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“Body Mechanics & Lifting in 
Food Service Environments”

Steve Vojtko, MOT, OTR/L, MBA
Health & Occupational Preventative Solutions, Inc.

Akron, Ohio

Today’s Agenda…

• Introduction
• Brief review

– Body Mechanics
– Anatomy

• Common Musculoskeletal Disorders 
– Lever Arms while lifting
– Pro-active Strategies

• Competency Development
• Characteristics of Human Body 
• Anatomical Considerations
• Pre/Post Offer Screens
• GFS Analysis

Considerations…

Anatomy

Work Environment

TaskTools

Budgets
Risk

Body Mechanics…

“Proper Body Movement 

in Daily Activities”

Steve’s Sliding Scale of Awkwardness

Not Awkward                                    Semi-Awkward                       Really Awkward
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Anatomy
and 

Musculoskeletal Disorders

Musculoskeletal System…

• Muscles
– Units of fibrous tissue
– Expand and contract to move 
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Musculoskeletal System…

• Muscles
– Units of fibrous tissue
– Expand and contract to move bones

• Tendons
– Bands of tough elastic tissue
– Connect muscle to bone

• Ligaments
– Tough fibrous tissue
– Connect bones to bones; support organs and 

joints

Musculoskeletal System…
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– Form the skeleton to provide structure, 

support and protection
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Musculoskeletal System…

• Bones
– Dense, semi-rigid, porous, calcified connective 

tissue
– Form the skeleton to provide structure, 

support and protection
• Cartilage

– Tough elastic, fibrous connective tissue
– Found in joints, outer ear and nose

• Bursa
– Sac containing viscous lubricating fluid
– Located between tendons and bones

Other Important Components…

• Arteries / Veins
– Transport blood

• Deliver oxygen
• Removes waste

• Nerves
– Determines which 

muscle to use
– Coordinates activities
– Provides feedback on 

pain and discomfort
– Provides tactile sense / 

sensation

Common Musculoskeletal Disorders…

• Often seen in the food industry
– Carpal Tunnel Syndrome
– Lateral Epicondylitis

• Tennis Elbow
– Impingement of Shoulder
– Rotator Cuff Injuries
– Disc Herniation

Carpal Tunnel Syndrome

• The carpal tunnel is made up 
the carpals (wrist bones).

• The roof of the tunnel is made 
up of a very dense ligament 
known as the transverse 
carpal ligament

• The tunnel has nine tendons 
which allow us to flex our 
fingers into a fist and a single 
nerve, the median nerve

Cross-section 
of the left wrist 

Median 
Nerve

Carpal (wrist) Bones

Carpal 
Ligament

(9) Flexor 
Tendons

The Carpal Tunnel… Carpal Tunnel Syndrome

• Group of signs and symptoms in 
the fingers and hand associated 
with swelling within the carpal 
tunnel

• Signs and symptoms
– Weakness

– Pain

– Tingling

– Numbness
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The Carpals… The Carpals… The Carpals…

The Carpals… The Carpals…

Pisiform

Triquetrum

Lunate

Scaphoid

Hamate

Capitate
Trapazoid

Trapezium

The Carpals…

The Carpals… The Carpals… Ligament Structure…
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Interossei… The Lumbricals… Opponens & Profundus…

Flexors & Superficialis … Median Nerve… The Carpal Tunnel…

An Axial View… The Carpal Tunnel… The Carpal Tunnel…
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The Carpal Tunnel… The Carpal Tunnel… The Carpal Tunnel…

The Carpal Tunnel… The Carpal Tunnel… The Carpal Tunnel…

The Carpal Tunnel… The Carpal Tunnel… The Carpal Tunnel…
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The Carpal Tunnel… The Carpal Tunnel… The Carpal Tunnel…

The Carpal Tunnel… The Carpal Tunnel… The Carpal Tunnel…

The Carpal Tunnel… The Carpal Tunnel… The Carpal Tunnel…
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The Carpal Tunnel… The Carpal Tunnel… The Carpal Tunnel…

The Carpal Tunnel… The Carpal Tunnel…

• In a “Neutral Posture”, the size 
of the carpal tunnel is the 
approximate size of a nickel

• “Neutral Posture” is 
demonstrated in the picture to 
the left

• Holding a can of soda places 
your wrist in “Neutral Posture”

• Note the slight backward tilt of 
the back of the hand relative to 
the forearm

The Carpal Tunnel…

• Flexing your wrist downward, 
the size of the carpal tunnel is 
compromised

• Nickel and now a dime

• This encroachment causes a 
compression on the structures 
within the tunnel including the 
median nerve

The Carpal Tunnel…

• Prolonged compression or 
on the median nerve can 
lead to numbness and 
tingling of the thumb, index 
finger and the middle 
finger

The Carpal Tunnel…

• The carpal tunnel is 
much like a typical 
garden hose

• The flow of water is 
not interrupted

The Carpal Tunnel…
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The Carpal Tunnel…

• As we kink or flex the hose 
we encroach upon the 
normal flow of water

• So you flex the wrist –
encroaching on upon the 
flow of the nerve

• The result is a disruption in 
the flow of nerve impulses 
to and from the hand

Treatment for Carpal Tunnel…

• Treatment
– Conservative treatment

• PT/OT
– Wrist splints while sleeping
– Corticosteroids 
– Surgery

Tendonitis

• Inflammation or irritation to tendon usually 
associated with overuse of that tendon or 
rubbing of the tendon against bone

• Most common locations
– Base of the thumb 
– Elbow 
– Shoulder 
– Hip 
– Knee 
– Achilles tendon

Tendonitis

• Symptoms
– Pain at tendon
– Pain may increase over time or begin severe
– Restricted movement

• Treatment
– Conservative treatment
– PT/OT
– Corticosteroid injections
– Surgery

Tennis Elbow Syndrome…

• The muscles of the 
forearm attached onto 
at the lateral aspect of 
the distal humerus 

• Attachment is 
vulnerable with forceful 
lifting activities

Humerus
Forearm 
Muscles

Anatomy of the Elbow…

• Classic Tennis Elbow 
comes from the 
backhand stroke in 
tennis

• The stroke begin with 
your grip palm down 
and ends with  the 
palm of your grip in 
skyward position

• This forceful grip with 
rotation can lead to the 
tearing away of the 
forearm muscles

Classic Tennis Elbow…

• Be it tennis or picking 
up a ream of paper, 
forceful grips in 
combination with 
rotation can cause 
significant stress 
across the elbow

• The result is a 
microscopic tearing 
away of the muscular 
attachment at the 
elbow

Forceful Grip with Rotation…

Collar Bone

Shoulder

Blade

Bursa

Humerus

Anatomy of the Shoulder…
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Bony Anatomy… Bony Anatomy… Bony Anatomy…

Bony Anatomy… Bony Anatomy… Ligaments & Labrum…

Long Head of the Bicep… The Capsule of the Shoulder… The Rotator Cuff Appears…
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Pectoralis Muscle… Short Head of the Biceps… The Sub-Acromial Bursa…

The Deltoid Muscle… From the Back… From the Back…

From the Side… Capsule and Ligaments… The Rotator Cuff…
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The Sub-Acromial Bursa…

• As you move your arm 
outward or upward, the 
structures of the shoulder 
change position

• The bursa acts as a 
buffering pad between the 
bones of the shoulder

• Excessive reaching or 
lifting activities can cause 
an impingement of the 
bursa

Impingement of the 
bursa as the 

shoulder elevation

Shoulder Impingement… Rotator Cuff Tears

• Rotator Cuff Tear

•Commonly Tear 
Supraspinatus

•Overuse 

•Overhead Reaching

•Bony Spurs

The Low Back… Curves of the Spine…

•Note, the spinal column is not straight;  the curves allow 
for motion and balance

The Normal Lumbar Spine…

The Normal Lumbar Spine… The Normal Lumbar Spine… The Normal Lumbar Spine…



12

The Normal Lumbar Spine… The Normal Lumbar Spine… The Normal Lumbar Spine…

The Normal Lumbar Spine…

• The spine is made up of 
two columns of support

• The posterior column of 
support is made up of a 
series of interlocking 
joints known as the 
facet joints

• The facet joints are very 
stable and reflect an up-
right posture

Facet Joints

Posterior Column of Support… The Normal Lumbar Spine…

The Normal Lumbar Spine… The Normal Lumbar Spine… The Normal Lumbar Spine…
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The Normal Lumbar Spine… The Normal Lumbar Spine… The Normal Lumbar Spine…

The Normal Lumbar Spine… The Normal Lumbar Spine… The Normal Lumbar Spine…

The Normal Lumbar Spine… Lumbar Vertebra…

L5

Lumbar Vertebra…

L4
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Lumbar Vertebra…

L3

Lumbar Vertebra…

L2

Lumbar Vertebra…

L1

Thoracic Vertebra…

T12

Sacroiliac Joint… Intervertebral Disc…

Quadratus Lumborum… Quadratus Lumborum… Quadratus Lumborum…
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QL Continued

Orgin:  Ilium – pelvis

Insertion: 12th rib and upper lumbar 
vertebrae

Action:  Lateral flexion of vertebral 
column

Extension of vertebral column

Psoas Major…

Orgin:  Lumbar vertebrae

Insertion: Inside portion of 
femur

Action:  Lift the thigh when the 
body is fixed or pull the body 
towards the leg when the leg 
is fixed.

Extension of vertebral column

Anterior Longitudinal Ligament…

Fibrous Band

Connects the anterior 
surfaces of the vertebral 
bodies.

Provides little stability to 
disc during lifting

Multifidus…

Thin muscle that spans 
across 3 joints segments

Works to provide stability of 
vertebral bodies at each 
segment

Erector Spinae…

Bundle of muscles that run 
the lateral aspect of the 
spine.

Works to provide stability of 
vertebral bodies at each 
segment

Erector Spinae…

Latissimus Dorsi…

• Second Column of support
• The anterior column of 

support is made up of the  
vertebral body and the 
inter-vertebral disc

• It is less stable and reflects 
a forward bent posture

Vertebral Body

Inter-vertebral Disc

Anterior Column of Support…

• Repeated flexion of the spine place significant stress 
upon the posterior wall of the inter-vertebral disc.  
Repeated wear and tear of this structure can lead to 
bulging of the disc.  

Bulging Disc 
Side View

Bulging Disc 
Top View

Forward Bending…
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Ruptured DiscBulging DiscNormal Disc

A View From the Top

The Disc The Spinal Cord The Nerve Root

The Intervertebral Disc…

Ruptured DiscBulging DiscNormal Disc

A View From the Side

The Intervertebral Disc… Degenerative Issues…

• Lying flat the disc pressure = 25psi
• Standing erect the disc pressure = 

100psi
• Sitting erect the disc pressure = 100 

psi
• Sitting slouched the disc pressure = 

140-190 psi
• Flexing forward and picking up a 

25# box, the disc pressure = 400psi

Minimize Disc Pressure…

• The more forward flexed 
you are, the greater the 
disc pressure

• Higher disc pressures 
correspond to a greater 
likelihood of disc injury

• Maintain upright postures

The Message… Lever Arms & Forces…

• Biomechanics of the 
Spine
– The Lever Arm of the 

Lift
– Avoid Twisting
– Minimize Disc Pressure

Other Considerations…

• Lifting a load out in front of 
you, as shown, will place a 
significant load on the 
spine

• The load at the base of the 
spine can exceed 10 to 20 
times the load being lifted

• The load at the base of the 
spine is directly related to 
the length of  “Lever Arm” 
of the lift.The Lever Arm of the Lift

Biomechanics of the Spine…

• The length of 
the “Lever Arm” 
will determine 
the force 
required to lift 
the load

The Lever Arm of the Lift…
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• The effective load on 
the spine is 
significantly reduced 
when the “Lever Arm” 
of the lift is minimized.

• Keeping the load close 
to the body will reduce 
the force required to lift

Keep the Load Close…

• Twisting as your lift 
will reduce the 
strength of the 
supporting walls of 
the inter-vertebral 
disc

• The more you twist, 
the weaker the wall 
becomes

• The result may lead 
to a disc injury

Avoid Twisting…

20# 
10# 

5# 

Who has the hardest lift…

Basic Biomechanics

X lb x 5 ft = 100 lb x 5 ft

X lb = (100 lb x 5 ft) / 5 ft

X = 100 lb

X lb 100 lb

5ft 5ft

Basic Biomechanics

X lb 100 lb

2ft 8ft

X lb x 2ft = 100 lb x 8 ft

X lb = (100 lb x 8 ft) / 2 ft

X = 400 lb

100 lbX lb

Basic Biomechanics

X lb x 2 in = 10 lb x 12 in

X lb = (10 lb x 12 in) / 2 in

X = 60 lb

10 lb

Muscles

Weight

X

2 in

10 lb

X lb

12 in

2 in

10 lbX lb

12 in

Keep the Load Close… Keep the Load Close… Keep the Load Close…
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• Avoid spinal 
flexion

• Avoid twisting
• Avoid increasing 

disc pressure
• Avoid reaching

• Maintain up-right 
neutral postures

• Hips = shoulders
• Elbows at your 

sides
• Keep the load 

close to your 
body

Safe Lifting is NOT an Accident…

Pro-active Strategies…

Back Care for Standing Work 

Educational Tips:
Remember to move around: Moving is important to 
keeping the spine healthy and it will also help to 
improve circulation and reduce muscle fatigue
Take short breaks to stretch: Frequent, brief rest 
breaks help to reduce fatigue and musculoskeletal 
discomfort
Watch your posture: Maintain a “neutral position”, 
avoid twisting at the lower back (move feet instead) 
and avoid reaching over obstructions
Keep your back strong and supple: Regular physical 
activity; including aerobic exercise, stretching and 
strength training is essential to your overall health and 
well-being

How does this information relate to your industry? 

• Ask these questions:
– What are my body mechanics when I do 

this job? (Am I performing proper body 
movement?)

– Any awkward postures?
– Does it require muscle endurance and 

repetition to do my job?
– Is there vibration?
– How do you modify your job to avoid this 

stressful position or movement?
– Can I use a different part of my body to 

do this job? 

Competency Development…

• Material Handlers
– Assessing the lift
– Couching and grading 

the lift
– Employee education
– Training
– Follow up (vital)

Is that the 
hip hinge?

Post Offer Screen Development…

• Employment is based on the 
successful completion of the 
Post Offer Screen Test

Post Offer Screen Ingredients…

BP screening

Brief Medical Hx

Fine Motor Dexterity

Cardiovascular Testing

Material Handling

Post Offer Screen Development…

Identify Essential Functions

Test the Essential Functions

Post Offer Screen

Test Complete
• Body Mechanic Performance

– Good, Fair, Poor
– Teaching Required

• Criteria Met or Not Met
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GFS Worker

• What task or essential function has 
the greatest risk of injury?
– Transit Truck Driver
– Driving to location
– Material handling
– Loading and unloading to customers
– Common Load on Dolly ~ 180 pounds

Work at GFS…

Is he pivoting or twisting?

Is his back locked in?

How risky is this activity?

Work at GFS…

Is he reaching?

Is he close to package?

How risky is this activity?

Work at GFS…

Is he moving his body in a safe 
manner?

Is he using another part of his 
body to help with the lift?

How risky is this activity?

Work at GFS…

Is this dolly properly functioning?

Could a different cart work better?

Work at GFS…

How risky is this activity?

• And your answer is?

Work at GFS…

• High Risk Level 
• Compression force noted is with load of 180 lbs. 
• To achieve a low risk rating for this task, the driver would have to maintain a        

load of less than 50 lbs on the handcart.
• Strength measurements indicate that 30-75% of population do not have 

sufficient strength to perform this task safely (range based on individual joints 
used).

1618 pounds of Spinal Compression & 162 Spinal Shearing

Early Intervention is Critical…
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Early Intervention is Critical… Early Intervention is Critical… Early Intervention is Critical…

Root 
Causes

Early Intervention is Critical…

Root 
Causes

Discomfort

Early Intervention is Critical…

Root 
Causes

Discomfort

Pain & 
Dysfunction

Early Intervention is Critical…

Root 
Causes

Discomfort

Pain & 
Dysfunction

Recordable
Injury

Conclusions…

Any questions?

• Good Body Mechanics    = saved

• Doc it hurts when I do this –
guess what - don’t do it?

Email

Steve.vojtko@hops1.com

HOPS Therapy Services

9048 Center Street

Seville, Ohio 44273

330-769-HOPS (4677)

Have a great Spring!




