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Detailed Explanation

The NIOSH Lifting Equation is grounded in biomechanical and epidemiological research on low-back
disorders and represents a quantitative ergonomic assessment method for manual material handling. It
evaluates six key task variables—horizontal distance, vertical height, vertical travel distance, asymmetry
angle, frequency of lift, and coupling quality—to adjust a base maximum acceptable load of 23 kg (51
Ibs) downward, producing the Recommended Weight Limit (RWL). The resulting RWL reflects the weight



that nearly all healthy workers can lift safely over a working lifetime without increased risk of
musculoskeletal injury—particularly lumbar strain. A complementary Lifting Index (LI), calculated as the
ratio of the actual load lifted to the RWL, serves as a relative risk indicator: an LI ? 1.0 indicates low risk;
LI > 1.0 suggests increasing risk proportional to the magnitude (e.g., LI = 3.0 implies three times the
risk). While originally intended for infrequent, non-fatiguing, two-handed lifts under ideal conditions, the
equation has been extended through revision (e.g., the 1991 NIOSH Revised Equation) to accommodate
more complex scenarios—including occasional high-frequency or asymmetric lifts—and is widely
integrated into OSHA-aligned safety programs, ergonomic software tools, and workplace health
surveillance systems.

Key Components

1 Horizontal Distance (H)

2 Vertical Height (V)

3 Vertical Travel Distance (D)

4 Asymmetry Angle (A)

5 Frequency (F)

6 Coupling Quality (C)
Applications

Application

1  Ergonomic job analysis on manufacturing shop floors
2 Prioritizing high-risk lifting tasks for engineering controls (e.g., lift-assist devices)

Training frontline supervisors and safety committees in hazard recognition and risk
communication



Related Concepts

1 Biomechanical modeling
2 Occupational musculoskeletal disorder (MSD) prevention
3 Ergonomic risk assessment
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