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Á2ÉÓËÓ ÁÎÄ /ÕÔÃÏÍÅÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ Ȭ-ÁÎÕÁÌȭ 
Patient Handling and Movement

ÁOSHA and other national involvement in Patient 
Care Ergonomics [Safe Patient Handling and 
Mobility (SPHM)] 

ÁErgonomics/Biomechanics of Patient Handling

ÁErgonomic Risk Control Measures for High Risk 
Patient Handling Tasks

Presentation Summary
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Faculty Disclosure

·Ms. Matz does not endorse any specific vendor or 
manufacturer of patient handling equipment or 
devices. 

·Ms. Matz has no financial relationships or interests 
with any commercial topics that are discussed in this 
activity. 

·This activity includes no discussion of uses of FDA 
regulated drugs or medical devices which are 
experimental or off-label.
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Manual Patient Handling
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Facts? about Patient Handling & 
Risks of Injury

·In an eight hour 
shift, the 
cumulative 
weight that 
nurses lift equal 
to an average of 
??? per day. 
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Facts? about Patient Handling & 
Risks of Injury

·In an eight hour 
shift, the 
cumulative weight 
that nurses lift 
equal to an 
average of 1.8 tons
per day. 
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Facts? about Patient Handling & 
Risks of Injury

Ȱ0ÁÔÉÅÎÔ ÃÁÒÅ ÐÒÏÖÉÄÅÒÓ ÁÒÅ 
stronger than warehouse 

×ÏÒËÅÒÓȢȱ
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Facts? about Patient Handling & 
Risks of Injury

Ȱ0ÁÔÉÅÎÔ ÃÁÒÅ ÐÒÏÖÉÄÅÒÓ ÁÒÅ ÓÔÒÏÎÇÅÒ 
ÔÈÁÎ ×ÁÒÅÈÏÕÓÅ ×ÏÒËÅÒÓȢȱ

.Ïȣ ÂÕÔ ×ÁÒÅÈÏÕÓÅ ×ÏÒËÅÒÓ 
use lifts to move & lift boxes 
that can weigh LESS than 

patients!
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Facts? about Patient Handling & 
Risks of Injury

Ȱ#ÌÁÓÓÅÓ ÉÎ ÂÏÄÙ 
mechanics and lifting 

techniques are effective in 
ÒÅÄÕÃÉÎÇ ÉÎÊÕÒÉÅÓȱȢ
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Facts? about Patient Handling & 
Risks of Injury

Ȱ#ÌÁÓÓÅÓ ÉÎ ÂÏÄÙ ÍÅÃÈÁÎÉÃÓ ÁÎÄ 
lifting techniques are effective in 

ÒÅÄÕÃÉÎÇ ÉÎÊÕÒÉÅÓȱȢ

45+ years of experience 
shows  training alone is not 

effective.
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Facts? about Patient Handling & 
Risks of Injury

ȰManual Patient Handling and 
Mobilization is HIGH RISK.



The Safety Culture Connection

Ȱ0ÁÔÉÅÎÔ ÓÁÆÅÔÙ ÃÁÎ ÎÏÔ ÂÅ ÁÄÅÑÕÁÔÅÌÙ 
addressed if employee safety is not 

ÁÄÅÑÕÁÔÅÌÙ ÁÄÄÒÅÓÓÅÄȢȱ  

Institute for Healthcare Improvement, 2007

Patient Safety

Employee Safety
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Ádislodgement of invasive tubes and lines

Ádislocation of shoulders

Áfractures of fragile bones

Ábruising

Ápatients being dropped 

Áskin tears and abrasion 

Risks from ManualPatient Handling-
Patients
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Risks from ManualPatient Handling 
- Caregivers

0ÁÔÉÅÎÔÓ ÈÁÖÅ ÃÈÁÎÇÅÄȣ

·Patients are sicker

·Patients are more physically 
dependent on staff

·Patients are larger

·3ÏȣȢ ÔÈÅÒÅ ÉÓ ÍÏÒÅ 
risk of injury to staff.
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Risks from ManualPatient Handling -
Caregivers

ÁMany manual moving strategies have been 
outlawed in other countries 

ÁUnder Axilla Lift, Hook & Toss, Orthodox lift, Lift 
×Ⱦ ÐÁÔÉÅÎÔÓȭ ÁÒÍÓ ÁÒÏÕÎÄ ÃÁÒÅÇÉÖÅÒȭÓ ÎÅÃË

ÁUK, Australia, Netherlands, Ireland, British 
Columbia, S. Africa, Sweden, Denmark 
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Risks from ManualPatient Handling -
Caregivers

ÁOverexertion due to 
lifting of excessive loads

ÁCumulative effects of 
repeated patient handling 
tasks 

(Smedley, Egger, Cooper, & Coggon, 1995; Marras, 1999, OSHA 2003)
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Risks from ManualPatient Handling -
Caregivers

ÁThe sheer volumeof  lifting & turning of patients 
leads to fatigue, muscle strain, and injury

Á-ÁÎÕÁÌ ÐÁÔÉÅÎÔ ÈÁÎÄÌÉÎÇ ÔÁÓËÓ ÁÒÅȣ 

Áintrinsically unsafe

Ábeyondbiomechanical and physiological 
capabilities of workers



Outcomes from ManualPatient Handling

21

241

231.8

208.4

72.3

61.1

55.7

Orderlies

Firefighters

Nursing Assistants

Construction Laborers

Personal Care Aides

Registered Nurses 2013 Nonfatal injuries 
& illnesses resulting 
in lost work days 
(per 10,000 full-time 
workers)

Source: BLS (2014);  Credit: NPR
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Type of Incident by Skill Mix

Lifting & moving 

patients ïmost freq. 

reported injury

Outcomes from Manual Patient Handling
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Outcomes from ManualPatient Handling

ÅMore nursing assistants are injured                   

each year than any other occupation1

ÅNurses rank 5th

ÅLPNs rank 1st

Å67,000 caregivers were injured last year alone2

ÅMusculoskeletal injuries are responsible for more 

lost work time and permanent disability than any 

other reported injury in healthcare.3

Å12% of nurses leave the bedside every year due 

to a career-ending injury. 4

1.US Bureau of Labor Statistics. Nonfatal Occupational Injuries... 2013

2. Davis, 2015

3.Conti, MT and Johnsen V. Nursing Management. 2011

4.Collins, JW et al. Injury Prevention. 2004





Program Implementation, Training 
Recommendations, and Equipment 

Selection Guidance



OSHA Guidelines for 
Nursing Homes

0ÒÉÍÁÒÙ 'ÏÁÌȣ

Ȱ0ÒÏÖÉÄÉÎÇ ÁÎ ÁÌÔÅÒÎÁÔÉÖÅ ÔÏ ÍÁÎÕÁÌ 
Patient lifting is the primary goal of 
the ergonomic process in the nursing 
ÈÏÍÅ ÓÅÔÔÉÎÇ ÁÎÄ ÏÆ ÔÈÅÓÅ 'ÕÉÄÅÌÉÎÅÓȢȱ



OSHA Guidelines for  
Nursing Homes

Ȱ/3(! ÒÅÃÏÍÍÅÎÄÓ ÔÈÁÔ 
manual lifting of Patients be 
minimized in ALL cases and 
ÅÌÉÍÉÎÁÔÅÄ ×ÈÅÎ ÆÅÁÓÉÂÌÅȢȱ



Inspection Guidance for 
Inpatient Healthcare Settings 



OSHA NEP
·OSHA released memorandum June 25, 2015

·Establishes guidance for inspections conducted in inpatient 
healthcare settings (hospitals and nursing/residential care 
facilities). 

·All inspections, programmed and unprogrammed, cover the  
following hazards:

·Musculoskeletal disorders (MSDs) relating to patient 
or resident handling,

·Workplace violence (WPV),

·Bloodborne pathogens (BBP),

·Tuberculosis (TB), and 

·Slips, trips and falls (STFs).



OSHA NEP
·Patient Handling Inspections include:
·Establishment Evaluation 
· Injury rates & processes to address hazards

·Program Evaluation
·Program Management
·Program Implementation 
·Employee Training

·Occupational Health Management
· Is there a recognized process to ensure work-related 

disorders are identified and treated early to prevent 
the development of more serious problems? 

·Does this process includes restricted or 
accommodated work assignments?



Patient handling injuries are receiving 
increased regulatory/government attention

ÅNational Emphasis Program -
national initiative for increased 
inspections of nursing homes 
and hospitals  with focus on 
patient handling and 
mobilization 2

ÅNursing Home Ergonomic 
Guidelines1

ÅGeneral-duty Clause ɀrequires 
employers to provide a safe and 
hazard-free work environment1

OSHA-Occupational Safety and Health Administration

OSHA

Å10 States enacted legislation/1 
resolution supporting safe 
patient handling initiatives 3

ÅProposed national SPHM 
legislation 

Legislation

1.AOHP OSHA Alliance Implementation Team. Beyond getting started: a resource guide for implementing a safe patient 
handling program in the acute care setting. Association of Occupational Health Professionals in Healthcare website. 

2.OSHA to focus on improving safety and health at nursing home facilities [press release]. Washington, DC: Occupational 
Safety and Health Administration; November 9, 2011.

3.%ÎÁÃÔÅÄ ÓÁÆÅ ÐÁÔÉÅÎÔ ÈÁÎÄÌÉÎÇ ɉ30(Ɋ ÌÅÇÉÓÌÁÔÉÏÎȢ !ÍÅÒÉÃÁÎ .ÕÒÓÅÓ !ÓÓÏÃÉÁÔÉÏÎȭÓ .ÕÒÓÉÎÇ 7ÏÒÌÄ



Patient handling injuries are receiving 
increased regulatory/government attention

Programs must include many 
strategies to decrease risk 
ÅPolicy/Program
ÅErgonomic Evaluation
ÅEquipment/Aids
ÅLeadership/Oversight 

(facility/unit) 
ÅTraining/Education
ÅBuilding/Unit Design and 

Construction
ÅEffectiveness/Evaluation

International Organization for 
Standardization (ISO) TR 12296 1 Facilities Guidelines Institute

1. Ergonomics: Manual Handling of People in the Healthcare Sector [Reference #: ISO/TR 12296:2012(E)]  
2. Facility Guidelines Institute (2010). 

2010 & 2014 & 2018 Healthcare Design 
'ÕÉÄÅÌÉÎÅÓ ÉÎÃÌÕÄÅȣ
Patient Handling and Movement 
Assessment (PHAMA):
Å Phase 1: Patient Handling and 

Movement Needs Assessment
Identify equipment needs

Å Phase 2: Design Considerations
Defines space, structural, other 
design requirements

http :// www.fgiguidelines.org

http://www.fgiguidelines.org/


Patient handling injuries are receiving 
increased regulatory/government attention

Facilities Guidelines Institute

1. Facility Guidelines Institute (2010). 

Patient Handling and Movement Assessment: 
A White Paper 2

ÅResource for users of the FGI Design 
Guidelines 

ÅComprehensive guide to develop            
and implement patient handling        
programs

ÅGuide to develop SPHM Business Case

http ://www.fgiguidelines.org/pdfs/ 
FGI_PHAMA_whitepaper_042810.pdf

http://www.fgiguidelines.org/pdfs/FGI_PHAMA_whitepaper_042810.pdf


Patient handling injuries are receiving 
increased regulatory/government attention

ÅTJC - EC.02.06.05, #1 
ÅMust use FGI or State 

Healthcare Construction 
Guidelines

The Joint Commission

ÅPromotes the use of ergonomic 
design principles 

ÅAddresses occupational safety 
and health needs during design 
process

ÅPrevents or minimizes work-
related hazards and risks 
associated with the 
construction, manufacture, 
use, maintenance, and disposal 
of facilities, materials, and 
equipment.

1. NIOSH- National Institute for Occupational Safety & Health

NIOSH Prevention through 
Design ( PtD ) 1

http://www.cdc.gov/niosh/topics/PTD /

http://www.cdc.gov/niosh/topics/PTD


Patient handling injuries are receiving 
increased regulatory/government attention

SPHM Interprofessional National Standards 1

1. American Nurses Association. (2013) Safe Patient Handling and Mobility  Interprofessional National 
Standards. 

5. Establish a System for Education, 
Training and Maintaining 
Competence 

6. Integrate Patient Centered 
Assessment, Care Planning, and 
Use of SPHM Technology 

7. Include SPHM in Reasonable 
Accommodation and Post Injury 
Return to Work 

8. Establish a Comprehensive 
Evaluation Program 

1. Establish a Culture of 
Safety 

2. Implement and Sustain a 
SPHM Program 

3. Incorporate Ergonomic 
Design Principles to 
Provide a Safe 
Environment of Care 

4. Select, Install, and 
Maintain SPHM 
Technology 
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"Ergonomics is the scientific study of 
the relation between people ÁÎÄ ÔÈÅÉÒȣ

ÁOccupation

ÁEquipment

ÁEnvironmentñ

(Shackel)
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Patient Care Ergonomic Hazards
What are Ergonomic Hazards?

ÁExcessive Forces/Stressors

ÁImpact the musculoskeletal system 

ÁExceed the biomechanical limits of 

the human body 
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²Ƙŀǘ 5ƻ άtŀǘƛŜƴǘ /ŀǊŜέ 9ǊƎƻƴƻƳƛŎ IŀȊŀǊŘǎ 
result from?

Áperforming tasks that require lifting heavy loads

Áhorizontal & vertical lifting

ÁTwisting, bending, reaching

Áholding body parts for long periods of time

Ástanding for long periods of time

Ápushing, pulling

Áawkward postures

Árepetitive motions

Áothersé.
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Manual patient handling results in 
ƳǳǎŎǳƭƻǎƪŜƭŜǘŀƭ ƛƳǇŀŎǘκǎǘǊŜǎǎ ƻƴΧ

·Lower Back*

·Upper Back

·Mid Back

·Shoulders

·Neck

·Wrist

·Hand

·Knees

·Other body partsé
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ERGO INJURY TRIANGLE

Injury

Force

Frequency

/DurationPosture



42

Ergonomic Hazard: 
Spinal Loading & Stress

One of the main 
contributors to spinal 
loading & stress is the 

distance a load is carried 
away from the body.
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d

F=ma

Simple Biomechanical 

Model related to manual 

patient handling

Work = Force x Distance

W = F x d
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Ergonomic Hazard: 

Spinal Loading & Stress

Another main contributor 
to spinal loading & stress 
ÉÓ Á ÐÅÒÓÏÎȭÓ ÐÏÓÔÕÒÅ                    

while lifting. 
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Ergonomic Hazard: 

Patient Care
4ÈÅ ÐÒÉÍÁÒÙ ÒÅÁÓÏÎÓ ȰÌÉÆÔÉÎÇ 
ÐÅÏÐÌÅȱ ×ÁÓ ÅØÃÌÕÄÅÄȡ

ÁȰ3ÁÆÅȱ ÌÉÆÔÉÎÇ ÒÕÌÅÓ ÄÏÎȭÔ ÁÐÐÌÙ 
(horizontal and vertical lifting)

ÁPatients:
Áare asymmetric & bulky
ÁÃÁÎȭÔ ÂÅ ÈÅÌÄ ÃÌÏÓÅto the body
Áhave no handles

ÁPatient assistance varies
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Ergonomic Hazard: 

Patient Care

ÁIt is difficult to determine the exact amount 
of weight being handled by a caregiver when 
lifting a patient or assisting a person to stand

ÁEven more difficult when more than one 
caregiver is involved with performing the 
task 



48

Ergonomic Hazard: 

Patient Care

ÁPatient care is unpredictable due to 
ÕÎÁÎÔÉÃÉÐÁÔÅÄ ÐÁÔÉÅÎÔ ÒÅÓÐÏÎÓÅÓȣ 

Á muscle spasms, combativeness, or resistance

Á2ÅÓÕÌÔÓ ÉÎȣ 

Á Unexpectedly heavy loads

Á Patient Movement

Á When lifting/handling a moving object, 
loading/stress on the spine increases beyond 
what it would be for a slow, smooth lift of a 
stable object. 



49



50

Patient lifting and moving 
ÅØÃÅÅÄ ÃÁÒÅÇÉÖÅÒÓȭ 

ÂÉÏÍÅÃÈÁÎÉÃÁÌ ÌÉÍÉÔÓȣ
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Exceeding Biomechanical Capabilities 
ǊŜǎǳƭǘǎ ƛƴΧ

Acute Injuries

Cumulative Trauma Injuries
ĈMuscles

ĈSpine 

For more information: www.biodynamics.osu.edu

http://www.biodynamics.osu.edu/
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Muscles & Cumulative Stress

Muscles
ĈMicro-tears accumulate

over time

ĈResult in seemingly 

óacuteô injury
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Spinal Loading & Cumulative Stress

Spine
Two forces act on the spine when lifting and 
ÍÏÖÉÎÇ ÐÁÔÉÅÎÔÓȣ

ĈCompressive forces

ĈLifting heavy loads

ĈLifting load for a sustained period                        of 
time (feeding, bathing, wound                      care, 
prepping appendage, etc.)

ĈShear forces

ĈTwisting  - Bending

ĈReaching  - Pulling
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Compression

Anterior/Posterior

(A/P) Shear

Lateral Shear

Spinal Loading Forces

1000 N Limit

1000 N Limit

3400-6400 N Limit
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Spinal Loading & Stress

Biomechanical forces (internal & external)

Vertebral Endplate Microfractures

Scar tissue

Decreased diffusion of nutrients

Disc degeneration

Injury/Decreased tolerance and work 
capacity
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Stages of Disc Degeneration
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Weight Limits for Manual Materials Handling & 
Patient Handling Activities

NIOSH Lifting Limits
ÁManual Materials Handling                                    

Maximum Permissible Limit (boxes) ï51 lbs. 

ÁPatient/Resident Handling Lifting Limit 
óRecommendationô ï35 lbs. * 
(best case scenario for dependent patients not able to assist)

* Waters, T. R. (2007). When is it safe to manually lift a patient? 
American Journal of Nursing, 107(6), 40-45.
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¢ƘǊƻǳƎƘ tŀǘƛŜƴǘ /ŀǊŜ 9ǊƎƻƴƻƳƛŎǎΧ

ÅHigh risk tasks are redesigned

ÅPatient handling technology is 
introduced to take the load (patient) 
off caregivers

ÅJobs are improved to be within the 
biomechanical limits of caregivers





Patient Transport 
Risk Control Measures:
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ÅBattery-powered Wheelchair/Bed 

Pushers

ÅMotorized Beds/Stretchers



Seated Transfers/Ambulation/Limb Support
Risk Control Measures:
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ÅFloor-based Lifts

ÅSit-to-Stand Lifts

ÅFull Body Sling Lifts

Sit-to-Stand Lifts
Full Body Sling Lift

For DependentPatients
For Partial Assistance Patients



Seated Transfers/Ambulation/Limb Support/ 
Repositioning in Bed/Lateral Transfers 
Risk Control Measures:

ÅOverhead Lifts 

ÅCeiling

ÅWall-mounted
For Dependent/PartialAssistance Patients

Wall-mounted Lift

Ceiling-mounted Lift



There are differences in use of portable floor lifts 
as opposed to overhead (ceiling/wall -mounted) 
lifts

ɆBiomechanical stress on caregiver is greater when 
pushing/pulling portable lift & patient. (1)

ɆCeiling lift accessibility results in greater use (2)

ɆStaff prefer ceiling lifts (3)

ɆSpace Constraints (3)

Why Overhead Lifts?
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(1) Nelson, et al, 2003; Santaguidaet al, 2005;  Marras, 2007  

(2) OHSAH, 2006; Garg, 1991; Garg, 1991; Daynard, 2001; Nelson et al, 2006  

(3) Nelson, et al, 2003; Santaguidaet al, 2005; OHSAH, 2006; Garg, 1991; Garg, 1991; Daynard, 2001; Nelson et al; 2006



Ambulation
Risk Control Measures
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ÅOverhead & Floor -based Lifts

ÅLifts w/ Ambulation Slings

ÅSit to Stand Lift w/ Ambulation 
Capability



Lateral Transfers (Bed to/from stretcher)
Risk Control Measures
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ÅAir Assisted Lateral Transfer  
Device

ÅSlide Sheets/Aides

ÅOverhead Lifts



Repositioning (side to side/up) in Bed
Risk Control Measures
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ÅOverhead & Floor -based Lifts

ÅRepositioning Slings

ÅStrap/Slings

ÅLateral Rotation Beds


