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The 8th International Conference on Applied Human Factors and Ergonomics
(AHFE 2017) includes several conferences under one roof, covering topics such as:

» Ergonomics In Design

e Cross-Cultural Decision Making

» The Human Aspects of Advanced Manufacturing Enterprises in a Digital World
e Human Factors and Ergonomics in Healthcare

« Human Factors and Sustainable Infrastructure

e Science, Technology, Higher Education, Society in the Conceptual Age

» Safety Management and Human Factors

e IBM Symposium on Human Factors, Software, and Systems Engineering
» Affective and Pleasurable Design

e The Human Side of Service Engineering

e Human Factors in Transportation

» Digital Human Modeling & Human Factors



ARRANGHEFBORAZRERT (B2 R IR B3 r S5 RS ) 201855 THATE
TH 22-26 H1E= Bk BT

B ANEEREESESe A\ 21052 > Professor Neville A Stanton F3& “Future
Ways of Working — Human Factors Engineering in Sociotechnical Systems
Design and Evaluation”



AR EHEESAR LA T — AR TR R &Rl S S asa t BlaHd - B &R
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Assessments of Ergonomic Risk and Physician Diagnosis of
Musculoskeletal Disorders at Work: cases in Taiwan

Chih-Yong Chen!, Kai Way Li**, Liwen Liu!, Ching Chung Chen?

nstitute of Labor, Occupational Safety and Health, New Taipei, Taiwan
?Department of Industrial Management , Chung-Hua University, Hsin-Chu, Taiwan

3Department of Information Management, Hsing Wu University of Science & Technology,
New Taipei, Taiwan

Abstract

Musculoskeletal disorders (MSDs) are common at workplaces worldwide. The Institute
of Labor, Occupational Safety and Health has started to promote scientific research dealing
with the MSDs at works. A project studying the prevalence of MSDs in the precision
machinery factories in Central Taiwan Science Park was performed to study the prevalence of
MSDs and to identify the ergonomic risk at selected work stations in the targeted companies.
Nordic Musculoskeletal Questionnaires survey was conducted for 1583 worker. The Safety
managers of five companies were interviewed to identify work stations required risk
assessment for these companies. Ergonomic risk assessments using the Key Indicator Method
(KIM) were conducted at twelve work stations in five factories having high percentages of
MSDs symptoms. For these work stations, nine KIM manual handling operations (MHO), six
lifting, holding, and carrying (LHC), and two push-pull (PP) assessments were conducted by
reviewing video tapes taken in the selected work stations. According to the KIM, tasks may
be classified into one of the four categories considering the risk of MSDs: low, medium,
medium-high, and high exposures. The high exposures implied high risk of MSDs and need
for immediate job redesign. The risk score for each of the selected work station was
calculated. The category of risk level was determined based on this score. For the nine MHO
assessments, the task of one worker was identified as high exposure, six workers were
determined to be medium-high exposure, and two workers were medium exposures. For the
six LHC assessments, one worker was determined to have high exposure, three workers were
identified as medium-high exposure, and two workers were classified as medium exposure.
For the two PP assessments, one worker was identified as medium-high exposure and the
other one was medium exposure. Six of the workers from these work stations were selected
for physician diagnosis for the MSDs. Four of them were diagnosed as positive. These
workers were performing assembling, welding, grinding, and packing tasks each. The body
segments with musculoskeletal symptoms included neck, back, and wrist. Recommendations
for job redesigned were discussed.

Keyword : Musculoskeletal disorders, key indicator method, job assessment, manual
operation

11



Training of visual attention in a complex
and naturalistic work environment

Menozzi M', Huang YY'2, Beldi G, Brand Y

1 Human Factors Engineering, ETH Zurich, ‘Switzerland

2 industrial Management, Taipei Tech, Taiwan
3 Inselspial, Bem, Switzeriand
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EFEA - RENFHR ST B ER U SE » DS B RB iR
HAESITFE A E— P EUG2L5, - FeMEEEERIEAVIST & E BRI - DUABREIRT
22 o

FE 1+ CEEARE AR T2 ) K& » Symposium: Prevention of Work Related
Musculoskeletal Disorders & —HnAMHE L0V > B5E] B EENS T TI/ES#
LN FRGE G F R TESHE ARG - FEBUNAOCRARHEIREL 7% » 2
WHEZEA Gae F2H strain Index - ACGIH A _LAZEEAL 75 74 HETOIR REHIZHE
o BEITERA S - EAAET ERHE AR A T AR E o R AR E R R B
HEFEHEAEN - ERE D" - £1/VBEIEAREGRHIER 2172 IEA/WHO
toolkit for WMSDs prevention » 75 2B NN TAZE2 ey Bl fit FUg AR AHAR I &% - F2EH
HyE it —EBCE N A S B EREE R TR 7%  BisGIEEE AR LR
KL - AR S R e il 275

1990 AR S T ZAnin s - Ea st BRGEES, - i) - BIREEHEHYRULA %
%t (Rapid Upper Limb Assessment) - ¥ 9k 46 22 F 2 K /& F 73 #r HYNIOSH  Lifting
Equation ~ ¥} ER/EESHE G E RN T3 #HIStrain Index ~ BAA FEFHA TAERHS S
BaZB ST~ EEMEEIFAYOCRAZ 2 (Occupational Repetitive Action) L k220014
HF-HENE ~ Tt I1F G E R EERHEHYACGIH HAL(Hand Activity Level) » ¥TAE2K - EFE
FRAELH SR BT B ML A B RS S & R oGBS T - gl TR/ NHRA 3 24807
% Bl BAURZ AT DI G - E—THESF R RS 7% - Q)
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Acting on a step-by-step approach » (2) Taking into account the presence of multiple
influencing factors - WIHFA - E4EEES T HATCBHSIVRINT » ST FIRHEFEELAE
JEBRIERY ~ SHEEE T 2 2% - A[EFHEIS R E:

(1) A Basic Step devoted to hazard identification by operative “key-enter” questions, that

can be operated also by non-expertso

(2) A First Step, (quick assessment), for identifying 3 possible conditions: acceptable;
high risk present; more detailed analysis (via tools presented at second step)
necessary. This step can be operated by non-experts with only some specific training.

(3) A Second Step, where recognized (i.e. from international standards or guidelines)
tools for risk estimation are used. This step can be operated only by persons with

some specific training.

Table 1

Key enters to the evaluation of different conditions of biomechanical overload as considered in 150 11226 and 11228 (parts 1-2-3)

THE KEY-QUESTIONS
1 I Application of ISO 11228-1
Is there manual lifting or carrying of an object of 3 kg or more present?

if NO, this standard is not relevant, go to the next Key Question regarding the other standards NO vES
If YES then go to step 2 (guick assessment)
2 I Application of ISO 11228-2
Is there manual whole-body pushing and pulling present?
NO YES

if NO, this standard is not relevant, go to the next Key Question regarding the other standards
If YES then go to step 2 (quick assessment)
3 I Application of ISO 11228-3
Are there one of more repetitive tasks™ of the upper limbs in a shift?
“Wwhere the definition of 'repetitive task™ is:
one or more tasks chamcterized by cydles lasting 1 hour or more per shift
or MO YES
when the same working gestures are repeated for more than 50% of the time, lasting 1 hour or more per shift.
If NQ, this standard is not relevant, go to the other Key Question reganding the other standands
If YES then go to step 2 (quick assessment)

4 I Application of ISO 11226
Are there static or awkward working postures of the HEADINECK, TRUNK and/or UPPER AND LOWER LIMBS
maintained for more than 4 seconds consecutively and repeated for a significant part of the working time ? NO YES

For example:
- HEADYNECK (neck bent back/forward/sideways, twisted)
= TRUNK (trunk bent forwarddsidewa ys’, bent back with no support, twisted)
- UPPER LIMBS [ handy's) at or above head, elbowys) at or above shouwlder, elbowhand(s) behind the body, hand(s) turned
with paims completely up or down, extreme elbow fisxion-extension, wnst bent forward’back/sideways)
- LOWER LIMBS (squatting or kneeling) maintained for more than 4 seconds consecutively and repeated for a signifcant part
of the working time
ifNO, this standard is not relevant
If YES then go to step 2 (guick assessment)

15



Table 2

Quick assessment for manual lifting activities: check of an acceptable condition (green area)
LIFTING: QUICK ASSESSMENT : ACCEPTAELE CONDITION
Asymmetry (e.g. body rotation, trunk twisting) is absent NO [ YES
Load is maintained close to the body NOD [ YES
3TO5Kg . . . . NO | YES
Load vertical displacement is between hips and shoulders
Maximum permissible frequency: less than 5 lifts per minute NO | YES
Asymmetry (e.g. body rotation, trunk twisting) is absent NO [ YES
5,1 TO 10 Kg Load is maintained close to the body NO [ YES
Load vertical displacement is between hips and shoulder NO | YES
Maximum permissible frequency: less than 1 lift per minute NO |YES
MORE THAN 10 Kg Loads more than 10 kg are not present NO [ YES

If all the listed conditions are YES, the examined task is ACCEPTABLE and it is no necessary to continue the risk evaluation

If one is NO, APPLY THE STANDARD: ISO 11228-1
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AETEMEEIEAE L (Ergonomics and Occupational Safety and Health: An ILO

Perspective By Dr. Shengli Niu Senior Specialist on Occupational Health International

Labour Organization Geneva, Switzerland) » fEILE#EERIHA BN T HENLA S #SHE - 1~
HZIEA WHO BflE - ILO DL ISO ENZERHE thAH & BEE L —30 8 -

ILOMEEHEFETA 2308 55 TIARGSE K EBRMRIE T - RIS R EIMNERIE
4Ry 190 billion US dollars. {E#FE B #E1E54Y /%40 billion NOK » BLEFZY f£19
billion - /> NATARZAE LAEGATATS [(REAYAHRA M - thg Bt sOBFIRRMNIERY — -
[EF - B NN TAEME T ZEEH NS REENRN L — - BfE AR - 4
%~ AN RZEFEREFTS HERIEE ] (postural stress) LU R M F SR ALl sEEE & 1
ALAE R8EE - B M F JJ(repeated or forceful efforts) ~ FF4EERHEZR #4(sustained static
loading) ~ fi#ZIE2 R H4R%&EN (anatomically non-neutral posture) ~ fIZEAYEN{E
(accelerated movement) 55 12 SE A REE BT RS 241 © T2 E ZEEEN T HEHE
FEl - B A RE UG E o FEEEENRI (R Ef(exposure-response data) B~ HIfEZE—K
2INEGISEEE (25% or less of the day) L AJRER &2 -

ILOMY[E|E The ILO's Response

BRI S SRR TR B LA S #2152 > ILO {£2003 Global Strategy H1 25K
WrhEEEs ~ AR B AR T2 /EETE - Relevant Conventions and Recommendations :
Convention No. 127 and Recommendation No.128 - ILO fif & Global Strategy » EAIEA S
{E » fDr. Wendy Macdonald (Health Sciences, La Trobe University, Melbourne, Australia)
Fr{EERY/NH » R fE Rfiregulations, standards and laws on ergonomics at the

workplace °
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ILO S8R TIFRIRAIL S - AN TAEMECR A ERN S T e E#E > FE
BREE - BUT ~ R E LU T =5 E#E G LILOSE AN TAEAHRIRY T2 - RhlE

TR -

() AR TIEMHEEEERIZETL The surveillance of ergonomics hazards needs to be

2)

3)

“4)

®)

(6)

established in response to rapid and complex changes in the world of work.

TAF4H%kELE E R T Studies and investigations need to be conducted on the

occurrence of ergonomic risk factors and work organizations.

BERTHLEFL T2 It is an increasing important challenge to address risk
assessment in occupational situations in which the physical work load and MSDs

develop through an interaction between the workplace, leisure time activities, and

individual factors.

[E] B =t B R T - Ergonomics is often viewed in a simplified way as it focuses
mainly on the physical aspects of work: force, repetition rate and posture. Psychosocial

factors are often misunderstood and ignored.

JET & AR 2D THLAE S ERIRE Few studies have examined differences in
MSDs injury rates for men and women and for unionized and non-unionized workers.
There have been reports that non-union and women workers have higher rates of MSDs.
Explanations for these phenomenon could include differences in training in safer work
practices and in working experiences, different job assignments, age, sex in relation to

physical size and strength, health care seeking behaviour, etc.

155 |45 g FHF2% Guidelines are needed on the major work-related risk factors that
18



should be eliminated or minimized such as manual handling of materials, repetitive
work, static work, segmental vibration, and poor psychosocial work environments.
Studies and evaluations on the technological and economic feasibilities of the

application of these guidelines need to be conducted.

ILO HEFTRE AN TREHE 1l & fEZE: WISE (ILO) and WIND (ILO & Kawakami T, et
al., 2008) - “Work Improvements in Small Enterprises” —. WISE » ;7 &K% ~ fi1 T FEMN
AR IENHETT » o —(Fg)l|$kE T2 ‘Higher Productivity and A Better Place to Work™ 1738/]
IS T A AR A T (P DI R - e STRRWISEAE 20086887 -
WISE programme 2 DL 7~ {3 %5 5 Rl A2 » build on local practice, focus on

achievements, link working conditions with other management goals, use learning-by doing,

encourage exchange of experience and promote workers' involvement ° “Work Improvement
in Neighbourhood Development” — WIND » F ZE G E2 R ag e o REH R R S
WISE - {Efig s NR TAZRGRE F > ILOBAUNDL i HoAth R PR 4H 4% & F - BI4EIEA, ICOH
and IOHAT: » F[RE I /ZILOFEIEA ~ ICOHS BRI &k BRI EAE AHYJFEA - The
Ergonomic Checkpointsi&:[ IEA and the ILO L [E[Z#E HAKAY T » ILO1996281T(ILO
& IEA, 1996) - ILO H Fij IFAFHIEA & EE X —Ergonomic Checkpoints °

IEAEr E%Eﬁj{(lso 11226 and EN 1005-4 N. J. Dellemana,b, J. Dulc a TNO Human

Factors, P.O. Box 23, 3769ZG Soesterberg, the Netherlands (nico.delleman@tno.nl) b Paris

Descartes University, UPRES Ergonomie, Laboratory of Applied Anthropology, Paris,
France ¢ RSM Erasmus University, P.O. Box 1738, 3000DR Rotterdam, the Netherlands
(jdul@rsm.nl) -

ISO 11226 in 2000 and EN 1005-4 in 2005 #2 R {1234 3 B 53 Al s 5% T TR 5888t
BN - LITANIS TALA SRS R 908 55 ~ IR LU= - 498K (European Union )
1355 TAETAR T RZ EAEFEY TIFZEES > W50 %25 TIEEEIFAVER M TIE -
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EN 1005-4 R EAAMAES BRIV EIRG 25 TAYRRREZSABLEN{E - DR R {GE - EN 1005-4
FRE PR R G bR TR E g o iR AE - &R =407
(1) ‘acceptable’ (the health risk is considered low or negligible for nearly all healthy adults.

No action is needed) °

(2) ‘conditionally acceptable’ (there exists an increased health risk for the whole or part of
the operator population; the risk shall be analyzed together with contributing risk factors,
followed as soon as possible by a reduction of the risks, i.e. redesign, or if that is not
possible, other suitable measures shall be taken, for example the provision of operator
guidelines to ensure that the use of the machine is acceptable),

(3) ‘not acceptable’ (the health risk cannot be accepted for any part of the operator

population; redesign to improve the working posture is mandatory).

20
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2. NIRRT EREREEIL A S RSEEHEIN - E L FLRsEdnth b E
iy HEZEAE - fla - EEESOE TEBINMIT » TR - M - DURCRIU R IEE
HEEREBINER T - BRSPS EIMEE R R A RBIRE - 2 —EEM
B+« 28 NARSBOEEIIEAETIVIRG » SR 2 — A m AR A
Feifa 2 deaat Kolwl - Bt EEARITas E BT ERERZ— < ALl FATRAAE
W FERCE e AR B > AT DI E AN SR EE—H T -

3. ARt ALY IE T Hsession » 7 REEMichigan KE2 A K TAZ g0 AT
TRHY3SSPP »  BEEiE 7 I ECAR BLTE A Y AR V) JIEE3D FRRRERAS - RIS BRI
Bl AR « 217 BREEY ISt @ i i AT - JERRm S
PR BN 2 B ATE#EZe A B - BRI » ST AP AR ARAE A R A2 22HL
RE RS SR G E N Z RBHIT T H - BT R A IRl - ek R E
KIM (key Indicator Method) ¥ » $HBAEIEBIANLASZ J1 2 57l » A ASH Hh—ik
B
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3DSSPP App
Download it for free!

| Available on iPhone, iPad, and Android
3dsspp.org

Center for Ergonomics
ICHIGAN

@ A c4e.engin.umich.edu
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DOWNLOAD TODAY AT 3DSSPP.ORG

UNIVERSITY OF MICHIGAN CENTER FOR ERGONOMICS
Please contact the University of Michigan

Office of TECHtransfer with any questions ergonomic ana|y5i5 tOOlS
orif you have any order problems.
¢ 3D Sopp™
3D Static Strength
TECHtranSfer Prediction Program
UNIVERSITY OF MICHIGAN W
¢ EEPP
1600 Huron Pkwy, 2nd Floor
Building 520 :
Ann Arbor, MI 48109-2590 Energy EXDEﬂdItUFG
T4T63-0614 Prediction Program

wiw,techtransfer.umich.edu
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user-friendly, quantitative, and proactive

JOB ANALYSIS TOOLS

The University of Michigan Center for Ergonomics s pleased to offer 30 SSPP™ and EEPP™, These affodable and user-
friendly job analysi tols e based on interationally recogized research and have been widely used in teaching and in practie,
for the ast tventy years. 30 SSPP™ and EEPP™ are easy to use and understand,fom the inital process of entering data to the

end result — clear. accurate and quantitative summaries,

3D SSPPTM 3D SSPP™ OVERVIEW

30 S59P™ s a powerul analsis toluse to predictthe capaiities of a populationto
perform a particlar tas. The tress o the body and the strengthrequirements of &
gven task are estmated based onthe entered pasture, exertion requirements, and
anthropometry of the workforce.

FEATURES

o Analyze complex tasks such a torso twists and bends, I, lowers, pushes,
pulls requirng complex hand forces and one hand exertions,

o Evaluate stressful tasks by separately pedicting the percentage of both men
B vomen o havete st strength to peform the described exertion, and
by evaluating the estimated low-back disc compression force as it compares to
NIOSH recommended imts.

Optimize workplace design to suit a maximum percentage of te work force
anthropometry.

Redesign a job or task hen NIOSK guideline are exceeded. Use 30 S5™ to
create “what f"Scenarios by varying the parameters most kel to have an im-
pact, Thi can lead to a saer and more productive workplce

Generate presentation graphics for management vithrealtic humen forms
ustating recommendations or e-designing jobs They ma alo be used as
Hrlning aid to encourage workes o change teirposture for certan tasks,

Report summaries include: Graphica posture representation and hand loca-
tions; body fnk lengths and masses; resulant jont moments and relatve satic
strengths; 30 optimization for torso muscle forces and compression force on the
ow-back iscs; comparion ofpredited forces, strengths and low-beck compres-
sion with NTOSH guidelines; satus of body balance with center of ressure graph-
icyand static coeficentof frctionrequird at the feet ndcating foo lip poten-
.

EEPP™ OVERVIEW

EEPP™ etimates eergy expenditure rtesfor mterel handing tasks t

worker saety and heath, Using EEPP™, a work day s divided nto§

is describe & a collection o actvty lemens, and the energy expend

the day's ork s estimated as a whole. The abiltyto analyze an entre job rather than

by te ndividual tass is particulary usefl fordesiging e jobs, comparing one job PROGRAM
to another, and improving an exsting jo by identiying specific tasksthat produce

excessive fatique as compared to NOISH guidelines.

FEATURES

¢ More accurate han extracting standard energy expenditure valuesfrom put-
lshed tabular datz, yet easy to comprehend and apply.

+ Provides objective measures to gauge worker sfety and ftigue, mate task
method comparisons, and quide design improvements

o List job tasks and activty elements vith their comesponding energy expendi-
ture,

¢ Provides a time-weighted average energy expenditure, i Kcal/minute, for
anentir shit(ncuding break time) which can be compered to NIOSH qideline;

# Data can be viewed on screen, printed, or writtento a filefor later recall or for
inclusion in a report,

FOR ORDERS AND INFORMAT

Please vt our web s or curent version information, pricng, demo dowloads,
order forms and more. Educationa and large-quantity discounts are avalable

hitps//www.umichergo.com

For addiional questions, please e-mail: um-Sofware@umich.edu.
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