632 #445-5723:&% | Journal of Environmental and Occupational Medicine | 2022, 39(6)

TR TIEAXNAEHES

Special column: Work-related musculoskeletal disorders
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Overview of advances in evaluation methods for ergonomic exposure JIANG Nanyu', DONG
Yidan®, JIANG Wei?, HE Lihua' (1. Department of Occupational and Environmental Health, School
of Public Health, Peking University, Beijing 100191, China; 2. MTM (Shanghai) Enterprise
Management Consulting Co., Ltd., Shanghai 200433, China)

Abstract:

Ergonomic exposure is one of the important causes of work-related musculoskeletal
disorders (WMSDs). Accurate measurement and evaluation of ergonomic exposure level and
implementation of ergonomic intervention are of great significance to the prevention and
control of WMSDs. Ergonomic exposure can be divided into external exposure and internal
exposure, and its evaluation methods include subjective judgment method, systematic
observation method, and direct measurement method. This paper summarized the internal
exposure assessment methods based on musculoskeletal dynamics and biomarkers, introduced
the overall design concept of ergonomic exposure assessment system, used the Ergonomic
Assessment Worksheet (EAWS) as an example, and discussed the development trend of
automation, intelligence, and compounding of ergonomic exposure assessment methods and
the factors considered in the selection of ergonomic exposure assessment methods.

Keywords: ergonomic exposure; work-related musculoskeletal disorders; musculoskeletal
dynamics; biomarker; work system
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Figure 1 Model of ergonomic exposure!™”
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Table 1 International representative examples of application of the direct measurement methods
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Optical scanning system

ERGY

Acoustic system
FEERE s MRS
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Electromyography
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Monitor specific anatomical locations using scanning units

Analyze acoustic signals of receivers by converters

Record three-dimensional position, velocity, and acceleration

Track pulse electromagnetic field signals using receivers
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THEREZENRTRFRAES WMSDs X R, FEEIEN
— P EENAFAN TR FE A HITERIT b,

www.jeom.org


www.jeom.org

636 #445-5723:&% | Journal of Environmental and Occupational Medicine | 2022, 39(6)

i i
(—RKTF)
Screening
(First level)

Ebiigoang
THRRE
Redesign
work systems

EREM?
Risk occur?

EREREA
Risk factors
known

17|

No _
(ZZRIKTF)
Analysis
(Second level)

B2 TERGREIRITSITREE

Figure 2 Flow chart of overall design of work systems
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Table 2 Compatibility of EAWS/AAWS with international standards and corresponding second-level method of each part

Hr(Standard) J57%(Method)
- - HEEXBRBE—RSR N
RMNFRY )’E‘\ﬁ TR, A4 _ ~ £ gzxéh_é F7
FRANT B2 EPFRAE AR (CBAESE) AERF(—RIKTFFE)

ARG

Risky exposure Comité Européen de

International Organization

; Combined system (First-
Interconnected single system

Normalisation (CEN) for Standardization (1SO) level method)
(Second-level method)
HRNIMIN B EREBFSAE N
Posture with less externa(lﬁforce K 1005-4 11226 LIFEE AAWS EAWS
i : Ovako Working Posture Analysis System (OWAS)
(Static exposure)
frabfFF 1005-3 11228-2 PR AAWS EAWS
Action force Rapid Upper Limb Assessment (RULA)
FRHREIRAE 1005-2 11228-1 o s AAWS EAWS
Manual handling operation NIOSH lifting equation
BV ES M EMNEER
Occupational Repetitive Action (OCRA)
HEEMESTH LR AR [EF11E%
. . . 1005-5 11228-3 . = EAWS
Upper limb exposure in repetitive tasks Strain Index
FERERNKFHE

The ACGIH TLV for Hand Activity Level
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