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ABSTRACT

Background: Work-related musculoskeletal disorders (MSDs) in health care are estimated to cost between $24 billion and $64
billion each year. Nurses and nursing students are prone to occupational injuries because of repetitive movements and poor
biomechanics. Recent data from the CDC indicates that such injuries are contributing to the ongoing nursing shortage, as well as,
the 260,000 vacancies in the profession projected by 2025.

Objective: This project has the potential to increase knowledge regarding prevention of injuries, decreasing stress on the body,
maintaining muscular strength, and avoidance of physical pain related to MSDs. Purpose: To address the informational gap in
nursing education concerning musculoskeletal injuries.

Aims: 1) Offer educational modules for implementation into nursing curricula; 2) Provide examples of primary prevention
interventions for nursing students to avoid MSDs; 3) Offer “correct vs. incorrect” body mechanics exemplars with a tool to
evaluate mastery.

Nursing education implications: This self-learning curriculum has the potential to fill the gap related to prevention of MSDs
for students in nursing school and for practitioners in clinical settings.

Key Words: Musculo-skeletal disorders, Occupational injuries, Primary prevention, Ergonomics, Nursing students, Psychosocial

risks, Bio-mechanics

1. INTRODUCTION

Registered nurses and nursing aides suffer more injuries
than almost any other occupation nationwide and are listed
as two of the top six occupations suffering from to mus-
culoskeletal disorders (MSDs).'“ Nursing staff, laborers,
freight, stock, and material movers incurred the highest num-
ber of injuries related to MSDs and of all causes for work-
place absences with 52% of nursing assistants’ absences
due to musculoskeletal injuries.!?! Paradoxically, hospitals
as health care environments are one of the most hazardous
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places at which to work; they are environments that have
not kept up with other industries’ safety improvements for
their employees. As the ages of nurses in the workforce
increase, and a shortage of nursing professionals looms, the
loss of practicing nurses due to medical leaves associated
with MSDs is a critical problem. According to the recent
findings of the Occupational Safety and Health Adminis-
tration (OSHA), in the early 1990’s, both construction and
manufacturing industries had injury rates similar to hospi-
tal injury rates.!'! During the next two decades, all three
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industries faced monumental financial and human resource
challenges for the design and implementation of programs
to meet the recommendations from OSHA to decrease these
rates. Recent statistics demonstrate that hospital injury rates
did not reflect the major improvements that construction and
manufacturing made as a result of their worker safety pro-
gram implementations.'!! The irony that successful creation
of safety programs in the non-health related workplaces out-
paced the healthcare industry is striking. There continues to
be challenges in healthcare to improve these statistics. It is
imperative that the occupational health of nurses, who make
up the largest group of healthcare workers, be maintained
and that preventive programs are put into place in academic
and practice settings to meet these challenges.

Background

A 2013 report from The Society of Human Resources noted
that in the fiscal year 2011, work-related MSDs in nursing
and residential care facilities cost $3.9 billion and resulted
in 7 to 23 days of lost time in productive employment per
injury incident.®’ According to the US Bureau of Labor
Statistics (2013), 11,610 registered nurses (RNs) were away
from work in 2012 because of work-related MSDs for a me-
dian of 8 days, with an incidence rate of 58.4 per 10,000
full-time equivalents.''?! The Centers for Disease Control
and Prevention cites rising obesity rates, increase in physical
demands, the aging of nurses, and work demands increased
by a nursing shortage as contributors to the MSDs in the
nursing workforce.*! The current upward trajectory of many
patients’ weight and age is an additional variable that under-
mines the musculoskeletal health of the nurses who choose
to practice at the bedside.!”!

The nursing shortage is a direct result of nurses being forced
to leave the profession due to back, neck and hip injuries.>!
Despite these profoundly negative statistics, there has been
no focus in most schools of nursing to teach techniques
for safe patient handing!®! that would prepare the student
nurses for their professional roles within healthcare settings.
Nursing textbook reviews resulted in findings that nursing
students were being taught incorrect body mechanics without
the use of evidence-based practices.”! This same research
hypothesized that this deficit in the students’ learning may
have been due to the lack of knowledge or teaching materials
used by their nursing faculty.

Given the current situation within many nursing programs,
student nurses, and newly graduated nurses, may be partic-
ularly vulnerable to injuries because they lack experience,
technical skills, muscular conditioning, and training in safe
patient moving and handling. Improper education or sub-
standard education is often neutralized by nursing school
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instructor’s belief that most facilities incorporate lift teams,
transport teams, or physical therapists as part of the care
team for hospitalized patients. In reality, such resources are
considered “luxuries” among bedside nurses and not a stan-
dard part of the available resources in most acute, tertiary
and rehabilitation facilities.

Multiple factors contribute to nursing students’ lack of aware-
ness of MSDs potential to undermine having a long and pros-
perous career. Kneafsey and Smallwood’s recent editorial
posed the question, “are universities doing enough to protect
students?®! The focus of clinical education for students is for
the delivery of safe and competent care to patients and may
not include a focus on safety of the student. This education
often occurs in simulation environments. The separation of
actual patients and simulated patients poses challenges to
faculty who may not be able to re-create the myriad of cir-
cumstances that may present in the clinical setting and lead
to musculo-skeletal injuries.!®! Additionally, students may
be exposed in the clinical setting to poor role modeling from
assigned staff nurses who do not practice preventive mea-
sures against MSDs. Also, researchers have proposed that
educational curricula that do not address the psycho-social
variables associated with MSD occurrences are not well de-
signed to present preventive interventions to support healthy
practices for their nursing school graduates.°! Finally, Lee et
al., have proposed that the perception of risk is an important
determinant, and the discussion of such should be included in
the educational offerings to workers (e.g. nurses) in addition
to the physical elements of body mechanics.!!!

The lack of attention in nursing education to MSDs is not
a recent phenomenon, nor is it limited to programs in the
United States. In 2003, Approximately 1,000 nursing stu-
dents in Sweden participated in a longitudinal study where
40% and 50% of them reported experiencing shoulder and
neck pain during and following their enrollment in school,
respectively.!!”! Findings supported nurses’ prevention strate-
gies for MSDs be implemented during nursing school, and
that they continue post-graduation as one of the mechanisms
to combat the plethora of problems that nurses encounter
with physical health as they age and become unable to prac-
tice.

2. METHODS USED IN DESIGNING THE EDU-
CATIONAL INTERVENTION

The design of the current educational intervention began with

a literature search conducted using computerized databases

of CINAHL Plus with Full-Text (EBSCO) and ScienceDi-

rect. Reference lists of significant articles were explored.
Inclusion criteria for the searches were peer-reviewed jour-
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nals, written in English, and published from 2000-2016. The
following terms in different combinations were used in the
search: (1) occupational injuries; (2) health; (3) injury pre-
vention; (4) ergonomics; (5) nursing students; (6) registered
nurses; (7) education; (8) back pain; (9) wellness; (10) lifting
techniques; and (11) nursing programs.

Following a search of the literature, the authors designed
this educational program as a DVD and workbook to foster
self-study for nursing students as well as nurses in clinical
settings. The program is not intended to be all-inclusive of
exercises that can prevent MSDs, nor does it claim to elim-
inate pain from past or present injuries. The body postures
and exercises included in these educational modules have
been reviewed by a panel of experts from the disciplines of
nursing, physical therapy, health science and athletic train-
ing for appropriateness and minimal risk to the student or
practicing nurse.

Based on the limited findings in the literature related to cur-
rent curricula for prevention of MSDs in nursing students,
the authors identified a need to create such a curriculum.
The hypothesis that informed this work was formulated after
an extensive literature search: Given the current facts and
ongoing problems with MSDs within the nursing profession,
nursing students would benefit from learning strategies to
prevent incapacitating injuries while in nursing school as a
means of maintaining an injury free career.

3. DESCRIPTION OF EDUCATIONAL INTER-
VENTION

The purpose of this project is to create a proposed educa-
tional intervention for use in a fundamental of nursing course
and for in servicing nursing staff in clinical settings. The
focus of the intervention is to increase knowledge of injury
prevention, decrease stress on the body, maintain strength,
and avoid physical pain while performing nursing activities.
Novice nurses may benefit from this awareness as repetitive
movements become a regular part of their nursing practice.
New behaviors learned through this curriculum can poten-
tially cultivate long-tern physical health and wellness and
eliminate attrition from the profession due to declining over-
all health from musculoskeletal injury.

The long-term goal of this intervention is that knowledge
provided in these modules will enhance education in nursing
programs and clinical settings relative to injury prevention,
have a lasting effect on the health of nurses, and lead to
prevention of MSDs in the workplace. This curricular en-
hancement will emphasize injury prevention through a series
of photographic images of movements and exercises that
include evidence-based explanations for several common
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bedside patient encounters and ways to keep the body stable.

3.1 Program components

This program is an educational intervention consisting of
a two part self-learning curriculum in PowerPoint format,
designed for nurses and nursing students. The course objec-
tive is to identify preventive behaviors and appropriate body
mechanics that will minimize physical pain or injury related
to MSDs. The course objective can be met by reviewing
the curriculum, learning how to prevent MSDs by correcting
common mistakes in body mechanics by scoring at an accept-
able level during the return demonstration evaluation. The
evaluation tool used during the return demonstration is seen
in Figure 1. The modules are divided into two sections (Part
I and Part IT) with the information intended to be utilized
as a perpetual course (reviewed periodically during school
or at clinical sites) for nurses. If consistently practiced, the
benefits of this program have the potential to assist nurses
in maintaining healthy bodies resulting in longer years to
practice.

Posture Evaluated Description Pass  Fail

Feet hip width apart 1 Theory described

Bedside Stance by student

Feet together 0
V Knees flexed V 1 o

Close to patient 1

Knees locked 0

Assisting to and from
chair

Theory described
by student

Distant from patient 0

Mattress at waist 1

Bed position while Shoulders low/relaxed 1

repositioning

Theory described

Mattress not at waist 0 by student

shoulders raised 0

Tall in mid-back 1
Shoulders low/down/relaxed 1

Hand supported/rail 1

Posture during bedside Theory described

care Curved back 0 by student
Bed lower than waist 0
Hand not supported 0

Total: (= 8 =Pass; < 8= Fail)

Evaluator’s comments:

Evaluators’ signature:

Date:

Figure 1. Evaluation of safe musculoskeletal posture during
patient/nurse interactions

3.1.1 Part1

Part I modules include pictures of common movements and
postures that nurses use throughout the day. Each movement
is shown with a stressed (or fail) body position and a strong
(or pass) body position. The fail photo is the movement
that can potentially cause MSDs and the pass picture demon-
strates the evidenced-based information that will help keep
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the body free from injury while working with patients. Part I
modular topics include: (1) moving patients in bed; (2) foot
position; (3) assisting patients to standing; (4) bed height;
and (5) posture (see Figure 2). After completing the modules
in Part I, students will have the opportunity to review extra
credit modules in Part II.

Module 1 .
FAIL PASS

Module 2
FAIL

Stressed body pasition

PASS
Strong body position

1 Lover Ynmeslocind) 1. K

Module 1
Understandingthe Core

Myth: The core s synomymeus with Functions of the core:
abdominals

“Postural control
*Support the spine

Face: Tue core s aregion of the
body spaning feom the hips to mid
chest, comprsed of anteror a8

serior muscles. Real core control
Comes from nside, deep abdominal
muscles; most peopl iy to rain
from the outside (Le. crunches)
(Key, 2013; Ombas, Vishwas, and
Tech, 2009).

Core contrel: The sbilir 1o coordinate and respiratory functions,
maintain endurance, and coatrol the position and movement of the forse
muscles (Key. 2013; Oumkar et al, 2009; ¥u & Lee, 2012).

Module 1
Understanding the Core cowa

Common problems

+ mbalanced muscle
activiry

+ Poor coordination and
endurance of the postural
and respiratory muscles.

+ Delayed activation of the
deep sbdominal muscle -
wansversus abdomiis
(Key, 2013).

Module 2
Keeping the core strong
Peluic Tilt

Bagin supine with Feet hip widts
span. Lighely press handsioe
he £oox. sndiniiae dregly.

The abdominals are a group of myofascial layers consisting of deep
sl spicficial smacas of th et ind bk sogics. Deing
abdominal exercises alone will not resukt in a stable core.

I So—
promoting funccisnal capre

Module 2 cninma
Keepingthe Core Strong

ridging

& M°d'|-'1|e c2knn||m§ﬂi
eeping the Core Strong

?

3

Beginin 3 side-lying position. Press the hand and elbo into the flose. tghtenthe
abdominal muscies, and i the ips off the lovs. Make a saightbne wih you
body:from the knee tothe hip, to the shoulder. Raise the pehvis and the trenk 33 you

estensded) Hald posiontor 12 breaths, e i Ty e

the e they ae and ot roling forwards or
Reep arms. ot the side ofbodyand the fluren. oy Nplinmmrm :w )n'ndx mmmnb.zmmnm Rm. 5
shouldersrelaned. Repeat 1-10 tmes. 10 tmes, on bath sides

Place feet hip-width spart. Pull in your
sbdommal n the pebvic tlt
and it your folowed by
Lower back. then md back off the flooe
Knees, hips, and shoulders should be m
ke,

Core strengihening should include exercises that incorporate. m

muscles (Lee, Kim, T., Kim, D., Shim, & Lim, 2015)

‘This exercise will swengthen the core stabilizing muscles ; care strengih is
rrelated with the prevention of back pain (Taylor & Waxman, 2014).

"4 Ransama (011

Module 5

FAIL PASS
Stressed body position

Strong body position

FAIL

1. Bedis positionsdico
B heht 1 canseng (he cuese forasse
ber shouders, siresstothe

1. Peor

1. Bod i v ight
) back region. neck. and tightness of the

e down, tis alleviates
Sires on thepeck and mad-back reiens.

LT back region
bk ik antenior shoulder andchestmuscles. B

2. Bed heightis below waist height, causing.

Gustarsson, Melin,& Rudman, 2014). necessary

Figure 2. Part I modular topics. Body positions (1) moving
patients in bed; (2) foot position; (3) assisting patients to
standing; (4) bed height; (5) psoture

3.1.2 PartII

Part II is the additional work that is necessary to maintain
a stable and optimally conditioned body in order to main-
tain injury free practice patterns. This includes exercises for
strengthening and stretching muscles that are vulnerable to
injury, with step-by-step instructions for correct performance.
The exercises are intended to increase strength and flexibility
to assist the body to remain stable and in optimum condi-
tion for the purpose of proper body mechanics for nurses
at the bedside. By completing the exercises consistently
and correctly, nursing students may potentially avoid MSDs
while in school as well as in their future careers. In Part II,
topics include: (1) understanding the core; (2) keeping the
core strong; (3) lower body strengthening; (4) lower body
stretching; (5) upper body strengthening; (6) and upper body
stretching (see Figures 3 and 4).
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Figure 3. Part IT modular topics: (1) understanding the core;
(2) keeping the core strong

Module 3 Module 3 o
Lower body strengthening Lower body strengthening
Step-Back Lunges Single-Leg Quarter Squats
Bugin cmadogia s 0l pesion ot
L4 et ter o | pon st ey
squa mighe Susaghtionsmmdbact Do g toeenice [
foot. hinged forsard with the secondtorand
s et evattove
Once in a steady position, lower the hismraichiy Once knee s bent to 8
b dominal muscles.

e e

knees. Keep the frontbnes above the eeturm to stating posiben
ankde and in e wath the secondtor. This enercise will be fet Do notty to bendton
Once the back knee is almost to the in the front area of the deeply. Begin with 510
"
neral the speed,notthe depth
side and slternate sides 10-12 times. (v o).
Inerease repetiions as able. This exercise can 3id in hip, knee, sad sakle stsbility (Medins MeKesn,

Bush, Reed, Whittiagion, Uhl, & McKeon, 2014)

Module 4 Module 4 cowns
Lower Body Stretching Lower Body Stretching
standingHamstring Stretch High Lunge
stepping back with ense foot (sbout .3 fret) 1 Begm by stepping 2 Increase the stretch
S et | el § Sme

of the leg unla swetchis ekt m the back region of the

froct thagh (the hamstrng suscles). Relas the back and rorassiryon

Maintain a strong core
position by drwmng the

palms facing each

press the baps postenor. baeath deeply and sloty and
hald for 3.10 breaths.

srdosanal muscle o ard the oo, and
1 yourtower body mascles feel very BEhE wie an d 1o ettt o el
assistmn the stretch (seen m the botiom phote). otk Kot it Beeath slowty snd
The hamstrmg muscles attach on the pehis therefere be fet i the from ip deepty, and hold the
stretchang the hamstrings has a duect offect on back and calf of the back ‘positiontor 3.5
flenbdty and can d m reducing back pam breaths

‘Subjoctswih pon.apecific chronic I Dack pan By beou foumdte hevele
g of s, speceal by, cxsion i s vt o B s..,..l
da,Bis, & Boydston, 21, Incavese your b scivasion ich s

1n order te prevent injuries,
back and areas around the back: if stresching is done comsistently, it can reduce
chronic back pain (Lemws, Silva, Tocherman, Talerman , Guasieli, & Bord, 2013).

need to increase fexibility and strength of the

Module 5
UpperBody Strengthening

Push-up

1 Begm 0 ¢ plank ponition with
bands under shovlders and ankdes,
hips andbeadindne Contractthe 3 Slowly lower the body toward the flose
sbdownal suscles bypullng 1 uned youcsmsot go saylowe, thenpuship ta
the belly burton toward your sPRe  the stammg posinen. Pecform .10 sepesions
510 the petvic it increase as sble

Module 5
Upper Body Stretching

Towel Strerch for the Anterier Shoulder and ChestRegions

3 Spred thesems e ubns op md
el the chest sem, and

Restim mpesiiontir 1105

1Rl upa
[

the fleor andbe dovn
on it soittis m the
center of the back

Lifting and performing tasks with a weak upper body can cause you 1o

compensate and wac other parts of the body, sach as the mi
Yark, which tam Ieed s injeries (Bewdetn, Grakim, & Broen, 2014)

Seretching porvions of or allof the amterior mut
chestand wpper extremicies can aid bn the correction of
Nave & pesitive effect on pain (Dimierevs & Rebleva, oty

Figure 4. Part IT modular topics: (3) lower body
strengthening; (4) lower body stretching; (5) upper body
strengthening; (6) upper body stretching
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4. DISCUSSION

This program in not intended to be all inclusive of exercises
that can assist in preventing MSDs, nor does it claim to elim-
inate pain from a past or present injury. The search of the
literature presents a non-exhaustive review of this subject.

This self-learning curriculum has the potential to impact
educational programs related to prevention of MSDs and
the promotion of health. As this is a proposed curriculum,
the authors acknowledge that the effectiveness of this in-
tervention must be measured in a scientifically controlled
study following integration into a nursing school curriculum.
Following implementation into the nursing education cur-

riculum, a longitudinal study will be designed to measure
the effectiveness of this intervention, as nursing students
transition into their clinical practices. Ultimately, the goal
is to have this intervention meet evidence based rigor that
supports its implementation into multiple nursing programs
and health care agencies thereby contributing to the health,
vitality and career longevity of practicing nurses.
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