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Physical Workload, Work Intensification,
and Prevalence of Pain in Low Wage Workers:
Results From a Participatory Research Project

With Hotel Room Cleaners in Las Vegas

Niklas Krause, MD, PhD, MPH,1! Teresa Scherzer, PhD,2

and Reiner Rugulies, PhD, MPH, Dipl-Psych
3

Background Occupational injury rates among hotel workers exceed the national service
sector average. This study assesses the prevalence of back and neck pain, and its asso-
ciations with physical workload, ergonomic problems, and increasing work demands.
Methods Nine hundred forty-one unionized hotel roomcleaners completed a survey about
health and working conditions. Associations between job demands and pain were
determined by logistic regression models adjusting for individual characteristics,
cumulative work demands, care-taking responsibilities at home, and psychosocial job
factors.
Results The 1-month prevalence of severe bodily pain was 47% in general, 43% for neck,
59% for upper back, and 63% for low back pain. Workers in the highest exposure quartiles
for physical workload and ergonomic problems were between 3.24 and 5.42 times more
likely to report severe pain than workers in the lowest quartile. Adjusted odds ratios for
work intensification ranged from 1.74 (upper back) to 2.33 (neck).
Conclusions Most room cleaners experience severe back or neck pain. Severe pain
showed strong associations with physical workload, work intensification, and ergonomic
problems. Am. J. Ind. Med. 00:1–12, 2005. ! 2005 Wiley-Liss, Inc.

KEY WORDS: musculoskeletal disorders; work-related low back pain; job stress;
ergonomics

INTRODUCTION

The hospitality industry is a major employer of low-
wage service workers. The second largest occupation is
housekeeping, comprising 26% of all hotel employment
[Bureau of Labor Statistics, 2003c], and characterized by a
predominantly female workforce, repetitive physical tasks,
low job control, low wages, increasing use of contingency
employment, and few opportunities for career advancement
[Krause et al., 1999b; Parker and Krause, 1999; AFL-CIO
Working for America Institute, 2002; Bernhardt et al., 2003].
There is compelling evidence that such low-wage jobs result
in a high burdenof illness, injury, and disability [Krause et al.,
1997b, 2001; Amick et al., 1998; Woods et al., 1999; Borg
and Kristensen, 2000; Ala-Mursula et al., 2002; Pransky
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et al., 2002a; Murray, 2003]. This burden falls disproportio-
nately onworkers who aremultiply disadvantaged in society,
and who have been under-represented and under-served in
occupational health research [Murray, 2003; National
Institute for Occupational Safety and Health, n.d.]. The
hospitality industry has, in recent years, both upgraded guest
services and implemented lean staffing and greater perfor-
mance demands [Parker and Krause, 1999; Bernhardt et al.,
2003], which may be associated with occupational injury
[Bernhardt et al., 2003].

Hotel workers have higher rates of occupational injury
and illness compared toworkers in the service sector at large.
In 2002, hotel workers had 6.7 occupational injuries and
illnesses per 100 full-time workers, compared to 4.6 in the
service sector as a whole; hotel workers also had higher rates
for occupational injuries and illness resulting in lost work-
days (1.8 vs. 1.3 per 100 full-timeworkers) [Bureau of Labor
Statistics, 2003a].

Fewepidemiological studies have focused on hotel room
cleaners [Krause et al., 1999b]. Recent research suggests that
room cleaners are especially at elevated risk for musculos-
keletal disorders [Intilli, 1999; Krause et al., 1999b; Milburn
and Barrett, 1999; Bernhardt et al., 2003]. However, due to
under-reporting of work-related injury and illness, the
prevalence of work-related musculoskeletal pain in this
population is probably underestimated [Dasinger et al., 1999;
Krause et al., 1999a, 2001; Pransky et al., 1999, 2002b;
Rosenman et al., 2000, Scherzer et al., 2005; Boden et al.,
2001; Evanoff et al., 2002].

This article describes the prevalence of work-related
pain, especially in the region of the spine, among 941
unionized hotel room cleaners in Las Vegas, Nevada, who
participated in an epidemiological study of working condi-
tions and health. The effects of several measures of physical
workload, ergonomic problems, and of work intensification
are investigated for their association with general bodily
pain, neck pain, and back pain.

Heavy physical labor, biomechanical, and ergonomic
factors have been identified as risk factors for musculo-
skeletal disorders in several reviews [Bernard, 1997; Panel on
Musculoskeletal Disorders and the Workplace, 2001]. How-
ever, most studies did not control for potential psychosocial
confounders at work [Bongers et al., 1993; Davis and
Heaney, 2000]. Another limitation ofmany existing studies is
that physical workload had been measured only at the group
level [Bigos et al., 1991] or crudely by job title [Riihimaki
et al., 1994], or by non-specific survey questions with low
sensitivity if applied to single occupational groups. In this
study of hotel room cleaners, job-specific measures of
physical workload, intensification of work during the past
5 years, and ergonomic problems were developed with
worker participation and then assessed at the individual level
by a questionnaire. Their associations with various measures
of bodily pain were analyzed with adjustment for psycho-

social job factors measured by a standardized instrument, the
Job Content Questionnaire (JCQ) [Karasek, 1985; Karasek
et al., 1998]. In addition, analyses were adjusted for child and
elder care provided by room cleaners at home.

MATERIALS AND METHODS

Study Design and Population

A community-based epidemiological study of health
and working conditions was conducted in 2002 in Las Vegas,
as a collaborative effort of the CulinaryWorkers Union Local
226 (Hotel Employees and Restaurant Employees Union) in
Las Vegas, the Labor Occupational Health Program (LOHP)
at the University of California, Berkeley, and the Department
of Medicine at the University of California, San Francisco.
The study was initiated by the union, which was concerned
that increasing injury rates and health plan costs reflected
changes in thework environment of hotel workers. The union
asked university researchers to find out if there could be a link
betweenworking conditions, work intensification, and work-
related pain and injury.

Details of the methodology of the participatory research
process are described elsewhere [Lee and Krause, 2002; Lee
et al., 2003]. Briefly, hotel room cleaners were involved in all
aspects of the project, including the formulation of the
research questions, survey development, implementation of
the study, and interpretation of results; 26 room cleaners
participated in an advisory group throughout the project.
Through focus groups, roomcleaners described in detail their
physical and psychosocial work environment—including job
tasks, daily schedules, changes in the last 5 years, relation-
ships with supervisors and co-workers, ergonomic problems,
and work-related pain and injury. Union leaders selected
five unionized hotels to study, with a final eligible sample of
1,276 day-shift room cleaners.

Instrument Development

The survey questionnaire was a combination of items
developed from focus group discussions and standardized
instruments used by the authors in an earlier study of San
Francisco hotel room cleaners [Krause et al., 1999b]. A draft
questionnaire was pilot tested with 30 room cleaners. The
final 29 page instrument included 334 items and covered
physical workload, psychosocial working conditions, ergo-
nomic problems, interactions with medical professionals,
health status and behavior, care for dependents at home, and
work pain, injury, and reporting. A room cleaner advisory
council evaluated questions for content validity and reading
level. The questionnaire was translated into Spanish and
Serbo-Croatian in order to reach both the largest ethnic
group and a relatively new group the union wished to reach
out to.
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Data Collection

Surveys were administered by university researchers at
the union hall in March and April 2002. This meeting room
had separate entrances out of sight of union offices, and only
university researchers, participants, and survey administra-
tors were allowed to enter, to ensure anonymity.

The survey administrators were local college students
and room cleaners from non-participating hotels. They
received a half-day training from university researchers.
Most administrators spoke Spanish, Serbo-Croatian, or one
or more Asian languages; they served as translators and read
the questions to illiterate participants. Completion of the
survey took 1–2 hr. Completed surveys were collected by
university researchers. The procedure was approved by
Institutional ReviewBoards of theUniversity of California at
Berkeley and San Francisco.

Assessment of Pain

Several different pain outcomemeasureswere used from
both standardized instruments and survey questions specifi-
cally developed for this project:

* One-month prevalence of overall bodily painwas assessed
by the Short-Form 36 questionnaire [Ware, 1993], a
standardized instrument that has been validated across
numerous populations. Respondents were asked, ‘‘How
much bodily pain have you had during the past 4 weeks?’’
and given six response categories: ‘‘None,’’ ‘‘Very Mild,’’
‘‘Mild,‘‘ ‘‘Moderate,‘‘ ‘‘Severe,’’ and ‘‘Very Severe.’’

* One-month prevalence of musculoskeletal pain was
assessed for 12 body regions using a similar survey
question (‘‘How much pain have you experienced in the
following parts of your body during the past 4 weeks?’’)
and the same response categories as above. In this paper,
the analyses are restricted to spinal disorders, which
include three body regions: neck, upper back, and low
back.

* One-month prevalence of utilization of pain medication
was assessed by a single question: ‘‘During the past
4 weeks did you take any medication for pain you had at
work (for example aspirin, Motrin, Ibuprofen, Advil,
Tylenol)? (yes/no).’’

* Twelve-month prevalence of pain perceived as work-
relatedwas measured by the question ‘‘Have you had any
pain or discomfort during the past 12 months that you feel
might have been caused or made worse by your work as a
hotel room cleaner?’’ This question mirrors the medical–
legal criteria used by physicians to determine whether
reported pain is work-related, that is, (i) whether it was
caused by work and (ii) whether it occurred in the course
of conducting work duties; (iii) or whether these work
duties aggravated a non-industrial pre-existing condition

so that (iv) the aggravation resulted in disability or need
for medical care [Industrial Medical Council, 2001]. The
latter two conditions were reflected in three follow-up
questions: ‘‘If yes, have you visited a doctor about this
pain or discomfort? (yes/no)’’; ‘‘If yes, have you called in
sick in the last 12 months because of this pain or
discomfort you feel was caused by or made worse by
your work as a hotel room cleaner? (yes/no)’’; and ‘‘Have
you taken any sick or vacation days off work in the last
12 months because of this pain or discomfort you feel was
caused or made worse by your work as a hotel room
cleaner? (yes/no).’’

Assessment of Physical Workload

Hotel room cleaners are generally paid on an hourly
basis assuming an 8-hr work day. However, management
assigns room cleaners each day a specific number of rooms of
various types to be cleaned. Maximum daily assignments are
determined by labor contracts, which vary between hotels.
Assignments are generally determined by the number of
rooms to be cleaned per shift. However, as described in
previous studies [Krause et al., 1999b; Bernhardt et al.,
2003], the actual physical workload of cleaning a roomvaries
by type of hotel, type of room, number of beds or guests,
amenities provided, specific job tasks, and ergonomic
problems encountered. Focus groups reported that some
hotels had remodeled rooms in the previous years as to
accommodatemore beds and thatworkers experiencedwork-
task changes in each room that could result in intensification
of work (e.g., irons and ironing boards became standard
amenities in many hotels; extra garbage became a more
frequent problem). Based on these focus group results and
previous investigations of physical workload among San
Francisco hotel room cleaners [Krause et al., 1999b], five
different workload measures were adapted for this study:

* Number of rooms cleaned per worker during the last
workday

* Number of bedsmade per worker during the last workday
* Workload index, a sum score of the frequency of 26

different job tasks or problems. Specifically, workers were
asked for each item to ‘‘Check how often these problems
usually occur.’’ Answer options ranged from ‘‘never’’ to
‘‘16 or more rooms per day’’(See Table II for a list of
items).

* Workload change index (work intensification), a sum
score of 5-year changes in the frequency of those 26 job
tasks/problems, was developed to study the effect of work
intensification over the past 5 years. Workers were asked
to ‘‘Check how these problems have changed over the past
5 years. Or, if you haveworked less than 5 years, how have
these things changed since you started working?’’ Answer
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options for each itemwere ‘‘I do it less,’’ ‘‘I do it about the
same,’’ and ‘‘I do it more.’’

* Ergonomic index, a sum score of 12 different specific
ergonomic problems observed by room cleaners that
would tend to increase their work effort during each task
because of faulty equipment or other reasons. Respon-
dents were asked ‘‘How much of a problem are the
following for you in your work?’’(See Table III for a list of
items developed in focus groups). Answer options were
‘‘No problem,’’ ‘‘Very little problem,’’ ‘‘Somewhat of a
problem,’’ and ‘‘Big problem.‘‘ (Cronbach’s alpha was
0.86, indicating good internal reliability).

Control Variables

Other job characteristics ascertained by questionnaire
included hours worked per week, and years worked as hotel
room cleaner, which reflect duration of exposure to the
physical job demands described above.

Psychosocial job factors (psychological demands, de-
cision latitude, supervisor support and co-worker support)
were measured by a 21-item version of the JCQ [Karasek,
1985, 1998] (five items for psychological demands, nine
items for decision latitude, and seven items for social sup-
port). An additional question developed in focus groups
assessed time pressure: ‘‘During your last work week did you
skip lunch or breaks, take shorter lunch or breaks, or work
longer hours to complete your assigned rooms?’’ (yes/no).

Individual worker characteristics included anthropo-
metric variables (height andweight, measured by researchers
during the baseline survey administration using a portable
scale), age, health behaviors (currently smoking; number of
days during past 30 days consuming at least one alcoholic
beverage), and the number of children or elderly family
members needing care.

Data Analysis

Frequency tables and summary statistics were created
for pain outcomes, job and worker characteristics. The pre-
valence of pain outcomes was compared across age groups
using chi square test statistics.

Associations between job characteristics and pain out-
comes were analyzed by two sets of logistic regression
models. The first set of models adjusted for all control
variables noted above, except the psychosocial job factors.
The second set additionally adjusted for the psychosocial job
factors (psychological demands, decision latitude, support at
work).

Outcome measures were dichotomized (0¼ no pain,
very mild, mild, or moderate pain; 1¼ severe or very severe
pain). Two physical workload measures (number of rooms
and beds, respectively) were dichotomized at the median

(14 or fewer vs. 15 or more rooms cleaned daily; 18 or fewer
vs. 19 or more beds made daily) to reduce the influence of
potential outliers and potential misclassifications due to
inconsistent characterization of multiple-room suites as
‘‘room’’ or ‘‘suite’’ by respondents. Indices of physical
workload, work intensification, and ergonomic problems
were recoded into quartiles, with the lowest exposure quartile
as the reference group.

To allow for direct comparisons of effectmeasures based
on partly adjusted (without controlling for psychosocial job
factors) and fully adjusted (additionally controlling for
psychosocial job factors) logistic regression models, cases
with missing values for any variable in the fully adjusted
model were excluded from all regression analyses. Because
there were only 10 men in the study sample, they were ex-
cluded from regression analyses. All analyses were con-
ducted using Stata Statistical Software version 7.0.

RESULTS

Participation Rate and Characteristics
of the Study Population

Out of the eligible study population of 1,276 room
cleaners, 941 completed the survey (response rate 74%). All
but 10 respondents werewomen, andmost were middle-aged
(mean age 41.7 years, SD 9.59), racial-ethnic minorities
(76% Latina, 6% African American, 5% Filipino, 5% Asian/
Pacific Islander), and immigrants (85%), with less than a high
school education (65%). The vast majority had at least one
child (95%), and 59% had at least one child or elder who
needed care. Years of working as a room cleaner ranged from
6 months to 46 years (average 7.7 years, SD 5.6, median
6.6 years). Most respondents worked full-time (92%),
averaging 40.2 hours per week (SD 11.2).

Prevalence of Pain

Table I shows the 1-month period prevalence of pain, by
body region and severity. Overall, 47% of hotel room
cleaners report severe or very severe bodily pain during the
past 4 weeks. The highest prevalence was reported for severe
or very severe pain in the lower (63%) and upper back (59%).
Chi square analyses showed that pain prevalence differed by
age in most body regions, including upper and lower back.
Older workers (50 years or older) experienced pain
consistently less frequently than younger and middle-aged
workers (up to 49 years old) (data not shown).

Eighty-four percent of workers reported that they took
pain medication during the past 4 weeks for pain they had at
work. More than three-quarters (78%) have had pain during
the past 12months, which they felt might have been caused or
made worse by work as a room cleaner. Of these workers,
96% stated that this pain began after they started their current
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job; 62% visited a doctor for this pain; and 60% used at least
one day of sick or vacation leave because of this pain. Only
21% of all workers reported a workers’ compensation injury.
The reasons given by workers for not reporting work-related
pain to workers’ compensation have been published else-
where [Scherzer et al., 2005].

Physical Workload, Work Intensification,
and Ergonomic Problems

Room cleaners cleaned an average of 15.3 (median 14,
SD 4.5) rooms and made an average of 19.4 (median 18, SD
6.9) beds per day. Time pressure was experienced by the
majority of respondents: 75% agreedwith the statement ‘‘My
job requires working very fast,’’ and 66% reported that they
skipped or shortened their breaks, or worked longer hours, in
order to complete their assigned rooms during their last work
week.

Table II shows the average daily frequency of 26 job-
specific tasks or problems and the percentage of workers who
said they ‘‘did it more’’ often compared to 5 years ago. Job-
tasks with the highest frequency included ‘‘lots of garbage
left in room’’ (8.1 times per day), ‘‘problems dusting high or
low areas in room’’ (9.1 times), ‘‘clean large glass or mirror
doors’’ (10.7 times), ‘‘clean marble sinks’’ (9.0), and ‘‘call in
from each room’’ (9.4 times). Regarding increased frequency
during the last 5 years, 11 itemswere cited by 40%ormore of
respondents (e.g., ‘‘problems with replacement linens’’ and
‘‘put away iron and ironing board’’). Compared to 5 years
ago, room cleaners on average performed 9.4 tasks more
often, 12.4 tasks at about the same frequency, and 4.2 tasks
less often (data not shown).

Table III lists the prevalence of ergonomic problems that
respondents perceived as a ‘‘big problem’’ or ‘‘somewhat of a
problem.’’ The most frequent ergonomic problems were:
‘‘linen cart too heavy’’ (84%), ‘‘heavy bedspreads, or com-
forters on beds’’ (74%), ‘‘cleaning supplies irritate skin or
eyes’’ (72%), ‘‘cleaning supplies do not clean well’’ (62%),

‘‘vacuum cleaner too heavy’’ (62%), and ‘‘vacuum cleaner
needs repair’’ (62%).

Associations Between Job Factors
and Pain Outcomes

Results from the fully adjusted logistic regression
models are shown in Table IV. All models controlled for
individual worker characteristics, health behaviors, and child
or elder care at home; and for psychosocial workplace factors
including psychological demands, decision latitude, and
supervisor and co-worker support.

* Bodily pain was positively, albeit not significantly, asso-
ciated with number of rooms cleaned per day (OR¼ 1.34,
95% CI 90–1.98) and was not associated with the number
of beds made per day (OR¼ 0.86, 95% CI 59–1.24).
Positive and strong dose–response relationships were
found with quartiles of the physical workload index
(highest quartile OR¼ 4.60, 95% CI 2.57–8.23) and with
the ergonomic problems index (highest quartile
OR¼ 4.46, 95% CI 2.44–8.15). A positive dose–
response relationship was also found with the work
intensification index (highest quartile OR¼ 2.16, 95% CI
1.24–3.75).

* Neck pain had similar patterns of association toworkload
variables as bodily pain. There was a moderate but not
significant association with rooms cleaned per day
(OR¼ 1.46), no relationship with beds made per day,
and strong positive dose–response relationships with
physical workload and work intensification indices.
Workers with exposure to any of the upper three quartiles
of ergonomic problemswere also significantlymore likely
to have severe or very severe neck pain (highest quartile
OR¼ 5.42, 95% CI 2.95–9.97).

* Upper back pain had no statistically significant relation-
ship to rooms cleaned per day or to bedsmade per day. The
associations with the three indices were slightly weaker

TABLE I. Four-Week Prevalence of Pain by Body Region and Severity

Na None Verymild Mild Moderate Severe Very severe

% n % n % n % n % n % n

Bodily painb 915 5% 46 6% 56 10% 89 33% 300 24% 217 23% 207
Neckc 894 15% 133 10% 91 12% 103 21% 184 19% 167 24% 216
Upper backd 889 8% 71 6% 52 7% 64 20% 176 21% 191 38% 335
Lower backe 901 5% 47 5% 47 8% 73 19% 175 23% 203 40% 356

Las Vegas Hotel Worker Study 2002 (N¼ 941).
aTotal number of responses to each question.
bPercent and number of room cleaners responding to the question ‘‘How much bodily pain have you experienced during the past 4 weeks?’’
cPercent and number of room cleaners responding to the question ‘‘How much neck pain have you experienced during the past 4 weeks?’’
dPercent and number of room cleaners responding to the question ‘‘How much upper back pain have you experienced during the past 4 weeks?’’
ePercent and number of room cleaners responding to the question ‘‘How much lower back pain have you experienced during the past 4 weeks?’’
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than the other two pain measures. The strongest effects
were found for physical workload index (highest
quartile OR¼ 3.54, 95% CI 1.94–6.47) and ergonomic
problems, where workers with exposure to any of the
upper three quartiles were at least twice as likely than
those in the reference group to have severe or very severe
upper back pain (highest quartile OR¼ 4.17, 95% CI
2.25–7.74).

* Low back pain had no association to rooms cleaned per
day and a moderate but not significant association with
bedsmade per day. The odds to experience LBPwere 44%
higher among workers who made 19 or more beds per day
than among those thosewhomade 18 or fewer. The odds of
experiencingmoderate to severe lowback painwas 3.74 as
high among workers exposed to the upper quartile of
physical workload compared to the lower quartile
(OR¼ 3.74, 95% CI 2.00–7.00), and the odds of having
such severe LBP was 4.65 times higher in workers

TABLEII. DailyFrequencyofSpecific JobTasksorProblemsandPercentofRoomCleanersReportingan Increase in
Frequency of These JobTasks During the Past 5 Years

Roomcleaning task or problem
Frequency per day

mean (SD)
Percent of workerswith
increase in last 5 years

Problemswith replacement linens 3.7 (4.8) 40
Roomneeds extra linens like robes, etc. 2.7 (4.1) 26
Coffee pot in roomneeds cleaning 1.3 (3.6) 14
Put away iron and ironing board 6.1 (5.5) 46
Roomservice trays left in room 4.9 (4.4) 44
Lots of garbage left in room 8.1 (5.7) 56
Ashtrays in roomneed cleaning 7.1 (6.5) 37
Food left in room on tables or carpet 6.9 (5.6) 43
Extra scrubbing required in the bathroom 6.6 (6.1) 46
Bathroomvery wet or dirty 7.7 (5.8) 47
Restockmissing supplies on cart 7.7 (6.0) 46
Problems dusting high or low areas in room 9.1 (6.4) 45
Do not disturb sign on door 5.3 (4.6) 27
Deep cleaning of room required 5.9 (5.9) 45
Need to report a problem to someone else 2.5 (4.1) 25
Make extra beds 2.1 (3.5) 30
Clean Jacuzzi 2.6 (4.4) 24
Travel to another floor or building 2.7 (4.2) 38
CleanVIP or rush rooms 1.6 (2.7) 28
Clean large glass ormirror doors 10.7 (5.9) 45
Clean marble sinks 9.0 (6.8) 33
Clean chrome or brass fixtures 7.2 (6.9) 26
Elevator not working 1.6 (3.9) 21
Count linens 3.1 (5.6) 21
Call in fromeach room 9.4 (6.9) 38
Put three sheets on bed 5.7 (5.8) 34

Las Vegas Hotel Worker Study (N¼ 941).

TABLE III. Percent of RoomCleaners Reporting Ergonomic Problems

Percenta

Linencart too heavy 84
Linencart broken 49
Linencart difficult to stock 44
Heavy bedspreads or comforters on beds 74
Cleaning supplies do not cleanwell 62
Cleaning supplies irritate skin or eyes 72
Vacuumcleaner too heavy 62
Vacuumcleaner needs repair 62
Vacuumcleaner cord too short 30
Don’t have a squeegee for bathroom 39
Don’t have amop 32
Have tomove furniture 43

Las Vegas Hotel Worker Study 2002 (N¼ 941).
aPercent of those responding ‘‘Somewhat of a problem’’ or ‘‘Big problem’’ to each item.
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exposed to the upper quartile of ergonomic problems
compared to the reference group (OR¼ 4.65, 95% CI
2.47–8.76).

* Pain perceived as work-related showed similar patterns
of associations with physical workload measures albeit of
a lesser magnitude than bodily pain or low back pain. It
was statistically significant associated with work intensi-
fication during the past 5 years. Workers reporting the
greatest number of increased tasks (highest quartile of 5-
year change) were at 123% greater odds to perceivework-
related pain than the reference group (OR¼ 2.23, 95% CI
1.08–4.61) (results not shown).

All associations reported here were adjusted for
psychosocial job factors. Models not adjusted for psychoso-
cial job factors showed about 5–25% stronger effects (results
not shown) indicating a moderate confounding effect by

psychosocial job factors in unadjusted models. Independent
effects of psychosocial job factors will be reported else-
where.

DISCUSSION

Summary of Main Results

Bodily pain and back pain are widespread problems
among hotel room cleaners in this study. The majority of
respondents also reported several ergonomic problems
involving equipment and supplies that are indispensable
parts of room cleaners’ work (e.g., vacuum cleaners, linen
carts, cleaning supplies). Logistic regression analyses of
physicalworkload and pain outcomes indicated that potential
confounders included in the first model (i.e., age, height,
weight, smoking, alcohol use, yearsworking as roomcleaner,

TABLE IV. Associations Between PhysicalWorkload,Ergonomic Problems,Work Intensification, and Severe orVery Severe Pain AmongHotel RoomCleaners

N¼ 506a
Bodily pain
n¼ 242b

Neck pain
n¼ 225b

Upper back pain
n¼ 310b

Lower back pain
n¼ 324b

n Adjusted ORc (95%CI) Adjusted ORc (95%CI) Adjusted ORc (95%CI) Adjusted ORc (95%CI)

Roomsperday (median split)
14 or fewer 166 Ref. Ref. Ref. Ref.
15 ormore 340 1.34 (0.90^1.98) 1.46 (0.99^2.16) 1.23 (0.82^1.83) 1.21 (0.81^1.81)

Bedsperday (median split)
18 or fewer 255 Ref. Ref. Ref. Ref.
19 ormore 251 0.86 (0.59^1.24) 1.01 (0.70^1.45) 1.25 (0.85^1.83) 1.44 (0.98^2.12)

Physical workload (quartiles)
Lowest 111 Ref. Ref. Ref. Ref.
Second 133 1.50 (0.86^2.64) 1.16 (0.66^2.03) 1.01 (0.59^1.73) 0.94 (0.55^1.61)
Third 135 2.54 (1.45^4.46)** 2.44 (1.41^4.24)** 1.59 (0.92^2.73) 1.30 (0.76^2.24)
Highest 127 4.60 (2.57^8.23)*** 3.24 (1.84^5.69)*** 3.54 (1.94^6.47)*** 3.74 (2.00^7.00)***

Work intensification (quartiles)
Lowest 122 Ref. Ref. Ref. Ref.
Second 123 1.02 (0.59^1.75) 1.34 (0.78^2.30) 1.11 (0.65^1.89) 0.92 (0.54^1.56)
Third 127 1.89 (1.10^3.26)* 1.67 (0.97^2.87) 1.75 (1.01^3.05)* 1.80 (1.03^3.13)*
Highest 134 2.16 (1.24^3.75)** 2.33 (1.34^4.04)** 1.74 (.99^3.05) 2.04 (1.15^3.61)*

Ergonomicproblems (quartiles)
Lowest 120 Ref. Ref. Ref. Ref.
Second 140 1.90 (1.09^3.29)* 1.78 (1.01^3.12)* 2.58 (1.50^4.43)** 2.17 (1.27^3.72)**
Third 130 2.25 (1.28^3.95)** 2.71 (1.53^4.81)** 2.00 (1.15^3.46)* 1.91 (1.10^3.31)*
Highest 116 4.46 (2.44^8.15)*** 5.42 (2.95^9.97)*** 4.17 (2.25^7.74)*** 4.65 (2.47^8.76)***

Results from Logistic Regression Adjusted for12 Factors. Las Vegas Hotel Worker Study 2002 (N¼ 941).
aWorkers with missing values for any independent variables, co-variates, or outcome variables were excluded from these analyses.
bNumber of respondents with severe or very severe pain, excluding those respondents with missing values for any independent variables, co-variates, or outcome variables.
cOdds ratio adjusted for age, height,weight, smoking, alcohol use, self-reported years of working as hotel room cleaner, self-reported hours worked per week, family member with
special needs, psychological demands, decision latitude, supervisor support, and co-worker support.
*P< 0.05.
**P< 0.01.
***P< 0.001.
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hoursworked perweek, and care-taking of children or elderly
family members) did not reduce the effect of the physical
workload on pain. Additional adjustment for psychosocial
job factors reduced the magnitude of the effect size by 5–
25%, indicating a confounding effect. However, even after
additional adjustment for psychosocial factors, strong inde-
pendent and statistically significant effects on all pain
outcomes were found for physical workload, work intensi-
fication, and ergonomic problems.

Prevalence of Pain

Only 5% of room cleaners reported no bodily pain
during the past 4 weeks and about 60% of room cleaners
experienced severe or very severe back pain during the past 4
weeks. This is much higher than the 4-week prevalence of
any type of back pain in representative adult general
population samples, which range from 29% to 31% [Walker,
2000].

Our data also indicate that room cleaners may be at
elevated risk for occupational injuries compared to hospital-
ity workers at large and service sector employees in general.
In our study, the self-reported rate of injuries filed with
workers’ compensation in the last 12 months is 26.9 per 100
full-time employees (FTE). This rate is four times higher than
the national incidence rate of 6.6 per 100 FTE [Bureau of
Labor Statistics, 2003a] and 6.3 per 100 FTE in Nevada
[Bureau of Labor Statistics, 2003b], for the Hotel and
Lodging industry. It is nearly six times higher than the
national incidence rate of 4.6 per 100 FTE for all jobs in the
service sector [Bureau of Labor Statistics, 2003a]. The
significantly higher incidence rate of self-reported injuries in
our study suggests substantial under-reporting by either
workers to employers or employers to OSHA.

Under-reporting shifts the cost away from the employ-
ers’ liability insurance. As discussed earlier, the study was
initiated in part to address the union’s concern that the
employee health insurance plan was overly stressed because
of treatment costs (including high usage of pain medication)
for conditions that were possibly work-related. In fact, pre-
viously published analyses of injury reporting and barriers to
reporting indicated that as much as 69% of treatment costs
could have been shifted from employer liability insurance
(workers’ compensation) to the union’s health plan (health
insurance) in this population [Scherzer et al., 2005]. In
general, such cost-shifting is bound to increase the overall
cost of the employee health insurance,which in turnmay lead
to employers’ pressure to increase employees’ share of this
cost. This is a frequent point of contention in contract
negotiations for unionized workers, and is a major barrier for
low-wage workers to participate in employer’s health plans,
especially in non-unionized workplaces.

Elsewhere we have discussed room cleaners’ perception
of pain as work-related, their attribution of this pain to their

current job, widespread use of sick and vacation leave for this
pain, and a high level of pain medication for ‘‘pain at work’’
[Scherzer et al., 2005]. We acknowledge the limitations of
self-reported data, and that some of the ‘‘pain at work’’ may
be unrelated to work. However, it is unlikely that the entire
84% of respondents who reported taking pain medications
during the last 4 weeks for pain at work took them because
of non-work causes. We previously concluded that many
workers are working while in pain, and managing their pain
with self-medication and personal days off [Scherzer et al.,
2005]. The strong statistical associations between physical
workload and musculoskeletal pain in the current analyses
confirmworkers’ perceptions thatmuch of their pain is work-
related.

Clearly, hotel room cleaners comprise a high-risk
group for MSDs. The high amount of work-related pain
and disability adds to the disease burden experienced by
low-wage female immigrant workers in the hospitality
industry, and emphasizes the need for worksite prevention
programs addressing this multiply-disadvantaged group of
workers.

Sociodemographic Factors

We could not compare prevalence rates between men
and women because the study population was nearly exclu-
sively comprised of women. However, among women, the
presence or absence of dependents needing care did not
influence the associations between occupational physical
activity and musculoskeletal pain. Therefore, care-taking
demands at home cannot explain the high rates of MSDs in
this population.

Increasing reports of work-related pain and injury are
often attributed to aging of the workforce. However, our data
do not support this view.Multivariate analyses controlling for
age did not show any confounding effects of age. Bivariate
analyses of age and pain indicated few statistically significant
differences between age groups. Only knee pain increased
with age; low back pain in fact decreased with age. There
were no statistically significant differences between age
groups in terms of perceived work-related pain.

Age has been found to be related tomusculoskeletal pain
in some epidemiologic studies [e.g., Biering-Sorensen, 1982;
Hedberg, 1988] but not in others [Pietri et al., 1992]. It is
likely that age functions as an indicator for cumulative
lifetime workload, especially in studies of occupations in
which most workers enter at a young age. In occupations
where entry in the workforce occurs across ages, the age
effect can be separated from the effects of past cumulative
workload. For example, studies of transit operators, who like
room cleaners enter the profession at all life stages, also
showed no effect of age on prevalence or incidence of low
back pain [Hedberg, 1988; Krause et al., 1997a,c, 1998,
2004; Pietri et al., 1992].
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Physical Workload, Work Intensification,
and Ergonomic Problems

The traditional measure of physical workload in the
hospitality industry (number of rooms cleaned per day)
consistently increased the odds of pain between 21% (low
back pain) and 46% (neck pain), but these associations were
not statistically significant. This finding should be interpreted
with caution because dichotomization of the number of
rooms at the median reduced the power for detection of
statistically significant effects. The dichotomization, though,
was performed to minimize the influence of respondents
possibly reporting the number of suites instead of the actual
(higher) number of rooms due to common parlance.

Makingmore than 18 beds per day was associated with a
(statistically non-significant) 44% increase in low back pain,
but was not associated with neck or other bodily pain. This
pattern is consistent with the high lumbosacral loads caused
by trunk bending and lifting during bedmaking [Milburn and
Barrett, 1999].

Interestingly, all three index measures of physical work-
load based on job-specific task-level questionnaire items
developed in focus groups, showed strong and statistically
significant associations with general bodily pain, neck, upper
back, and lower back pain. Nearly all the relationships
followed a gradient suggesting a dose–response relationship
between exposures and pain outcomes. For physical work-
load and ergonomic problem indices, workers in the highest
exposure quartiles experienced 3.24 and 5.42 times higher
odds of having pain than workers in the reference group.
Work intensification over the past 5 years increased the odds
of pain between 74% (upper back) and 133% (neck pain).

Work intensification, defined as workload change over
the past 5 years is difficult to assess in a cross-sectional study.
Instead of using a subjective rating of work intensification in
general, we asked workers to consider whether the frequency
of specific job-tasks and problems had changed over the past
5 years. The fact that workers identified certain tasks that
increased in frequency (e.g., cleaning coffee pots) as well as
those that decreased in frequency (e.g., cleaning ash trays)
contributes to the face validity of the work intensification
index. The significant associations found with pain (noted
above) demonstrate the good predictive validity of the index.
However, observational and prospective studies are needed to
further determine the degree of work intensification for hotel
room cleaners.

Room cleaners reported several ergonomic problems
that involved equipment and chemicals used throughout the
workday. Linen carts and vacuum cleaners were judged as
too heavy by 84% and 62% of the sample, respectively.
Pushing and pulling of such heavy equipment constitutes an
established risk factor for low back pain [Bernard, 1997].
Similarly, forceful movements are established risk factors for
upper extremity disorders [Bernard, 1997; Panel on Muscu-

loskeletal Disorders and the Workplace, 2001]. Inadequate
cleaning supplies (62%) and lack of squeegees (39%) or
mops (32%) are likely to increase the rate and force of upper
extremity movements during cleaning of bathrooms and
floors, thereby increasing the risk for back, neck, shoulder,
and upper extremity disorders. The strong associations
between ergonomic problems and neck pain (OR¼ 5.42 for
the highest quartile) demonstrate the enormous impact of
these problems on the well-being of room cleaners.

Prevention of these commonly reported ergonomic
problems is rather straightforward. For example, retro-fitting
linen carts with bigger wheels to reduce pushing forces have
been reported to reduce work-related MSDs in hotel room
cleaners [Intilli, 1999]. Other hotels are using electrical carts,
practically eliminating this problem. Provision of adequate
cleaning utensils and supplies is a self-evident measure.

From the results of this study one can conclude that the
observed high prevalence of musculoskeletal pain among
room cleaners is strongly associated with the physical job
demands and ergonomic problems. The results also suggest
that the conventional way of measuring and assigning work-
loads (i.e., number of rooms cleaned per day) is inadequate
because it does not take into account the different degrees of
physical labor required by different room types, type of
bedding and amenities, specific job tasks, and ergonomic
problems that also determine room cleaners’ total daily
workloads.

Strengths and Limitations

This participatory research project developed innovative
measures of physical workload based on qualitative data
collected in a series of focus groups with room cleaners.
These measures provide better guidance for prevention of
occupational injury by indicating that labor–management
contracts need to go beyond stating a fixed number of rooms
to clean per day. Instead, contract language on workload
should specifically consider and account for the type of
rooms and amenities to be cleaned (e.g., a check-out room
requires more work than a room where a guest is staying
another night).

In fact, the earlier San Francisco study made an impact
on prevention efforts by providing data that led to a reduced
workload in new contracts in San Francisco, where union and
management representatives changed contract language to
allow formodification of roomquota [Lee andKrause, 2002].
Similarly, this study in Las Vegas was instrumental in im-
proving labor contracts. As expressed byD. Taylor, Secretary
Treasurer of the Culinary Union Local 226: ‘‘The contract
negotiated after the Las Vegas housekeeping study contained
language setting a quota of rooms to be cleaned and a formula
for a reduction in rooms to be cleaned if there are a certain
number of check-outs, roll-away beds, VIP rooms, or rooms
that are especially dirty. There is also language requiring a
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hazardous-materials team and the option ofwearing pants for
GRAs [‘‘Guest Room Attendants’’ or room cleaners]. These
changes were all a result of the information gathered in the
Las Vegas study. The organizing of the housekeepers to
conduct the study was also a large part of winning the new
language. The impact of the study in getting the house-
keeping language was tremendous.’’ (personal communica-
tion, December 9, 2004)

An important strength of this study was that analyses
controlled for psychosocial job factors thatmay confound the
relationship between physical workload and outcomes
[Bongers et al., 1993; Davis and Heaney, 2000]. In fact, our
results showed that psychosocial job factors reduced the
effect sizes of physical job factors by 5–25%. However,
independent associations between physical job factors and
pain outcomes persisted and remained statistically signifi-
cant even after controlling for psychosocial factors. The
combined effects between physical workload and psychoso-
cial factors deserve attention in future analyses.

Several general limitations of this study need to be
acknowledged. First, because of the cross-sectional nature of
the study, causal inference is limited, and final conclusions
depend on confirmation in future prospective studies. How-
ever, the strength of the associations warrants further
investigations with observational, prospective, and interven-
tion studies.

There is a possibility of common method variance bias,
since both exposures and outcomes were ascertained by
self-report, which might produce spurious associations. Re-
sponsesmay have been influenced by such factors as negative
affectivity [Watson and Clark, 1984]. Future studies should
include objectivemeasures of physical workload, ergonomic
problems, or health outcomes [Woods et al., 1999]. Examples
of these measures include direct observation of working
conditions, ergonomic on-site evaluations, and data from
administrative and medical records.

In this study, we used several different measures of
physical workload to partially address the problem of self-
report, especially by asking respondents to recall from their
last workday specific tasks or items that are more objective
indicators of physical workload (e.g., number of beds made,
frequency of certain tasks) than overall subjective ratings of
the heaviness of work. These questions were less vulnerable
to distortion by worker perception, and there was no obvious
reporting bias. In fact, workers did differentiate between
problems or tasks that decreased, stayed the same, or increas-
ed in frequency. The use of multiple measures of physical
workload and multiple outcome measures strengthens the
confidence in the observed associations.

The findings cannot be generalized to the larger popula-
tion of hotel room cleaners because the results are based on
unionized hotels only and circumstances may also differ by
employer and region. Physical workload and psychosocial
working conditions could be less favorable in non-union

hotels where workers lack protection by their union and
negotiated labor contracts, or in geographic regions with less
union presence or strength. However, within the selected
hotels, the participation rate of 74% suggests that study
participants were representative of the eligible workforce,
making selection bias unlikely.

CONCLUSIONS

This study indicates that hotel room cleaners are a high-
risk group for painful and disabling work-related MSDs.
Rates of occupational injurymay far exceed national rates for
hospitality workers and service workers in general, and there
is a pressing need for worksite prevention.

The participatory research approach was an essential
element in the development of sensitive job-specific
measures of physical workload, workload change over time,
and identification of adaptable ergonomic problems. Our
analyses demonstrate that these measures have high face and
predictive validity, and they also point to specific worksite
changes that can be proposed, implemented, and monitored
by labor and management.

The strong cross-sectional associations of physical work-
load, work intensification, and ergonomic problems with
severe neck and back pain, independent of individual worker
characteristics, home responsibilities, and psychosocial job
factors, warrant further investigations with observational,
prospective, and intervention studies.

ACKNOWLEDGMENTS

The authors gratefully acknowledge the contributions of
the Hotel Room Cleaners Advisory Council; D. Taylor,
Secretary-Treasurer, and Peggy Pierce, Community Liaison,
of Culinary Workers Union Local 226; Pam Tau Lee, Field
Coordinator of the Labor and Occupational Health Program
at the University of California at Berkeley; Dr. Cheri A.
Young and graduate student assistants of the William F.
Harrah College of the Hotel Administration, University of
Nevada, Las Vegas; student assistants of the Community
College of Southern Nevada; members of worker focus
groups, and thank all study participants for their time,
insights, and efforts.

REFERENCES

AFL-CIO Working for America Institute. 2002. U.S. hotels and their
workers: Room for improvement. Washington, DC: AFL-CIOWorking
for America Institute.

Ala-Mursula L, Vahtera J, Kivimaki M, Kevin MV, Pentti J. 2002.
Employee control over working times: Associations with subjective
health and sickness absences. J Epidem Comm Health 56:272–278.

AmickBC III, Kawachi I, CoakleyEH, Lerner D, Levine S, Colditz GA.
1998. Relationship of job strain and iso-strain to health status in a cohort
of women in the United States. Scan J Work Environ Health 24:54–61.

10 Krause et al.



Bernard BP, editor. 1997. Musculoskeletal disorders and workplace
factors. Cincinnati, OH: U.S. Department of Health and Human
Services, Public Health Service, Centers for Disease Control and
Prevention, National Institute for Occupational Safety and Health.
DHHS (NIOSH) Publication No. 97-141.

Bernhardt A, Dresser L, Hatton E. 2003. The coffee pot wars: Unions
and firm restructuring in the hotel industry. In: Appelbaum E, Bernhardt
A, Murnane RJ, editors. Low-wage America: How employers are
reshaping opportunity in the workplace. New York: Russell Sage
Foundation, p 33–76.

Biering-Sorensen F. 1982. Low back trouble in a general population of
30-, 40-, 50-, and 60-year-old men and women. Study design, represen-
tativeness and basic results. Dan Med Bull 29:289–299.

Bigos SJ, Battie MC, Spengler DM, Fisher LD, Fordyce WE, Hansson
TH, Nachemson AL, Wortley MD. 1991. A prospective study of work
perceptions and psychosocial factors affecting the report of back injury
[published erratum appears in Spine 1991 Jun;16(6):688]. Spine 16:
1–6.

BodenLI, BiddleEA, Spieler EA. 2001. Social and economic impacts of
workplace illness and injury: Current and future directions for research.
Am J Ind Med 40:398–402.

Bongers PM, de Winter CR, Kompier MAJ, Hildebrandt VH. 1993.
Psychosocial factors at work and musculoskeletal disease. Scan J Work
Environ Health 19:297–312.

Borg V, Kristensen TS. 2000. Social class and self-rated health: Can the
gradient be explained by differences in life style or work environment?
Soc Sci Med 51:1019–1030.

Bureau of Labor Statistics. 2003a. Survey of Occupational Injuries and
Illnesses, Table I. Incidence rates of nonfatal occupational injuries and
illnesses by industry and selected case types, 2002: U.S. Department of
Labor. Available at: http://www.bls.gov/iif/oshwc/osh/os/ostb1244.pdf.
Accessed: Feb. 3, 2004.

Bureau of Labor Statistics. 2003b. Survey of Occupational Injuries and
Illnesses, Nevada, Table 6. Incidence rates of nonfatal occupational
injuries and illnesses by industry and case types, 2002: U.S. Department
of Labor. Available at: http://dirweb.state.nv.us/bls1/2002t6.pdf. Ac-
cessed: Feb. 3, 2004.

Bureau of Labor Statistics. 2003c. 2002 National Industry-Specific
Occupational Employment and Wage Estimates. NAICS 721100-
Traveler Accommodation: U.S. Department of Labor. Available at:
http://www.bls.gov/oes/2002/naics4_721100.htm. Accessed: Feb. 3,
2004.

Dasinger LK, Krause N, Deegan LJ, Brand RJ, Rudolph L. 1999.
Duration of work disability after low back injury: A comparison of
administrative and self-reported outcomes. Am J IndMed 35:619–631.

Davis KG, Heaney CA. 2000. The relationship between psychosocial
work characteristics and low back pain: Underlying methodological
issues. Clin Biomech (Bristol Avon) 15:389–406.

Evanoff B, Abedin S, Grayson D, Dale AM, Wolf L, Bohr P. 2002. Is
disability underreported following work injury? J Occup Rehabil 12:
139–150.

Hedberg GE. 1988. The period prevalence of musculoskeletal com-
plaints among Swedish professional drivers. Scand J SocMed 16:5–13.

Industrial Medical Council. 2001. Physician’s guide. Medical practice
in the California workers’ compensation system. 3rd edition San
Francisco: State of California, Dept. of Industrial Relations.

Intilli H. 1999. The effects of converting wheels on housekeeping carts
in a large urban hotel: Program evaluation. AAOHN J 47:466–469.

Karasek RA. 1985. Job content questionnaire and user’s guide. Lowell,
MA: Department of Work Environment, University of Massachusetts,
Lowell.

Karasek RA, Brisson C, Kawakami N, Houtman I, Bongers PM, Amick
B. 1998. The Job Content Questionnaire (JCQ): An instrument for
internationally comparative assessments of psychosocial job character-
istics. J Occup Health Psychol 3:322–355.

Krause N, Ragland DR, Greiner BA, Syme SL, Fisher JM. 1997a.
Psychosocial job factors associated with back and neck pain in public
transit operators. Scand J Work Environ Health 23:179–186.

Krause N, Lynch J, Kaplan GA, Cohen RD, Goldberg DE, Salonen JT.
1997b. Predictors of disability retirement. Scand JWork EnvironHealth
23:403–413.

Krause N, Ragland DR, Greiner BA, Fisher JM, Holman BL, Selvin S.
1997c. Physical workload and ergonomic factors associated with
prevalence of back and neck pain in urban transit operators. Spine
22:2117–2127.

Krause N, Ragland DR, Fisher JM, Syme SL. 1998. Psychosocial job
factors, physical workload, and incidence of work-related spinal injury:
A 5-year prospective study of urban transit operators. Spine 23:2507–
2516.

Krause N, Dasinger LK, Deegan LJ, Brand RJ, Rudolph L. 1999a.
Alternative approaches for measuring duration of work disability after
low back injury based on administrative workers’ compensation data.
Am J Ind Med 35:604–618.

Krause N, Lee PT, Thompson P, Rugulies R, Baker RL. 1999b.Working
conditions and health of San Francisco hotel room cleaners. Report to
the Hotel Employees and Restaurant Employees International Union
Berkeley, CA. 78 pages.

Krause N, Frank JW, Dasinger LK, Sullivan TJ, Sinclair SJ. 2001.
Determinants of duration of disability and return to work after work-
related injury and illness: Challenges for future research. Am J IndMed
40:464–484.

KrauseN, Rugulies R, RaglandDR, SymeSL. 2004. Physical workload,
ergonomic problems, and incidence of low back injury: A 7.5-year
prospective study of San Francisco transit operators. Am J Ind Med
46:570–585.

Lee PT,KrauseN. 2002.The impact of aworker health study onworking
conditions. J Public Health Policy 23:268–285.

Lee PT,KrauseN,Goetchius C. 2003. Participatory action researchwith
hotel room cleaners: From collaborative study to the bargaining table.
In: Minkler M, Wallerstein N, editors. Community based participatory
research for health. San Francisco, CA: Jossey-Bass, p 390–404.

Milburn PD, Barrett RS. 1999. Lumbosacral loads in bedmaking. Appl
Ergonomics 30:263–273.

Murray LR. 2003. Sick and tired of being sick and tired: Scientific
evidence, methods, and research implications for racial and ethnic
disparities in occupational health. Am J Public Health 93:221–226.

National Institute for Occupational Safety and Health. n.d. National
Occupational Research Agenda: Special populations at risk: National
Institute for Occupational Safety and Health. Available at: http://
www2.cdc.gov/NORA/noratopictemp.asp?rscharea¼spr. Accessed:
Feb. 2, 2003.

Panel onMusculoskeletal Disorders and theWorkplace, Commission on
Behavioral and Social Sciences and Education, National Research
Council, Institute ofMedicine. 2001.Musculoskeletal disorders and the
workplace: Low back and upper extremities. Washington, D.C.:
National Academy Press, 492 pages.

Parker E, Krause N. 1999. Job quality in the hospitality industry:
Findings from the San Francisco Housekeeping StudyMadison: Center
on Wisconsin Strategy, University of Wisconsin-Madison. 23 pages.

Pietri F, Leclerc A, Boitel L, Chastang JF, Morcet JF, Blondet M. 1992.
Low-back pain in commercial travelers. Scan J Work Environ Health
18:52–58.

Physical Workload, Work Intensification, and Pain 11



Pransky G, Snyder T, Dembe A, Himmelstein J. 1999. Under-reporting
of work-related disorders in the workplace: A case study and review of
the literature. Ergonomics 42:171–182.

Pransky G, Moshenberg D, Benjamin K, Portillo S, Thackrey JL, Hill-
Fotouhi C. 2002a. Occupational risks and injuries in non-agricultural
immigrant Latino workers. Am J Ind Med 42:117–123.

Pransky G, Benjamin K, Hill-Fotouhi C, Fletcher KE, Himmelstein J,
Katz JN. 2002b. Work-related outcomes in occupational low back pain:
A multidimensional analysis. Spine 27:864–870.

Riihimaki H, Viikari-Juntura E, Moneta G, Kuha J, Videman T, Tola S.
1994. Incidence of sciatic pain among men in machine operating,
dynamic physical work, and sedentary work. A three-year follow-up.
Spine 19:138–142.

Rosenman KD, Gardiner JC, Wang J, Biddle J, Hogan A, Reilly MJ,
Roberts K, Welch E. 2000. Why most workers with occupational

repetitive trauma do not file for workers’ compensation. J Occ EnvMed
42:25–34.

Scherzer T, Rugulies R, Krause N. 2005. Work related pain and injury
and barriers to workers’ compensation among Las Vegas hotel room
cleaners. Am J Public Health 95:483–488.

Walker BF. 2000. The prevalence of low back pain: A systematic review
of the literature from 1966 to 1998. J Spinal Disord 13:205–217.

Ware JE. 1993. SF-36 health survey: Manual and interpretation guide.
Boston: The Health Institute, New England Medical Center.

Watson D, Clark LA. 1984. Negative affectivity: The disposition to
experience aversive emotional states. Psychol Bull 96:465–490.

Woods V, Buckle P, Haisman M. 1999. Musculoskeletal health of
cleaners. Guildford, UK: Robens Centre for Health Ergonomics,
European Institute for Health and Medical Sciences, University of
Surrey. 137 pages.

12 Krause et al.


