1.60/1.26–2.04 1.56/1.22–2.00

Body awkward
No 6.5 1.00 87.4 1.00 16.6 1.00
Yes 11.3 1.83/1.33–2.52 1.81/1.30–2.50 91.5 1.55/1.10–2.18 1.48/1.04–2.10 21.6 1.38/1.09–1.76 1.34/1.04–1.71

Physical effort
No 5.8 1.00 85.5 1.00 15.4 1.00
Yes 9.0 1.60/1.23–2.09 1.52/1.16–2.00 90.1 1.54/1.26–1.88 1.43/1.16–1.76 18.9 1.28/1.08–1.53 1.24/1.04–1.49

Heavy lifting
No 5.8 1.00 87.0 1.00 15.6 1.00
Yes 10.5 1.91/1.48–2.47 1.88/1.45–2.45 89.4 1.26/1.02–1.55 1.21/0.97–1.50 20.1 1.36/1.14–1.62 1.30/1.08–1.56

Repetitive work
No 5.4 1.00 87.2 1.00 15.3 1.00
Yes 8.6 1.63/1.21–2.20 1.61/1.19–2.19 88.3 1.10/0.89–1.36 1.08/0.87–1.34 18.2 1.23/1.01–1.48 1.22/1.00–1.48

Rapid activity
No 5.7 1.00 87.1 1.00 16.2 1.00
Yes 10.2 1.89/1.46–2.44 1.80/1.38–2.34 89.1 1.21/0.98–1.49 1.14/0.92–1.41 18.9 1.21/1.01–1.44 1.15/0.96–1.38

Dangerous
equipment

No 6.8 1.00 88.1 1.00 16.5 1.00
Yes 10.4 1.58/1.20–2.09 1.53/1.15–2.03 88.5 1.03/0.81–1.32 1.02/0.79–1.32 19.1 1.19/0.97–1.46 1.14/0.93–1.41

Working fast
No 5.0 1.00 86.8 1.00 16.8 1.00
Yes 8.4 1.74/1.25–2.42 1.63/1.16–2.28 88.4 1.16/0.93–1.44 1.10/0.88–1.38 17.4 1.04/0.85–1.26 0.96/0.78–1.18

* Models are adjusted for age, gender, and frequency of exercise. Crd OR, crude odds ratio; Adj OR, adjusted odds ratio; CI, 95%
confidence interval.

TABLE 4
OR for Inadequate Sleep by the Number of Physical Demands Exposed to by Nurses*

No. of Physical
Demands n

Model 1 Model 2 Model 3 Model 4

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

0 215 1.00 1.00 1.00 1.00
1 534 1.72 0.70–4.26 0.70 0.69–4.22 1.63 0.66–4.07 1.65 0.66–4.13
2 540 1.54 0.62–3.85 1.45 0.58–3.61 1.37 0.55–3.44 1.35 0.54–3.40
3 385 2.34 0.94–5.82 2.22 0.89–5.54 2.02 0.81–5.07 1.91 0.76–4.81
4 442 3.78 1.58–9.02 3.50 1.46–8.39 3.17 1.32–7.62 2.90 1.20–7.04
5 414 3.39 1.40–8.18 3.02 1.25–7.32 2.60 1.07–6.38 2.30 0.93–5.68
6 220 4.96 2.01–12.23 4.23 1.71–10.51 3.72 1.49–9.29 3.29 1.31–8.30
7 107 5.51 2.07–4.65 4.60 1.72–12.32 4.03 1.49–10.85 3.40 1.25–9.26
8 110 5.88 2.30–15.50 4.80 1.80–12.78 4.24 1.58–11.36 3.74 1.38–10.11

Total 2,967

* OR, odds ratio; CI, confidence interval. Model 1: Crude OR and 95% CIs. Model 2: Adjustment for personal lifestyle factors (smoking,
depression, and frequency of exercise). Model 3: Model 2 plus demographic (age, ethnicity, marital status, gender, and having children ,age
four). Model 4: Model 3 plus work schedule (overtime, shift length, shift, and weekends).

360 Physically Demanding Work and Nurses’ Health • Trinkoff et al



such as lifting and awkward pos-
tures, that occurred in a large sample
of RNs working in many locations,
positions, and specialties. The de-
scriptive analysis of physical de-
mands found that nurses practicing
in hospitals; in staff/general/private
duty positions; and in emergency,
critical care, or OR/PACU special-
ties reported the highest level of
physical demands present in their
work.

As the number of self-reported
physical demands increased, so did
the likelihood of inadequate sleep,
pain medication use, and absentee-
ism. Although studies have shown
physical demands to be associated
with occupational injuries, less is
known about other manifestations of

such bodily exertion (eg, inadequate
sleep, medication use, and absentee-
ism) that could portend the occur-
rence of a musculoskeletal problem.
These findings could serve to target
primary preventive interventions by
identifying groups with altered
health as a result of physical
demands.

All physical demands included in
the study were significantly associated
with inadequate sleep. The association
between multiple physical demands
and inadequate sleep was somewhat
diminished after adjustment for work
schedule, suggesting that difficult
work schedules could increase the
likelihood of inadequate sleep be-
cause of the additional demands of
such jobs.

Difficult work schedules, such as
those with longer hours and those re-
quiring weekends, overtime, and/or
shift rotation,22 have been associated
with adverse physical effects and can
lead to decreased recovery time for
nurses who may not be getting ade-
quate sleep.23 Working longer hours,
such as 12-hour shifts, can result in
fatigue due to extended exposure to
physical demands combined with in-
sufficient recovery time.24 Nurses on
schedules requiring frequent shift rota-
tion and long hours may be at higher
risk for injuries.25

Among the eight physical de-
mands, maintaining awkward head
and body postures was significantly
associated with an increased likeli-
hood of inadequate sleep, pain med-

TABLE 5
OR for Pain Medication Use by the Number of Physical Demands Exposed to by Nurses*

No. of Physical
Demands n

Model 1 Model 2 Model 3 Model 4

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

0 216 1.00 1.00 1.00 1.00
1 536 1.22 0.78–1.89 1.20 0.78–1.87 1.15 0.73–1.80 1.15 0.74–1.10
2 546 1.31 0.84–2.05 1.29 0.82–2.01 1.25 0.79–1.96 1.25 0.79–1.96
3 384 1.69 1.03–2.78 1.66 1.00–2.73 1.52 0.92–2.51 1.50 0.91–2.50
4 448 1.62 1.00–2.61 1.58 0.98–2.58 1.54 0.95–2.50 1.53 0.94–2.50
5 414 1.99 1.20–3.30 1.92 1.15–3.18 1.81 1.08–3.02 1.78 1.05–3.02
6 221 1.43 0.83–2.48 1.37 0.79–2.38 1.31 0.75–2.30 1.27 0.72–2.25
7 109 1.88 0.89–3.97 1.78 0.84–3.78 1.69 1.79–3.59 1.61 0.75–3.45
8 110 3.30 1.34–8.11 3.10 1.26–7.64 2.89 1.16–7.17 2.74 1.10–6.85

Total 2,984

* OR, odds ratio; CI, confidence interval. Model 1: Crude OR and 95% CIs. Model 2: Adjustment for personal lifestyle factors (smoking,
depression, and frequency of exercise). Model 3: Model 2 plus demographics (age, ethnicity, marital status, gender, and having children ,age
four). Model 4: Model 3 plus work schedule (overtime, shift length, shift, and weekends).

TABLE 6
OR for Absenteeism by the Number of Physical Demands Exposed to by Nurses*

No. of Physical
Demands n

Model 1 Model 2 Model 3 Model 4

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

0 214 1.00 1.00 1.00 1.00
1 529 1.48 0.92–2.39 1.40 0.87–2.27 1.41 0.87–2.28 1.37 0.85–2.24
2 543 1.31 0.81–2.11 1.22 0.75–1.98 1.21 0.74–1.98 1.20 0.74–1.96
3 382 1.69 1.03–2.76 1.58 0.96–2.60 1.55 0.94–2.56 1.54 0.93–2.55
4 439 1.38 0.84–2.26 1.29 0.79–2.12 1.19 0.72–1.97 1.18 0.71–1.97
5 408 1.77 1.09–2.88 1.58 0.97–2.58 1.42 0.86–2.33 1.42 0.85–2.36
6 218 2.03 1.20–3.45 1.76 1.03–3.01 1.58 0.92–2.71 1.59 0.91–2.75
7 109 2.70 1.49–4.90 2.30 1.26–4.22 2.16 1.17–3.98 2.23 1.21–4.20
8 108 2.13 1.15–3.94 1.76 0.94–3.30 1.63 0.87–3.08 1.66 0.87–3.17

Total 2,984

* OR, odds ratio; CI, confidence interval. Model 1: Crude OR and 95% CIs. Model 2: Adjustment for personal lifestyle factors (smoking,
depression, and frequency of exercise). Model 3: Model 2 plus demographics (age, ethnicity, marital status, gender, and having children ,age
four). Model 4: Model 3 plus work schedule (overtime, shift length, shift, and weekends).
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ication use, and absenteeism. This
finding is supported by a study of
four nursing homes in the Nether-
lands, where working in awkward
postures was reported by 47% of this
large sample of nurses and was asso-
ciated with musculoskeletal com-
plaints.26 Standing in bent and
twisted postures was related to
shoulder and neck pain in home care
personnel.4 Back pain was exacer-
bated by static postures.27 Heavy
lifting, another of the physical de-
mands, has also been associated with
back injury in nurses.27

The association between absentee-
ism and physical effort was dimin-
ished, though still present, after ad-
justment for depressive symptoms,
smoking, and frequency of exercise.
Because absenteeism usually occurs
for health reasons and these three
variables among the covariates were
most related to health status, this
finding was not unexpected. Individ-
uals who did little exercise, smoked,
and/or had depressive symptoms17

may not tolerate physical demands as
well as those without these risk fac-
tors for many chronic health prob-
lems.28 Conversely, research has in-
dicated that those who are more
physically fit were less adversely
affected by physical demands.28

Similarly, nurses without depressive
symptoms may be less likely to be
absent from work and less affected
by physical demands of the work.29

Limitations of the study include
the use of self-reports to collect all
data. An examination of the validity
of self-reported physical demands
has shown that data are affected by
length of recall.30 Respondents also
may overestimate the extent of their
physical demands at work,31 leading
to misclassification of exposure,
which could bias the findings. Dif-
ferential and non-differential mis-
classification of outcomes is also
possible. Nonetheless, self-report
data have been found to be accept-
able for classifying study respon-
dents into risk groups in relation to
adverse health outcomes.32,33 In ad-
dition, all data were cross-sectional,

which limited our ability to identify
the directionality of any of the inter-
relationships described above.

Only 6% (n 5 215) of nurses
indicated that they were not exposed
to any of the physical demands. It is
possible for these respondents to
have experienced some of the de-
mands but not often enough to agree
with the stated items. For example,
the heavy lifting and two posture
items were required to occur often to
be counted as positive for these de-
mands. Other demands were required
to occur “a lot.” Although this may
have led to some misclassification
errors, any bias, if introduced, should
be toward the null.

We did not measure musculoskel-
etal pain/disorders in this, the origi-
nal Nurses Worklife and Health
Study. Instead, some potential early
markers of pain and injury, namely
inadequate sleep, pain medication
use, and absenteeism, were exam-
ined. Recognizing that these out-
comes also may be associated with
other types of adverse health effects,
such as headaches, we found it note-
worthy that these three outcomes
were all associated with the work-
related risk factors for musculoskel-
etal pain and disorders measured by
the eight physical demands included
in our survey.

In conclusion, the data reported
suggest that nurses with jobs con-
taining more physical demands had a
significantly greater likelihood of in-
adequate sleep, with work schedule
explaining some of the findings. Pain
medication use and absenteeism
were also associated with physical
demands. These findings suggest ar-
eas of job design that may be modi-
fiable, such as scheduling and reduc-
ing excessive physical demands.
Nurses working in emergency, criti-
cal care, and OR areas reported the
highest proportions of physical de-
mands, along with hospital-based
nurses and staff nurses, who were
also largely hospital-based. Evalua-
tion of interventions that limit the
occurrence of awkward postures also

may be indicated, based on this re-
port and similar findings cited above.
Future research will examine the im-
pact of physical demands on neck,
shoulder, and back problems.
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Harper’s Index

Average number of brand-name items requested per shopping trip by a US child between the
ages of 4 and 12: 14.

Minimum annual “baby bonus” that the government of Singapore pays couples who have a
second child: $500.

Maximum number of people who may legally congregate outdoors in Burma without
government authorization: 5.

Percentage change since 1987 in the jellyfish population off the Louisiana coast:1400.
Chances that a young black man living in Los Angeles’ Watts neighborhood is unemployed

or in prison: 70%.
Percentage change in the number of Roman Catholic priests ordained annually in Brooklyn

and Queens since 1980:292.
Year in which Colin Powell complained: “I’m running out of villains. I’m down to Castro and

Kim Il Sung”: 1991.

—HARPER’S INDEX.Harper’s Magazine2001;302(1809):1–13.
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