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Musculoskeletal injuries in the occupational setting have
significant impact on the worker, employer, and healthcare
system. The commercial truck driver (CTD) experiences some
of the highest rates of injury, missed days of work, and
workers’ compensation costs compared with other work-
ers. In this population, the back is most commonly affected
whereas shoulder injuries are the second but require 5 times
more days away from work. Commercial truck drivers are
significantly impacted by shoulder injuries; however, little is
known about the unique mechanisms of injury, specific inju-
ries, or possible preventative measures among this group of
workers. This article reviews the current state of the science
related to musculoskeletal disorders of the shoulder within
the CTD population, to provide a better understanding of
the true extent of these disorders and their impact, and to
create a foundation for future research.

he National Institute for Occupational Safety

and Health (NIOSH) was established in 1970

with the goal to create new knowledge that ad-

vances injury prevention and provides recom-
mendations that prevent injury and illness within the
working population (NIOSH, 2013). The National
Occupational Research Agenda (NORA) is a program
within NIOSH to create partnerships to stimulate the
growth of occupational safety research (NIOSH, 2012).
NORA created counsels for each of the 10 NIOSH sec-
tors to create guidelines and goals for the development
of research and new knowledge within their respective
groups. The commercial truck driver (CTD) popula-
tion is part of the Transportation, Warehousing, and
Utilities (TWU) industry sector. In 2009, NORA pub-
lished a report that outlined four strategic research
goals for the TWU sector: (1) Reduce lost workday oc-
cupational traumatic injury and fatality rates in the
TWU sector; (2) reduce the incidence and severity of
work-related musculoskeletal disorders (MSDs)
among workers in the TWU sector; (3) improve health
and reduce premature mortality among TWU workers
through workplace programs and practices; and (4)
identify, evaluate, and reduce chemical, biological,
and physical occupational hazards and exposures
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(NORA Transportation, Warehousing, and Utilities
Sector Council, 2009).

In 2014, the United States Department of Labor
(USDOL) reported the overall incidence rate of nonfatal
occupational injuries and illness requiring days away
from work to be 100 of every 10,000 full-time workers.
Commercial truck drivers had the second highest inci-
dence rate (322.8/10,000) of injury among all occupa-
tions (USDOL, 2013), representing a 14% increase from
the previous year. Musculoskeletal disorders of the back
most commonly are manifested in this population
(35.5%), followed by shoulder injuries as the second
most common MSD (15.7%) (USDOL, 2013). Workers
with back injuries miss 9 days of work per incident com-
pared with workers with shoulder injuries, who miss
46 days per incident (USDOL, 2013). There are also sig-
nificant financial strains associated with MSDs of the
shoulder. Workers’ compensation claims related to MSDs
of the shoulder are 17% higher than the average claim of
all other workers’ compensation claims (Davis, Dunning,
Jewell, & Lockey, 2014). Davis et al. (2014) also showed
that CTDs between the ages of 55 and 64 years had a
median cost per claim of $15,300 for shoulder injuries,
the highest cost among all age groups and all MSDs.

Musculoskeletal disorders to the shoulder have a
significant impact on the CTD population. Even
though these injuries account for some of the highest
incidence rates, days of work missed, and costs, there
is little to no research investigating MSDs of the
shoulder in CTDs. This may represent a significant
gap in research related to the CTD population and is
directly related to the first and second strategic goals
of NORA to reduce lost workdays to injury and the
incidence/severity of work-related MSDs (NORA
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Ficure 1. Shoulder anatomy: (A) anterior view; (B) posterior view. From Tank, P. W., & Gest, T. R. (2009). Atlas of Anatomy, 1st ed.
Philadelphia: Lippincott Williams & Wilkins; p. 30. Reprinted with permission.

Transportation, Warehousing, and Utilities Sector
Council, 2009). The purpose of this article was to re-
view the current state of the science related to MSDs
of the shoulder within the CTD population to better
understand the true extent of these disorders and
their impact and to create a foundation for future re-
search with this population.
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Understanding the Shoulder

It is important to review the anatomy and function of
the shoulder in order to understand the literature
relevant to these types of MSDs in this population. The
shoulder is a complex joint that is made up of three
bones, nine muscles, and eight ligaments (see Figure 1;
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Skinner & McMahon, 2014). The shoulder is a ball and
socket joint that allows for an extreme range of motion
(ROM); this motion makes the shoulder more unstable
than other joints throughout the body. The healthy
shoulder can have up to 160° of flexion/forward eleva-
tion and 60° of extension, which create a 220° arc, 180°
of motion from abduction, 70° of internal rotation, and
90° of external rotation (Thompson, 2010). Because of
this extreme ROM, the shoulder uses both static
(ligaments) and dynamic (muscles) restraints to
maintain joint stability and integrity.

The humerus and the glenoid cavity of the scapula
form the central joint of the shoulder, the glenohumeral
joint. The glenoid cavity is small in size when compared
with the humeral head. This is what allows the shoulder
to have the greatest ROM of any joint in the body
(Thompson, 2010). This can be visualized as a golf ball
sitting on a golf tee. It does not take much force to knock
the golf ball off, and in the shoulder, this extreme mo-
tion creates a mobile but unstable joint. The glenoid
cavity is surrounded by a piece of circular cartilage,
called the labrum, creating a larger surface area in
which the humeral head rests. This cartilage improves
the stability; by using the golf ball and the tee analogy,
the labrum creates a larger plate top of the tee for the
golf ball to sit on. The rotator cuff is the main muscle
group responsible for the motion of the glenohumeral
joint. It is composed of the supraspinatus (abduction
and forward flexion), infraspinatus (external rotation),
teres minor (external rotation), and subscapularis (in-
ternal rotation) (Thompson, 2010). These four muscles
create a capsule around the glenohumeral joint, provid-
ing stability as well as motion.

The unique anatomy of the shoulder and its required
use in most occupational settings are associated with
several risk factors that may result in injury. Some of
these risk factors are repetitive motion during work,
working with arm in elevated position, small work-
places, long periods of sustained activity, and fatigue
(Ferguson, Allread, Le, Rose, & Marras, 2013; Hanvold,
Waersted, & Veiersted, 2012; McDonald, Tse, & Keir,
2016; Nordander et al., 2009; Svendsen et al., 2004).

Literature Review

The literature related to MSDs and CTDs was identified
by using two common databases: PubMed and CINAHL.
The inclusion criteria for this literature search required
the publication to be peer reviewed and written in the
English language within the last 10 years. The initial
search included the keywords “shoulder injury” and
“commercial truck driver,” which resulted in no cita-
tions. The date range was expanded to 25 years, and the
key words were adjusted to include “shoulder,” “injury,”
“musculoskeletal disorder,” “truck driver,” “commercial
driver,” and “long haul.” Using the revised criteria, the
search yielded 429 articles. Duplicates were removed
(n = 21), and the article titles and abstracts were re-
viewed to make sure they addressed MSDs within the
CTD population. The remaining 45 articles were then
reviewed in depth to verify that they evaluated MSDs
that included the shoulder. Only five articles were found
to address MSDs that included the shoulder in the CTD
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population, including a report from the U.S. Bureau of
Labor Statistics (USBLS, 2014) found during a second-
ary search of Google Scholar.

Because of the limited search results regarding CTDs
and MSDs, a new search using the search terms “shoul-
der injury” and “occupational” was completed with the
same initial inclusion criteria with the goal of finding
current research investigating MSDs of the shoulder in
non-CTD occupational settings. This search resulted in
233 articles. Duplicates were removed (n = 9), and the
titles and abstracts were reviewed to verify that the arti-
cles addressed MSDs in the occupational setting and 56
articles remained. These articles were reviewed in their
entirety to verify that these publications specifically ad-
dressed shoulder injuries within the occupational set-
ting. This left 21 articles that were related to MSDs of
the shoulder within the occupational setting.

In total, there were 26 articles identified for inclusion
in the literature review (see Figure 2). The available
publications were divided into four categories based on
research population: (1) research studies related to
CTD; (2) research studies of another single occupational
population; (3) research studies of multiple occupa-
tional populations; and (4) research studies of biome-
chanics in no particular population.

RESEARCH STUDIES RELATED T0 CTDsS

Each of the five publications regarding CTDs investi-
gated correlations and trends related to MSDs within
this unique population (see Appendix A). Research has
consistently shown that in CTDs, the shoulder has the
second highest incidence of injury whereas the back has
the highest incidence rate (Davis et al., 2014; McCall &
Horwitz, 2005; Smith & Williams, 2014; USDOL, 2013;
van der Beek, Frings-Dresen, van Dijk, Kemper, &
Meijman, 1992).

The first study to investigate the incidence of MSDs in
CTDs was published in 1992. It was a nonexperimental,
descriptive design study that assessed complaints using
the Periodic Occupational Health Survey (Broersen,
Weel, & van Dijk, 1989) with 534 CTDs in England. The
third most common body part with complaints of pain
among CTDs was the shoulder (28%). van der Beek et al.
(1992) indicated that the 28% of CTDs had complaints of
shoulder pain while the back (47%) and neck (29%) were
the only areas with more complaints.

A study of reported shoulder injuries within a large
goods transport company in Denmark (McCall &
Horwitz, 2005) showed that, within the CTD popula-
tion, falls from height were the most common mecha-
nisms of injury. Stepping off of an edge was the trigger
for these falls 33% of the time. A unique finding in the
research was that 51% of all injuries happened to work-
ers with less than 1 year of experience (McCall &
Horwitz, 2005).

A study of ergonomic risks and discomfort of CTDs
while performing common tasks outside of the cab indi-
cated that the right shoulder is associated with the most
complaints of physical discomfort whereas the left
shoulder was associated with the third most common
complaints (Reiman, Pekkala, Vayrynen, Putkonen, &
Forsman, 2014). The mechanism of injury most com-
monly associated with shoulder discomfort was
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FiGure 2. Literature review flow chart.

overexertion and/or repetitive motion and was most
often reported during unloading cargo at the delivery
site (Reiman et al., 2014).

Two studies evaluated the effects of MSDs on CTDs
using data from workers’ compensation claims. The
shoulder was associated with one of the highest inci-
dence rates of work-related injury; these claims were
some of the costliest (Davis et al., 2014; Smith &
Williams, 2014). Commercial truck drivers had a higher
incidence of injury to the shoulder than nontrucking
populations. They also had an increased risk of develop-
ing partial or total disability related to occupational
MSDs (Smith & Williams, 2014). Davis et al. (2014) re-
ported that CTDs had a higher number of claims related
to the shoulder, and these claims had a 20% higher mean
cost compared with any other profession. In fact, the
commercial driver industry sector had the highest aver-
age cost per workers’ compensation claim for all age
groups and all occupational sectors (Davis et al., 2014).

A 2013 USDOL report addressing Occupational Safety
and Health Administration (OSHA) reportable injuries

© 2016 by National Association of Orthopaedic Nurses

and illnesses indicated that the second most common in-
jury reported by CTDs was to the shoulder (15.7%), with
each incident leading to an average of 46 missed days of
work. Although work-related back injuries were found to
be two and half times more likely than shoulder injuries,
shoulder injuries required five times as long to recover
compared with back injuries. The most common type of
injury was either a sprain or strain, and the mechanism
or event with the highest incidence was overexertion or
body reaction (USDOL, 2013).

RESEARCH STUDIES INCLUDING DIFFERENT
OccuPATIONAL POPULATION

Several different studies investigated shoulder injuries in
occupational settings outside of the CTD population. Of
these publications, 10 concentrated on an individual oc-
cupation (see Appendix B). Three studies evaluated
MSDs of the shoulder within the construction worker
population. The shoulder was one of the two most com-
monly injured regions of the body in this group (Borstad
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et al., 2009; Soares, Jacobs, Minna, & Mika, 2012).
Construction workers’ complaints of shoulder pain
ranged from 17.8% to 55.6% (Borstad et al., 2009; Soares,
Jacobs, Minna, et al., 2012). In this group, shoulder dis-
comfort was more common when working above shoul-
der level and there was some evidence that the type of
foundation the worker was standing on may have caused
a difference in discomfort (Phelan & O’Sullivan, 2014).
This difference in discomfort could have been due to the
compensation of shoulder muscles while on different
work platforms. An example of this is the changes in del-
toid muscle use while standing on a ladder versus solid
platform (Phelan & O’Sullivan, 2014). Injury prevention
was evaluated in two of the studies, and it was found that
the use of occupational health services at job initiation
(Soares, Jacobs, Minna, et al., 2012) and preventative ex-
ercise programs (Borstad et al., 2009) may be useful in
decreasing complaints and MSDs of the shoulder. When
occupational health services, such as education on work
posture, performance, or tools, were received by con-
struction workers, there was a significant decrease in the
incidence of MSDs to the shoulder or arm (p = .024;
Soares, Jacobs, Minna, et al., 2012).

Electricians often worked with their arms raised
above shoulder height, and the shoulder was the most
common body region where they experienced pain
(12.69%; Trotta, Ulbricht, & Silva, 2014). Interestingly,
taller utility workers experienced less pain unloading
and loading ladders than shorter workers doing the same
activity; pulling an item above shoulder height required
more force (Soares, Jacobs, Moriguchi, et al., 2012). The
force required during the simulated task of pulling an
object is increased with changes in elevation (Soares,
Jacobs, Moriguchi, et al., 2012), and this represents daily
tasks performed by electricians in the field (Moriguchi,
Carnaz, Miranda Junior, Marklin, & Gil Coury, 2012).

In 2014, it was shown that the second most common
MSD within the nursing workforce was related to the
upper extremity (Bhimani, 2016). Shoulder injuries in
nurses were explained by the pushing and pulling of pa-
tients. This finding may be related to CTDs when com-
pared with the finding that the main complaints CTDs
have while loading and unloading goods occurred dur-
ing pushing-and-pulling motions (van der Beek et al.,
1992). In the nursing population within this study, 48%
of the participants acknowledged having an MSD, yet
they did not initially report it because they felt it was a
minor injury (Bhimani, 2016). Taxi drivers are also at an
increased risk for MSDs of the shoulder. A study com-
pleted by Bulduk, Bulduk, Siiren, and Ovali in 2014
found that taxi drivers had an increased risk of exposure
for MSDs of the neck, shoulder, and arm.

RESEARCH STUDIES OF MuLTIPLE OCCUPATIONAL
POPULATIONS

Six studies evaluated MSDs of the shoulder in popula-
tions that included more than one occupation (see
Appendix C). As was found in studies looking at indi-
vidual occupations, the shoulder was a common body
region affected by MSDs (Asundi, Harbin, Shenoy,
Garcia, & Olson, 2011; Bovenzi, 2015; Hegmann et al.,
2014; Herin, Vézina, Thaon, Soulat, & Paris, 2012;
Nordander et al., 2009). A study evaluating custodial
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staff found that the most common mechanism of injury
seen in MSDs of the shoulder were sprains/strains re-
lated to overexertion (Asundi et al., 2011). Also, workers
in occupational settings that require them to perform
repetitive tasks within a constrained environment were
more at risk of developing MSDs of the shoulder than in
occupations with varied environments and more mobil-
ity (Herin et al., 2012; Nordander et al., 2009).

Several mechanical factors have been shown to be
related to MSDs of the shoulder. In patients with chronic
shoulder pain, 24% were seen to have constraints in
movement and 24% experienced a physical space con-
straint when having to apply forceful movement (Herin
etal., 2012). Occupational settings that require a worker
to experience whole-body vibration, lift greater than 15
kg more than 45 minutes in a workday, or work with
hands above head for more than 60 minutes in workday
have been shown to be significantly related to shoulder
pain (Bovenzi, 2015).

The variations in case definitions can have a possible
impact on epidemiological studies regarding shoulder
injuries. Hegmann et al. (2014) discussed the difficulty
conducting epidemiological studies related to MSDs of
the shoulder by highlighting how the differences in defi-
nitions of injuries complicate investigations. In their
study, they found that 23% of the time rotator cuff tend-
initis presented only with pain and 8% of the time it
presented with pain and a positive supraspinatus test
(Hegmann et al., 2014).

RESEARCH STUDIES OF SHOULDER BIOMECHANICS

Some research was not conducted on a specific popula-
tion group but rather evaluated the biomechanics of
the shoulder during routine tasks commonly seen in the
working environment of CTDs (see Appendix D). The
CTD often deals with many different environmental de-
mands that cause physical stress or strain: whole-body
vibration while driving, loading and unloading cargo,
using tarps and chains to secure the cargo, and pushing
and pulling heavy weights. Many of these activities re-
quire them to work with their arms above shoulder
level. Elevating the arm to shoulder height or above in-
creases stress and load of the muscles that cross the
shoulder joint (Antony & Keir, 2010; Au & Keir, 2007,
Blache, Desmoulins, Allard, Plamondon, & Begon,
2014). When the arm raises from 30° to 90°, shoulder
muscle activity increases by 84% (Antony & Keir, 2010).
Blache et al. (2014) showed that the supraspinatus and
infraspinatus muscle force decreased as the arm moved
from shoulder level to eye level while the subscapularis
muscle force increased.

Physiological fatigue had an effect on shoulder mus-
cle function, joint ROM, and adaption (Fuller, Lomond,
Fung, & Cote, 2009; McDonald et al., 2016). As the
shoulder became fatigued, the amount of flexion during
tasks decreased while abduction increased (Blache
et al., 2014). Muscle activity and joint ROM were sig-
nificantly affected during tasks that required pushing
and pulling when fatigued (McDonald et al., 2016).
During activities that required the arm to be above
shoulder height, the muscle that elevated the shoulder
became fatigued quicker than the others muscles of the
shoulder (Fuller et al., 2009).

© 2016 by National Association of Orthopaedic Nurses
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Discussion

The purpose of this literature review was to evaluate
and assess what research is available regarding MSDs
in CTDs concentrating on the shoulder and what has
been learned from this research. Because of the limited
research evaluating the shoulder of CTDs, the review
was expanded to include research evaluating the shoul-
der in occupations outside the CTD population. On the
basis of the current research, the shoulder is consist-
ently the second most common body part injured in
CTDs (Davis et al.,, 2014; Smith & Williams, 2014;
USBLS, 2014; van der Beek et al., 1992). This is a sig-
nificant finding because it was found in five different
populations that included CTDs. This review has shown
that shoulder injuries have a high incidence rate and
there is a significant impact on CTDs and their industry.
Injuries to the shoulder require an extended time away
from work when compared with injuries involving
other body regions (Davis et al., 2014; McCall & Horwitz,
2005; USDOL, 2014) and are among the most expensive
workers’ compensation claims (Davis et al., 2014;
McCall & Horwitz, 2005; Smith & Williams, 2014).

Despite the impact of shoulder injuries to CTDs
shown in this review, significant gaps in the literature
were still noted. First, the studies discussed common
injured body regions, common causes of injuries, and
time of work missed; however, none looked at these var-
iables in relation to each other. Even though sprains/
strains are some of the most common types of MSDs, it
is not known whether they are the most common mech-
anisms of injury of the shoulder. It was not shown how
many days of work are missed for a sprain/strain when
compared with a fracture or contusion, or if overexer-
tion was the most common mechanism for shoulder in-
juries. This information is critical to understanding
MSDs of the shoulder.

A second important gap is that there is minimal re-
search investigating MSDs of the shoulder in CTDs.
Research of similar occupational stressors on the shoul-
der in different professions (e.g., nursing, construction
work, and electricians) has indicated some of the high-
est incidence rates of MSDs in occupational groups
(Bhimani, 2016; Borstad et al., 2009; Bulduk et al., 2014;
Soares, Jacobs, Moriguchi, et al., 2012; Trotta et al.,
2014). Many things can be learned from the current re-
search in other occupations. Occupations that require
repetitive tasks and environments that require tasks to
be performed above shoulder height increase stress on
the shoulder and may lead to the onset of MSDs (Antony
& Keir, 2010; Au & Keir, 2007; Blache et al., 2014;
Borstad et al., 2009; Reiman et al., 2014; Soares, Jacobs,
Minna, et al., 2012). It has also been found that indi-
viduals experiencing fatigue compensate by altering
shoulder biomechanics, further stressing the shoulder
joint. (Fuller et al., 2009; McDonald et al., 2016).

It is important to understand that although these
professions may experience similar stressors, the
stresses are not exactly the same as those experienced
by CTDs. There is a lot to be learned regarding shoulder
injuries in CTDs. This review has highlighted the gap in
current research regarding CTDs and reinforces the
need to develop nursing research to create new
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knowledge and help fill this gap. This research may be
used to determine common characteristics associated
with shoulder injuries in CTDS, define the specific bio-
mechanical function of the CTDs’ shoulders related to
the unique work environments, and determine whether
there are risk factors or variables that are associated
with or contribute to shoulder injuries in the population
differ from other populations.

This research will inform the development of inter-
ventions to decrease injury rates or to speed recovery.
Occupational services have been shown to be effective
in decreasing shoulder injuries and complaints in oc-
cupations other than CTDs (Asundi et al., 2011; Soares,
Jacobs, Moriguchi, et al., 2012). These studies again
highlight the serious gaps in the current understanding
of shoulder injuries in CTDs.

Conclusion

This review has shown that shoulder injuries have a sig-
nificant impact on CTDs including missed work, in-
creased financial costs, and possible disability (Davis
et al., 2014; Smith & Williams, 2014; USBLS, 2014).
Many studies have been published outside of the CTD
population that not only highlight high incidence rates
of MSDs of the shoulder but also investigate the epide-
miology, biomechanics, and preventative measures.
Within the CTD population, there is a need for the devel-
opment of new knowledge of the risk factors, biome-
chanics, and variables associated with shoulder injuries
among CTDs. Once this knowledge is synthesized, the
goal will be to develop specific prevention, intervention,
and rehabilitative strategies that will help create evi-
dence-based practice. This evidence-based practice
could positively impact the CTD population.

REFERENCES

Antony, N. T., & Keir, P. J. (2010). Effects of posture, move-
ment and hand load on shoulder muscle activity.
Journal of Electromyography & Kinesiology, 20(2), 191-
198. doi:10.1016/j.jelekin.2009.04.010

Asundi, K., Harbin, G. L., Shenoy, C., Garcia, A., & Olson,
J. C. (2011). Shoulder injury reduction with post-offer
testing. Work, 39(2), 113-123.

Au, A. K., & Keir, P. J. (2007). Interfering effects of multi-
tasking on muscle activity in the upper extremity.
Journal of Electromyography & Kinesiology, 17(5),
578-586. d0i:10.1016/j.jelekin.2006.06.005

Bhimani, R. (2016). Understanding work-related musculo-
skeletal injuries in rehabilitation from a nursing per-
spective. Rehabilitation Nursing, 41(2), 91-100.

Blache, Y., Desmoulins, L., Allard, P., Plamondon, A., &
Begon, M. (2014). Effects of height and load weight on
shoulder muscle work during overhead lifting task.
Ergonomics, 58(5), 748-761.

Borstad, J. D., Buetow, B., Deppe, E., Kyllonen, J., Liekhus,
M., Cieminski, C. J., & Ludewig, P. M. (2009). A longi-
tudinal analysis of the effects of a preventive exercise
programme on the factors that predict shoulder pain
in construction apprentices. Ergonomics, 52(2), 232—
244. doi:10.1080/00140130802376091

Bovenzi, M. (2015). A prospective cohort study of neck and
shoulder pain in professional drivers. Ergonomics,
58(7), 1103-1116. doi:10.1080/00140139.2014.935487

Orthopaedic Nursing © November/December 2016 © Volume 35 ¢ Number6 365

Copyright © 2016 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.



Broersen, J., Weel, A., & van Dijk, F. (1989). Periodic
Occupational Health Survey: Means and standards.
Amsterdam, the Netherlands: Study Centre on Work
and Health.

Bulduk, E. T., Bulduk, S., Siiren, T., & Ovali, F. (2014).
Assessing exposure to risk factors for work-related
musculoskeletal disorders using Quick Exposure
Check (QECQ) in taxi drivers. International Journal of
Industrial Ergonomics, 44(6), 817-820.

Davis, K., Dunning, K., Jewell, G., & Lockey, J. (2014). Cost
and disability trends of work-related musculoskeletal
disorders in Ohio. Occupational Medicine London,
64(8), 608-615. doi:10.1093/occmed/kqu126

Ferguson, S. A., Allread, W. G, Le, P, Rose, J., & Marras,
W. S. (2013). Shoulder muscle fatigue during repeti-
tive tasks as measured by electromyography and near-
infrared spectroscopy. Human Factors, 55(6),
1077-1087.

Fuller, J. R., Lomond, K. V,, Fung, J., & Cote, J. N. (2009).
Posture-movement changes following repetitive
motion-induced shoulder muscle fatigue. Journal of
Electromyography & Kinesiology, 19(6), 1043-1052.
doi:10.1016/j.jelekin.2008.10.009

Hanvold, T. N., Waersted, M., & Veiersted, K. B. (2012).
Long periods with uninterrupted muscle activity re-
lated to neck and shoulder pain. Work, 41(Suppl. 1),
2535-2538. doi:10.3233/wor-2012-0494-2535

Hegmann, K. T., Thiese, M. S., Wood, E. M., Garg, A.,
Kapellusch, J. M., Foster, J., ...Kendall, R. (2014).
Impacts of differences in epidemiological case defini-
tions on prevalence for upper-extremity musculoskel-
etal disorders. Human Factors, 56(1), 191-202.

Herin, F., Vézina, M., Thaon, 1., Soulat, J. M., & Paris, C.
(2012). Predictors of chronic shoulder pain after
5 years in a working population. Pain, 153(11),
2253-2259. doi:10.1016/j.pain.2012.07.024

McCall, B. P, & Horwitz, I. B. (2005). Occupational vehicu-
lar accident claims: A workers’ compensation analysis
of Oregon truck drivers 1990-1997. Accident Analysis
& Prevention, 37(4), 767-774. doi:10.1016/j
.aap.2005.03.018

McDonald, A. C., Tse, C. T., & Keir, P. J. (2016). Adaptations
to isolated shoulder fatigue during simulated repetitive
work. Part II: Recovery. Journal of Electromyography &
Kinesiology, 29,42-49.d0i:10.1016/j.jelekin.2015.05.005

Moriguchi, C. S., Carnaz, L., Miranda Junior, L. C., Marklin,
R. W, & Gil Coury, H. J. (2012). Are posture data from
simulated tasks representative of field conditions?
Case study for overhead electric utility workers.
Ergonomics, 55(11), 1382-1394. doi:10.1080/0014013
9.2012.708439

National Institute for Occupational Safety and Health.
(2012). About NORA ... Partnerships, research and
practice. Retrieved from http://www.cdc.gov/niosh/
nora/about.html

National Institute for Occupational Safety and Health.
(2013). About NIOSH. Retrieved from http://www.cdc
.gov/niosh/about.html

NORA Transportation, Warehousing, and Utilities Sector
Council. (2009). National transportation, warehousing,
and utilities agenda. Retrieved from http://www.cdc.

gov/niosh/nora/comment/agendas/transwareutil/pdfs/
TransWareUtilAug2009.pdf

Nordander, C., Ohlsson, K., Akesson, I., Arvidsson, 1.,
Balogh, I., Hansson, G. A, ...Skerfving, S. (2009). Risk
of musculoskeletal disorders among females and
males in repetitive/constrained work. Ergonomics,
52(10), 1226-1239. doi:10.1080/00140130903056071

Phelan, D., & O’Sullivan, L. (2014). Shoulder muscle load-
ing and task performance for overhead work on lad-
ders versus mobile elevated work platforms. Applied
Ergonomics, 45(6), 1384-1391. doi:10.1016/j.apergo.
2014.03.007

Reiman, A., Pekkala, J., Vayrynen, S., Putkonen, A., &
Forsman, M. (2014). Participatory video-assisted eval-
uation of truck drivers’ work outside cab: Deliveries in
two types of transport. The International Journal of
Occupational Safety and Ergonomics, 20(3), 477-489.

Skinner, H., & McMahon, P. (2014). Current diagnosis and
treatment in orthopedics (5th ed.). New York, NY:
McGraw-Hill.

Smith, C. K., & Williams, J. (2014). Work related injuries in
Washington State’s trucking industry, by industry sec-
tor and occupation. Accident Analysis & Prevention,
65, 63-71. doi:10.1016/j.aap.2013.12.012

Soares, M., Jacobs, K., Minna, S., & Mika, N. (2012).
Relationship between construction workers’ musculo-
skeletal disorders and occupational health service ac-
tivities. Work, 41, 3753-3756.

Soares, M., Jacobs, K., Moriguchi, C., Carnaz, L., de
Miranda, L., Marklin, R., & Coury, H. (2012).
Biomechanical analysis of loading/unloading a ladder
on a truck. Work, 41, 2492-2495.

Svendsen, S. W., Gelineck, J., Mathiassen, S. E., Bonde, J.
P., Frich, L. H., Stengaard-Pedersen, K., & Egund, N.
(2004). Work above shoulder level and degenerative
alterations of the rotator cuff tendons: A magnetic
resonance imaging study. Arthritis & Rheumatism,
50(10), 3314-3322. doi:10.1002/art.20495

Thompson, J. C. (2010). Netter’s concise orthopaedic anat-
omy (2nd ed.). Philadelphia, PA: Saunders Elsevier.

Trotta, J., Ulbricht, L., & Silva, J. L. H. (2014). Incidence of
musculoskeletal symptoms in industry workers. Paper
presented at the Occupational Safety and Hygiene IT—
Selected Extended and Revised Contributions from
the International Symposium Occupational Safety
and Hygiene, SHO 2014.

U.S. Department of Labor (USDOL). (2013). Nonfatal occupa-
tional injuries and illnesses requiring days from work, 2012.
Retrieved from http://’www.bls.gov/iif/oshcdnew.htm

U.S. Department of Labor (USDOL). (2014). Nonfatal occupa-
tional injuries and illnesses requiring days away from work.
Retrieved from http://fwww.bls.gov/iif/loshcdnew.htm

van der Beek, A. J., Frings-Dresen, M., van Dijk, F. J. H.,
Kemper, H., & Meijman, T. (1992). Loading and un-
loading by lorry drivers and musculoskeletal com-
plaints. International Journal of Industrial Ergonomics,
12(1), 12-23.

Yoo, I.-G., Lee, J., Jung, M.-Y., & Yang, N.-Y. (2011). Neck
and shoulder muscle activation in farm workers per-
forming simulated orchard work with and without
neck support. Work, 40(4), 385-391.

For more than 34 additional continuing nursing education activities on
orthopaedic injuries, go to nursingcenter.com/ce.

366 oOrthopaedic Nursing ® November/December 2016 © Volume 35 o Number 6

© 2016 by National Association of Orthopaedic Nurses

Copyright © 2016 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.



(senunuod)

‘swiep> uonesusdwod ,Siayiom
01O J0 anneuasaidal Ajuo ereq

‘'sdnoib

||e yum abuel abe yoes Ul pasea.dul
saunfur Jspnoys 4o} passiw skeq

‘Sp[al} 1910 104 950y ueyl Jaybiy
AjpuediyubIs a1em swiepd Jspinoys NAAL

(59<)

%V 01 (¥Z-91) % Woly Aisbins

YHM swiep pip se ‘(#9-GS) £Z1

0} (YZ—91) €6 WOI} paseanul asiN

POPN|IX3 UM S3IN1DEIY
J0 suoneJade| Jo/pue
sieah 9| ueyy JsbunoA

SII0M BuIAjoAUl SWIe|D
00¢ 01

666 Woij uonesuadwod)

J3p[NOYs e YuM passiw 3iom Jo sheq S0 > SWwiep 80S'z/S = N ,SI93I0A\ JO neaing ‘Salsnpul ||e oy sKep31om passiin|
(G0 > d) 0113s anjen d ay| pouad Jesf-g e jo OIYQ O3 parwqgns swiep suwiepd uonesusdwod S1S0D [epuUeUlY
dnoib sbe sieah yp—g¢ sy buowe "S9|geneA seako|dws o1yQ 4o 21e1S |[E WO} Pa123||0d kIR ,S19310M pajel|iyje 9dAy Aunlu
wiep Jad 1502 1saybIy ayi pey NAAL U99M18( SpUaJ} IO} "olyQ ul ubisap -91E1S UM paleidosse uolbal Apog
"'9€1'9$ 4O ueaW e pey sasiN pasn sem 159} X ay | siakojdwia |18 4O %0L yoJeasal anndudssp Spuai} paiejal-abe Asnpuj
19p|NOYS “||e 40} OE LSS 4O WP uedlp| dueLeA SI19A0D uonesusdwo) ‘|eIUsWILIRAX3UOU 3y} SUIWISISP O} Sem Japusn (102
‘PO SieIA 17/—G 7 BI9M SIUBWIEP JO 9%GG 10} pasn YAONY ,SIYIOAN JO Neaung olyo '3N1122ds01Y Apnis siy3 Jo asodingd aby ‘|e 12 sine@
'2INSOAX3 JUIAS UOWILIOD 150U 3}
2J9M U0I11DB3I A|IpOg pue UOILX3I9AQ
‘sbuimas €107 Ul sased
Juswulanob pue areaud ayi Yyioq ul paxodal 000'000'E = N
2dUapPUI 153YDIY aY3 aAeY Ssuledis/ulelds saseqeiep VHSO 01 9|genodal SSIu uolbas Apog
(shep | £ 1sum SJ13SI1E)S JogeT S95BD SSaU||I pue SI9YIOM BY} OP YIOM 2INS0dx3 JUaA] (r102)
93} 0} PUODIS) PISSIW HIOM JO SAep 1D %S6 JO Neaing UIyHm sased Ainfur wouy pa1d3||od r1eq Jo shep Auew moy 1USA [s18sn]
9t URIPaW dABY JIP|NOYS 3y} 0} SASIA Buisn punoyj sem Sa1e1S ubisap pue yiom Ag saunfu Jo Aunfur yo adAL S1sIeIS
(%G’ GE >2BQ 3Y1 01 PUOISS) Jap|NOYs 2duedIIUbIS (BRSNS pPaHUN 9y} Ul S3sed yoJeasal anndudsap |euonedndd0 Jo sasned shep passiN Joge jo
9y} 0} 24 SASIN LD |18 4O % /'Sl sonsiiels aAndidsag VHSO 9|geyodal ||y ‘leyuswiIadxaUON pUE S32UIPIDUI DB JRYAA uonednaQ neaing ‘s'n
syuedidped
L0"> Jo 0} p3|lew ASAINS 3y |
anjea d e Auo si 319y} Inq “oeq ueyy Aaning
jue|dwod Jo sppo Jaybiy pey Jap|noys Buss) papIs-omy yiesH [euonednddQ suolbas Apog
%61 ‘buiysnd Joy payussald D %G6 YEG =N DIPOLIBd Y} WO SSBUJIS pue uled
%S ‘buiyind :Aynd1Ip JO SdUS|eAId G0'> d 01135 anjea puejbu] pa1eald Asauns uonsanb-gg ¢sureidwod Kioysiy bunjiopn
%91 ‘wie saddn lohe7 d 3y} yum ‘pasn Ul SI0}D8S OM] WO ubisap |es@sojndsnu aby (z661)
‘39U 1987 ISP|NOYS (%67 9u uolissalbal d1s1bo SISALIP [BIISWWOD YoJeasal anidLdSIp 0} parefal buipeojun BVISIENYY ‘e
!9, /1 "oeq :uled Jejnbal Jo U |eASId sonsnels aandudssq 10 3|dWEs 35UBIUSAUOD ‘leruswIadxauoN pue bulpeoj st MoH 1ybIoH 3999 I9p ueA
s3uipuiq juswaInses|y 3umas/s|dwes spoyay/udisag sasayjodAH 10 sa|qeuepn loyiny

suonsanp Ydleasay

SYIAIIQ MONY] TYIDYIWINOD 40 SAIANLS HOUVISTY Y XIANAddY

Orthopaedic Nursing © November/December 2016 © Volume 35 e Number6 367

© 2016 by National Association of Orthopaedic Nurses

Copyright © 2016 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.



'SaLISNPU| pue JogeT jo Juawiiedaq 93eis UoibuIyseAn = RTASA ‘S21H|iiN pue ‘buisnoyalepn ‘uoneriodsuel)
= NAAL ‘UOIRASIUIWPY YeaH pue A1ajes [euonednddQ = YHSO ‘4apJosip [B19[9XSOINISNW = SIAl 42ALP ¥PNJ} [RIDIBWWO0D = (1D ‘[BAISIUI 9DUSPIHUOD = |D) ‘DDUBLIEA JO Sishjeue = YAONY 910N

“9MS AISAIIRP 3yl 1e
32n41 8y} buipeojun bulNp pasIN30
HojwodsIp [eaishyd pauodal 0g// 1

(Mvain

“Som
BuIALp YoNJy Jo sadAy

oL/ze) =N sisAjeue 3Jom paseq OM] Ul LIOJUO0DSIp JO
PJIY3 J9PINOYS 13| Y} YUM ‘(0 L/7°€) 2dudRdXd -19Indwod pue -03pIA UoNedIIUBPI ,SISALIP HOoJWOodsIp
JojwodsIp [edisAyd Joy anjea abelane S0 IOM JO SI1edA '/ uea Aq aUop SeM JUBLISSSSE asedwiod 0} pue ged e JO SWIS|uUeYIDIA|
1s9yb1y ay1 pey Jepinoys 1ybu oyl > d 1e19s 9duediubis obe Jo sieah g uealp 2A1123[QNs ‘SoIuouobID IPISINO MIOM ,SIDALIP uonow uiof
‘uoiow aAnadal suoneposse puejul4 Aoyeddied buisn 32NJ3 Ul LOJWOodsIp 1I0JWODSIP PAAISDID
10/pUe UOIHLSX3J9A0 0} Pale|al painseaw 159} X ay L Ul SISALIP 3PN} |ney ubisap [eyusWIadxaUoU sojwouobia 1apuan (r102)
Sem LojwodsIp [eaisAyd patioday pasn sanjeA Uea|A [P20] 4O HOYS [BUOISSD}01d ‘anpadsold pue sysu Ayuap) aby ‘|e 19 uewiay
€S =N
"2Inud} qof 40 sS40 £00Z 0} 2007
13k | 0} paje|as 249m Saunful || JO % |G wiol} pa1a||0d aJam eleq
196611 UOWIWOD 1S0W By} SI SIY} ‘abps pPSpN|PUl I9M uobalQ
4o dais e Aq uebbuy swiepd Jo 9% ee AepP3IOM PaSSIUW | 1Ses) ur swiep gsin - siaiom
SWIeP JO 9%E° 7T 1e buuinbal sgsy Aluo |[E WO} Pa123||0d PIEQ "9]PIYSA 3y} punode 1966111 Ainfu)
10} P31UNODIE PUB SISALIP DN} 1D %56 aseqeiep ubisap pue uo ssunfur 1D 9dAy Aunluy
Ul JuspIRIe JO 3dA} UOWWIOD 1S0W S|[eq Buisn punoy sem 3y} 01Ul paJsIUL pue YoJeasal anldLdSIp YHM PR1eIDOSSe Spudi} AI03SIY SJIOAN (5002)
"SJUSpIRIe [euoiednddo Jo 2duedIIUbIS [e211SNeIS pa123)|02 Auedwiod sy} ‘leuswLisdxauou 31 UIWISISP O} SeM Jspusn Z}IMIOH
%9°Z6 03 SINQLIIIE SJUSPIDIE DILJRIIUON sonshels aandudsag 0} panodai swiep asiAl ‘anadsold Apnis siyy Jo asoding aby pue |[eDDIAl
‘A]oAnoadsal ‘L €7 pue zo'| 4o onel
SPPO "SaLASNPUI JaY10 uey Ayjigesip LZL'0OL =N
|p30} JO |ernied aney 03 A|aX1| 10| 010z 0}
(%S 1 Aq yonns G00Z Woly pads|od eleq
1% 6°6 '[9A9] SWIBS WOI) S|[ef 1% /7L | swiep> uolesuaduiod
'UOIIBAS[D WO S|[Bd) "SASIAl 21aM ,S19310Mm saafojdwa 0107 0} S00Z Wouy Ajigesig
S@1D 03 saun(ul papiodal e JOo %t e a1e3s || jo Japinoud SQLD O} pajejal swie SAep>Iom passiin
‘L 1"t JO 91 9dUIPPU 910S 3} S PTASM uonesuadwod ,SIasIom 'S@LD 01 pajejau S150 [eIdUBUl4
ue yum ‘suosiad buiypnijuou 1D %S6 Sa1SNpul pue ||[B WO} Pa123||0d kIR suwied uonesuadwod 2dAy Aunfu
ueyy Anfur jo sarel Jaybiy pey sgrd BuIsn punoy a1am JogeT jo Juswiedsq ubisap ,S193I0M paiel|iyje uolbas Apog
6YY'0LS 0l1eJ SPPO 3y} pue 91e31S UoYBUIySEAN UYoJeasal dAndLOSIp -91P1S YUM palenosse Ansnpu (r102)
1e swie uonesuaduwod siaxiom 2ouedIIUBIS [e21IS1IeYS UaM Swiep ‘|ejuswLIsdxauou saun(ul 1odas 03 sem lapuan Swiel||IA\
JO sa1el pue 1502 159yb1y ay3 aney sald sonshels aandudsag uonesuadwod ,SIaNIOM ‘anpadsonay Apnis siy3 jo asodingd aby pue yuws
s3uipul4 JUSWAINSEI Sumas/sdwes spoyia/udisag sasayjodAH 10 sa|qeliep loyiny

suonsanQ Yoleasasy

(panunuo)) s¥any@ Yony] TVID¥IWWOD) 40 SIIANLS HIUVISITY "\ XIANIddY

© 2016 by National Association of Orthopaedic Nurses

368 orthopaedic Nursing ® November/December 2016 © Volume 35 o Number 6

Copyright © 2016 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.



(senurnuod)

(920" = d) Japjnoys

3} JO UoneAiRde SN

pasealnul Ing peoj aulds
pasea.daP Jieyd ay} Jo asn ay |

(50" > d) abe pue a>usjersid
U99M18( UOI1DOSSe 1UedIHubIS
"ybiy Aan wiespinoys pue
‘PUBY/ASUM “YD3U 8y) 0] Sl
YHM JS1 2Insodxa pasealdul
Ue pey SISALIP PIMOYS |00} 3y L

(80" =d)
3oeq 1e Bunsimy pue buipuaq
pue ‘(9v0" = d) WbIay '(200°
= d) Jay1eam aWaXx3 (/10"

= d) uied 3au snoiraid
:punoy s103oe} AIDIPaId JNo4

(%80l SN %6'L1L)

Syule|dwiod Jap|noys 4o saied
Jaybiy pey dnoib [013uod ay |

“pom Jsded yonwl 03 9% €

pue (% /6) AMnlur jouiw aq

01 }[9} UOSEAJ Ulew ay3 Ym
‘Aanlul s19yy podal 30U pIp %81

"%¢€9

1B >Peq 8y} pulyaq %81

painfur eaI8 UOWIWOD 1SOW
puodas 8y} s Alwaixe Jaddn

UedIIUBIS [ednsiiels
10} pasn s|apouwl Jeaur]

eiep uonisod a1ejnajed
0} pasn uoissaibal leaur]

0 >d
12195 dURdIUBIS
‘pasn sem 1531 X ayl

Sa|qelien
anipIpald sulwiLIep 01
pasn sisAjeue uoissaibay
1591
X 3y1 yum pazAjeue
2I9M S3SUOASaI ON/SIA
VAONY
l1010B}-0MYM pazAjeue
S3|qeLIeA PR1R[RI-YIOMN

‘sishjeue aapNpu

S,uoned buisn auop
sem Apnis anneyend

sabejuadlad

pue Auanbaiy

Ainlur jo sonsnels
9AIdIDSaIg—aneIIuEND

oL=N

Auedwod

dUO WO} SIDNIOM
A|quiasse aAlowoINy

8¢ =N
SIDALIP XL

897 =N

Aieyun|on

sem uolediped

3y} pue ‘paln.IdaI dIam
sadipualdde uonPNISU0D

85 =N
Bumes [endsoy ayy
Ul JOOJ4 UOIIeY|IgeYi
9y} uo yels buisinN

¢uoissajoud
SIY} UL SASIN 104
Ys1 aseaunap djay Jieyd

‘OINT
Aq painseaw sapsnw

Jap[noys pue ‘uswopge

"junJi pue uoinsod 3dnJy J9A9|1JUED B JO SN By} UeD (£102)
pey pue SallAIDe Y109 ‘suonisod sellel
paia|dwod s1slgns ay | Apog pue iom 0} 3S1U SN pue ‘ss0y
ubIsap sainseaw-pareadal anp Ajquiasse anizowoine ssed0ud Ajquuasse ‘97 ‘peal||v
‘leruswiiadxa ‘SAId9dsoid Ul paseadul aie Sysi asin 1US.IND "SA P31e3S ‘uosnbiad
SASNIM
10} S1012B} 3SIJ SS355E 0}
|00} D3O 8y} buisn Asxun
Ul SI9ALIP IXe) 91eN|end
01 Sem Apnis SIy3 Jo wie 3y
“JUBWISSISSEe 19119q
3WI-2UO e Sem S10)0B} S pUBISIIPUN 9DUIIAAXD IO
SIYL "|001 D3O ay3 buisn 01 Spasu uolssajoid BuIes oA
P91EN|BAS SI9M SISALIP IXe| JOALIP IXE) 3y "sbuiles s 38 ped Apog
ubisap [pyUBWIIBAXUOU |euonednado ul wajqoud synsai |00} D30 (7102)
'9A103ds0ld 1ue Bis e ale saSINM soiydesbowsq ‘le 12 3np|ng
uanIb sysensod ¢swieidwod
pue -aid uonsanb-g |, uled Japjnoys 19suo-mau
sieah 7 aseansp djgy weiboud
1oy 4eah Asans dn-mojjo4 35IDJ9x%3 anuanald e ued)
‘Buiyou ‘uled Jap|noys
uanib sem dnoub |o13u0d 01 91NQLIIUOD HIOM
a1 ‘weibouid aspiaxa peayJano 0} ainsodxa
pue buiydiais e uanib Buiseanur Jisyy pue ured
sem dnoib uonuaAIRIUl BY L J9PINOYS J04 Sl 1e ale uted Jap|noys (6002)

Apnis 1oyod aAdadsold sadnualdde uonPNISUOD welbold asniax] ‘e 18 peisiog

"SUIIDUOD
119U} pueISISpUN 0} pue
S35INU 31eN[EAS 0} SeM

Hun Apnis siyy jo asodind ay . snjels
uoney|Igeyl uo sasinu ‘saun(ul ur sulsned Buipodal Ainfuy
O 9|dwes 3oU3IUIAUOD J141D3ads pueisispun 0} Anful

e yum shsmuns saded ainjesay| ur deb e s| aiay} JO SUOSEaI PRSI
Buisn ubissp yoJessal INQ ‘$9SINU IO} UISDUOD uoibal Apog

2A11d1IDSIP ‘|PUODS-5504)) e Sl ASIN paie|I-}Iopn soiydesbowsq (9107) luewiyg

s3uipulq

juswainsea|y

8umes/sjdwes

sasayjodAH
10 suonsany Yoieasay

spoupa/udisag sa|qelep loyiny

NOILYINdOd TVYNOILYdNIDQ INQ 40 SIIANLS HOUVISTY "9 XIANIddY

Orthopaedic Nursing © November/December 2016 © Volume 35 e Number6 369

© 2016 by National Association of Orthopaedic Nurses

Copyright © 2016 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.



(senurnuod)

(20 =9
pa1e2.1102 d19M 340y bulind
pue a|bue UOIeA3S JBP|NOYS
(50" =0
310M 01 82104 $$3| alinbal
0] UMOUS 2I9M SISNIOM I3||eL
(70" = d) uojaxd
PaAIRdId Pasealdul ue aney
0} PUNOJ BISM SINIOM J3P|0

(0™ > d) yuediiubls

se aynb jou Inqg deJy e jo asn
3y} Ul 95ea0Ul Ue SeM 1y

(10" > d) Jappe| ayy

Uo 3|IyM pIOY3P By} JO asn

DY} Ul SDUIBHIP 1uedipubls
A||BDIISIIEYS B SeM B3y L

(€69 = d)

JuediIubIs Ajledsiels Jou inq

Jappe| ayy uo saybiy Apybiis
SeAA LIOJWODSIP UBaw ay |

‘bunies Aojesoge| pare|nwis

e Buneald usym junodde

OJUI U3XE} 3 P|NOYS SIY} 0S

“JUSWUOIIAUD 3IOM [EN}O. By}

w04 ADUS)SISUODUI J0f MO||e
Aew BUIDS Pa1RINWIS USAID

“(UaNIb 30U Ssem anjea d

93U} INQ PaIe}S) Uone|nwis

9y} Ul paruasaidas Ajjenba
IO SYSE] 931U} 3Y} JO OM|

uosiiedwod
1o} pasn $1591 1 pailed
‘UONE|SII0D
9y} Aj1an 03 pasn
SEM 159} UO1e[9110D
5,U0SIB3d 159}
AOUIIUWIS—ACIOBOWOY Y|
‘pasn
pue pa123||0d Sem
SaN|eA 991y} JO ueawl ay |
G0 >d
1e13s anjea d ay |
‘syuedidied pue
woje|d ayy ssesse
0} 3UOp YAONY Aem-om|
"elep 1OoJWodsIp
10} pasn sem 131
Suel paubis s, UOX0D|IAN
dMIAN
0} siappe| a1edwod
011591 1 padied e YupA

S1oS

e1ep ay} Jo uonnguisip

2y} 4o Aujewuou ayy

aulWlIslap 0} pasn sem
1591 Im-odideys ay L

EL=N

SIDNIOM

aul| [e2U1D3)9 9jew
J0 9|dwies adusIUBAUOD)

6l =N
jue(d [eonnadeuwlieyd
e JE SueLIIBPS

JO 3|dwes 35UsIUSAUOD)

v¢=N
suepa|g

oni e
wol} Jappe| e buipeo| pue
Buipeojun ajiym ssasse
9210} pue UoIIoW Jap|Noys

asn
dPPSNW ssasse 0} pPasn
21aM swelboAwoldale
pue ‘paJsisiuiupe

Sem ASAINS LIOJUIODSIP
‘swojie|d ajgow ey} pue
SIS9PPE| Y10q uo Bupyiom

SUeDLIRIS 4O ApNIS plal} v

‘siskleuy
uoljelieA ainsodx3
3y} 01 buipiodde Bwil [eal
JO uonduNy e se passadold
2J9M e1ep 3INsodxa [2Inisod
(ZL = |ene
‘7L = pae|nwis)
sdnoib omy ol
}|ds 219m syuedidied ay |
"BUI1aS oM [enide ayl
pue BudS palenwis e ul
P3INSEIU DISM SIDNIOM
Ajan 511919 Jo pialy Y}
UIYHM S3Se1 UOWWOD 331y |

}ona3 Ajin

e uo Jappe| e buipeojun
pue BuIpeo| uaym
uoJaxe paAlIad pue
‘paJinbai sa2104 ‘ainisod
3y} 91en|ena 0} sem Apnis

Juasaid ay} Jo anndalqo ay L

"sbumlas ay3 Ul
S3OURIBYIP Aue ale a1sy)
Jay1aym 9as 0} wiojeld

3|lqow pue Jappe|
e buisn a|iym buipeoj pue

SIOM peayano aledwod

“SJUBLIUOIIAUD
P31RINWIS "SA PLIOM-[E3]
Ul S91}IAIDE 13p[Noys pue

oau aledwod pue ssessy

UOILIdXd

paAiIad pue
'pasn 82104 ‘2In1sod

¥onJy e Jo 1no

Jappe| e buipeojun

(z107) e
pue Bulpeo) ‘IyoNBLIO
Buunp bunyn 'SQODef ‘sa1eos

salpnis DN pue

s3uipuiy

juswainsea|y

8umes/sjdwes

spoyia/udisag

sasayjodAy

10 suonsanQ yoieasay

HOJWOdsIp Ispinoys (7102
wiojed ueAl|ns,o
1e|4 3|IGOW "SA JOpPET pue ueRyd
papasu
SIOM JO BwI By}
pue sia1awoulpul
YIM painseaw se
UOIX3[} YPaU pue Wiy
SJUBLUOIIAUD
Jom (2102
[ENIOE "SA paje|NWIS [ 1 IYdNBLIoIA|
sa|qeuepn loyiny

(panunuo)) NoilvIndod 1YNOILYdNIIQ INQ 40 SIIANLS HOAYISTY g XIANIddY

© 2016 by National Association of Orthopaedic Nurses

370 Orthopaedic Nursing ® November/December 2016 © Volume 35 e Number 6

Copyright © 2016 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.



*SI9PIOSIP [BI3[SOINISNW PRIe[RI-3IOM = ASIAAA P3YD 24nsodx3 YPINYD = DI ‘921AISS Y}eay |euon
-ednd20 = SHO ‘13PJOSIP [e18]2XS0INdSNW = [S|Al ‘Wiof1e|d 3I0M PaleAs|s 3|Iqow = dAATIAl S9DIAIRS UiesH = SH DiydeiboAwoids|s/Aydeibohwoids|e = DN ‘@dueleA Jo sishleue = YAQONY "©10N

“poddns yum Aynnoe
pasea.dap pey dely Jladdn ayp
sealaym ‘Hoddns yoau yum
AjAoe paseasnul pey sployep

G0°01e19s anjea d

vl =N
siawie) Juesbiuw

“Hoddns

323U INOYHM pUe Ylm

SIOM PJBYDIO PaYR|NUIS

e ul N7 Ag painseaw
2I9M S3PSNW INOA

ubisap sainsesw-paieadal

32104
ssa| buuinbas Aq apsnwi
1531 djay 1 ueD (SalAide
J1o} paiinbas uoneanoe
JPPSNW ¥D3U 3sea1d9p

PREW
pue Jap|noys ay}
Ul UOIIRAILDR SPSNIA|

(1102)
Buea pue

3|ppIW pue Jolsue ay| YHM pasn 1s3}-| palied O 9|dwes aduIUBAUOD ‘leruswIadxe ‘9AId9ds0.d djay poddns 33u sso0Qg poddns 38N ‘bunf ‘837 ‘00A
“9DINIDS
yieay [euonednddo ayy
yum uonedpiped pasesnap
pey Auedwiod siyy ur ssakojdwig
(%8L°9) swie pue (%81°/) €STL =N
Spuey (%81°/) 193} (%8S'L) |lzeig Ansnpul
399U (%6071 L) duids ul uoibal ueyjodoliaw [EDIUBYDIBWIOIIDDD
(%591 1) S69] (%69°Z1) pajers ul sixIom Asnpul suonssnb | 9y ul sdiysuoneal pue apnINyY
SI9p|Noys ayi a1am uled 10U [BAJSIUI DDUBPIUOD |BDIUBYDAWOIIID|D YHMm pasn aiieuuonsanb SASIA J0 2dusjerald pue uolbas Apog r102)
Aq pa1dayse sued Apoq 1sojn $o11s1e3s aAndudsag J0 9|dwies adusIUBAUOD) paJaisIuILIpe-§9S 25UBPIUI BY} YSI|qeISS O sojydesbowaq ‘e 12 enou.
‘SASIN WJe/iapinoys
40 bulule|dwod %8t
YUM ‘SQSIAl Jsp|noys/dsu Jo
paule|dwod SIIOM JO 9%9°GG
‘(P20" = d) si9pIosip wie
1O JSP|NOYS WO} PRIBYNS
10U pey OYm 350y} UsHO “AJ1snpul UoIINJISUOD
2JOW 3I9M S|00] JJOM JO 9y} Ul Sa1IAIDe
‘Soupwiopad yiom ‘ainysod SHO pue sgsSIA ,SIa3Iom
}Jom BuluIsduod SHO "S9DURIBYIP S|qeLIeA UOIIDNJISUOD UdaMIaq
wolj aduepinb Jo ‘diApe 1o} pasn sem 1593 X ay | 192 =N "'SHO 40 95N pue SgSIA 4o sisixa diysuoneyal (2102)
‘uollewllojul ybnous panisdal 50 =d puUP|UI4 Ul SIS3IOM 92USJINJJ0 BY} SSISSE 0} BEMETNETTVIIEIET) SIapJosIp SAQSIN ‘e 19 ‘BUUIN
pey Asy} 18y} 19 Oym 3soy | 1P 135 Sem anjea d ay | uo12NISuU0d Jo 3jdwes pasN SeAM MBIAISIUI SUOYd 01 sem Apnis siy3 Jo wie ay | SH 'SQODEf ‘S91eo0s
s3uipuiy4 juawaInsealy Sumas/sdwes spoyay/udiseg sasayjodAy sa|qeLiep loyiny

10 suonsanQ Yoieasay

(panunuo)) NoilvIndod 1YNOILYdNIIQ INQ 40 SIIANLS HIAYISTY *g XIANIddY

Orthopaedic Nursing ® November/December 2016 ¢ Volume 35 e Number6 371

© 2016 by National Association of Orthopaedic Nurses

Copyright © 2016 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.



"0l}el SPPO = YO ‘IDPIOSIP [eIRSO|NISNW = (SIA [[eAIIUI DIUSPIUOD = | DI0N

(%t°01) uoneuiwexa [ediskyd
Bulnp sisoubelp UOWWOD 3SoW
PUOJ3S 8y} SBM S[}UOPUS) JJND 101e10Y
‘pauIeIISUOD pue
annnadal ur Jaybiy sem ng ajiqow
pue palieA pue iom aAladal
pUB P3UIEIISUOD Ul UOWWOD
1S0W Y} Sem sAep / 1se| ayy
uIyIM uoibal 323u/19p|Noys a3 Ul Uled
“JUleJISU0d ainysod pey 9% L
pUB ‘JUIeJISUOD LIOYS [N§3104 pey
%17 ‘JUIRJISUOD JUSLISAOW Pey %7
“JYBISMIIAO DIM || JO %0G
‘uled Jap|noys
SlUoiyd papodal SH0YOD JO %0E-%91
'SASIN Awainxe Jaddn uowwod
1SOW 3} JO 931y} JO duUdjeraid ayy
Ul S9OURIBHIP Ul PR1INSaU SJUSLUSSISSE
U3[eay d11ewalsAs ‘aaisuayaidwod
‘1591
snieuldseldns aasod e snid uied
yioq buiney 9,0°8 yum paiedwod
uled Jap|noys |elawnyous|b
PBY %€ 'SIHUIPUS) JJNd 101e10Y

‘00l/1¢
JO 3)eJ 9dUdpPUI Ue pey uted Jap|noys
(97°C = ¥O) ssansip
|eD160j0YdASd S1elopoW pue (07 =
40) Aep/inoy | < peay anoge spuey
UIM SIOM (817 = YO) Aep/sainuiw
Gz ueyy a1ow b gL < buny (€571
= YO) uled Iap|noys yum pajenosse
Ajuedijubis sem uoneiqin Apog-a|oysn

1D %S6
pasn soljel
aouajenrald pue
aouajenald ues|p
so>d
1e1asenjen d
9y} pue ‘pasn
SeM 153] S,P[eAA
sonsnels
Elile[IbisTg]

elep
Snonunuod
10} 1591
X pue elep
Snonunuod
10} 5191 WiNs
SUBJ S,UOXOD|IAN

4O Joj pasn
uoissaibal
[eansiboT
elep
|eo1obayed
1041591 X ayL
dUeLIEA JO
siskjeue Aem-auQ

(516 = 9lew :z9/'L
=9_Wa)) £/9'l =N
uolneulwexa |ed1sAyd

(74!

= 9lew ‘0z/L'e
=9_Wa)) 196V = N
alleuuonsan)

sdnoub |euoirednddo
9jeW G| pue djewsy O

G69'8L =N
sueisAyd
|euonednsdo
J933UN|OA OOt WOJ)

pa3129|9s Ajwopuey

LTl =N
siakojdwa
G| WO} SIDMIOAN
SAs
40 ApMis HYLSIM 3y}
woly eyep pazAjeuy

879 =N
(spseAxpop
pue ‘s|jiw Jaded
‘salllenb “°1) SI9ALP
|euoissajoid uel|ey

"SUOIRUILLIEXD
|ed1sAyd pazipiepuels
panieal sdnolb ayy Jo JleH
‘syurejdwiod
[P19]2%{SO|NJSNW IO SSISSE O}
pasn sem aileuuonssnb JIPJON ayL
“UOI1PWLIOJUI PEO|IOM
pue ‘|esipaw ‘|esauab ssasse
0] Pasn aJam Salleuuonsand
Apnis [ed1bojolwapida ‘aAndadsold

dn-moj|0} JBIA-G yum
uonebnsanul [edibojoiwapids
‘leuipnubuo| ‘aAldadsold

‘SUOIPUILIEXD
|edisAyd Juspuadapul omy
Uy} pue auljaseq 1e swoldwiAs
40 Aonuns e pa1a|dwod syuedpilied
Apnis
1ioyod aanadsoud UapuLdiNA
“suo}dwiAs [era|eysonasnw
1o} aJieuuonsanb
JIPION payipow a3 pue
UoeWIOUI [eDIPaW pue [elauab
1o aJreuuonsanb SHSIYAIA PazI|iN
‘Apnis
saun(u] uonelqiA [euonedno
JO sy buiobuo ayy
wio1} pa3a|as alam syuedidipied
Apnis 1oyod aAnadsold Jeak-

“}IOM 3|Iqow
P3LIEA YHM SI9}IOM
yum patedwod

SE 3JOM PauleJISUod
/ONIMIDABI YLUM SIDNIOM
Buowie sas\ 104 st

3} 918[NDJED PUE SSASSY

“ured Jap|Noys d1UoIYd
UO SJ01ORJ [EDIURLDIW

pue |ed1bojoydAsd
Pa1e[2.-}I0M JO aN|eA

aAIDIpaid By} a1enjeay

'SASIN 40
saipnis [ed1bojoiwapids
1o} pasn

SUolluljep ased a1enjeny

'S10308} PaYe[Dl
-Jom pue [enpiapul
pue uted Jap|noys pue
¥P3U U9aMIaQ uone[al
3y} pue uted Japjnoys
pUE 323U JO 32Ua1IN220

ay1 a1ebisanul op

UOIBUIWEXD
|edisAyd

uo sasoubeiq

ured

AI01s1y |BDIPaIN

2dA1 Yo

soiydesbowsp
‘uonedniQ
uled Jspjnoys

SUOIHUIJAP 3SeD
sisoubeiq

uoneliqiA Apog-aoyn
ured

Jap|noys pue 3daN

Aio1s1y [ea1palnl

KI03SIY IO

soiydesbowsq

(6007) e 1
J3pUePION

(z102)
‘|e 13 ULisH

(7102
‘|e 19 uuewbaH

(5107) 1zusnog

‘wJoyad
01 Aujige [eaishyd
(€0 = d) 3y} 91eA)SUoWaP
Ainfur Japjnoys ssa Appuedijiubis Aaya sqol je
pey dnoib [euoiUSAISIUI BY | uosiiedwod pade|d aue saahojdws syuiejdwod
'S||ej pue ur uonnquisip suonusALIul 87¢ UsyM palamoj ale pue saunful Jap|noys
sdijs Ag pamoj|04 ‘UOILIBXIAO0 O} aNp }Jo Aujenba oy ‘(L6¥ = JualINduod sa1eJ Aunfur Japjnoys Juswade(d
uleJ1s/uleads sem saunful Japjnoys 1591 X 8y} pue ‘952 = [P2HOISIY) Apnis [euonuanialul ‘aandadsoid Jay1aym auluwILIep puUe JUBWISSaSSEe (1102)
YIM pa1eIDOSSe WSiueYDaW Jofeln 1591 10eX3 S, Jaysl4 [ORU0d £S5/ =N 'Pa]|0J1U0D ‘pPaZIWIOPURY 0} paubisap sem Apnis [ed1sAyd 2440 150d ‘|e 12 Ipunsy
s3uipui4 FVEIVENIET] Sumas/s|dwes spoyis|\/udisag sasayjodAiy sa|qeliep loyiny

10 suonsanD Y21easay

SNOILLYINdOd TYNOILYdNJDQ ITdILINIA] 40 SIIANLS HOUYISTY *) XIANIddY

© 2016 by National Association of Orthopaedic Nurses

372  Orthopaedic Nursing ® November/December 2016 © Volume 35 e Number 6

Copyright © 2016 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.



(senurnuod)

‘S|ans| o4s
01 Jap|noys wiouy ybiay buibueyd
USYM pasealdul 2104 siiejndedsgns

‘sybram
Xoq pue spybiay Jualapip
Buisn syuswsnow Hul

[eni6es pue 153] WNWixew

leniul sy buunp
us>el aJoM SlusWlainses|A

EELEELS ‘DN pue ‘s|puey uoleAde
01 Jap|noys wouy 3ybiay buibueyd JUSWINJISUI UO SIOSUSS 3PSNIN
USYM 3210} 32SNW Ul PISea.09p 3010} ‘sishjeue elawed INOY
snieurdsesjul pue snjeurdsesdns pa3e|nd[ed ues [eUOISUSWIP-331y1 buisn yibuans
VAONY S2inseaw PRINSE3W Se UOIeAIDe 'SPeo |eDIUBYDIW 3PSNW 3PSNIN
Buny ayr paraye Aue I -pajeadal Aeem-om| SL=N pue ‘93104 ‘UONOIN Jsp|noys uo pai| ybram pue VISIERYY (r102)
1| Jo ybiay pue 1ybrem xog 1591 M|IM—0dideys syuedipnJed sjew AyyesH ubisep |ely paleaday  1ybisy Builyl] JO 10913 By} SSBSSY 1ybIoH ‘e 18 ayde|g
(100" =0
SUOIHPUOD |[e Japun AJAIDE
pI0}ap padnpal Ajuediyiubis ‘uonen|esd
1591 doous ay) pue 310} dub 9,0¢ Jayuny 1oy pasn
(z0 = d) SEM JO]DB} UOI1DRLI0D 1591 doouis palyipow sy}
UoIySe} Jejiwis e ul DA 19p|noys 1UOLI24UOg P3IHIPOW Y| BuISN UoN2eISIP INOYUM
9SeaJOUl JOU PIP SUOILSXS puey ‘palels puUe Y1M SUOIHPUOD ‘Spuewap
'AIAIDE B2SNW WLIEDIO) PR1LAD|D 10U Sem anjeA d ay | JUBIRYIP 177 Jono Buissedoid |eusw pue Annoe
SUOILISX3 J3P|NOYS %0t 3|IUAA “S9Psnw PaINSEaLW 249M UON0W uoIsDaId Ysey pasealdul Yum apsnw
(1000° = d) b1 8y} Jo Yoes 1SUM pue ‘1Iap|noys suoiuaxa dub pue Jsp|noys Ajwanxa
S3IIAIIDE JOSUR)XD pue JO DINF pue ‘SpusWoW Ju1BWos! ‘Yibuans duo snoaue}nwis buluiwexs Aq Jaddn
JOX3|4 ISUM DISULIIXS Pasealdul Jap|noys ‘saa1oy dub 1591 Aywanxa Jaddn ayy ur Ayiaioe yibuans
JAIN %01 40 SPeo| Japjnoys SA1E[3] UO SDUBIDHIP 9L =N [BUI} BY} PUE UONPIUBLIO Jejndsnu uo bupyselnnu dub
(900" = d) Juswsnow Japuab Ioj 1591 synpe Ayyesy pue spouad bulisay JO S1D9}49 9y} dulWexd pue AuAnoe (£002)
Jap|noys Ja1ealb palinbal uswopn 0} Pasn SYAONY PaXIA JO 9|dwes a>UBIUBAUOD oM} paja|dwod syueddiped 01 sem Apnis siyy Jo asodingd Bupiseuynn 119y pue ny
“JUsWSAOW
(%601—-%69 = Jo paads ay1 01 [euoipodold
abuel) %18 40 AlAIIe Ul 9seanul 3q p|nom AlAIDe 3PSNW 1ey}
ueaW e PaldId pue Juswow 200" > d19b pue AJAIE ployap 9sea.09p
Jap|Noys JI1e1s ueaw ay1 pa|gnop 0} Pash Sem UOI1IR1I0D pjnom 2104 dub e Jo uonippe
.06 0} ,0€ Wouy Wle sy} buisiey  sluoLdjuog pue ‘Lo’ ok 3y} 1ey pazisaylodAy sem 3
%9 Aq 195 sem © ay] Auenb “Juiol Japinoys ay} Jo
1yoe.q sdadiq pue 9,z pasealdul e1ep dayd 0} pasn ‘sapsnw 1ybId Bulpeo| [pUISIXS pue [euJsiul
de.y pue ‘snyeuidseljur ‘ploysp SeM YAONY Aem-Inoy v/ 40 SH|NJ Buisn painsesw usam1aq diysuonie|as ay3
Jousisod pue o,z Aq spioyap ‘s9|qelen asedwod 2uam Aay] “wiie ybu sy o1ul 1ybIsul apinoid 0} papasu
3|PPIW pUE IOLISIU. JO 3N 0} 3PsnW yd2ea YA SUOeAS|S Jap|noys s AJIAI1DB 9PsSnW ISpINoYs uo
9Y3 pasealdap 1 ‘AuAide buunp YA pasn sem YAONY 9L =N  JUSISHIP 924Y} Ul SUOILISXD UOIHSX3 dIweuAp pue ‘Bulpeo INOY Jap|noys
19p|NOYS dY1 UIYLUM S9sShW ‘pazhjeue Bumss Ausianiun SlweuAp pue d11aWos! puey ‘ainysod wie se yans DI04 3PSNIAL (0102) 119
uoleAide sy} pabueyd dubpueH Sem DINJ uesw ay . e Ul syuspnis AyiesaH paw.oad syuedidiped SI01B} [BUISIXS JO SdUBN|UI Y] dubpuey pue Auojuy
s3uipuiy jusWaINSealp Bumas/s|dwes spoy1apy/udissg sasayjodAy sa|qeuep loyiny

1o suonsanQD YdJleasay

SOINVYHDO3IIOIg ¥3ATNOHS 40 SIIANLS HOUVISTY @ XIANAddY

Orthopaedic Nursing © November/December 2016 ¢ Volume 35 © Number6 373

© 2016 by National Association of Orthopaedic Nurses

Copyright © 2016 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.



‘uonow Jo abuel = |AQOY ‘Uoi}desuod Aleyunjon wnwixew = JAIN ‘AydesboAwoids|e = HiAT ‘@duelien Jo siskleue = YAONY 210N

‘lodoy0ud anbnejisod

2U11US 3y} Inoybnouy} usss

sysey |ind-pue-ysnd ul sabueyd
dPPSNW pue uonow JuedIubIS

‘lodoyoid anbiegisod ayi ulyum

uin}aJ 01 3|ge d4am Ing [030304d

Ul 3y3 Jaye anbiej moys
SPI0}|op JoLIR1SOd pue JoLRIUY

"S9INUIW 09

Jo4 nuiw Aiana

(uoneyos ded ‘ysnd ajpuey
‘lind ajpuey |jup) bumas
[ELISNPUI JO SAIRIUSSAIdSI
S3Se1 Jn0y palajdwiod

soiydesbows

‘2wl abesane syuedpiued ‘jodoyoid uoIdXd
sanoidwi INQ SANUIW 8- pale|ndjed Ueajnl 2L =N anbiie} pazipiepueis e JaLy PO
1511} J91e 9sIom S| uolesuadwiod) SYAONY Abojoyed ‘sishjeue oM dA1adas bulnp anbiey} anbney spPsniA
"anbiie} ajpsnuI Jo} d1esuaduiod SaInseaw-pajeaday Aiwanxe Jaddn jo uolow [RUOISUSWIP dPsnw 0} sasuodsal Jejnisnwi INOY uiof (9102
01 $3SPa.IDUI UOIIdNPQR ‘50" > d1e1as anjen d AI01s1Y OU Ym sajew -931Y1 pue A3 buisn pue dijewaury pabuojoid yibuans ‘e
pue s3seanap UOIXa|4 J9P|NoYS 93U} pue ‘pasn Sem s1sal 1 JueUIWOP-pURY-1YBIY P3SSISSE SeA 19P|NOYS AY L pue a1e|pawwl 8y} dlen|eas dPSNIA plRUOADIN
“uoIxal} ‘paplodal INOY
Jap|noys paseasnul anbiey ‘os|y 2U9M SDISLIRRIEYD pue ‘ainjsod
‘anbirey yum 1sowl sy pardepe DINT pue “diauly ‘anbiyeq
SIUSLISAOW [JS}E| PUE [BIPSIA| “Sl3ewaury Apog-sjoy Ajinnoe
‘JybIay Jap|noys aAoge Ino 1e vL=N ‘anbiyey) wie padnpul aAIadal
SDIHIAIIDE YHM S3PSNW J3Y10 ueyy ‘G0 > dieesenend synpe bunoA Ayyeay yum anbney Apog-sjoym ;9AeY anbiey Jspnoys 1ybray (6002)
Ja3inb anbney sioieas|s 1spinoys 3y} pue ‘pasn s$1sa1 2 JO 9|dwies a3UBIUBAUOD Jo Apnis 1sensod pue -aid op S10943 APog-ajoym 1eypA Japjnoys ‘e 12 J9|n4
s3uipuiy4 JusWIaINSealN 8umas/s|dwes spoyia|\/udiseq sasayjodAy sa|qelep loyiny

1o suonsany Yoleasay

(panunuo)) sJINVHIINOIG ¥IATNOHS 40 SAIANLS HOUVASTY " XIANIddY

© 2016 by National Association of Orthopaedic Nurses

374  Orthopaedic Nursing ® November/December 2016 © Volume 35 e Number 6

Copyright © 2016 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.



