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"Investigation on Workload and Muscle Injuries of Care Service Personnel
under Different Shift Systems ; ~ "Investigation of the Use of Work Assis-
tive Devices by Caregivers in Long-term Care Facilities ; ~ "The Investiga-
tion of Workload and Use of Different Assistive Devices for Nursing Assis-
tants ; - "Lower Back Loading Estimation Based on Dynamic Images of Workers
Performing Manual Lifting , 4R s CNE T Bl R AR 72 BERAR % & T
WE R TAE TR R oA - W R TIEE s 2 B - DU e G
Feifo - 45 & EISEENESR - BRSO ET N TYPRE R > R TEE T
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ARRAEHH25H 229 H A B HAS K » K& FEE " Better Life Ergonomics
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2 NFHENG EEFARTISE SR T Investigation on Workload and Muscle Injuries of Care Service
Personnel under Different Shift Systems ; (WRHARTS A B E R AL LA TIE&LRT 5K
AILAE RS ETIE) ~ | Investigation of the Use of Work Assistive Devices by Caregivers in
Long-term Care Facilities | (Rt 2 IREAE 0 TIFEHESEE) - " The Investigation
of Workload and Use of Different Assistive Devices for Nursing Assistants | (HEEIR 5B T(E
FefF AR E T /e 2382 ~ " Lower Back Loading Estimation Based on Dynamic Images of
Workers Performing Manual Lifting | GEFA2% Ti#E( T A TYPRHICGERSBhAE Y T 5 &l
AT EAR R L 0 WEFE NS E AT R RS B TR NS R TAE e T
AR MR R TAF AR 2 Bk DU BRI GRSl - 45 & B ER
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[EA B=FAF R &P —KEPRHN G - B EER AR T2 R Rk T EET g
i BRI BAE ARE 2SR ERR BN - ARG ZHE
B A\ A T #2228 (The Ergonomic Society of Korea ,ESK ) F¥# o AZhaT & HIRI R AKX
T2 e B RV SR - HEIEEIIREEI% Prof. Andrew Thatcher #&(F
HHEHVE SR BT AR T2 (AIEL) - AAHEKFHIR G - Tt sEE Ea2tE
EH#EE Andrew Thatcher B RABE KA ETEMATR -

AKJE20241EA EERAYVHER S R TS B AN E g HE R
FHRRAE A (5 a0 A AR N REE G B Prof. Dr. José

Orlando Gomes » AL Ea5THH [N /7 Ky PRI A (RIS & ek 3T =5
£ SREOETE N EEAYEIZEE Prof. Andrew Thatcher)
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Informal Work ~ Communication between Ergonomics and Related Themes in Standardization ~
Digital Healthcare 2024 : Age of Generative Al ~ Closing the Al Innovation Gap * Smartphone-
based Driver Status Monitoring for Safer Driving ~ Rehabilitation & Ergonomics, SMART SCI-
ENCES -~ Advancing Musculoskeletal Models for Digital-Age Human and Health Engineering ~
Stochastic Modelling of Biomechanical Systems ~ The Way of People-Centric with Love and Care
HE S FEEIEEINZIT o H s HHY" Welcome to ISO/TC 159 Ergonomics” ~ " Communi-
cation between Ergonomics and Related Themes in Standardization" ~ " Stochastic Modelling of
Biomechanical Systems" ~ " The Way of People-Centric with Love and Care "SR AR T2
e~ NN TARARAEAIITE ~ AILAE RS (R AVEU LRI I « £V A ~ DL
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MAE20241EA #Y5—35 TAED &k - 2356 NIOSH F&HHE - LI The Revised
NIOSH Lifting Equation (RNLE) and Ergonomics Standards for the Prevention of Musculoskeletal
Disorders (MSDs)ZE {i#l £ » &5 FHEIERAHEER AR N TR AR T A &
B&5 - S5 NIOSH $f0 1994 $HETa 2R EE N e (G e P b H e 28 Az > R
202149 HO H & AT T IERAVIRER AR » B TIEIERTARAYENRISEERSL - WA 2881511
BHFE7000 A Z RIF HIRERIIA - 1R EL AT s T R B — RIS B AN TYPRHGERESE - 5t
FEE TGRS R e 2 GV R - R RS TESE TSR S m e - DU
TN 2GS R - BB RI5E NIOSH SN TAED ek - 7838/ N AYBF R
43 A1 "Introduction of RNLE and measurements for RNLE including an interactive session”
"How to properly use the NLE Calc including an interactive session" ~ "Recent international ergo-
nomic standards for physical and psychosocial hazards" ~ "Guidance in implementing ergonomic
standards in the US industry"PU{E &S 457 2 47 Z([&3) -
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foplcs for Pane! Discu:

+ Biomechanics.
+Psychophysics

Robert R. Fox ~ Menekse Barim ~ James McGlothlin(Z2
£H)

|l Biomechanical Analysis

Dr. Lu. A=W T EG 8GR F Bidk Dr. Lu. A=W T ERMERI R o2 7 Bligk

= 15 studies linking LI metri
etal., 2019)

#tHH RENL AV 22 :EF2 NS mE{ b
&3 NIOSH TAES & Eai sy A s

[R5 55 TAHAR 2 BT HHH—4% Ergonomic Checkpoints 4 app * & —{E¥BR =

& RN TIERINE S E AT 7% > AEBA A A LLE
https://www.ilo.org/resource/ergonomic-checkpoints-app 4&hE2= & » tELUFEL pdf AR -
72 {1& app A 132{[E Checkpoints » A UJTEERHEIRS - WALEE R - ESIRFHVIIEEHM
ARSI T A (El4) - ILO 28X B —{1E % Dr. Shengli Niu (Senior Specialist in
Occupational Health at the Headquarters of the International Labour Organization (ILO)) » fi{—
SRS - TSR TBCE R RYINEST - E{EFRYIA H Y= K i BhicE


https://www.ilo.org/resource/ergonomic-checkpoints-app
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New ILO List of Occupational Diseases

* ILO is the only UN Agency establishing
International lists of occupational : J B
" T han] !
; ‘ 5 > e
A [1dI1K VOu1!
> untrie |

f&4 11O Dr. Shengli Niu JE#%82 H &gk

ILO List of Occupational Diseases

2.3. Musculoskeletal disorders

2.3.1. Radial styloid tenosynovitis due to repetitive movements, forceful exertions and

extremepostures of the wrist

2.3.2. Chronic tenosynovitis of hand and wrist due to repetitive movements, forceful
exertions and extreme postures of the wrist

2.3.3. Olecranon bursitis due to prolonged pressure of the elbow region

2.3.4. Prepatellar bursitis due to prolonged stay in kneeling position

2.3.5. Epicondylitis due to repetitive forceful work

2.3.6. Meniscus lesions following extended periods of work in a kneeling or squatting
position

2.3.7. Carpal tunnel syndrome due to extended periods of repetitive forceful work, work
involving vibration, extreme postures of the wrist, or a combination of the three

2.3.8. Other musculoskeletal disorders not mentioned in the preceding items where a direct
link
is established scientifi cally, or determined by methods appropriate to national
conditions and practice, between the exposure to risk factors arising from work
activities and the musculoskeletal disorder(s) contracted by the worker

2.4. Mental and behavioural disorders

2.4.1. Post-traumatic stress disorder

2.4.2. Other mental or behavioural disorders not mentioned in the preceding item where a

direct link is established scientifi cally, or determined by methods appropriate to



national conditions and practice, between the exposure to risk factors arising from

work activities and the mental and behavioural disorder(s) contracted by the worker

BIPR ARG AR 1SO 15 70 24 {15 et am B iy AN T2 A RARYAEAE < fi40 ISO
TC159/SC4 (chair : Dr. Jonathan Earthy) » SC4 3 225 ## Ergonomics of human system inter-
action([&lS) » EFEICT #ELIR AR B~ as ~ FEHl a5 L HsE T AR F E R
REHE » DIERIE RS AREAREGE TSR AR RS RV EEE 7 - BRI R L
A SPARDLER T BORE B/ NE 2R BRI E SRR AT
= 0 FTPA ARG TR E R A A - A SRR - 1R A —(E R REAE 247
R HVERGE LS HEGETIE EAREE -

ISoT¢
159/scq Evoluti > SCOpe angd
Concepts

- Al

&S Dr. Jonathan Earthy 714521SO TC159/SC4

Jochen Eckardt (chair of European and international ergonomics standardization committees)
=k ISO TC159)([El6-8) 5 Christoph Preusse H Aif = Z @& 281 ISO/TC 199 » 2008 to 20184
HIJZ ISO TC 199 and CEN/TC 114 HYEJF » 555Mb2:81 ISO/TMB Smart Manufacturing Co-
ordination Committee (SMCC) ° s {& A TR M E] ISO FEAELIFEIRE - FtZiEh
8 BETENEFRERAR > NILEERE RN T AR FEEEAE -

&6 ISO/TC 159 HYZRFSHE



Ergonomic standardisation fislds 1SOTC 159

' [

ISO/TC159 HY#i[E MEEs %‘%E’J/\.Jﬁi
[E7 Welcome to ISO/TC 159 ErgonomicsHyKeynote JE

Current ISO TC159/SC3 WG4 MSD-Related Standardg
echnical Reports

+ ISO 11226:2000 Ergonomics -- Evaluation of static working post

+ 1ISO 11228-1:2021 Ergonomics -- Manual handling -- Part 1: Li

and carrying (received the NIOSH Science and Service Bullard-Sherwood Research to Practice —
Knowledge awardee in 2022)

+ 1ISO 11228-2:2007 Ergonomics -- Manual handling -- Part 2: Pushing and

pulling (in revision)

+ ISO 11228-3:2007 Ergonomics -- Manual handling -- Part 3: Repetitve
movements and exertions of the upper limbs (in revision)

+ ISO TR 12295: 2012 Ergonomics: Application Document for ISO Standards on
Manual Handling (ISO 11228-1,2,3 and Working Postures ISO 11226)

+ ISO Draft TR 23476/7015 - 2023: Ergonomics — Application of ISO 11228-1, ISO
11228-2, ISO 11228-3 and ISO 11226 in the agricultural and construc%p'§qg£g[_§m

2024

&8 ISO/TC 159 SC3H YA RIWMSDHYAI &

ISO TC159/SC47487h » 559ME—35H Rammohan V Maikala {4 EFHTEEE - &
@ [SO/TC 19985152 B &Y T {F(Technical Committee 159's work on ergonomics) * 43 Hilig
1 SC3IHARE ARG B I (ANBGJ152) » E4E ISO11228 N THi# - N THEAE
ISO FEAEH o AR ZZHYE sy AE T Em (E19) - s -
ISO 11226 : 2000 £ BRAFRELELAVAL
ISO 11228-1:2021 72 AN T AERFE—(EE 57 > ARflifting ~ lowering A Kcarrying
ISO 11228-2:2007/2 N\ THfRAERY S (& 7 - ARAHE ~ HIIFE

9



ISO 11228-3:20077& N\ THRAERTEE =(EE 7T - A RE ERCEE T F S IR 57
SNSRI -

HFES Admin Sy
the 1SO TC159
TAGS ; 1

Panel Discussion 17-Ergonomics
Standards Development
Lifecycle and Specific Updates
on Current Work: Perspectives
from 1SO and Affiliated
Organizations

4F 401B
[Hybrid]
Chair
Rammohan V Maikala, National Safety Council, "Ll:r"'
USA i

&9 ISO TC159 HSCIHTWGAE T AR A THERE 5w

ISO 11228-2 HATIEEEETH(E10-11) » JEARAIARA SR /i fE 772
1. 245 Nicholson-Ayoub push/pull tablestf » 214 90% v LAFEZ AV ELE (for 90% female

accommodation) °

2. ¥ Karlheinz Schaub #% 2 HARAVAEY) SIS » A b — AR/ DR A -
ARIEETIRE 772 1 5 Mital ~ Nicholson PAK Ayoub FYER! » DR Bt A 2 &1

4 strength ~ compressive and shear forces 554 eI 1175 B Y& exposure duration

limits) °

ISO 11228-2 Push/Pull Standard

Revision

» Standard has been under revision ISNTTAENR[;\J'&%ONAL 1122'?3
since last year and has suffered

some delays.
» Original version had two methods

Fiest ediort
2007-04-01

MeThod 1 based on Mital-
‘ youb push/pull tables
accommodation

ed upon a Ergonomics — Manual handling —

Part 2:
Nz - Pushing and pullin;
inz Schaub that was g and pulling

ever use: d- Ergonaaie — Manutention manuelie —

Partio 2 Actions de pousser et de tirer

10 ISO 11228- 29 S HEIHYT77%
SO 11228-3 HAMILZIEEET T - (E5THY L HE EAEE T FH EIHY A A Ay

ErfREER=EE Al (basic inclusion and validity criteria for each of the included tools/methods) e
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Bassic Inclusion Criteria : De ﬁnmg Predictive and Concurrent

— The tool Is relevant for the assessment, design! or re-design or surveillance of new or
Jobs, tasks or workstations of repetitive manual tasks of the upper limbs in
relation to upper-limb work-related musculoskeletal disorders (UL-WMSDs) in a general & .
adult working population. are wei leed und mc/uqu acon predictive
— The tool considers, directly or indirectly, the relevant risk factors for UL-WMSDs Including fo the relation between fhe faol output metric(s) cnd uL- WM SDs in an adult workmr
force, posture, repetition, frequency, recovery periods, movements, duration or population and reported in peer-reviewed scientific literature?.
derivatives thereof (e.g. duty cycle.) p.2

— The tool applies to two or more body parts of the upper limbs, Le., fingers, hands, wrists,
_,r:,,a;b:& :,,d shoulders. A Ik £ » The fool has demonsirated concumrent validity in that its output metrics has a high lev

— The basis of the tool is described in p d - of agreement to a previol idated mecsure or tool that has predictive vahdlty

— The possible application of the mol Is not restricted to a single type of work task or
occupation.

— The time to perform an assessment using the tool for a skilled user of a single task is
acceptable in relation to task complexity (Le.. 4 hours or less).

— The tool can be used by ergonomists and similar experts or non-ergonomists experts such
as managers and safety representatives.

— The tool does not require costly or complex measurement Instruments or equpment:.

and high exposure level. |
 reported, included Spearman's
icient of agreement and odds ratios were assessed 1q
t between assessment method risk categories.

& 11 1SO 11228-3 {E5TE %L

EE] ASTM tH2EL T FER20241EA &3l H W T alim e - gk L E2 A amIMg
% (exoskeletons) i #ifif 1< (exosuits)([& 12-13) » 4MEE& & —TEEHBI R > —REFE
axethg - AT LA BN TESgHIRE: - T HE 4RSS - BENER CEE B4 E
& HEEMEENE - BIA1 ERZYME RS o FTDAERBN BB RIS FEEH IAVAHAE T - B
AR R - BB JIRVASEEAY o WIS BRI - SR A TR
SVERE - BB T B MERVESHS - WA G DR AYE -

ASTM Committee F48 on
Exoskeletons and Exosuits

[E12 ASTM F48Z & & et ims Ma gS IR AE

HMEBE A T R Rl eV A e R - {eaRat ~ S ~ [ FIEEEE (design,
manufacture, usage and disposal) * fEA FERY AR —FE > A HE% % ~ BBy
o WEFEFEMARLRE - BREHEE - JI - sig8EIHE SRS - HAlC
FH23MEE 7y - EFEEHEEAIIGE - SR REE R - BTl G R R L
TEEREEER]) - E2EEARET EARESENERERHEES - FAARTIZHRE
HIEB4meE - BRTAOMEE 77 - BiEZ e ~ Bt NEeHEA ~ KR TEE - 3041 - design
for population accommodation BAZI4FZE 5y -

11



,7 Standards with Committee F48

ASTM Committee F48 on Exoskeletons and Exosuits
Established In 2017
]

ASTM FASHY4 V& BE[E] 5] ASTM F48 HFiiA 23{[E & 57
’ 48,02 Humen Faciors & Ergonomico MRSl | (45 02 Roadmap ———
Ms. Victoria Budico)

in Modeling (Dr. Bochen Jia)
(Dr 3 Srinivasan)
A

ASTM F48.02t A\ R TAET B 4m4H F48 HJroadmap
@13 ASTM F48HY1 148

ARG - B T EREALHREEERIN » NGRS A [F R w5

TG - KiEEG - Vol - R CRR i SR G ek (Session) - HE
NTOE IR EIE—RAVE R - (EHERZN TC 7iinZ B g RIZH eI 2B - &3

S E B R EIHCU L » SRS R S R - S5 E%

Em S SR A G IRIEE F R4 A 4-0R 0 e Ui AETT 157788 L 15H 5
afam o L2 I0% o A DURIGH BUBREBLFR S - BHEAFENGR-CHER G RE EES 0

I H & GRSV - FRHE RS R E A B R A RS en %R > K
BEAEER - TMolEassfREE - Hib - ARETR G SR B St - S

SCRRNVEEHS BT - B BAIRE S > SEMHENE AR - FrafyER

é\%i
{

FETE I T PR & 3 o Y R (El O A R SR 1 P9 1 O8] & 3 =2 e 318 K B Jee B [ e e

b o BEPAN G A AT BRSNS - BEESHEm R REG B REAREGE
KIAE - HEtAEBENKE 2 RS EEE 17200 ~ RIZKEEON ~ J632M - B3

N~ SENFRNAY ST(E DL E B SR SR 5 52 SIARIIRE - Hisd & G 5 40[E
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[&16 Wa & a5

S e~ R (ERE TE > B SRR - Em AN TR AT
BEERENE > AERRES AT GEE - NERESEE > sEgRieE
RS > RREAEEE > SR AR R RRBAFREEERHEE - 57
flfsedfe ~ e oRig B T ARHS - s RS T R E RO F AR e A
PO SR a% fery— EERET - (G N R ERT R TAFERATE » Fresest Ko
BTl Ss o R IR EUR B E R Rl - AR AP B AR TSR AV B LR R g - DAREE NS il
HAR GG BOSCRAVr L T B iEs N AR EDRET R A - T3R5 0 (R IE(EE
bR EBEAN > AR TRRE SRS E - EHRE R EGHERE B DRAEEE -
Sl S o A E R SR RR R R - G o SRR R

P~ A > BIEETHEM ~ 5HE ~ FEPG ~ D0 G -

14



2~ RRER

AR S BB G0 06 - BB EE L Gy BRI IES - 2R
TR AL E RS G HRAOTH IR AR — (B R e R s - HLBLR
SHHHBARTRHZE A G RZE - Nime A REALAE RS RITE A - S EAVER ~ &
RHVE AN - TIESFekat ~ fEEsGET ~ sHb 7% ~ TIFAVESRERR K ~ [EZE 4T -
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Investigation of the Use of Work Assistive Devices by Caregivers
in Long-term Care Facilities
Zhi-Xuan Chen, Ching-Chung Chen, Eiwen Lo, Liwen Liu, Pei-Chun Tu, Chih-

Yong Chen

SUMMATIVE STATEMENT:

This study primarily investigates the usage of work assistive among caregivers in long-term
care facilities. The results reveal that among the commonly used work assistive devices by
caregivers, the butterfly transfer board and transfer turntable are unfamiliar to them. Among
the work assistive devices they have seen and used, shower chairs are the most commonly
utilized by caregivers, followed by transfer slides, automatic shower beds, lateral transfer
beds, ceiling-mounted transfer lifts, and transfer sheets. Time constraints are the primary
reason they are reluctant to use those assistive devices.

KEYWORDS: Caregivers, work assistive devices, long-term care facilities

PROBLEM STATEMENT:

The study indicates that up to 80% of caregivers experience musculoskeletal injuries. To re-
duce occupational musculoskeletal injuries among nursing home staff and caregivers, many
countries advocate for the use of assistive devices, with Australia even implementing a No
Lifting Policy (NLP). Evaluating the occurrence of occupational musculoskeletal pain in
hospitals implementing the NLP, it was found that within 12 months, the rates of one or
more sites of occupational musculoskeletal pain were lower in NLP hospitals compared to
those not implementing NLP, at 24% and 44% respectively. As caregivers are frontline
workers directly facing and serving the disabled person, the appropriate and proper use of
assistive devices is necessary to reduce their workload and musculoskeletal injuries.
OBJECTIVE/QUESTION:

This study primarily investigates six long-term care facilities, focusing on caregivers' under-
standing of and utilization of assistive devices in their work.

METHODOLOGY:

20



This study conducted a survey to investigate caregivers' awareness and usage of assistive de-
vices among personnel in six nursing homes, long-term care facilities, and nursing homes
with care-oriented services.

RESULTS&DISCUSSION:

The research findings indicate that the majority of caregivers still use manual methods to as-
sist with patient transfers. The butterfly transfer board, transfer turntable, and turning straps
are assistive devices unfamiliar to caregivers. However, shower chairs, transfer slides, auto-
matic shower beds, lateral transfer beds, ceiling-mounted transfer lifts, and transfer sheets
are the most commonly used aids. Among them, transfer slides and lateral transfer beds are
most frequently used for transfers between beds and shower chairs, while transfer sheets are
primarily used for turning and patting during caregiving tasks. Finally, caregivers expressed
that time constraints were the primary reason for their reluctance to use assistive devices,
followed by insufficient availability of such devices to meet their needs.
CONCLUSIONS:

Currently, caregivers primarily rely on manual lifting to assist with patient transfers. There-
fore, institutions should provide further education, training, and promotion of the use of as-
sistive devices to reduce and minimize work-related injuries among caregivers. Time pres-
sure remains the primary reason caregivers are reluctant to use assistive devices, making it

worthwhile to explore further discussions to decrease the ratio of caregivers to patients.
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Investigation on Workload and Muscle Injuries of Care Service
Personnel under Different Shift Systems
Ching-Chung Chen, Eiwen Lo, Liwen Liu, Pei-Chun Tu, Chih-Yong Chen, Zhi-

Xuan Chen

SUMMATIVE STATEMENT:

Taiwan's population has entered the era of an 'aging society," with the demand for
care services gradually increasing. However, there is a clear shortage of man-
power in the current care service sector, with the primary reason being the signifi-
cant workload on care service personnel. Therefore, this study primarily aims to
investigate the full-day work content and musculoskeletal injuries of care service
personnel under different shift systems. The research findings reveal that tasks
with the highest proportion of working time are related to daily living care, and
care service workers primarily rely on manual handling for assisting with patient
transfers. Thus, there is limited room for improvement in the work content of care
service personnel.

KEYWORDS: Care Service Personnel, Shift System, Workload

PROBLEM STATEMENT:

With the rapid aging of the population and advancements in medical care, coupled with the
steep increase in the prevalence of chronic diseases and disabilities, the population of indi-
viduals with disabilities is expected to increase significantly, leading to a growing demand
for long-term care[1]. According to surveys, there will be a substantial increase in the de-
mand for long-term care service personnel in Taiwan. Both domestic and international stud-
ies have shown that care service personnel in the long-term care industry face a high risk of
occupational musculoskeletal injuries, which affects their occupational safety, health, and
willingness to work [2-5].

In Taiwan, care service personnel work under either a three-shift system (8 hours per shift)
or a two-shift system (12 hours per shift). Due to the highly diverse and complex nature of
their work, which includes general administrative tasks, technical work, as well as personal
hygiene and other daily living care tasks, understanding the full-day work content and work-
load of care service personnel in long-term care facilities through surveys and analysis is

crucial. This helps in improving the utilization of human resources and the allocation of job
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responsibilities for care service personnel.

OBJECTIVE/QUESTION:

This study aims to understand the full-day work content and musculoskeletal injury profiles
of care service personnel under different shift systems. By investigating how different shift
systems impact the work content, workload, and musculoskeletal injury occurrences among
care service personnel, this research serves as a foundation for subsequent improvements in
manpower allocation and work conditions.

METHODOLOGY:

This study conducted on-site investigations of the full-day 24-hour work content and muscu-
loskeletal injury profiles separately for two types of privately-owned nursing homes: those
operating under a three-shift rotation system and those operating under a two-shift rotation
system. Additionally, interviews were conducted with two care service personnel to gain in-
sight into their perspectives on the work content.

RESULTS&DISCUSSION:

For the two long-term care facilities studied, tasks related to daily living care comprised the
highest proportion of work content. In the morning shifts, there was a noticeably higher fre-
quency of patient lifting and transfer tasks. Conversely, in the evening shifts, care service
personnel were involved in a higher number of activities such as turning patients, patting
their backs, and changing diapers. Regarding rest periods, care service personnel on the
night shifts of the three-shift system and the evening shifts of the two-shift system were able
to enjoy relatively more and complete rest time. Care service personnel reported that the
most uncomfortable area was the lower back, followed by the right shoulder. They attributed
their discomfort primarily to work-related factors. The discomfort was mainly associated
with assisting patients in getting in and out of bed and in and out of wheelchairs.
CONCLUSIONS:

Each institution has its own unique set of tasks, but on average, the highest proportion of
work content in terms of time is related to daily living care tasks. In the morning shifts, there
is a noticeably higher frequency of patient lifting and transfer tasks, while in the evening
shifts, care service personnel are involved in a higher number of activities such as turning
patients, patting their backs, and changing diapers. Care service personnel primarily rely on
manual lifting for assisting patients with transfers. Therefore, institutions should provide fur-
ther education, training, and promotion of the use of assistive devices to reduce and mini-

mize work-related injuries among care service personnel. Ultimately, whether under a three-
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shift or two-shift rotation system, there is still room for improvement in the ratio of care ser-

vice personnel to the number of patients they care for.
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The Investigation of Workload and Use of Different Assistive De-
vices for Nursing Assistants
Victor Eiwen Lo, Ching-Chung Chen, Liwen Liu, Pei-Chun Tu, Chih-Yong Chen

SUMMATIVE STATEMENT:

The purposes of this study were to conduct job analysis to understand the job contents and
workloads. “daily care” task (e.g., assisting on wearing cloths, covering up the blankets,
making the beds) is the most frequent tasks performed by the nursing assistants. Most nurs-
ing assistants manually perform transferring tasks and treat assistive devices as being reluc-
tant to use due to time consuming. Training course shall be provide on the use of assistive
devices to reduce the workload.

KEYWORDS: Workload, Assistive Devices, Nursing assistant.

PROBLEM STATEMENT:

According to previous studies’ results, nursing assistants working in long-term care facilities
have suffered from higher risk of musculoskeletal disorders (MSDs). The relative high risk
of MSDs raises the issues in the occupational safety and health as well as reduces their
working intentions. In order to reduce the risks of MSDs for nurses and nursing assistants,
many countries has implemented a guideline/standard on the use of assistive devices in long-
term care facilities.

OBJECTIVE/QUESTION:

The purposes of this study were to conduct job analysis to understand the job contents and
workloads.

METHODOLOGY:-

We conducted 24-hour job analysis on six nursing homes or long-term care facilities (4 fa-
cilities with an 8 working hours per shift and 3 shifts per day (Type A); 2 facility with a 12
working hours per shift and 2 shifts per day (Type B)) and recruited 205 nursing assistants
for NMQ and the use of assistive devices survey. Three researchers and 12 well-trained stu-
dents conducted this study. At least 2 nursing assistants were recruited in a working shift.
Before conducting the job analysis, the research team categorized all tasks into 11 groups
based on the pilot study. An app named “WorkStudy+6 for Tums Study” (developed by
Quetech Ltd.) was used to record the task and working time. Two students recorded the note

and time on the tasks that each nursing assistant did.
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RESULTS & DISCUSSION:

In Type A facilities that nursing assistants work in 3 shifts, “daily care” task (e.g., assisting
on wearing cloths, covering up the blankets, making the beds) is the most frequent tasks per-
formed by the nursing assistants in all three shifts, 27.62% (135.56 min) , 24.52% (117.73
min) , and 31.34% (162.83 min) in morning, night, and graveyard shift, respectively. Fur-
thermore, the results from interviewing showed that the higher workload tasks are assisting
showering, assisting transferring/relocating residents (bed to/from wheelchairs or beds), roll-
ing over, tapping back, and changing diapers. Based on the results from job analysis and in-
terviews, nursing assistants work in the morning shift usually suffer higher workload com-
pared to those who work in the nigh or graveyard shift. The possible reason is tasks such as
assisting the residents to take showers and assisting daily activities usually occurred in the
morning shift, and these tasks required huge amounts of physical efforts. The frequency on
transferring/lifting residents were 15.63 times in the morning shift, and it was higher than
the frequency of 4.88 times in the night shift and 1.25 times in the graveyard shift. The fre-
quency of tasks for “rolling over, tapping back, and changing diapers” in the graveyard shift
was 4.55 times which was less than the other 2 shifts.In terms of the 2 facilities that nursing
assistants work in 2-shift, the task on daily living care still ranked first among all tasks. Re-
garding to the tasks on the transferring and lifting residents, the numbers and duration per-
formed by the nursing assistants in the day shift were significantly higher and longer than
that in the night shift. Regarding to the tasks for “rolling over, tapping back, and changing
diapers”, the durations in the day and night shifts were almost the same, 11.6% (73.41 min)
and 9.96% (74.38 min), respectively. On the other hand, the numbers performed by the nurs-
ing assistants in the night shift (43 times) were significantly greater than the numbers in the
day shifts (26.75 times). In the 2 facilities in 2-shift, the resting duration in the night shift
was longer than the day shift.Regarding the assistive tools/equipment commonly used by
nursing assistants, bath chairs are the most commonly used tools, followed by transfer slid-
ing mats (slides), automatic bathing beds, parallel shift beds, and electric suspensions lifters
and shifting slides. Electric suspension lifts are pointed out by most nursing assistants as be-
ing reluctant to use due to time consuming. Therefore, nursing home managers should pro-
vide further education, training and promotion of the use of work assistive devices to reduce
the work injuries of nursing assistants.

The strength of this research is we recorded all the activities performed by the nursing assis-

tants among six nursing care facilities, including task performance time. The limitation is we
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did not conduct risk assessment on these task, instead of using subjective ratings. To deter-
mine the association between the risk exposure and discomfort prevalence is recommended
for future study.

CONCLUSIONS:

We propose a draft of the “Guideline on the Use of the Assistive Devices for Nursing Assis-
tants” based on the results from the study results on the “nursing assistant training courses,”
“24-hour job analysis,” and “survey on the MSDs and the use of assistive devices by the
nursing assistants” in this study. Additionally, we also provide the instructions on the use of
the assistive devices, e.g., powered portable lift sling, lateral transferring beds, slide boards,
slide sheets, roll-over belts. Moreover, videos have been made on the use of powered porta-

ble lift sling, lateral transferring beds, bath cart with slide boards for training courses.
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LOWER BACK LOADING ESTIMATION BASED ON DY-
NAMIC IMAGES OF WORKERS PERFORMING MANUAL
LIFTING

Pin-Ling Liu, Chien-Chi Chang, Pei-Chun Tu, Li-Wen Liu, Chih-Yong Chen
SUMMATIVE STATEMENT: This study constructed a simulated lifting task scenario
based on real-world field survey results. A validation experiment was conducted in

this setting to investigate the feasibility of estimating lower back loading using dy-

namic images during manual lifting tasks.
KEYWORDS: Lifting, Field survey, Lower back, Dynamic image

PROBLEM STATEMENT: Manual lifting tasks remain crucial for productivity in many
industrial settings. Lifting activities are considered one of the risk factors for occupa-
tional lower back injuries, leading to significant work-hour losses and costs (Ferguson
et al., 2019). It is important to identify personnel working postures and assess their
risk level based on the lower back loading estimations in the workplace. This ap-
proach enables the development of effective interventions to prevent lower back in-

juries.

With advancements in image recognition technology, a variety of image-based pose
recognition methods have emerged. These methods generally offer cost-effective so-
lutions that do not require large space or the attachment of markers to personnel's
skin, thus reducing interference with real work situations. However, the feasibility of
applying these methods for real-time assessment of lower back loading in field set-
tings requires clarification before practical implementation. Furthermore, conducting
verification experiments in an environment similar to actual working conditions would

yield more compelling insights.

OBJECTIVE/QUESTION: This study conducted a field survey and developed a sim-
ulated lifting scenario based on the survey results for subsequent experiments. The
feasibility of estimating lower back loading based on dynamic images was investi-

gated.

METHODOLOGY: Atotal of 11 male workers, whose regular job duties involve repet-
itive lifting tasks, were recruited in this study (age: 35.55 + 6.18 years; height: 172.64
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+8.17 cm; mass: 82.36 £ 12.12 kg). This study comprised two phases: a field survey
followed by a validation experiment. All participants were asked to fully engage in
both phases of the study, though data from only 10 participants were collected during

the second phase.

During the first phase, researchers visited the participants' workplaces to observe and
interview them regarding their job tasks, including the weight and dimensions of lifted
objects, lifting frequency, and their subjective perception of musculoskeletal loads.
Based on this data, a simulated lifting scenario was established in a laboratory setting.
In the second phase, participants performed symmetric lifting tasks in the simulated
scenario. They were instructed to lift a 15 kg box from a simulated pallet with a 10 cm
height to a shelf at a height of 90 cm, with no constraints on the lifting path. Postural
data were captured throughout the experiment using an optical motion tracking sys-
tem. Meanwhile, dynamic images were recorded during lifting intervals, with partici-

pants' body keypoints identified via a skeleton recognition algorithm.

Postural data captured from the motion tracking system were input into biomechanical
software (Visual3D, C-Motion Inc., USA) to obtain reference data for lower back joint
loading. Body keypoints data from dynamic images were utilized to estimate partici-
pants’ lower back loading using a top-down approach (Hof, 1992). The maximum re-
sultant moment at the L5/S1 joint throughout the lifting duration was used as the in-
dicator. The feasibility of estimating lower back loading based on dynamic images

was evaluated by comparing these estimates with reference data.

RESULTS: According to the results of the field survey, six out of the eleven partici-
pants reported past musculoskeletal discomfort attributed to their work. Regarding
their current work conditions, the average load level in the lower back region was the
highest among the six body regions assessed (neck, upper limbs, lower limbs, upper
back, lower back, and buttocks), with a maximum score of 5 and an average of 2.27.
Throughout the entire lifting duration, the maximum resultant moment calculated
based on reference data was 200.88 + 57.64 Nm, while the maximum resultant mo-
ment estimated from dynamic images was 181.22 + 72.58 Nm. Similar trends were

observed in the variations of lower back loading values during the lifting process.

DISCUSSION: The survey results indicated that lower back discomfort remains an
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ongoing issue requiring continued attention. This study found a tendency for under-
estimation in lower back load estimation based on dynamic images, with an underes-
timation of approximately 17.85%. Correction methods, such as regression models,
warrant further development in the future. However, there were several limitations; all
participants were from the same company. Whether other businesses requiring re-
petitive lifting tasks have similar working environments requires a broader investiga-
tion. Besides, most participants in this study had a body mass index above the normal
range, falling into the obese category. The effect of different body types on the results

was not examined.

CONCLUSIONS: Estimating lower back loading based on dynamic images provides

a potential alternative assessment method for lifting tasks.

30



