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Defining Health Care Ergonomics
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“Fitting the Job to the Worker”
NOT
“Fitting The Person To The Job”

Capabilities of Demands of

People N \_/ the Job
~




(Hendrick, 1998) (0g¢9¢% 4! 1321

* Microergonomics (traditional ergonomics)
Rules for the technical design of work tools and workplace
a) Hardware ergonomics
b) Environmental ergonomics
c) Software ergonomics

* Macroergonomics

Rules for the design of organization, production and
working groups



Risk factors equipment brings to the job
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Risk factors the environment brings to the job
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False: There is no evidence back belts are effective. In some cases the
use increases level of risk due to a false sense of security.

Coh) g (90 el 32 g cwlio (Slowd sl g b i 99>
False: These staff are exposed to risk at a greater level; co-workers are
more likely to ask them for help.
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False: Employers should consider that long term benefits of proper
equipment outweigh costs related to nursing work-related injuries.
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False: With any transfer, human effort is required and there is always a
possibility of injury. However, lifts do eliminate extreme stress on the
care giver.
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False: Staff do not use equipment for several reasons including lack of
training or administrative support.
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Carpal Tunnel Syndrome (CTS)
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Cubital Tunnel Syndrome
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Tendinitis
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De Quervain’s Disease
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Abstract

Background & Objective: screening for the prevalence of skeletal disorders is needed for the early
prevention and intervention of the disorders. For this purpose, the present study aimed to determine
the prevalence of musculoskeletal disorders among surgical technologists and anesthesiologists.
Materials & Methods: In this analytical - descriptive cross-sectional study, 167 personnel working in
the operating room of Isfahan, Iran in 2018, were evaluated using the random sampling technique.
The data from the general Nordic and Cornell questionnaires were analyzed using SPSS, version 20,
software as well as the statistical tests including T-test, Chi-square, Mann-Whitney U and logistic
regression.

Results: Women constituted 82% of our population. The mean age and work experience of the
subjects were 32.68 + 8.64 and 10.1 + 8.3 years, respectively. The prevalence of musculoskeletal
disorders among the surgical technologists and anesthesiologists was 96.74 and 90.9, respectively.
Conclusion: Given that the occupational health status of surgical technologists and anesthesiologists
was not at a desirable level, this could compromise the health and work quality of the surgical team;
therefore, it seems that the inclusion of some measures such as exercise, modified ergonomics’
equipment, and striving to improve one's social and psychological well-being could be efficient and
beneficial to prevent these disorders.

Kevwords: Prevalence, Musculoskeletal, disorders, surgical technologists, Anesthesia Technologists
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ARTICLE INFO ABSTRACT

Keywords: Objectives: Musculoskeletal disorders (MSDs) are one of the most important occupational problems. However,
Musculoskeletal symptom there has also been no worldwide review and meta-analysis of the prevalence of MSDs among operation room
Operating rooms personnel. The present study aimed to investigate and estimate the prevalence of MSDs among operating room

Meta-analysis

- . personnel using a systematic review and meta-analysis study.
Systematic reviews

Joanna Briggs Institute Critical Appraisal Checklist.

Results: A total of 111 articles from databases were found. Final screening included 12 into statistical analysis.
Based on the random-effect model, the prevalence of MSDs in neck, shoulders, elbows, wrists & hands, upper
back, lower back, hip, knees, and ankles & feet was 53.66% (CI 95%: 43.30-64.02), 55.63% (CI 95%:
43.90-67.36), 23.01% (CI 95%: 14.75-31.27), 38.79% (CI 95%: 21.95-55.62), 44.20% (CI 95%: 27.80-60.59),
61.48% (CI 95%: 44.33-78.64), 26.56% (CI 95%: 10.40-42.72), 43.43% (CI 95%: 23.80-63.06), and 57.06% (CI
95%: 48.25-65.87), respectively. Based on the results of meta-regression, there was no statistically significant

relationship between prevalence of MSDs and mean of age, and year of study.

Conclusion: The study results revealed the high prevalence of MSDs, specifically in lower back among the op-
erating room personnel. Considering the difficult conditions of working in the operating room, MSDs and par-

ticularly back pain are unpreventable.

Methods: This systematic review and meta-analysis were conducted in 2019. The researchers searched Medline/
PubMed, ProQuest, Scopus, ScienceDirect and Embase, and Google Scholar. Studies classified by categories of
country and populations. In order to determine and control the quality assessment of articles, researchers use the
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Suffer patient handling
injuries

Have chronic pain from
patient handling injuries

Of injuries are lumbar
spine

problem is physical
demands of job

Considered leaving
because of physical
demands

Leave because of back
injuries o
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According to the Bureau of Labor Statistics
53% of nursing work-related injuries reported
from 1995-2004 were related to Overexertion

Chart 2. Percemnt of nonfatal injuries and illnesses involving days away
from work by selected events for nursing, psychiatric, and home
heahlth aides and for all workers, 2004

- *
|
|

Fall=

Contact with equipment

I I
0%, 10% 20% 30% 40% S0% E0%

3 Al workers B Rursing, psychiatric, and home health aides
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Primary Risk Factors For MSDs

Repetition

At work and/or at home
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Awkward & Static Posturescyl g wwlbiol b curdg
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Static or Fixed Postures & MSDs

Definition:
Postures or work positions that are held for
a period of time

Blood supply reduced to muscles B> muscle fatigue

fallahim@medsab.ac.ir
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Repetitions and MSDs LY

Definition:

Performing the same motion over and over again.j§» ’
Example:

* Repeated positioning of patients in bed or transfers to
chairs
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Examples:
Load or patient shifts suddenly or unexpectedly

Lifting bariatric or obese patients

Pushing a stretcher with poorly maintained or
Incorrect casters
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Affected by:

= Working through breaks
= Qvertime
= Task variability

When the musculoskeletal system is exposed
to a combination of these risk factors (too
quickly, too often and for too long) without

sufficient recovery or rest time, damage occurs.
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The Cumulative Effect

Disability

7

Injury

Pain

Continued /

Discomfort

7

Fatigue

Exposure to
Risk Factors
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Ergonomics Principles (o g9e5 31 Joo!

*Design for human use ;jlw! solit sl 9 21,50

* Fits the task to the worker ¢ ,5 b 4ub g il
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So what is the best practice for safe patient
handling?

The most common
methods taught are
proper Body Mechanics
and Ergonomics
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Beware!

Body mechanics alone is NOT sufficient

90



Preventing MSDS
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Preventing MSDS
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Remember — it's the employee’s responsibility to use good work practices and
follow the organizations’ safe patient handling policy and procedures

fallahim@medsab.ac.ir



Preventing MSDS
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Example:
Work at proper heights & keep everything in easy reach

Using good body mechanics or postures is still important when using patient
handling equipment and devices



Neutral Standing Posture b coluwl curodg

Neutral Posture for Work H— Ears

Performed in Standing Position Shoulder

= Stand with feet shoulder width apart

= Knees are flexed/unlocked

= Head upright

= Shoulders relaxed (not rolled forward)

= Chest up

= Back straight

= Elbows not locked or flexed more than
110 degrees '« Knees

= Wrists straight |-

= Ears, shoulders, hips, knees and
ankles should be in straight alignment
to maintain natural “S” curve of the
spine (neutral position) ....anesnaor




Optimal Work Height & Reach Envelopes

Primary

N Secondary 7/
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Preventing MSDS
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%l Preventing MSDS

Engineering

: ').‘ +
{1 |

N ‘ﬂa Work Practice

= +
| Administrative

Controls

- Reduce the Risk of Injury for
Employees & Patients

Remember - back belts are ineffective in
preventing back injuries
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What Can You Do to
Reduce Your Risk of MSDs?




What Can You Do to Reduce Your Risk
of MSDs?
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Plan and Prepare — It only takes a minute but can
save a career
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1. Assess the Patient (continued) (aotf) jlow b 35
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When in doubt, assume the patient cannot assist with the transfer/ repositioning
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2. Assess & Prepare the Environment
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2. Assess & Prepare the Environment (continued)
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3. Get Necessary Equipment & Help
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4.  Perform the Patient Care Task, Lift or Movement Safely

ool 1ob 4 LS 2> b Il ¢ jlow St g 4br g pls

You should receive training on correct use of
equipment, patient assessment and safe work
practices before handling patients
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4, Perform the Patient Care Task, Lift or Movement Safely (continued)
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Follow your organlzatlons s'afe patient handling policy and procedures
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What Else Can You Do?
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Ergonomic workplace
design: adjustable sink.

Electrically powered Electric support for
adjustable bed. pushing a bed.

fallahim@medsab.ac.ir 111

Ceiling-mounted lift



Transfer from bed to wheel chair with the help of a
glide board.

fallahim@medsab.ac.ir
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Step by step: handling a patient with the help
of a sliding mat.




Example 1: Pull up in Geri-Chair

Risk Factor:
Manual Lifting

Body Parts Affected:

* Back — posture, load/force
« Shoulder — load/force

* Elbow - load/force

* Wrist/hand — load/force
 Neck — load/force

Interventions:

= Sit to Stand Lifts

» Ceiling/Floor Full Body Sling Lifts
* Friction Reducing Deviges -




Example 2: Transfer to Stretcher

Risk Factor:
Manual Lifting

Body Parts Affected:

* Back — posture, load/force

 Shoulder — load/force
 Elbow/Wrist/Hand — load/force
* Neck — load/force

Interventions:
Ceiling/Floor Full Body Sling Lifts

Lateral Transfer Devices (LTD)
*Friction reducing devices
*Air Assisted LTD
Mechanical LTD

fallahim@medsab.ac.ir = L1



Example 3: Transfer from Chair of partial
weight-bearing patient

Risk Factor:
Manual Lifting

Body Parts Affected:

* Back — posture, load/force
* Neck — load/force

« Shoulder — load/force
 Elbow — load/force

* Wrist/hand — load/force

Intervention:
Sit to Stand Lift

fallahim@medsab.ac.ir



Example 4: Lateral Transfer

Risk Factor:
Space Constraints

Body Parts Affected:

* Shoulder — posture/load

* Elbow - position/load

* Wrist/hand — position/load
* Neck — posture/load
 Back — posture/load

. --’" -

Intervention: 4
*Ceiling Lift e
‘Renovate room

-
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Case Study 1 @

Repositioning Patient in Bed

Task Risk Factors & Hazards Cause
Injection Back bent & twisted Bed too low
of coupled with static Rail up
medication | posture Bed table

obstructs
Trip Hazard access

Phone on bed -
cord on floor

Dispose of | Back bent Bed table
needle Neck bent backwards obstructs access
Long reach (arm overhead)




Case Study 1 @

Repositioning Patient in Bed (continued)

Task Risk Factors & Cause
Hazards
Reposition |Back bent & twisted Bed too low
patient

Neck bent backwards Rail up

Forceful exertion— back |Weight of patient
and shoulder Patient did not
assist




Case Study 1
Repositioning Patient in Bed:
The Safer Way

e Assess the Patient

* Has upper extremity strength, can sit unaided, is non-weight bearing,
cooperative (consider medical status etc.)

e Assess the Environment

* Move bed table and phone, raise bed, lower rail when administering
injection
* Raise bed and lower bed rails before moving patient

fallahim@medsab.ac.ir
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Case Study 1
Repositioning Patient in Bed:
The Safer Way (continued)

* Get Necessary Equipment & Help

* Friction reducing device (slippery sheet) & two nurses or caregivers

* Perform the Task Safely

e Coordinate the move
* Use good posture
* Have patient assist

fallahim@medsab.ac.ir 121



Case Study 2
Transfer from Chair to Bed

What Did You See?

* |dentify primary risk factors for MSDs

* |dentify hazards that may cause slips, trips, falls or other acute or
traumatic injuries

* Determine the cause or the primary risk factors and hazards
observed

* Determine a safer way to perform the task



Case Study 2

Transfer from Chair to Bed @

Task Risk Factors & Cause
Hazards

Assisting Forceful exertion — back | Patient weight
patient from

chair to bed Back bent & twisted Patient not capable

of bearing full
Weight

Patient not
assessed

Chair too low




Case Study 2
Transfer from Chair to Bed (continued)

)

Task Risk Factors & Cause
Hazards

Assisting Forceful and sudden | Patient not capable

patient onto exertion — back of full weight

2ee Back bent & twisted bearing

Neck bent backwards FREEAN

assessed

Repositioning | Forceful exertion — Patient not capable

in bed back of full weight
bearing

Back bent & twisted

Sl et e e | o 2




Case Study 2
Transfer from Chair to Bed:

e Assess the Patient

* Partial weight bearing, cooperative, has upper extremity strength and can
sit unaided

e Assess the Environment

* Move bed table, lower head of bed; lower bed rail using good posture



Case Study 2
Transfer from Chair to Bed:

* Get Necessary Equipment & Help

* Powered Sit-to-Stand device
* Only one caregiver needed

* Perform the Task Safely

* Apply equipment brakes when raising and lowering patient
* Raise bed before lifting patient’s legs

* Use good posture

* Have patient assist



Case Study 3
Transfer from Bed to Stretcher

What Did You See?

* |dentify primary risk factors for MSDs

* |dentify hazards that may cause slips, trips, falls or other acute or
traumatic injuries

* Determine the cause or the primary risk factors and hazards
observed

* Determine a safer way to perform the task



Case Study 3
Transfer from Bed to Stretcher

)

Task Risk Factors & Cause
Hazards
Positioning |Back bent and twisted Poor posture or

stretcher in
room

Sharp corners or
protruding edges on
furniture (risk of soft
tissue contusion)

bodymechanics

Moving furniture in
constricted space

Preparing
transfer

Back bent

Long reach
(arm overhead)

Passing IV bag and
tubing over bed




Case Study 3

Transfer from Bed to Stretcher (continued)

Back bent
Neck bent backwards

Extreme bending of knee
(on bed) coupled with
force

Extended reach to grasp
drawsheet

Forceful grip (poor hand
hold)

Task Risk Factors & Cause
Hazards
Performing | Extreme forceful exertion | Patient weight and
transfer — back and shoulders shape

Patient unable to
assist

Stretcher higher
than bed height
Width of stretcher
and bed

Use of drawsheet to
move patient




Case Study 3 @

Transfer from Bed to Stretcher (continued)

Task Risk Factors & Cause
Hazards
Moving the Forceful exertion - Pushing and
stretcher back and shoulder Pulling stretcher on

Back bent and twisted | 2"Peted surface

Lack of holder on
stretcher for
oxygen tank

Neck bent backwards
and twisted

Arms extended away

from body Lack of steering

control on stretcher

Stretcher too low




Case Study 3
Transfer from Bed to Stretcher:

* Assess the Patient
 This is a Bariatric patient who cannot assist with the transfer

e Assess the Environment

* Move furniture from of work area before bringing stretcher into room




Case Study 3
Transfer from Bed to Stretcher:

* Get Necessary Equipment & Help

* Air assisted friction-reducing device & three caregivers
* Pass IV bag around patient

 Stretcher has holder for IV and Oxygen tank

* Larger wheels and steering assist mechanism



Case Study 3
Transfer from Bed to Stretcher:

* Perform the Task Safely

* Coordinate the preparation and transfer

Work heights equal and equipment/bed brakes applied

Use good posture

Adjust stretcher height for movement to allow good posture
2"d person required to guide front of stretcher only



Case Study 4
Transfer from Wheel Chair to Bed

What Did You See?

* |[dentify primary risk factors for MSDs

* |dentify hazards that may cause slips, trips, falls or other acute or
traumatic injuries

* Determine the cause or the primary risk factors and hazards observed

* Determine a safer way to perform the task



Case Study 4 @

Transfer from Wheel Chair to Bed

Task Risk Factors & Cause
Hazards
Preparing to | Forceful exertion - back | Holding patient’s
Ass_lst the Back bent leg while adjusting
Patient foot rest
Neck bent backwards N
Adjusting leg
supports/foot rests
Assisting Forceful exertion — back |Patient not capable
patient from Back bent & twisted of full weight bearing
wheelchair Patient weight
to bed
Patient not assessed




Case Study 4 @

Transfer from Wheel Chair to Bed (continued)

Task Risk Factors & Cause
Hazards
Assisting Forceful and Patient not capable
patient onto sudden exertion — | of full weight
bed back bearing
Back bent & Patient not
twisted Assessed
Neck bent Wheel chair away
backwards from bed




Case Study 4 @

Transfer from Wheel Chair to Bed (continued)

Task Risk Factors & Cause
Hazards
Repositioning | Forceful exertion Bed too low
in bed -back .
Bed rail up

Back bent & twisted Head of Bed partially

Neck bent raised

backwards Patient does not

assist




Case Study 4
Transfer from Wheel Chair to Bed:

e Assess the Patient

* Partial weight bearing, cooperative, has upper extremity strength and can
sit unaided

e Assess the Environment

* Move bed table, raise bed, raise head of bed, lower bed rail using good
posture



Case Study 4
Transfer from Wheel Chair to Bed:

* Get Necessary Equipment & Help

* Gait belt; crutches and trapeze bar
* Only one caregiver needed



Case Study 4
Transfer from Wheel Chair to Bed:

* Perform the Task Safely

* Use good posture to apply gait belt and to adjust wheel chair foot supports
Have patient assist to hold leg while adjusting foot support

Do NOT lift but guide patient to a standing position

Have patient transfer self to bed with stand-by assist

Have patient reposition self on bed



Case Study 5
Making a Bed and Repositioning Patient in Bed

What Did You See?

* |dentify primary risk factors for MSDs

* |dentify hazards that may cause slips, trips, falls or other acute or
traumatic injuries

* Determine the cause or the primary risk factors and hazards
observed

* Determine a safer way to perform the task



Case Study 5 @

Making a Bed and Repositioning Patient in Bed

(continued)

Task Risk Factors & Hazards Cause

Making the Forceful exertion — back Weight of

bed and shoulders (nurse patient
turning & holding patient) Patient unable
Back bent & twisted in to
static posture (nurse assist

turning & holding patient)

Repetitive bending &
twisting of back (nurse
making bed)

Neck bent backwards
(both nurses)

Bed too low

Bed Rails up




)

Case Study 5
Making a Bed and Repositioning Patient in Bed
(continued)

Task Risk Factors & Hazards Cause
Making the Forceful grip - Poor hand | Using drawsheet
bed hold (nurse turning &

holding patient)

Slip Hazard Spill on floor
Repositioning | Forceful exertion — back | Weight of patient
E:gent up in |and shoulder Patient

Back bent & twisted unable to assist

Neck bent backwards & Bed too low
twisted

Rail up




Case Study 5

Making a Bed and Repositioning
Patient in Bed:
The Safer Way

* Assess the Patient
* This is a semi-conscious patient who is unable to assist

e Assess the Environment

* Clean up spill, have bed linens ready, raise bed and lower rails
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Case Study 5

Making a Bed and Repositioning
Patient in Bed:
The Safer Way (continued)

* Get Necessary Equipment & Help

* Ceiling hoist and 2 nurses or caregivers

* Perform the Task Safely

* Coordinate lift and movement
* Each nurse makes a side of the bed
* Move bed and/or use ceiling lift to reposition patient safely
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Case Study 6
Patient Ambulation and Fall Recovery

What Did You See?

* |dentify primary risk factors for MSDs

* |dentify hazards that may cause slips, trips, falls or other acute or
traumatic injuries

* Determine the cause or the primary risk factors and hazards
observed

* Determine a safer way to perform the task



Case Study 6 @

Patient Ambulation and Fall Recovery

Task Risk Factors & Hazards Cause
Ambulating | Trip hazards Equipment in
patient walkway

Sharp corners or
protruding edges on
furniture (risk of soft

tissue contusion) No safe way to

Poor and unstable support patient —
coupling (handhold) holding wrist
may cause soft
tissue trauma to
patient during fall




Case Study 6 @

Patient Ambulation and Fall Recovery (continued)

Task Risk Factors & Hazards Cause
Attempting | Forceful exertion — back Patient weight
to control and shoulders coupled with
:I;ﬁ patient Back bent & twisted sudden motion

Neck bent backwards Locfatlon 2
patient at floor
Forceful twisting of left level

forearm when attempting
to ‘hold’ patient during
fall

Poor coupling —
no location to
securely support
patient and
control the fall
safely




Case Study 6 @

Patient Ambulation and Fall Recovery (continued)

Task Risk Factors & Hazards Cause
Lifting Forceful exertion — back |Weight of patient
Ifon-?)tri:?:oor e S Cl Patifent unable to

Back bent Assist
Neck bent backwards Location of patient

Forceful grip - Poor - lift from floor level

coupling hand hold No safe way to hold
patient’s arms and
legs. Risk of soft
tissue trauma to
patient




Case Study 6
Patient Ambulation and Fall Recovery:
The Safer Way

e Assess the Patient

* Can weight bear with standby assist and is cooperative
* The patient cannot stand without assistance after fall

* Assess the Environment
* Move |V pole and wheelchair in walkway
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Case Study 6
Patient Ambulation and Fall Recovery:
The Safer Way (continued)

* Get Necessary Equipment & Help
e Use gait belt for ambulation
* Only one nurse or caregiver needed

* Portable powered floor lift and two nurses or caregivers to safely lift patient
from floor using equipment
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Case Study 6
Patient Ambulation and Fall Recovery:
The Safer Way (continued)

* Perform the Task Safely
* Improve coupling or handhold by using gait belt with handles (less grip
force required)
* Control fall correctly using gait belt as aid (but not to ‘lift’ patient)

* Maintain good posture while controlling the fall and supporting patient in
floor lift sling

* Use of portable powered floor lift reduces injury risk for caregiver and
patient
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Do one
brave | ¥ Wa
thing each |

day

Wise words



