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12, Aug. “The future of ergonomics”
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Management, Erasmus University, the Netherlands.

HEEEIEAR K AN TRHZ B W TR & Wl AR TR e R
OO HET TR - DUROATERRAY 520 B B2 — S MERYER I - AR A2 (Human
factors and Ergonomics,HFE) HAT —fEARFIE ¢ (1) HFERIHHSEZIRIGRARIERY 53
QIE LA TRPEI > DUR G)IE)IR 2 R S RETE. HFE ZEREE R ALK R4
aeel o WEFEHAIEEE (In order to contribute to future system design, HFE must
demonstrate its value more successfully to the main stakeholders of system design.) V5§

[FIRFER A AR - SRR Rl Bs 5 T IR AR AR s -

Global change of work systems

MW > TRIERZF A RS EENEEE - AR R2052K - 15 LRSI SR Fi
BOEEIRE MBI IR P - 8 BOG R TR RS I ps A T-(F(including
healthcare services) » {HYE 2 T/ERAH R HEEE FRAZ IR L A AT (resulting in

4



more focus on the design of work systems for service production, and on the design of non-

work systems such as services for customers and human-computer interactions.) L4} » 35
TR R TS 2125 B 2/ NMILELETE 245 (small-sized and informal
businesses) o HERR L EL B LITEEEY - AMEEEOE SRR ARG E TR » 5 EE 25
PRELEC I > BEPREE RSB T ARYRE ST - MEIMdcE T A BRI RR (R

Cultural diversity

TSR A A T & I S A s s SR - oE st A IRF R0 R A
AN o d5 R AN AR AE SR AR A E R IR © SFE— M R Araa 1
TEERB N, AR WAl S HARAE AT » HFE DRSS MEE 2 oiRslt - |
FERGS 38 T AN [T s AR % 2 T (cross-cultural design) e iy ~ SIS BLA: 78 2247 -

Aging

NEIEACAER T2 il AT M, - R — S, « S8 R ARy
ATEARNEE o i L R 22 R R SR« AESER TAE N IR LRe - AF
W e LA AT PR S A At - AR DR R ae 1% - NI - KREE
P ANCTE S TAEATIDA R IRES R —F) « Al L/E RS S A — M B
ab o E—RAE A EE LER o BB LORR i - KB - IT il
W VS P ST - HFE 1] L% age-related changes in physical, cognitive,
visual and other capabilities, and different aspirations + DR T/E RIS H ST
;J\Q o
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Jennifer Long is an optometrist and a Certified Professional Ergonomist in Sydney, Australia,

and is the chairperson of the International Ergonomics Association (IEA) Visual Ergonomics

Technical Committee. ANIK iR Y — {2k -

1.Describing some of her experiences working in a colour vision clinic where she

regularly delivered bad news to (predominantly) young men who failed occupational

colour vision standards

2. Presenting a visual ergonomics success story where a simple intervention in the
workplace improved the comfort of a migraine sufferer - and had an unexpected

benefit for others within the workplace

3. Discussing the role of visual ergonomics in the design of industrial control rooms.



Visual Acuity
Colour Vision
Depth Perception
Spectacle Wear
Ocular Health

The Individual
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The Task <€ - The environment
Visual Displays Otuli..agrr::;grds
Computer set-up Air Quality

Workstation arrangement
Font Size and Colour
Provision of Rest Breaks
Intensity of Work

Psychosocial Factors
Waork Satisfaction
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e Provide advice during the design phase of a visual display to ensure that the visual

elements will be easy to see



* Participate during the installation of new technology to ensure it is set up correctly and

the user is comfortable
* Solve visual ergonomics problems post-occupancy of a work environment

* Provide assistance and advice to individuals with specific visual needs to ensure their
comfort and productivity.

* Provide assistance and advice to individuals with specific visual needs to ensure their
comfort and productivity.
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The percentage of reduction of L5/S1 compression force,
complaints, and increase of performance after intervention
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PIZS T {EBR B A% k% E E1(The Danish Working Environment Authority)$§H! » %
20204 Ay S AT LUK A 20% WL E EAHRARY TAF 2 (E3R?) » fiifkeE H 2" Maintaining
the workforce in the future: a holistic approach to reducing MSDs” » B ] LU TR MSD %
RTAENTIR s - FHE EEBIRY 25 T2 RIS LA S A M am e bRy - AT LA
ARG BT IVIRERT » MZH RIS 57 THLAE 8 EHRIITE SR - work life must be
balanced » FFESfEHHYE — LS HEAHAR T/ FEREE BT Bl IRy APy - {34 B AR TAR
TS DA UGERY T2 Sas T FER BEGE T 27 TS B AR E Y Efar - (T
WA IR TS THIAEEEN o RS TERRE R - bR TS T HASE
Oh o IR I A E LA BRI EE  ( balance is the keyword and the point that

should get across is that intervention towards MSDs should aim at maintaining balance, to
ensure this balance, focus on the traditional prevention methods must be maintained, the
workplace should focus on a number of additional factors that can contribute to reduce the

risk of MSDs.)

B L BRI K balancelE — IR AN EERGHR o DU 2 A
pilot ° %ifi HANHiiE — pilot &5 HGRECGEMTE/KHELI > fadt BN EMERECEPEEIE
M2 AR 22 B -

Pilot

The pilot focuses on 20 cleaning enterprises and includes a targeted dialogue with the
management.

In the targeted dialogue with the managements, messages about a balanced work life will be
incorporated.

The inspectors participating in the pilot will have a dialogue with the management that will
focus on trying to enable the enterprise to use the holistic approach in the work with their
working environment.

It is important that the enterprise though the dialogue understand that MSDs is a multi-

factorial challenge.
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Special prevention efforts for women’s wellbeing at work, focused on physical

ergonomics Kersti Lorénl .

HHBE R 2SR The Swedish Work Environment Authority# JEe it i 7okt Sy » DAFER;
2R R AR LA B S S SRS BR TR - i fe FERBHINS - da (e ey 7
7£2011-20144F > #9235 [T EHBOCTHRA. < &l 1245 M=

* Information, gathering and dissemination
* Methodological and professional development and

* Supervision

Eri 3245 Dutch method to estimate risk for physical overload when performing

repetitive tasks - HARM (hand arm risk assessment method) and the German KIM (Key Item
Method) made for Swedish use 2012. The KIM methods estimate risk for physical overload

due to manual handling. FLrFHARM JE$H¥f FJN/ESE > KIMAE N TYPEHRGEESE - IR
BN - tads AREIIBRATE 2 TAF > RN TR ELSOPRY - /2 855
FEAYERIE » 20134E8 1.2l - MU BEHET 7720/ - BHiTiS20{#inspection notes
Rt SRR Aty H FHERR TR S B FHPGMSD > AR & &
AHELRTRNIE 0 > SR BERE SR SR BT - SREEFIAT AN B e e F R - M I
T ik o BAGE AR EAG T E T THYER - At re s NN TR e -

3)
THE RESULTS OF A SUPERVISION CAMPAIGN IN NURSERY
SCHOOLS Harald Granl , Bjgrg Hegdall .

s ThAm At itse e LA B i B2l (MSDs) » {E152008-2012 (/e B Rl TAF - 20104
fiif"}51 Tprevention campaign(Wk BRtHATXARIEED) « S04t > AHBLIGEREIGGE TAE(SHK
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The Prevention of WMSD in Taiwan

ChihYong Chen & Li-Wen Liu& Yi-Tsong Pan
Institute of Occupational Safety and Health, Council of Labor Affairs, Taiwan, ROC

Chi-Yuang Yu
Department of Industrial Engineering and System Management, Chung Hwa University,
Taiwan, ROC

ABSTRACT: In Taiwan, the statistics of labor insurance showed that the compensated
WMSD cases accounted for more than 60% of all occupational illness in recent years. In
Taiwan, 97% of the enterprises are small and medium business. How to address
musculoskeletal disorders in the workplace, before issuing a duty clause? We provide
assistance to the small and medium business, including the free on-site ergonomic
consultation and intervention, easy-to-follow intervention guides. To date, the project has
counseled 300 factories, more than 1200 workplace cases. Results of on-site workplace
improvement is highly recognized. Complains of pain and discomforts of workers drops and
work performance increases significantly. After intervention, the lumbar compression force
reduces about 20%-73%. The cost of each intervention for most of the cases were less than 50
thousands NT dollars. To further diffuse the WMSD prevention, we now try to integrated the
improvement cases and methods to develop a query system.

Keywords: musculoskeletal disorder , ergonomic intervention, anthropometry

Introduction

The types and causes of occupational disease vary with the industrial development. In
Taiwan, the statistics of labor insurance showed that the compensated work-related
musculoskeletal disorders (WMSD) accounted for more than 80% of all occupational illness
in recent years. In 2011, the cases of occuaptional lower-back-pain was about 24% of all
occupational disease, and upper extremity diseases was about 63%. Among all the WMSD,
manufacturing industry and construction contrubuted 28% and 21%, respectively (CLA,
2011). In USA, WMSD accounted for 33% of all workplace injuries requiring time away
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from work in 2011 (DOL, 2012), compared to 29% of total days-away-from-work cases in
2007 and 30% in 2006. Six occupations accounted for 26 percent of the MSD cases in 2011:
nursing assistants; laborers; janitors and cleaners; heavy and tractor-trailer truck
drivers;registered nurses; and stock clerks.

WMSD often referred to as ergonomic injuries, are injuries or illnesses affecting the
connective tissues of the body such as muscles, nerves, tendons, joints, cartilage, or spinal
discs. There is debate concerning sources of risk, and mechanisms of injury. The complexity
of the problem is further increased because the related risk factors interact and vary over time.
Research is needed to clarify these risk factors, but research is complicated by the fact that
estimates of incidence in the general population, as contrasted with the working population,
are unreliable because the two overlap (NRC, 2001).Though, the mechanism of injury is
elusive and further research is needed, WMSD has been recognized as one of the most
prevalent occupational ailment affecting health care expenditure and work force resources.
Some of WMSD cases do return to work after medical treatment, but many will face
recurrence and worsen health conditions. Therefore, the prevention of WMSD is essential to
the alleviation of occupational diseases and the productivity of labors.

To address musculoskeletal disorders in the workplace, OSHA developed a four-pronged
ergonomics strategy through a combination of industrial-specific and task-specific guidelines,
outreach, enforcement, and research. In Taiwan, however, 97% of the enterprises are small
and medium business, in which about 76.58% of all labors are hired. Employees are less than
200 labors in every individual business.(MEA, 2009). On-site safety & health stuff do not
have the abilities to evaluate the ergonomic risk and to implement ergonomic intervention.
Furthermore, the exposure-disorder relation of MSD is not very clear. Rashly setting an
ergonomic duty clause would face tough challenge. Though, none of the common
musculoskeletal disorder is uniquely caused by work exposures, MSD is frequently associated
with work environment. The intervention strategies to reduce these risks should be
encouraged and extended. The proactive strategy has the potential of benefiting not just to
improve quality of workers’ life but also the productivity of the industry. For that majority of
smaller employers facing the challenging of economic recession, government should provide
more assistance to them, including the free on-site ergonomic consultation and intervention,
easy-to-follow intervention guides.

Method and material

According to a nation-wide survey, 51.7% of labors considered that their work involved
with awkward postures, and 60% with repetitive motions (IOSH, 2004). Among thee MSD
risk factors, such as awkward posture, forceful exertion, repetitive motion, vibration, and
extreme temperature, awkward posture is much easier to recognized and evaluated by workers,
e.g. elevation of shoulder, bend back. Prolonged work in poor posture is one of the leading
causes of WMSD, which results in fatigue, pain, or disease in the neck, shoulder, wrist, back,
or other parts of body. To some extent, poor working postures are related with unsuitable
design of workstations, which do not fit the labors’ anthropometry.
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To help labors further understand the relation between poor postures and anthropometry,
first IOSH (Institute of Occupational Safety and Health) and National Tsing Hua University
had had undergone a series of 1D and 3D anthropometrical database survey, which completed
in 2004. The evolution of MSD prevention in Taiwan is depicted as following (Figure. 1).

The above database was used to compile a booklet “Collection of Ergonomic Working
Postures” which contains 100 typical workplace designs based on the concept of “functional
working posture” in 2005. A functional working posture is one that is natural and energy
saving for task performance. The basic idea is to keep the trunk and neck upright as much as
possi-ble, because bending of these two segments will result in excessive stress on the lumbar
and neck. In addition, keep the hands as close to the body as possible to reduce stress.

In 2007, a pilot study on intervention was conducted and a second booklet “Method of
Ergonomic Workplace Improvement” was compiled to instruct on-site S&H stuffs how to
utilize the booklet “Collection of Ergonomic Working Postures” and understanding the
concept of “functional working posture”. First, through the posture comparison, such as
standing or sitting, and heavy or light work, they can choose an appropriate typical workplace
design from the booklet. Then adjust the size in the typical workplace design to fit the on-site
situation and workers’ anthropometry.

Based on intervention cases of pilot study, we put together these preliminary techniques
of ergonomic intervention for experts. This preliminary techniques consist of a standardized
chart of intervention process and a set of work sheets of standard procedure. To widely
diffuse the ergonomic intervention, an easy-to-follow intervention guides was made. This
rule-based technique, checking-typed process chart (Figure.2) and diagrammatic standard
operation procedure (SOP), in reducing the dependency on ergonomics and engineering
knowledge, so any personnel with basic training in ergonomics is able to improve workplace
by him/herself based on this SOP.

With all these booklets served as guiding reference, we organized a consulting team to
promote the MSD prevention in 2009. To achieve this objective, the following works were
devised: (1) world-wide literature review on promotion of ergonomic hazard prevention, (2)
design and print colored promotion leaflets on promotion of ergonomic hazard prevention, (3)
held workshops on promotion of ergonomic hazard prevention, (4) held colloquiums on
promotion of ergonomic hazard prevention (for recruiting participating factories), (5) conduct
the on-site ergonomic intervention.
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Figure 1. The evolution of WMSD prevention Figure 2. Ergonomic intervention process
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Before | After
Marble Sheet Crack Filling

120em

| Ingredient Preparation

Figure 3. examples of intervention.

Figure. 3 shows some examples of intervention. Though use of ergonomical intervention
technolgies has achieved lots of successful improvement, this knowledge-oriented technology
requires lots of professional knowledge and experience. It’s not easy to carry the intervention
for the on-site safety and health staffs in small and medium business. Therefore, the
ergonomic experts did these interventions not the S&H staffs. How to further help them to do
the ergonomic intervention? Then we integrated the improvement cases and methods to
develop a query system. After the user inputs related parameters, including the basic data and
operational characteristics, this query system will find out risks, for example, with NIOSH
Lifting Equation. Then, according to the risks, the query system will provide some methods
for improvement and real cases for reference.

Results and Discussion

To date, the project has counseled 300 factories, more than 1200 workplace cases.
Results of on-site workplace improvement is highly recognized. Complains of pain and
discomforts of workers drops and work performance increases significantly (Figure. 4). The
cost of each intervention for most of the cases were less than 50 thousands NT dollars (Figure.
5).
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Figure 4. The percentage of reduction of L5/S1 compression force, complaints, and increase
of performance after intervention
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Figure 5. The cost distribution of intervention

This prevention project primarily focused on working posture improvement, through
workstation redesign and use of easy supporting equipment. To reduce repetitive hand/wrist
motion, it is sometimes involved with the use of machine or automation. The cost would be
higher than that of the posture improvement and this higher cost investment may impede
employer’s attempt. We hope to acquire some more experience on improvement of repetitive
hand/wrist motion and conquer this problem in the future.
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