Applications of Human Factors and Ergonomics for
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Objectives of Ergonomics
A Fl1 4P

1) to enhance_the effectiveness and efficiency with which work and
q}her activities are carried out (&% 1 FfcH # FH e fodx
_:_’(
> improved health and safety of work (%= 1 iTi&p &2 % )

> reduced human errors (&% X % % %)

2) to enhance certain desirable human values (#& = B 1 1 ERi 4t

4
> reduced work fatigue and stress (jRiEL TR F R4 )
> increased work comfort (&2 1 f¥403i§ B )
> increased job satisfaction (3% 3 1 T/ & &)

Human Centred - 14 £ 3 &




Ergonomics Approach
A F]1 £7 fJ2 FR AR e 5\

Discovery and systematic application of relevant information
about human capabilities, limitations, characteristics,
behavior and motivation to the design of things and
procedures people use and the environment in which they use
them
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Physical Ergonomics 3= 32 1 32 &

Manual Material Handling (MMH)
T RJL e 17
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http://www.elcosh.org/docu NGHES

merl/2050/AZTIA00I05LS. Ry = LC (23 kg / 51 Ib) x HM x VM x DM x AM x FM x CM

http://www.newruleproduct.com/compare
/workrelatedmusculoskeletaldisorders/

Musculoskeletal Repetitive Strain
discomfort/disorder (MSD)  Injury (RSI)
Ll I L AR AR




Investigating gait adjustments and body sway while
walking across wooden scaffold boards (Li et al. 2015)

Mt B A TP 4 B L R e g

Transmtter
g for Patnot™

Li et al., 2015, Investigating gait adjustments and body sway while walking across wooden scaffold boards, online,

Erionomics



Main findings FE &

*Experienced workers took longer strides and walked faster, and with
larger variability in body sway (familiarity and proficiency with the
tasks)

bta”‘? w1l AR P BRI A KBS o L TR T PP
BHH g R =

*Board width and thickness, construction work experience and
practice have different degrees of influences on gait adjustment and
body sway

A SL Y SN L E R 2 SR e Y
Frl B F 5 7 AR TR

* The slowest walking speed was found with the narrow-thin
board condition
FREAFE I A FREREKN
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Explanation of researchers
G Ch

Reduction of walking speed could decrease individuals’
power demand associated with the potential energy and
eventually reduce the risk of slips or fall

FAE T LRI (T APER 4 eng R T BB MU )
=t e g L

« Question: narrow-thin (# #&) or wide-thick (% &)
boards?
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Cognitive Ergonomics i1 &

Population Aging £ © & & it
Percentage population aged 60+ (60 1z F A v #7ik et 5))

37.4%, 3.48
« 3 Jongest life expectancy at birth (%= &£ FHE &+ % ): 81.61 million
35 . Lowest fertility rate (0.99 child per woman) (& ™2 ¥ % (& L4t
40,993 )
pd

30 /
18.2% ,1444
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Safety Related Problems % 2 4p & <R 48

* Interms of safety, middle aged and older workers are more
susceptible to accidents due to decline of perception and
agility. (Yi et al. 2012)

)Tfl—’é’ M T ood MRS frFg AR TTE > P X E A
»EBEAEx

Table 5

The number of fatal incidents by workers’ age.

2004 2005 2006 2007 2008  Total %
Total 779 609 631 630 669 3,318 100
<30 45 26 31 17 21 140 42
30-39 159 118 94 94 87 552 16.6
40-49 242 189 214 198 235 1,078 32.5
=50 333 276 292 321 326 1,548 46.7

Source: KOSHA annual report, 2004-2009.
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Effective use of color schemes is conducive to
Improve working conditions and work safety?
FAehfed PRV UG I ITRBIH D1 ITE 2T

Aim (p n):
« Explore how a color scheme can help reduce accidents with

specific focus on falling to a lower level and falling to the same
level

Behom @ e d 2 2R, L1 L AET AL
- % R [P 0

Suggested Color Scheme for reducing perception-related accidents in construction work sites (Yi et al. 2012)
fed > Rt gard I g A mERIR L
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* Five objects related to fall accidents selected:
BET RN T A
— Workwear 1 i€ fR
— Safety net % >
— Gondola b 4
— Scaffolding 2 2
— Safety passages % 2 if i

AR AR BN B OBR - i A et € E s, R T
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. Questlons(FF 18):
Color conspicuity ¢ SZp2p R/7F A1+

— Visual fatigue A & 3
— Other cognitive issues H # 327k 48
— Potential issues when applied to sites & #* ** 1 & PFF 3 BB i i 51
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Results: Color scheme for workwear 1 f€pReffe ¢ 3 %

Case | Case 2

Before
ZHl

Pict-

After

Z&

Color palette

 Participants’ response: %4t —‘F’{ )
— The suggested color changes would create psychological comfort
FTIR hd DA A L E R
— The stimulating attributes of red and yellow enhance agility
fd o d | ERET IR F I A E RATER
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Organizational Ergonomics 3% 1 <&

® Aging workforce % # 4 £ i
® Most skilled and experienced Fir#f i & 5% 2 5
® Solve the manpower shortage f%/4-% # 4 &4 I 42

® Age-related injuries? & & 4p B cHig £ ?



Healthy Work in an Ageing Europe

European Network for Workplace Health Promotion
@it EgMH BT

B L TEHATRE R RREE P (Morschhauser and Sochert 2006)
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(1) Age Structure Analysis +# & ' & 17

Example: Comparison of age |+ & @g.gﬁ# N 23

o Structures 2010 — 2020 2010-2020 ( & % Hekt
(Company based statistics) (& 5 %cdy)

Mumber per year of birth
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(2) Checklist to identify the need for actions {7 # § &

1 e B RGBS
,

A E 3 4 17
CEITam WOTRpIaces and WOTK areas 1 OUr company are - age-crcal e.g. physicany ] ves '1_ F 5 L;: 1 m'&f’!"\ &"&3 2 ( bl 4e
demanding work, cycle-dictated work, activities with high levels of pollution in the work- -8 53‘)2 W41 TEs fh1iE o 3 ik
ing environment). L] no B At aha 1F) e
We take positive action to reduce working exposures and to promote the health of the |:| .,
Yes ; ] > 1 A . 1R :E
employees (e.g. ergonomic workplace design, organisation of health workshops, back T ;}%B&ﬁ]ﬁ ’&# ¥ 14 ,)éﬁr ,1 IFE‘ & X 'E“EE' ﬁ
school). [] no 1% (bl ’“ Bl 3 iR okt o f’—?‘
/i}% T 2
. i L ) . ) [ ] yes Rkl g ) -
Work is performed at our company in shifts in some cases (alternating or night shifts). |:|
> no AN F 1 (vF PR KRBT
. . . . i yes
We enable older workers, after doing night shift for many years, to stop working shifts. BN o P o e s
ane v ? : ] no RFTLIEAE S NP LFE £ 1A R,

o

A LI PRED 0 1R AR R
ae-rg (J—FL;i %;rmn@;}; 20 1 EE > 1 E 2

We organise the shift work to create as little impact on health as possible (planning of [] yes N N

shift sequences, location, duration and distribution of the working time according to ;}7% R AR A ped fEprR) o

health criteria). D no ) -

We organise the workflows and work deployment in such a way that older workers D yes 3t 'fs é’ ﬂl—“’i # a1 1EE fi'ff'sig R '7"" > 4}‘: w 1

schedule their work themselves and can therefore largely dictate their work rhythm Adedp FEl L TR 3 iTa % o

themselves. [ ] no

We have sufficient information on the state of health of the workforce and possible [ yes AR Al X RS "’”ﬁ 1R [ N 3 ==

approaches to promote health at the company. D - B 3+ 3 o

Our company has a systematic in-house integration and case management (existence of D yes DN R R o

an integration team, regularly applied tools, systematic data surveys, case management, AL [ S ﬁr‘fg SIS B —‘—ﬁ&ﬂ

deduction of preventive action) [ ] no (Fe3 LB 3 RETR/* L > ki
BB BERER P AR )
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(3) Work Ability Index (1 i€a% # 35 #k)
(Tuomi et al. 1998, lImarinen 20(F7)

® A tool for occupational health researchers and practitioners to predict sickness absence

(Alavinia et al. 2009) and disability for ageing workers in the construction industry
(Burdorf et al. 2005)

- BEUAREZ LR ONIEREGFEFEL L A FEE ARSI E

® How good are the workers at present and in the near future, and how able are they to do
their work with respect to work demands, health, and mental resources?

I A G AR RA4eoP 2 21 vF KB A TR e 0 B P
BiiEaiv ?

® Findings may be useful for formulating strategies in assessing and improving aged
construction workers’ work ability for solving the labor shortage problem

R S R RS EL L AL IR 4, H R B 4 sk

% [}
® Hong Kong?
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Work Ability Index (1 1%t # 35 %)

1. Current work ability compared with the lifetime best 0-10
Fod F P 4p it > § o el (e 4 A

2. Work ability in relation to the demands of the job 2-10
I (Eag 4 fea 185 Fqprt o 320

3. Number of current diseases diagnosed by physician 1-7
S NI aEE St

4. Estimated work impairment due to diseases 1-6
PR A RE L TR 4 g

5. Sick leave during the past year (12 months) 1-5
F2 - & (12 ) p ik

6. Own prognosis of work ability two years from now 1-7
¥ EiSen (T 4 pE

7. Mental resources?s # /4 4 F k=~ 1-4
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Work Ability Index (. 74 # 3p #k)

7-27 Poor (£) Restore work ability x4 1 i€ s, #
28 - 36 Moderate (¥ ) Improve work ability# & 1 iFs; #
37 -43 Good (4+) Support work ability £ #F 1 ¥4 4
44 - 49 Excellent (4&+4+) Maintain work ability #3F 1 1F 5 4
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(4) Workshop —Work, Age, and Keeping Healthy
(118 -1 1%~ B#b ~ RIFER)

Systematically organised group discussions for :

%
.

BB B T R R ] it

® sensitising different groups of players and functions to the ‘age issue’
w A P Z‘x?’i’"ﬁ‘ff’ﬂ At ﬁﬁﬁ@%j%ﬂ?f“ A0 B R RE

® reflecting on connections between age, health and working conditions
LY ER S Rl (TRB T R

® ascertaining difficulties which stand in the way of ‘healthy ageing’
iR X Es i B TR

® develop initial solutions for promoting the health and employability of older
and ageing employees

FlRAE A & & RO o e A R

/
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Action plan for an age-appropriate labour

\N’

L EEE e

Human Factors

ISk okt |

(A %1 4%)
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1F 2 3t
Workplace design

L

Further training

1 {7 e
'_‘.?

Work organisation /

wREBLFTRE LB E

)2 ~ IL
fE2
Corporate culture
EE Sk

Health programmes

£ ) s
Promotion of + v
health and

employability Reintegration

a1 TEpE R AL

Organisation of working
time

Development planning / New
staff development approaches

E 3
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Physical Ergonomics Cognitive Ergonomics

ARE LR

 mental workload
A5 B faf

Case 1

« work postures
LIF£Z
1
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Color palette
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staff development approaches
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Organizational Ergonomics
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Thank you!
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