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Work-Related Musculoskeletal
Disorders in Physical Therapists:
A Prospective Cohort Study With
1-Year Follow-up
Marc Campo, Sherri Weiser, Karen L Koenig, Margareta Nordin

Background. Work-related musculoskeletal disorders (WMSDs) have a significant
impact on physical therapists, but few studies have addressed the issue. Research is
needed to determine the scope of the problem and the effects of specific risk factors.

Objectives. The objectives of this study were: (1) to determine the 1-year inci-
dence rate of WMSDs in physical therapists and (2) to determine the effects of
specific risk factors.

Design. This was a prospective cohort study with 1-year follow-up.

Methods. Subjects were randomly selected American Physical Therapy Associa-
tion members (N�882). Exposure assessment included demographic data, physical
risk factors, job strain, and specific physical therapy tasks. The primary outcome was
WMSDs, with a severity rating of at least 4/10 and present at least once a month or
lasting longer than a week.

Results. The response rate to the baseline questionnaire was 67%. Ninety-three
percent of the subjects who responded to the baseline questionnaire responded to
the follow-up questionnaire. The 1-year incidence rate of WMSDs was 20.7%. Factors
that increased the risk for WMSDs included patient transfers, patient repositioning,
bent or twisted postures, joint mobilization, soft tissue work, and job strain.

Limitations. The primary limitation of this study was the number of therapists
who had a change in their job situation during the follow-up year.

Conclusions. Work-related musculoskeletal disorders are prevalent in physical
therapists. Physical therapy exposures, patient handling, and manual therapy, in
particular, increase the risk for WMSDs.
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There is evidence that work-
related musculoskeletal disor-
ders (WMSDs) have a signifi-

cant impact on physical therapists.
In prior studies,1–6 physical thera-
pists reported taking sick time,
changing practice habits, changing
work settings, or leaving the profes-
sion due to WMSDs. Cromie et al2

reported that 1 in 6 physical thera-
pists changed settings or left the pro-
fession due to WMSDs. Glover et al3

reported that 32% of physical thera-
pists with WMSDs lost work time.
Molumphy et al6 reported that 18%
of physical therapists with WMSDs
of the low back changed their work
setting and that 12% of the physical
therapists reduced their patient care
hours.

Exposure to risk factors for WMSDs
is likely to result from patient care
activities that include lifting patients,
transferring patients, and the perfor-
mance of manual therapy. Each ac-
tivity involves the application of rel-
atively high levels of force, and each
activity may have to be performed in
hazardous postures. Patient handling
has been consistently associated
with WMSDs in nurses,7–11 and bio-
mechanical studies12,13 have demon-
strated very high associated loads.
Nurses have one of the highest rates
of nonfatal occupational musculo-
skeletal injuries.14,15

Studies to date on physical therapists
provide some indication of which
job tasks may increase the risk for
WMSDs. However, the exposure as-
sessments were inadequate for deter-
mining the effect of specific risk fac-
tors. New research is needed to
define the scope of the problem and
to demonstrate the association be-
tween physical therapy work and
WMSDs. The objectives of this study
were: (1) to determine the 1-year in-
cidence and prevalence rates of
WMSDs in physical therapists and (2)
to determine the effects of specific
risk factors.

Method
Study Design
The study was a nonexperimental,
prospective cohort study with a
1-year follow-up. Data were gathered
using 4-page, self-report, mailed
questionnaires at baseline and at
follow-up. The questionnaires and
protocols of this project were ap-
proved by the University Committee
on Activities Involving Human Sub-
jects at the Graduate School of Arts
and Science, New York University.

Subjects
The American Physical Therapy As-
sociation (APTA) randomly selected
1,500 members using a Microsoft Ac-
cess (version 2003)* query. Of the
1,500 names transmitted, 1,486
names were determined to be eligi-
ble. Some of the members did not
reside in the United States (n�9) or
had invalid addresses (n�4). One
member was on the doctoral disser-
tation committee of the primary in-
vestigator (MC) and was excluded.
Questionnaires were sent to the
1,486 members who were poten-
tially eligible. One year later, the
follow-up questionnaire was mailed
to every subject who responded to
the baseline questionnaire.

Inclusion and
Exclusion Criteria
The project included licensed phys-
ical therapists who were APTA mem-
bers and involved in direct patient
care at least 1 hour per week at their
primary position. The therapists had
to return both questionnaires, and
they had to reside in the United
States. There were no exclusion
criteria.

Background/Demographics
A series of background and demo-
graphic items including age, sex, ex-
perience, hours worked per week,
practice setting, hours of patient

care per week, and holding a second
job were included in the baseline
questionnaire. Patient care hours
were determined by the question
“Approximately how many hours
per week do you provide direct pa-
tient care at your primary job?”

Exposure Assessment
Exposure was assessed at baseline.
Exposure assessment included spe-
cific physical therapy tasks, general
physical risk factors, and psychoso-
cial factors. Specific physical therapy
tasks included patient transfers and
patient repositioning (almost never
or not at all, 1–5 times per day, 6–10
times per day, 11–15 times per day,
or more than 15 times per day) and
passive range of motion (PROM),
joint mobilization, and soft tissue
work (performed on 0 patients per
day, 1–5 patients per day, 6–10 pa-
tients per day, 11–15 patients per
day, or more than 15 patients per
day). General physical risk factors in-
cluded kneeling or squatting, work-
ing with the trunk bent or twisted,
awkward postures, static postures,
and repetition (almost never or not
at all, about 10% of the workday,
about 25% of the workday, half of
the workday or more).

Selection of risk factors and scaling
of questions were based on reviews
of the physical therapy, nursing, and
industrial literature.2–4,10,16–21 A panel
discussion with 8 physical therapists
and informal conversations with phys-
ical therapists also were used to select
variables of interest and to scale the
questions appropriately.

Psychosocial risk factors were as-
sessed with scales from the Job Con-
tent Questionnaire (JCQ).22 The JCQ
has been translated into several lan-
guages and has been shown to yield
reliable and valid data.23 Used ini-
tially to study heart disease and car-
diovascular outcomes, it also has
been applied in studies with muscu-
loskeletal outcomes. Scales for work

* Microsoft Corp, One Microsoft Way, Red-
mond, WA 98052-6399.
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demands (5 questions) and job con-
trol (8 questions) were chosen be-
cause these dimensions have been
associated with WMSDs.24–28 Scales
were totaled using specific formulas
developed for the JCQ and then di-
chotomized based on the scale aver-
ages as recommended by the JCQ
center. Physical therapists with high
demands and low control were clas-
sified as having job strain.

Three questions were included in
the follow-up questionnaire to deter-
mine whether respondents had
changed jobs, rotated positions, or
left the profession during the
follow-up year.

Outcome Variables
Outcomes were assessed at baseline
to establish prior cases and again at
follow-up to establish the 1-year in-
cidence rate. Outcomes were as-
sessed with a series of questions
adapted from Hagberg et al29 and the
Nordic Musculoskeletal Question-
naire (NMQ).30 The NMQ is a widely
used, valid, and reliable musculoskel-
etal surveillance and exposure as-
sessment tool.31–33

The primary outcome variable was
the 1-year incidence of WMSDs. A
case definition was developed that
was broad enough to capture
WMSDs that were sufficiently seri-
ous to cause problems at work but
restrictive enough to avoid WMSDs
that were minor complaints. A case
was defined as a report of WMSD
rated at least 4/10 on a visual analog
pain scale from 0 to 10 and lasting
more than 1 week or present at least
once a month. Similar definitions
have been used in other studies and
have been found to be more restric-
tive.26,34 An incident case was con-
sidered to be when a subject met the
case definition during the follow-up
period but was free of the disorder
for 8 weeks prior to baseline. Sec-
ondary outcomes included visiting

a physician, changing settings, and
leaving the profession due to WMSDs.

A complaint of WMSD was estab-
lished with the question “Have you
had any musculoskeletal pain during
the past 12 months that you believe
to be related to your work?” The
question “Have you had this pain or
discomfort during the past 8 weeks?”
was used to establish who was free
of a particular WMSD for 8 weeks
prior to baseline. Duration of WMSD
was assessed by the question “How
long does the pain or discomfort usu-
ally last (24 hours or less, 24 hours to
1 week, �1 week to 1 month, �1
month to 6 months, or �6 months)?”
Frequency of WMSD was assessed by
the question “How many times have
you had the pain or discomfort (once
every 6 months or less, once every
2–3 months, once a month, once a
week, or more often than once a
week)?” Respondents were directed
to answer each question separately
for each body region.

Pilot Testing
The questionnaire was given to phys-
ical therapists and physical therapy
educators for informal feedback. The
questionnaire was formally pilot
tested in 2 phases. The first phase
was a panel discussion with 8 phys-
ical therapists. Panel participants
were selected by judgment sampling
so that they included both expert
and novice clinicians. The mean age
of panel participants was 38.7 years,
and the mean experience was 11.4
years. The panel included 3 board-
certified clinical specialists.

In response to comments by panel
participants, the scaling of the high-
est exposure category was changed
from a frequency of 20 to 15. Both
during the panel discussion and dur-
ing informal feedback from physical
therapists, a pain level of 4/10 was
determined to be a reasonable level
to differentiate minor complaints
from more serious WMSDs.

The second phase was a test-retest
reliability study with a 1-month
follow-up period. Intraclass correla-
tion coefficients (2-way, mixed
model for absolute agreement) for
test-retest stability of questions re-
lated to specific physical therapy
tasks ranged from .80 to .91.35 Ques-
tions related to general physical risk
factors demonstrated moderate to
good reliability. Intraclass correla-
tion coefficients for those items
ranged from .49 to .69. Test-retest
stability of the JCQ scales was good
for decision authority (ICC�.71) and
psychological demands (ICC�.69)
but fair for skill discretion (ICC�
.35). The sample size of the pilot
study was small (n�19), and some of
the scales and questions were highly
influenced by 1 or 2 observations.
Content validity, face validity, and
test-retest reliability of the question-
naires were determined to be ade-
quate for use.

Data Entry
The questionnaires were entered
and coded using SPSS Data Entry
Builder (version 4.0.1).† The ques-
tionnaires were entered twice into
separate files and then were checked
for errors by comparing the 2 ver-
sions. Discrepancies between the 2
files were checked against the ques-
tionnaires and then corrected.
Twenty questionnaires were ran-
domly selected for final error verifi-
cation by comparing the entered
data with the original questionnaires.

Data Analysis
Data were analyzed using SPSS for
Windows (Graduate Pack, version
14.1)† and Intercooled Stata (version
9.2 for Windows)‡ computer pro-
grams. Exposure and background data
were taken from the baseline ques-

† SPSS Inc, 233 S Wacker Dr, Chicago, IL
60606.
‡ StataCorp LP, 4905 Lakeway Dr, College Sta-
tion, TX 77845.
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tionnaire. Outcome data were taken
from the follow-up questionnaire.

Descriptive statistics were produced
for all background factors, exposure
factors, and outcomes. The effect of
background factors on WMSDs was
analyzed using independent-sample t
tests for continuous variables and
the chi-square test of association for
categorical variables. Prevalence (for
each body region) was calculated by
taking the number of cases in that
body region and dividing it by the
total number of therapists who re-
sponded to the follow-up question-
naire. Incidence (for each body re-
gion) was calculated by taking the
number of cases in that body region
and dividing it by the number of
therapists who did not have a WMSD
in the same body region for at least 8
weeks prior to baseline.

Associations among primary risk
factors. Associations among pri-
mary risk factors were assessed using
the Kendall tau B statistic. The Ken-
dall tau B is a nonparametric corre-
lation coefficient based on the ranks
of the data. It is appropriate for or-
dinal data with equal or near-equal
numbers of categories.36,37 Multicol-
linearity among background factors
and primary risk factors was evalu-
ated by calculating the variance infla-
tion factors, variance proportions,
and eigenvalues.38 Where 2 back-
ground factors demonstrated multi-
collinearity, only 1 background fac-
tor was used for adjustment during
logistic regression.

Associations between primary risk
factors and WMSDs. The effects
of specific physical therapy tasks,
general physical risk factors, and psy-
chosocial risk factors on WMSDs in
specific body regions (the low back
and the wrist and hand, the 2 most
prevalent outcomes) were analyzed
using unconditional logistic regres-
sion. Subjects who were cases at
baseline for the body region in ques-

tion were eliminated from the data
file for that analysis. Primary, ordinal
predictor terms were coded as n�1
dummy variables. For each factor,
odds ratios (ORs) adjusted for age,
sex, hours worked per week at pri-
mary job, and holding a second job
were calculated. Ninety-five percent
confidence intervals (CIs) also were
calculated. Hours worked per week
and age were dichotomized based on
the median values. Prior to logistic
regression, missing values for age (25
missing) and hours per week (5 miss-
ing) were replaced with the sample
median. According to Tabachnik and
Fidell,38 different missing value strat-
egies are likely to yield similar results
when the total number of missing
values is less than 5% of potential
responses.

Trends were evaluated by treating
ordinal predictors as continuous
terms and reporting the P values of
the Wald statistic. The highest level
of exposure for the specific physical
therapy tasks (�15 per day) was
collapsed with the next highest cat-
egory due to the low number of re-
spondents at the highest level of
exposure. Where there were zero
cells at any level of exposure, the
variable was collapsed further.

Multivariate models were not reported
because there were not enough out-
comes for adequate power and be-
cause there was multicollinearity.
Although controversial, a general rec-
ommendation of at least 10 cases for
each predictor has been proposed.38

Multivariate models for the low back
and the wrist and hand included sev-
eral primary predictors, each coded as
n�1 dummy variables, as well as sev-
eral potential confounders. This sub-
stantially exceeded reasonable power
limitations.

Effects of changing jobs. To eval-
uate the stability of the OR estimates
when considering that physical ther-
apists change jobs, the risk factor

analysis was completed on a reduced
cohort of physical therapists who
had no change in job situation.

General Protocol
The baseline questionnaire, a cover
letter, a return envelope, and an in-
stitutional review board statement
were mailed in July 2005. A reminder
postcard was sent 2 weeks after the
initial mailing.

The follow-up mailing occurred in
July 2006. A reminder postcard was
sent 2 weeks later. A replacement
questionnaire, a cover letter, and a
return envelope were sent at 5
weeks to subjects who had not re-
sponded. A final replacement ques-
tionnaire, a cover letter, and a return
envelope were sent at 9 weeks. Any
mailing that came back with a
change-of-address label was resent to
the current address. At 5 weeks, the
addresses of nonrespondents were
checked against the US Postal Ser-
vice NCOALink database39 to check
for change of address status. If a
change of address was found, a new
packet was sent to the current
address.

To increase the response rates,
stamps were used on both the out-
going and return envelopes. All
cover letters were personally ad-
dressed and hand signed. Each
packet also contained a $3 Starbucks
gift card with a “Thank You!” note
hand written on each card. All cor-
respondence was printed on custom-
ized letterhead. One subject from
both the baseline and follow–up
phases was randomly chosen to re-
ceive a $500 APTA gift card. The
primary investigator’s name was
hand written above the return ad-
dress on each outgoing envelope.
Responses were accepted through
October 2006.

Role of the Funding Source
This project was supported by 2 Na-
tional Institutes of Science EARDA
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grants (HD 035965), a National Insti-
tute for Occupational Safety and
Health ERC Pilot Project Award (T42
OH008422), and a Smart Family
Foundation Grant. The grants were
used to cover direct and indirect ex-
penses related to the pilot studies
and the full project. Dr Koenig’s
work was supported, in part, by a
Center grant from the National Insti-
tute of Environmental Health Sci-
ences (ES00260).

Results
Response
One thousand twenty-nine physical
therapists responded to the baseline
questionnaire. Seventy-seven respon-
dents were not included in the study
because they did not have any clini-
cal hours (n�21), were retired
(n�18), did not have any patient
care responsibilities (n�35),
planned on retiring before follow-up
(n�1), were students (n�1), or de-
clined to complete the questionnaire
(n�1). The follow-up questionnaire
was mailed to each of the remaining
952 subjects who responded to the
baseline questionnaire. Responses to
the follow-up questionnaire mailing
were received from 882 physical
therapists (93%) before the deadline.
The mean time between responses
was 369 days (SD�20).

Missing Values and Accuracy
Exposure and background data were
taken from the baseline data file.
Outcomes were taken from the
follow-up data file. None of the ques-
tions had more than 5% missing val-
ues. The majority of questions had 5
or fewer missing values. An accuracy
check of 20 randomly selected ques-
tionnaires from both the baseline
and the follow-up phases yielded no
errors after data checking and clean-
ing procedures.

Background and
Demographic Factors
Background and demographic infor-
mation for subjects who responded
to both questionnaires was com-
pared with APTA’s membership pro-
file for the same year (2005). Sub-
jects were a little younger (mean age
of respondents�40.3 years, mean
age of APTA membership�41.6
years) and less experienced (mean
number of years of experience of
respondents�14.3 years, mean num-
ber of years of experience of APTA
membership�16.3 years). There
also was a higher proportion of fe-
male therapists compared with the
APTA membership (proportion of re-
spondents�0.71, proportion of
APTA membership�0.68).

Practice setting distributions were
generally similar to the APTA demo-
graphic profile. There were signifi-
cantly fewer members from the aca-
demic setting in the study sample.
More sample therapists reported
their work setting as “other,” and
more were employed in private out-
patient practices.

Changes in Job Situation
About 1 in 4 respondents (23.4%)
reported some type of job change
during the follow-up period. Respon-
dents reported rotating to another
unit within their facility (6.9%),
changing jobs (15.5%), and leaving
their jobs and not returning to work
at time of follow-up (2.4%).

Work-Related
Musculoskeletal Disorders
In the follow-up year, 507 physical
therapists (57.5%) reported a work-
related ache, pain, or discomfort in
678 body regions. The 1-year preva-
lence rate for WMSDs in any body
region was 28.0%. The 1-year inci-
dence rate was 20.7%. In total, 183
physical therapists reported 243 in-
cident cases. Table 1 lists the propor-
tions of incident cases for the
follow-up year. The greatest propor-
tion of incident cases was seen in the
low back, followed by the wrist and
hand, neck, and shoulder.

Physical therapists with incident
cases had to be pain-free for 8 weeks
prior to baseline. Some therapists
could have had incident cases during
the baseline year but were pain-free
at baseline. This was not common.
For the wrist and hand, 5 therapists
had prevalent cases during the base-
line year but were pain-free at base-
line. For the low back, 3 therapists
had prevalent cases during the base-
line year but were pain-free at base-
line. Incident cases were primarily
new cases rather than recurrences of
cases from the baseline year.

Table 1.
1-Year Incidence of Work-Related Musculoskeletal Disorders

Body Region No. of Physical Therapists
With Incident Cases

1-Year Incidence
Rate (%)

Any body region 183 20.7

Low back 51 6.6

Hand and wrist 42 5.3

Neck 39 4.9

Shoulder 27 3.2

Upper back 20 2.4

Hip and thigh 20 2.3

Ankle and foot 19 2.2

Knee 18 2.1

Elbow 12 1.4
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Many of the therapists who reported
having incident cases during the
follow-up year, however, had re-
ported complaints that did not reach
case status during the baseline year.
For the low back, wrist and hands,
upper back, and neck, at least one
half of the therapists who developed
new WMSDs during the follow-up
year had reported work-related
aches, pain, or discomfort during the
baseline year that did not qualify as
cases of WMSDs.

Impact of WMSDs
Table 2 lists the numbers and per-
centages of physical therapists who
reported consulting a physician, los-
ing work time, changing settings, or
leaving the profession due to WMSDs.
One hundred fifteen physical thera-
pists (13%) reported visiting a physi-
cian due to WMSDs. Sixty-two ther-
apists (7%) lost work time due to
WMSDs. Eighteen therapists (2.0%)
reported changing settings due to
WMSDs. Four physical therapists
(0.5%) reported leaving the profes-
sion due to WMSDs.

Associations Between
Background Factors and WMSDs
Associations between background
factors and WMSDs are summarized
in Table 3. Female therapists, older
therapists, and more experienced
therapists were more likely to de-
velop WMSDs. The mean difference
between therapists with and without
WMSDs was marginally significant
for age (mean difference�1.8 years,
P�.05) but not for experience
(mean difference�1.2 years, P�.18).
The difference in proportions of
WMSDs among male and female
physical therapists was not signifi-
cant. Therapists with WMSDs were
similar to therapists without WMSDs
with regard to hours worked per
week, hours of patient care, and
holding a second job.

Settings
The proportion of cases varied
across settings. The highest propor-
tions of WMSDs (in settings with
more than 10 respondents) were
seen in school system (31.3%),
“other” (24.5%), private outpatient
physical therapy (22.3%), home care
(21.0%), and acute care (17.3%)
settings.

Associations Among Risk Factors
Significant correlations were noted
between patient positioning and pa-
tient transfers (Kendall tau B�.77,
P�.01). Manual techniques also
were highly correlated with each
other. Soft tissue work was highly
correlated with joint mobilization
(Kendall tau B�.76, P�.01) and
moderately correlated with PROM
(Kendall tau B�.51, P�.01). Joint

Table 2.
Impact of Work-Related Musculoskeletal Disorders (WMSDs)

Body Region Consulted
Physician

Changed
Settings

Left
Profession

Lost Work
Time

Neck 29 (3.3%) 5 (0.6%) 0 (0.0%) 15 (1.7%)

Shoulder 25 (2.8%) 2 (0.2%) 0 (0.0%) 9 (1.0%)

Elbow 12 (1.4%) 5 (0.6%) 0 (0.0%) 2 (0.2%)

Wrist and hand 32 (3.6%) 5 (0.6%) 1 (0.1%) 14 (1.6%)

Upper back 14 (1.6%) 2 (0.2%) 0 (0.0%) 6 (0.7%)

Low back 36 (4.1%) 5 (0.6%) 3 (0.3%) 26 (2.9%)

Hip and thigh 15 (1.7%) 1 (0.1%) 1 (0.1%) 4 (0.5%)

Knee 12 (1.4%) 2 (0.2%) 1 (0.1%) 6 (0.7%)

Ankle and foot 17 (1.9%) 1 (0.1%) 1 (0.1%) 5 (0.6%)

Totala 115 (13.0%) 18 (2.0%) 4 (0.5%) 62 (7.0%)

a The total reflects percentage of subjects who reported the impact in any body region. Impacts of
WMSDs in multiple body regions were counted only once.

Table 3.
Associations Between Background Factors and Work-Related Musculoskeletal
Disorders (WMSDs)

Factor n Mean for Subjects
Without WMSDs

Mean for Subjects
With WMSDs

P a

Age (y) 857 39.9 41.7 .05

Experience (y) 881 14.1 15.3 .18

Hours per week 877 36.7 37.2 .52

Patient care hours per week 871 28.7 29.0 .73

Total hours per week 868 38.0 38.6 .50

Proportion of
Subjects With
WMSDs

Proportion of
Subjects Without
WMSDs

P b

Male 254 0.18 0.82

Female 627 0.22 0.78 .22

No second job 702 0.20 0.80

Second job 179 0.24 0.76 .21

a Independent samples, 2-tailed t test.
b Pearson chi-square test of association.
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mobilization and PROM also were
moderately correlated (Kendall tau
B�.55, P�.01). Among the general
physical risk factors, a moderate cor-
relation was noted between awk-
ward postures and bent or twisted
postures (Kendall tau B�.51,
P�.01). Multicollinearity was noted
between age and experience and be-
tween hours per week and patient
care hours. Only age and hours per

week were retained for the logistic
regression analysis.

Risk Factors for WMSDs
of the Low Back
Associations between risk factors
and WMSDs of the low back are sum-
marized in Table 4 (only risk factors
with significant or near-significant
ORs or trends are listed). Patient
transfers, patient repositioning, bent

or twisted postures, and job strain
increased the risk for low back
WMSDs. Therapists who transferred
patients 6 to 10 times per day had
odds of developing low back WMSDs
that were 2.4 times higher than
those of therapists who did not per-
form any transfers (OR�2.40, 95%
CI�1.03–5.62). The OR for thera-
pists who transferred patients 10 or
more times per day was higher but
not significant. A trend of increased
incidence of low back WMSDs across
increasing levels of patient transfers
(P�.02) was noted. The ORs and test
for trend for positioning approached
significance. Therapists who reposi-
tioned patients more than 10 times per
day had odds of developing low back
WMSDs that were 2.61 times higher
than those of therapists who did not
reposition patients (OR�2.61, 95%
CI�0.96–7.08).

Bent or twisted postures increased
the risk for low back WMSDs. Ther-
apists who reported exposure to
bent or twisted postures had 5.74
times higher odds of developing
WMSDs than therapists who re-
ported no exposure to bent postures
(OR�5.74, 95% CI�1.60–20.65). A
trend of increasing low back WMSDs
across increasing levels of bent pos-
tures also was noted (P�.02). Ther-
apists who reported job strain had
2.52 times higher odds of developing
a low back WMSDs during the
follow-up year (OR�2.52, 95%
CI�1.38–4.61).

Risk Factors for WMSDs of the
Wrist and Hand
Associations between risk factors
and WMSDs of the wrist and hand
are summarized in Table 5 (only risk
factors with significant or near-
significant ORs or trends are listed).
All 3 manual techniques increased
the risk for WMSDs of the wrist and
hand. Of the 3 techniques, the most
substantial effect was seen with
higher levels of soft tissue work.
Therapists who performed soft tis-

Table 4.
Univariate Associations Between Risk Factors and Work-Related Musculoskeletal
Disorders (WMSDs) of the Low Backa

Risk Factor No. of Subjects
With/Without
WMSDs

Univariate OR
(95% CI)b

Test for Trend
(P)

Patient transfers .02

0 times/d 17/346 1.00

1–5 times/d 19/256 1.57 (0.79–3.10)

6–10 times/d 10/82 2.40 (1.03–5.62)

�10 times/d 5/39 2.55 (0.88–7.42)

Positioning .07

0 times/d 18/323 1.00

1–5 times/d 19/266 1.30 (0.66–2.54)

6–10 times/d 8/94 1.48 (0.61–3.57)

�10 times/d 6/39 2.61 (0.96–7.08)

Bent or twisted postures .02

Almost never/not at all 3/129 1.00

About 10% of the day 22/290 3.46 (1.01–11.81)

About 25% of the day 12/193 2.83 (0.78–10.27)

Half of the workday or more 14/110 5.74 (1.60–20.65)

Awkward postures .16

Almost never/not at all 19/301 1.00

About 10% of the day 16/280 0.95 (0.48–1.88)

About 25% of the day 12/98 1.86 (0.86–3.99)

Half of the workday or more 4/43 1.53 (0.49–4.79)

Repetitive tasks .16

Almost never/not at all 14/266 1.00

About 10% of the day 21/254 1.65 (0.81–3.34)

About 25% of the day 9/140 1.27 (0.53–3.03)

Half of the workday or more 7/59 2.30 (0.87–6.04)

Job strain

No 31/580 1.00

Yes 20/133 2.52 (1.38–4.61)

a OR�odds ratio, CI�confidence interval.
b Adjusted for age, sex, hours per week at primary job, and holding a second job.
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sue work on more than 10 patients
per day had odds of developing
WMSDs that were 13.61 times higher
than those therapists who per-
formed no soft tissue work (OR�
13.61, 95% CI�2.91–63.78). Thera-
pists who performed joint mobiliza-
tion on more than 10 patients per
day had odds of developing wrist
WMSDs that were 7.95 times higher
than those of therapists who did
not perform joint mobilization
(OR�7.95, 95% CI�2.18–29.04).
Although the individual ORs for
PROM were not significant, a trend
of increasing odds across increas-
ing levels of exposure for all 3 man-
ual techniques was noted. Thera-
pists who performed more than 5
transfers (OR�0.20, 95% CI�0.06 –
0.69) or who repositioned pati-
ents more than 5 times (OR�0.21,
95% CI�0.06 – 0.74) had lower
odds of developing wrist and hand
WMSDs.

Comparison of Risk Factors
Between Full Cohort and Partial
Cohort Without Therapists Who
Changed Jobs
Odds ratios for significant risk fac-
tors in the full cohort analysis
(n�882) were compared with ORs
for a partial cohort that did not in-
clude therapists who had a change
in job situation during the follow-
up year (n�676). The results for
variables with significant or near-
significant associations are summa-
rized in Table 6. The point estimates
of the ORs, in general, were similar
for low back WMSDs and reduced
for wrist WMSDs in the smaller co-
hort. The CIs were broader in the
smaller cohort.

Discussion
A substantial number of respondents
reported WMSDs. The prevalence of
work-related musculoskeletal com-
plaints (57.5%) was similar to the
rates found in prior studies1,3,4 and
similar to the rate reported at base-
line (60.8%) but lower than the rate

found by Cromie et al2 (80%). The
1-year incidence rate of 20.7% repre-
sented a substantial proportion of
therapists who developed a new
WMSD based on a fairly stringent
case definition. Incidence for some
therapists represented a completely
new WMSD. For other therapists, it
represented a transition from com-
plaint to case status. Intervention
strategies, therefore, should be fo-

cused on secondary prevention as
well as primary prevention.

Comparison of this incidence rate
with those of other studies in mus-
culoskeletal epidemiology is not pos-
sible. The vast majority of studies do
not evaluate every body region and
among those that do, a standardized
case definition is rarely used despite
being recommended.29 Additionally,

Table 5.
Univariate Associations Between Risk Factors and Work-Related Musculoskeletal
Disorders (WMSDs) of the Wrist and Handa

Risk Factor No. of Subjects
With/Without
WMSDs

Univariate OR
(95% CI)b

Test for Trend
(P)

Patient transfers �.01

0 times/d 26/330 1.00

1–5 times/d 13/278 0.54 (0.27–1.08)

�5 times/d 3/145 0.20 (0.06–0.69)

Positioning .01

0 times/d 22/307 1.00

1–5 times/d 17/286 0.73 (0.38–1.42)

�5 times/d 3/159 0.21 (0.06–0.74)

PROM �.01

0 patients/d 1/40 1.00

1–5 patients/d 16/386 2.04 (0.26–16.01)

6–10 patients/d 12/208 3.10 (0.38–24.97)

�10 patients/d 13/120 6.60 (0.81–53.99)

Joint mobilization �.01

0 patients/d 3/160 1.00

1–5 patients/d 14/283 2.92 (0.82–10.42)

6–10 patients/d 10/162 4.51 (1.20–17.00)

�10 patients/d 15/147 7.95 (2.18–29.04)

Soft tissue work �.01

0 patients/d 2/165 1.00

1–5 patients/d 15/326 4.29 (0.96–19.10)

6–10 patients/d 13/157 9.22 (2.01–42.23)

�10 patients/day 12/103 13.62 (2.91–63.81)

Repetitive tasks .15

Almost never/not at all 12/285 1.00

About 10% of the day 16/265 1.48 (0.68–3.23)

About 25% of the day 7/145 1.13 (0.43–2.95)

Half of the workday or more 6/54 2.78 (0.98–7.85)

a OR�odds ratio, CI�confidence interval, PROM�passive range of motion.
b Adjusted for age, sex, hours per week at primary job, and holding a second job.
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very few studies specify that pain be
work-related.

Physical therapists did not change
settings due to WMSDs or leave the
profession due to WMSDs in substan-

tial numbers. This finding contrasts
with the study by Cromie et al,2

where 1 in 6 physical therapists
changed settings or left the profes-
sion due to WMSDs. Few therapists
saw a physician because of their

WMSDs. There is evidence that ther-
apists prefer to treat themselves or
seek informal treatment from col-
leagues as opposed to seeking formal
evaluation.3 Very few therapists in
this sample lost work time due to
WMSDs (7%).

The physical therapists did not ap-
pear to seek treatment, take time off
from work, or seek evaluation in re-
sponse to WMSDs. Cultural factors
may be responsible, in part, for this
behavior.40,41 Potential solutions
should include a discussion of the
professional culture where dedica-
tion and good health are valued to
the point where it may be too em-
barrassing for a physical therapist to
discuss injuries, seek help, or take
time off from work.

Work-related musculoskeletal disor-
ders were associated with increasing
age. As physical therapists become
older, strategies must be developed
that will allow them to continue clin-
ical practice.

Patient handling (transfers and repo-
sitioning) increased the risk for
WMSDs of the low back. This finding
was consistent with a cross-sectional
analysis of baseline data from this
project and with prior research. Pa-
tient handling has been associated
with WMSDs in physical therapists1,2

and nurses.7,10,42,43 Differences be-
tween the 2 tasks in terms of risk are
difficult to determine because they
are usually performed in the same
settings. It is likely that each task
imparts substantial risk.

Protective measures should be con-
sidered for lifting and handling pa-
tients whenever possible. Use of
equipment such as sliding boards,
sit-to-stand devices, sliding sheets,
lifting equipment (free-standing
and ceiling mounted), and height-
adjustable beds can reduce the risk
of WMSDs.44–46 Lifting policies also
should be considered on the facility

Table 6.
Comparison of Risk Factors Among Physical Therapists Who Did and Did Not
Change Jobsa

Risk Factor Outcome Full Sample
Univariate OR
(95% CI)b

Reduced Sample
Univariate OR
(95% CI)b

Patient transfers Low back

0 times/d 1.00 1.00

1–5 times/d 1.57 (0.79–3.10) 2.15 (0.91–5.08)

6–10 times/d 2.40 (1.03–5.62) 2.34 (0.73–7.55)

�10 times/d 2.55 (0.88–7.42) 2.26 (0.46–11.17)

Positioning Low back

0 times/d 1.00 1.00

1–5 times/d 1.30 (0.66–2.54) 0.94 (0.40–2.24)

6–10 times/d 1.48 (0.61–3.57) 1.50 (0.50–4.49)

�10 times/d 2.61 (0.96–7.08) 2.19 (0.57–8.40)

Bent or twisted postures Low back

Almost never/not at all 1.00 1.00

About 10% of the day 3.46 (1.01–11.81) 5.58 (0.72–43.34)

About 25% of the day 2.83 (0.78–10.27) 6.56 (0.82–52.15)

Half of the workday or more 5.74 (1.60–20.65) 6.21 (0.73–52.86)

Job strain Low back

No 1.00 1.00

Yes 2.36 (1.30–4.28) 2.28 (1.02–5.10)

PROM Wrist and hand

0 patients/d 1.00 1.00

1–5 patients/d 2.04 (0.26–16.01) 2.01 (0.25–16.06)

6–10 patients/d 3.10 (0.38–24.97) 2.32 (0.27–19.62)

�10 patients/d 6.60 (0.81–53.99) 4.92 (0.57–42.41)

Joint mobilization Wrist and hand

0 patients/d 1.00 1.00

1–5 patients/d 2.92 (0.82–10.42) 2.50 (0.69–9.13)

6–10 patients/d 4.51 (1.20–17.00) 2.75 (0.65–11.53)

�10 patients/d 7.95 (2.18–29.04) 5.38 (1.39–20.80)

Soft tissue work Wrist and hand

0 patients/d 1.00 1.00

1–5 patients/d 4.27 (0.96–19.03) 3.45 (0.75–15.79)

6–10 patients/d 9.22 (2.01–42.23) 5.80 (1.20–28.00)

�10 patients/d 13.61 (2.91–63.78) 9.54 (1.93–47.07)

a OR�odds ratio, CI�confidence interval, PROM�passive range of motion.
b Adjusted for age, sex, hours per week at primary job. and holding a second job.
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level. Minimal lift policies and lifting
teams have been proven to reduce
caregiver injury rates.47,48

All 3 manual techniques increased
the risk for wrist WMSDs. This find-
ing was consistent with the results of
prior studies1–4 and the baseline
analysis. Soft tissue work emerged as
the most substantial risk factor, with
the ORs for the higher exposure cat-
egories representing a severe in-
crease in risk.

All 3 techniques impart very high
loads to the wrists and hands and
could increase the risk for wrist and
hand WMSDs. However, there ap-
pears to be something especially haz-
ardous about soft tissue work. Soft
tissue techniques usually are per-
formed for longer durations. That
may partially explain the results.
Manual therapy has been studied as a
risk factor for wrist and hand inju-
ries,49,50 but more focus on soft tis-
sue work is urgently needed.

A variety of protective measures for
manual therapy such as thumb splints,
mobilization wedges, and soft tissue
devices are available. These devices
have not been studied in depth, but
they may provide some measure of
protection. Physical therapists should
be introduced to this equipment as
they learn to perform manual tech-
niques. Clinicians also may benefit
from judicious application of certain
techniques, considering them only for
patients who truly need them.

Job strain was associated with
WMSDs of the low back in both the
baseline and longitudinal analyses.
This association was consistent with
findings from studies in other popu-
lations. Work-related musculoskele-
tal disorders have been associated
with job strain,24,51 increased job de-
mands,52–55 and reduced job con-
trol.53,56–58 Physical therapists may
believe that WMSDs have a mostly
mechanical etiology and can be pre-

vented with attention to mechanical
factors and body mechanics.40 The
current study suggests that psycho-
social risk factors play an important
role in the etiology and perpetuation
of WMSDs.

The main limitation of this study was
the instability of the exposure data
from baseline. About 23% of the sub-
jects had a significant change in their
work status over the follow-up year.
It was possible that many of the ther-
apists who changed jobs went to po-
sitions in similar settings. It also was
possible that they developed their
WMSDs prior to changing positions.
Comparison of the cohorts with and
without job changes revealed differ-
ent magnitudes of association and
varying levels of significance, but
very similar risks overall. The find-
ings also were generally similar to an
analysis of the cross-sectional, base-
line data.

This study included APTA members
only. The results, therefore, may be
generalizable to the population of
APTA members but not necessarily
to physical therapists in general.
Based on a survey by APTA in 2005,59

employment information for non-
members is not very different from
that of members. However, it is un-
known whether any differences
would affect their responses to this
questionnaire. Nonmembers were
more likely to be female, but sex was
not associated with WMSDs in this
analysis. A smaller proportion of
nonmembers worked full-time.
Work hours, however, were not as-
sociated with WMSDs in this analy-
sis. Further research should include
both APTA members and nonmem-
bers to account for the differences
between the 2 groups.

Power for evaluating the specific ef-
fects of certain exposure levels was
limited. There are no generally ac-
cepted guidelines for power in logis-
tic regression. Tabachnik and Fi-

dell38 have suggested 10 cases for
each predictor, but they qualify that
there is very little substantiation for
this number. In the current study, for
some predictors, low numbers of
therapists with cases in some of the
exposure levels may have served to
either inflate or reduce the ORs and
could have caused some instability.
Very high ORs should be interpreted
with caution.

Confounding (in both measured and
unexplored variables) was a consid-
eration. A bent posture, for example,
could have been considered an awk-
ward posture. However, therapists
in the panel discussion and thera-
pists who gave informal feedback
were confident that the specific
physical therapy techniques were
easily distinguishable. Therefore, the
high correlations among specific
physical therapy tasks were likely to
reflect the patient populations and
tasks required in certain settings.
Multivariate models can control for
confounding in measured variables.
However, the high number of
dummy coded predictors, high cor-
relations among some predictors,
and low numbers of cases at certain
levels of exposure precluded the use
of multivariate models. Future stud-
ies should include larger sample
sizes and exposure assessments that
avoid multicollinearity. Future stud-
ies also could use a less restrictive
case definition that would result in
additional cases.

The seemingly protective effect of
transfers and repositioning for wrist
WMSDs requires explanation. It is
likely that wrist and hand injuries
were less common in settings where
physical therapists have to transfer
and reposition patients a lot and,
therefore, do not perform manual
therapy frequently. Thus, it could
have been the lack of manual tech-
niques that reduced the risk for wrist
and hand WMSDs as opposed to the
protective effect of patient handling.
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In conclusion, there were 2 major
findings to consider from these data.
The first major finding was that
about 57% of the respondents re-
ported a complaint of a work-related
ache, pain, or discomfort. About 1 in
5 respondents (20.7%) reported a
WMSD that met a stringent incident
case definition. The second major
finding was a clear association be-
tween physical therapy work and
WMSDs. Patient transfers and reposi-
tioning were associated with
WMSDs in the low back ,and soft
tissue work and joint mobilization
were associated with WMSDs in the
wrist and hand. These associations
were mostly independent of hours
worked, age, sex, holding a second
job, and other primary risk factors.
These associations also are consis-
tent with criteria required for causal
inference, including theoretical plau-
sibility, statistical association, evi-
dence of dose-effect relationships,
and consistency with prior studies.60

To reduce the rate of WMSDs in
physical therapists, 2 recommenda-
tions are proposed. The first recom-
mendation is wider consideration of
safe patient-handling and movement
policies within the profession. The
American Nurses Association has es-
tablished a campaign to advance safe
patient-handling practices.61 The
APTA is collaborating in these ef-
forts.62 These efforts, however, are
primarily focused on the movement
of dependent or partially dependent
patients. The concept of patient han-
dling should be expanded to include
manual therapy, which also poses
considerable risk.

Part of the effort to advance safe
patient handling would include
changes in professional (entry-level)
physical therapist education. These
changes would include expanded
content on WMSDs in physical ther-
apists as well as the use of equip-
ment and protective devices. This
also should include a discussion of

the role that the professional culture
may play in the development of
WMSDs.

The second recommendation is an
expansion of the research agenda re-
lated to WMSDs in physical thera-
pists and other health care workers.
Studies with large sample sizes and
multivariate models are needed to
further examine the link between
physical therapy exposures and
WMSDs. Because the majority of
therapists who have WMSDs do not
take time off from work, studies that
look at the impact of WMSDs, while
at work as well as over the long term,
also are needed.
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