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Task: Shoveling

Score the MSD risk.
Why that score?
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§ Musculoskeletal disorders (MSDs) are 
conditions involving muscles, bones, 
tendons, ligaments and other soft tissues

§ Increasing across industries
§ Leading cause of worker disability, high cost 

on workers' compensation, absenteeism and 
early retirement (BLS, 2023)

§ Absence of Ergonomic Standard
§ Ergonomic hazard sources:

o Physical
o Biomechanical
o Psychosocial
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1. Background
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Source: BLS, 2020
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Source: BLS, 2020
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What is your go-to ergonomic 
hazard assessment tool?
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2. RULA and REBA



Advantages:
§ Better for 

postural loading assessment
§ High work-relatedness
§ Applicable Industry: All

Disadvantages:
§ Based on evaluator's 

perspective
§ Motion, context of the 

task, weight of load
§ Fails to consider individual 

body part exposure to 
repetition
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Source: McAtamney & Corlett, 1993

Rapid Upper Limb Assessment (RULA)



Advantages:
§ Evaluates whole-body
§ Applicable Industry: All

Disadvantages:
§ Based on evaluator's 

perspective
§ Motion, context of the 

task, weight of load
§ Fails to consider individual 

body part exposure to 
repetition

§ Inferior to RULA (Kee, 2021)
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Source: Hignett & McAtamney, 2000

Rapid Entire Body Assessment (REBA)



12

3. Assessment Tools 
for Posture, Biomechanics & Workload 

Risks
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§ Evaluates mental, 
physical, temporal, 
performance, effort, 
and frustration

§ Low cost
§ Simple methods
§ Generic 

subscales (generaliz
ability)

§ Software support
§ Non-intrusive to 

primary task
§ Applicable Industry: 
All

1. NASA Task Load Index (TLX)

Source: Hart & Staveland, 1988)
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§ Classification system 
based on the risk 
of MSDs and 
physical load on the 
musculoskeletal syst
em

§ Focuses on 3 body 
parts; back arms, and 
legs

§ Action Category (AC) 
indicates urgency 
and priority of 
corrective measures

§ Applicable Industry: 
All

2. Ovako Working posture Assessment System (OWAS)

Source: Karhu et al., 1977



§ Lever systems are the 
coordination of our bones 
and muscles to 
create motion

§ Two Main Functions
� Generate muscular effort to 

overcome a given load
� Increase the speed of a given 

movement

§ Body is required to meet 
rotational force or Moment

§ Applicable Industry: All
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Source: Stack et al., 2016 (crossref)

3. Biomechanical Formula:
Moment = Weight x Distance
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Question:
If rotational force or moment = weight x distance, how much rotational 
force or moment is generated on L5/S1 spinal unit when the 40-lb weight 
is lifted?

Answer: It depends on the Distance!

• Holding 40 lbs, 20” from the L5/S1 results in 800 in.lb of rotational 
force

• Holding 40 lbs, 15” from L5/S1 results in 600 in.lb of rotational force
• Holding 40 lbs, 10” from the L5/S1 results in 400 in.lb of rotational 

force



Other Important Tools for Posture, Biomechanics & 
Workload Risk

1. Rapid Office Strain 
Assessment (ROSA)

2. NIOSH Lifting Equation (NLE)
3. MSD Online 

Assessment (U.K. Health and 
Safety Executive)

4. Arbouw Method for 
Construction (Dutch version 
of NLE)
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4. Assessment Tools for 
MSDs Symptoms



§ Standardized MSDs 
questionnaire used in 
epidemiological studies

§ Made for the occupational 
context

§ Compares low back, neck, 
shoulder, and general 
complaints

§ Assesses past 12 months 
and 7 days symptoms

§ Applicable Industry: All

20Source: Kuorinka et al., 1987

1. Nordic Musculoskeletal Questionnaire 
(NMQ)



§ Subjective scale to measure 
patient's physical function 
after a low back pain

§ Measures 12 items:
o Any usual work or school 

activities
o Hobbies or sports
o Heavy activities at home
o Bending or stooping
o Putting shoes or socks
o Lifting a box
o Standing, sitting or driving for 1 

hours, etc.

§ Applicable Industry: All

21Source: Stratford et al., 2000

2. Back Pain Functional Scale (BPFS)



§ Subjective symptom survey
§ Respondent's direct 

experience of discomfort at 
different body parts

§ Comfort versus discomfort
§ Easy and quick to use
§ Applicable Industry: All

22
Source: Corlett & Bishop, 1976

3. Body Part Discomfort (BPD) 
Questionnaire



Other Important Tools for Posture, Biomechanics & 
Workload Risk

1. Short musculoskeletal 
function assessment 

2. Quick DASH (disabilities of 
the arm, shoulder and hand 
score

3. Northwick Neck Pain 
Questionnaire MSD Severity 
and Frequency 
Questionnaire 
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5. Benefits of Mixed Methods
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• Allows cross-validation of findings 
of one or multiple assessment 
tools

• Minimizes bias on data

Source: Amit & Hunter, 2023
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Key Takeaways

• MSDs impact employees' morale and productivity

• RULA & REBA alone may provide weak and shortsighted outcomes

• Safety professionals must explore other standardized, reliable and 
valid ergonomic assessment tools

• Use of mixed methods yields better outcomes
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Thank You!

Q&A

lito.amit@keene.edu


