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ABSTRACT

Objective: The aim of this study is to review the studies on job rotation with various points of view and to classify the
studies considering the approach methods. Background: Various work interventions were carried in order to prevent the
work-related musculoskeletal disorders(WMSDs) and job rotation was considered as one of the simple and effective methods.
Method: Previous studies were systematically collected with the combination of keywords such as job, task, rotation,
allocation, line balancing, etc. Collected studies were classified into three categories: field study, laboratory study and
optimization approach study. Results: Field studies showed that most studies focused on the evaluation of the factors causing
the musculoskeletal disorder. Moreover, the effect of job rotation could be hard to identify because it required a long-period
close observation. Laboratory studies covered only simple aspects of tasks or movements. Optimization approach studies
showed the systematic approach to establish the job rotation scheme though many limitation and assumptions were adopted.
Conclusion: This study collected and classified the previous studies on job rotation and presented the different approaches
across various research areas. Application: The results of this study could help the practitioner and ergonomist how to
establish the job rotation scheme.
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Table 1. Summary of field studies
Measure
Authors — — —
Worker-subjective Observer-subjective Objective
Freiboth et al.(1997) Task Analysis Inventory(observation and interview guideline) -
Kuijer et al.(1999) Perceived load Posture -
Rissén et al.(2002) CR 10 - Blood pressure, Heart rate, EMG
Frazer et al.(2003) - Posture Biomechanical model
Moller et al.(2004) - - EMG, Joint angle
Jorgensen et al.(2005) Questionnaire Survey -
Kuijer et al.(2005) Questionnaire - Recovery time
Gallis(2006) Nordic questionnaire, Interview - -
INRS's questionnaire, OREGE(Force, Posture, Movement B
Aptel et al.(2008) Health problem repetitiveness)
Bao et al.(2009) - Strain Index -
Sato and Coury(2009) | RPE, Whole-body discomfort Ergonomic Workplace Analysis -
Coping styles, Work ability, . S . .
Weichel et al.(2010) Musculoskeletal complaints, Obse_rvatlon of the pra}ctlced job Abse_ntee}sm, Job rotation,
Trritafi rotation for representative sample Physical impairments
rritation
Jeon and Jeong(2010) | Questionnaire - -
Rodrigo et al.(2012) - - Lactic acid test
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Table 2. Summary of laboratory studies

Measure
Authors Body part — — —
Worker-subjective Observer-subjective Objective
Escorpizo and Moore(2007) Upper extremity Discomfort, Difficulty - Force
Bosch et al.(2009) Shoulder - - EMG
Raina and Dickerson(2009) Shoulder Rating of perceived exertion - EMG
Wells et al.(2010) Hand - - EMG
Keir et al.(2011) Upper extremity, Back Subjective workload - EMG
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Table 3. Summary of optimization approach studies

Measure
Authors Optimization methods
Worker-subjective Observer-subjective Objective
Ranking heuristic, :
Carnahan et al.(2001) Combinatorial GA, - - gngcsitrengﬂl
Problem space GA pacity

Chang and Chen(2006) Data envelopment analysis NASA-TLX - -

. IP model, _ . _
Seckiner and Kurt(2007) Simmilated annealing Labor requirements
Seckiner and Kurt(2008) [P model, - Labor requirement -

eckiner and Ku Ant Colony Optimization abor requirements
Choi(2009) Goal programming - Physical workload Processing time
. . . General activity, Mental _
Diego-Mas et al.(2009) Genetic algorithm and Communication ability EMG
Revised NIOSH equation,
Otto and Scholl(2011) gﬁiﬁ&m lin - Siemens method, OCRA, -
£ JSI, EAWS

Asensio-Cuesta et al.(2012) Genetic algorithm - Multitask OCRA index -
Cheshmehgaz et al.(2012) Fuzzy-Genetic algorithm - OWAS -
Mutlu and Ozgdrmiis(2012) | Fuzzy theory Subjective score(0~9) - -
Xu et al.(2012) Mixed-integer linear program - ACGIH -
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