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FOREWORD

The healthcare sector has been at the forefront of our fight against COVID-19,
sparking a renewed focus on the importance of Workplace Safety and Health
(WSH). With continuous pressures placed on our healthcare workers, we must not
only ensure their safety at the workplace, but also their well-being; and in doing
so, they will be able to cope better in taking care of our community.

I am happy to share that many healthcare institutions have implemented new
technologies, designs and user-driven innovations to improve the health and
safety of healthcare workers. The WSH Council (Healthcare) Committee has
compiled a list of these innovations to encourage cross-learning of the adoption
of technology across the sector.

I am glad to present this publication consisting of 11 projects that contain
exemplary innovations in enhancing the safety and health of our healthcare
workers. The featured projects were chosen based on their innovativeness, cost
effectiveness and applicability to the sector at large. These projects are sorted
into three main categories:

1. Innovative Initiatives in Promoting Health and Well-being

2. Use of Technology in Supporting/Promoting WSH

3. Adopting Design Thinking for Workflow Efficiencies and Promoting WSH in
the Workplace

My thanks and appreciation to the various healthcare institutions who came
forward to share their projects. | hope this publication will provide good
recommendations in implementing sound WSH innovations at your workplaces.
| also encourage you to share these practices with your fellow colleagues

and partners.

Together, let us improve the health, safety, and well-being of every
healthcare worker.

Dr Eugene Fidelis Soh

Chairman

WSH Council (Healthcare) Committee
Workplace Safety and Health Council
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PROJECT 1

MINDFULNESS PRACTICE

Background

Healthcare workers are susceptible to burnout due to the physical and emotional
demands of the job. Symptoms can include emotional exhaustion, cynicism,
perceived clinical ineffectiveness, and lack of empathy to colleagues and/or
patients. In addition, the Institute of Healthcare Improvement has found burnout
to be correlated to clinical incidents and errors.

Problem

« COVID-19 placed heightened
demands on healthcare staff,
making them even more
susceptible to burnout.

+ Over the past two years, healthcare
institutions have seen increased
staff turnover and absenteeism.

Solution: Introducing
mindfulness practice

The practice of mindfulness has
been extensively studied and offers
multiple benefits such as building
resilience, lowering blood pressure,
and improving mental health
through stress relief. By practising
mindfulness in the workplace,
healthcare workers can improve
their focus, better adapt to changes,
contribute more effectively at multi-
disciplinary rounds, and enhance
peer appreciation.
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To help the healthcare workers

achieve mindfulness, the following o A l\l:bFUI:ESS -
steps were taken: - Usiopnth prses mamart e s

« Mindfulness practice was
introduced in a sandbox trial ward
under a three-minute duration via
video guidance, involving five to
eight participants.

WAYS TO 4 PRACTICE W WAYS TO 4 PRACTICE W

. . , MYNDFULNESS - , M NDFUI.NESS
« After several iterative cycles, {--___ 4 .!__ —
BASIC MINDFULNESS PRACTICE MINDFULWALKING

mindfulness practice has been el
implemented for all nursing staff

at the beginning of each shift,
conducted in the staff room
(Figure 1).

- Posters on mindfulness were also
put up at public areas to raise
awareness (Figures 2 and 3).

Figure 1: Nurses practising mindfulness in the Figure 3: Staff putting up mindfulness posters
staff room around the workplace
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Benefits/Results

« While mindfulness and state of well-being are usually self-reported, seven
factors related to staff well-being have been identified and considered: Clarity,
Respect, Equity, Dialogue, Opportunities, Quality of Life and Wellness (Figure 4):

Measurement of Staff Well-being

« A quick sensing based on the six staff values + Wellness:

Staff Values

We value: We value:
CLARITY RESPE!
We will: We will:
Set clear goals and Respect one another

as professionals and
value each other’s
contribution.

directions, and
work together to
achieve them.

We value:
’ DIALOGUE \
We will:

Engage in constructive
dialogue to build trust
and communicate
with clarity in
building meaningful
relationships.

We value:
EQUITY
We will:
Have a fair, equitable
and creative reward
and recognition system

We value:

S WELLNESS
contributions.
We will:

+ Practice mindfulness

to improve wellbeing,
being aware and
boost resilience.

in meaningful rk at
work and meaningful

life and time beyond
rk.

A GREAT PLACE FOR WORKING

We value: We value:
QUALITY OF LIFE RESPECT
We will: We will:
Built work-life quality Respect one another

as professionals and
value each other’s
contribution.

and balance, in a safe
work environment with
adequate resources and
even distribution of work.

We value: We value:
DIALOGUE WELLNESS
We will: We will:
Dialogue with and give Practice mindfulness
constructive feedback to improve wellbeing,

to one another and our
supervisors in a safe and
dignified environment.

We value:
CLARITY
We will: We will:
Set clear goals and
directions, and work
together to
achieve them.

being aware and
boost resilience.

We value:

Quality of Life

Have a fair, equitable &
and creative reward ‘\\"\ 3
and recognition & 3 %,
o"qo

system that recognises
2

our varied talents.
1

We value: <
OPPORTUNITIES 5 q'?
=
We will: S &

Create ongoing
opportunities for
learning, growth and
development to meet
one another’s needs.

Loy
“ogue gauity

Figure 4: Parameters used to measure staff well-being
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« Measurement for the effectiveness of mindfulness was then done through
a value spider diagram where these factors were rated on a scale of 1 to 5.
The results showed an overall improvement in staff well-being, with a high
Wellness score and an increase in ratings of Quality of Life, Respect, Equity
and Dialogue. In particular, Quality of Life and Respect showed significant
increases, from 2.5 to 4.25 and 2.5 to 4 respectively (Figure 5):

Quality of Life

+ Results (Blue- Baseline):
> Significant improvement in:
o Quality of Life (2.5— 4.25)
o Respect (2.5—4)
> Highness wellness score (4.2)

o Staff practicing mindfulness

Oy, N
“ogue gauity

Figure 5: Staff Value Spider Diagram showing an overall improvement in staff well-being
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PROJECT 2

WORKPLACE SAFETY ON AGGRESSION AND FEARFUL ENCOUNTER

TRAINING REDESIGN

Background

The Workplace Safety on Aggression and Fearful Encounter (WorkSAFE) is

a tailored preventive programme designed to promote awareness against
workplace violence and curb its occurrence. Training is typically conducted
via traditional, didactic classroom methods, which involves a big trainee pool

each lesson.

Problem

« The number of assault (verbal/
physical) and violence cases in a
healthcare institution has increased
over the past five years.

- The data obtained from institutions’
Incident Reporting system revealed
that:

i. Healthcare workers have
inadequate knowledge and lack
self-defence skills in handling
disturbed, aggressive, and
violent (DAV) cases. They also
experience fear when handling
such cases.

ii. Thereisan increase in the
number of cases referred to the
Institute of Mental Health.

10

« Existing methods of training were
not ideal due to:

Manpower constraints to release
a big pool of staff for training in
a short period of time.

Unsuitability of contents
and deliverables for full-day
classroom training.

Ineffective learning caused by
overwhelming information
coupled with knowledge
retention fatigue and greater
preference for action-focused
outcomes instead.

. An urgent need to push out

essential information for
staff protection.
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Solution: Redesigning
WorkSAFE training

Increasing awareness and providing
healthcare staff with the essential
knowledge and skills to protect
themselves is of top priority. The
current method of training also needs
to be revised to allow better retention
of knowledge.

The WorkSAFE training was hence
redesigned:

« The training programme was re-
designed through first conducting
literature reviews and conducting
internal surveys.

« Programme learning outcomes
were then derived from current
ground issues and best practices
from literature reviews, which
include awareness of workplace
violence, early anticipation and
recognition of DAV situations, as
well as responding and breaking
away with appropriate methods
when encountering DAV situations.

A hybrid training approach was
eventually adopted, consisting of
face-to-face classroom sessions and
online learning modules.

« Training was experiential instead
of didactic and included skills
demonstration as well as
return demonstration.

« Adecentralised training strategy
was used:

i. WorkSAFE Champions for
respective departments were
nominated after attending
a two-day “Train the Trainer”
programme. These Champions
would become master trainers
to their colleagues and looked
upon as content experts.

ii. WorkSAFE Champions will
then conduct training for
nurses using a micro-
learning approach.

« Training modules were broken
down into shorter sessions of 15
to 20 minutes each (Figure 6),
with each module conducted by
WorkSAFE Champions daily over
two weeks during roll calls or
handover periods, peer-to-peer
learning sessions, and post-
incident briefings.

« APlan, Do, Check, Act (PDCA) cycle
approach was used after initial
pilot runs, and gaps were identified
for improvements. Some of these
included removing complex skills,
as well as developing an instruction
guide for trainers for effective
decentralised training.

11
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E-LEARNING

WorkSAFE Module 1: Recognising
Workplace Violence

E-LEARNING

B WorkSAFE Module 2: Responding
with Safe Approach

E-LEARNING
viclence,

| WorkSAFE Module 3 : Respond with
Breakaway Techniques

E-LEARNING

WorkSAFE Module 1: Recognising
Workplace Violence

WorkSAFE Module 4 : Responding
% with Team approach to apply
| restraining hold safely

There are a total of 4 modules in this workSAFE ELEARNING

program. At the end of the program, you will be
equipped with knowledge and skill on how to
anticipate, respond, apply appropriate preventive
strategies and physical interventions to a viclent
and aggressive patient.

Let's begin with Module 1!

WorkSAFEr Module: 3R Quick
Revision

E-LEARNING

Respiratory Therapy Work
Instruction Module 2: Manual
Ventilation, Intubation, Weaning an...
E-LEARNING

- Created by Mary Leong & Joanna Lee, Nursing
Service (Education & Practice)

Figure 6: E-learning Modules for WorkSAFE
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Benefits/Results

- Staff showed greater proficiency and confidence in handling DAV cases, based
on improvements in their self-evaluation proficiency ratings (Figures 7 and 8).

Pre Course Self-Assessment

ML TRAM APPROACH
AN ARLE T0 EXPLAIN THE HOLES OF BACH MEMBER USIRG THE TEAR
APPROACH 10 HESTIAIN THE PATICNT

AN ADLE TO APPLY RESTRAISNING HOLDS WIsiN THE FATIONT TUiNG
AGITATED AND AGOAEVIVE

1AM ABLE TO BAEAX LK SCCORGING YO PROCIOURE WHEM BUING
CHOXED/ATRANGLED BY THE PATH

1 A ABL wHE

mm SCRATCHED OR BITTEN Y TH4E nrn»u 0% THE OREARM
e WHEN ToE
EATIHT CARABREE AND FAAL 1Y 1R, LANYARD Of 104RT COLLAR
1A% ABLE WHER By
PRARDS WERE BEING GRABBED B THE FATICNT

1 AN ABLE

TECHNMILES 10 PROTECT SE0F
1AM ABLE TO PRACTISE LAFETY STANCE WHEN ANTICIFATING AN
AGOAESSVE/THREATE HING STUATION
1A AL e
SARY THAT ROAY ALLAULTS
1AM ADLE TO IDENTH'Y WIHAT TRIGGURS THIE PATRNT AND THUS
PREVENTING [T 10 ESCALATE FURTHER

AR ABLE TODESCHRINE THE PIVE STAGES 1M THE ASSALULT CYCLE

AR ARLE 1D APPLY THOE anm

=Low = Newtral = high

Figure 7: Pre-course self-evaluation proficiency rating of participants

Post Course Self-Assessment

LAM ABLE pown
A THAM AFFROACH
EASLARES FAPLA Y 5 S X 8 - SR i g YAl
w4 T RESTRAM Thl PATINT
AN AILE 1O APPLY nu RAHISG HOLDS WHLN THL FATIENT TURNS
ACITATED AMD ACGATSIVE
AN ARLE TO RAFAX FRIE ACCORDING TO PROCTDUSE WHHEN RENG
mmiwalnm n-( w\l-uu
1AM ABLE TO BREAKAWAT L L
BOING SCRATCHID O -nm lw lq nllnl 0% THL FOREARNM
DAM ABLE W R Tl
FATHNT GRABILD AND FULL MY HASL LANTARD O Sail COLLAR
AN ABLE WHEN MY
FANDS WAL BING GRABILD BY THE PATICNT
1AM ABLE

AL
TECHNIQUES TO PROTECT STLF

[re T SAFETY ATARCE
AGGACSAVE/THRLATENING SITUATION

1AN ABLE
FARLY THAT MAY LEAD TO FOTENTIAL ASSALILTS AND VICLINCE
L s e 4T ThOC B T AT S
MTING IT TO ESCALATE FURTHER

1 AR ABLE g T
1 AN ABLE TO APFLY THE i
STUATIONS.
1 A8 ABLE TO EXPLAIN THE CONCLIT OF IR
1AM ABLE TOENTHY LEAST TWO Rrix

AGORESSIVE AND VIOUENT BEHAVIOUR
1AM ADAE TO DESCRIME AT LEAST 5 COMAMON TYPES OF WORKFLACT
VIOLENEE

®Low = Neutral = High

Figure 8: Post-course self-evaluation proficiency rating of participants
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The programme was shared and adopted by two community partners of the
institution in early August 2019 and had achieved positive outcomes

(Figure 9).
Post-Course Evaluation: Healthcare Institutions
$ £
g 3
,‘g * §§ £g 5 as
= - - = B
a " 5
4 | B * z
I¥.§S I!!Q IIQQ& Ii!ﬁ £ 35. - "LE bt 1
- — - — - il -m -

TO WHAT OVERALL ADEQUATE INTERESTVALUEUSEFULNESS OF HOW WOULD HOW WOULD HOW
EXTENT DID THE USEFULNESS  COVERAGE MATERIAL (EG, YOU RATE YOURYOU RATE YOURARPLICABLE ARE
PROGRAMME HANDOUT, KNOWLEDGE OF KNOWLEDGE IN THE SKILLS AND
ACHIEVEITS BOOK) THE SUBJECTS THE SUBJECTS KNOWLEDGE
OBJECTIVES BEFORE THIS  AFTER THIS LEARNT IN THIS

PROGRAMME PROGRAMME PROGRAMME TO
YOUR WORK
BEXCELLENT SGOOD SAVERAGE ™BELOWAVERAGE POOR
Post-Course Evaluation: Community Health
H E
2 g & § g
o - gk 1
g S S g g
=
E %
AN (EIURE | CEEE | R | 55 L
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TO WHAT OVERALL ADEQUATE INTEREST VALUE USEFULNESSOF HOW WOULD  HOW WOULD HOW
EXTENTDID THE USEFULNESS COVERAGE MATERIAL (EG, YOU RATE YOUR YOU RATE YOUR APPLICABLE ARE
PROGRAMME HAKDOUT, KNOWLEDGE OF KNOWLEDGE IN THE SKILLS AND
ACHIEVE ITS A00K) THE SUBIECTS THE SUBIECTS  KNOWLEDGE
OBJECTIVES BEFORE THIS AFTER THIS LEARNT IN THIS

PROGRAMME PROGRAMME PROGRAMME TO
YOUR WORK

BECELENT SGOOD WAVERAGE " BELOW AVERAGE ™ POOR
Figure 9: Post-couse evaluation for the healthcare institution and its community health partners

+ Nurses gained greater confidence and had a reduced need for psychological
support.
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PROJECT 3

COVID-19 AEROSOL SHIELD FOR RESUSCITATION OF PATIENTS IN A&E

Background

The Accident and Emergency (A&E) department routinely performs intensive
care medicine and anaesthesiology when complications such as arterial puncture
or cannulation, hematoma or pneumothorax occur in patients. This exposes

staff to contact, droplets, and airborne particles, potentially causing the spread
of infectious diseases. Staff are typically provided various Personal Protective
Equipment (PPE) for protection.

Problem

With the onset of COVID-19, staff in
A&E face greater exposure to the
Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) virus.

The sudden spike in demand of PPE
had caused global supply shortages
and reduced the availability of PPE.

Solution: The COVID-19
aerosol shield

+ Implementing barrier-enclosure

systems such as aerosol shields and
plastic drapes can act as a useful
alternative for PPE in ensuring safe
emergency medical procedures

for both patients and staff in A&E
(Figure 10).

The COVID-19 aerosol shield was
designed in order to work with the
existing mechanical resuscitators
deployed in A&E. It was then
manufactured and delivered to the
A&E department in 2020.

The shield is portable,
lightweight, cost effective, and
can be conveniently cleaned and
disinfected after use.

15
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Figure 10: Aerosol box and aerosol shields used in A&E

Benefits/Results

. The COVID-19 aerosol shield is « The aerosol shield provided the
a timely innovation for patients safety barrier needed for patients
and staff during the COVID-19 and staff in A&E amidst the global
pandemic, who required protection shortages and limited availability
against contact, droplets, and of PPE due to the pandemic.

airborne particles.

16
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PROJECT 4

ULTRAVIOLET C DISINFECTANT BOX

Background

Healthcare workers frequently use various medical equipment while conducting
medical treatment and taking care of patients. Examples of equipment, personal
items, and PPE used by healthcare workers can include stethoscopes, tendon
tappers, spectacles, mobile phones, goggles, computer keyboards, blood
pressure cuffs, N-95 masks, and surgical masks.

Problem

« During the COVID-19 pandemic,
the institution anticipated a sharp
increase in PPE usage, especially
N-95 and surgical masks.

- The virus not only posed a higher
risk towards healthcare workers,
but also raised significant concerns
regarding personal hygiene
and sanitisation.

+ As N-95 masks were crucial in
preventing COVID-19 infections,
a shortage of such masks would
be a major crisis for healthcare
workers. It was thus essential that
such a scenario be prevented.

Solution: The Ultraviolet C
(UVC) disinfectant box

« Ultraviolet light in Band C (UVQ)
is a potent disinfectant which can
quickly inactivate/kill pathogens
such as bacteria and viruses.

+ The UVC Disinfectant Box was
designed by fitting a box with UV
lights which reflect on walls within
the box to maximise the killing
effect, as well as a timer which
automatically shuts off the UV lights
when disinfection is completed or
when the box is not in use.

17
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« Instructions on how to operate
it safely were also created and
documented (Figure 11). For
added safety, no light is able to
escape once the lid is closed and
when the lid is opened, the light
automatically shuts off.

- Staff can also place their masks
and personal items such as
stethoscopes, spectacles, tags, and
mobile phones inside the box for
disinfection, enabling the reuse
of supplies throughout their
work shift.

Benefits/Results

» Medical supplies were swabbed
before and after being placed in
the box. All swabs were sent to an
independent laboratory for testing
and analysis. The results showed
that the UVC light is extremely
effective in disinfecting medical
supplies and only requires items to
be exposed to it for one minute.

«+ As the project allowed for personal
reuse of PPE, it greatly reduces
costs and eliminates concerns over
shortages of protective equipment.

Document & Standardisation

! - wRF 1.0 =1 min g

3.0=3min X

i
(*’

Items to UV disinfect
should already be
manually cleaned/
disinfected

i Ry
Sanitize hands before J i ’ i m
using the unit -

1. Turn on the 2, Set the timer,

3. Put all the items to be disinfected into the

power switch unit. Close the box.
E.g. Goggles can be hung on 2 bigger hooks. Keyboard on
the holder at the bottom.

Do not 1 @

open the P (il

box H’

when the ! )

light is .

4, When box is closed, disinfection will start.

You can “peek” thru the hole to see UVC
light in the unit. Light at timer will turn green

5. When done, turn off the main power switch. Use
70% alcohol wipes to clean inside & outside of box

Figure 11: Instructions on how to use the UVC Disinfectant Box
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DINING PODS IN MAIN INPATIENT WARD LOBBIES AND VENTILATION
ENHANCEMENT AT STAFF PANTRIES

Background

To abide by safe distancing measures during the pandemic, inpatient teams have
staggered mealtimes and must re-organise their pantries (three to six nurses

on each meal break). Due to the nature of mask-down activities inside, pantries
have one of the highest risks of COVID-19 transmission. While safe distancing
helps, clusters continue to form in staff pantries at various public healthcare
institutions, especially in small and enclosed pantries.

Problem

- The inpatient ward pantries were « With pantries unable to
unable to accommodate more than accommodate the new measures,
three staff and some staff ended up staff not only continued to be
having their meals or resting at the at risk of COVID-19 transmission
staircase lobbies in their wards. due to poor ventilation, but were

also unable to have a proper and
comfortable area to have
their meals.

The seats at the ward’s lift lobbies
also did not offer any privacy for
staff to have their meals.

On the Ground — What was happening?

Inpatient Pantries

Numbers
dencte the .
locations where
staff would sit
and have their
meals

Figure 12: Locations where staff would sit and have their breaks

19
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Solution: Enhanced
measures for staff breaks

iv. Prevent aerosol transmission via
airflow directional control and

1. Dining Pods dilution? (The pods were placed

directly below the ceiling fan, so

+ Dining pods were designed to: that the downdraft from the fan

i.  Adhere to safe distancing will dilute any aerosolised particles,
measures and Infection redirect their movement, and
Control guidelines. prevent them from spreading. It

ii. Provide a more comfortable and also accelerates their decay rate).
private dining area. « The design principles of the

iii. Provide sufficient capacity to dining pods were based on
support all the four wards on human-centric innovation
each level'. (Figure 13).

Design Principles of the Dining Pods

Meet the physical, emotional
and social needs of staff

during meal breaks User Desirability
Facilitate Comply with
agility and existing social
responsiveness distancing
to changing guidelines
needs and Technical Business

- Feasibility Viability Financial prudency
policies/ L

and sustainability

new norms

(whetheritisa
short term or long
term solution)

(e.g. modular,
quick-setup)
Human-Centric Innovation

Figure 13: Design principles of the dining pods

'The dining pods were deployed to seven levels of the main inpatient wards (levels 5,7, 8,9, 10, 11, 12). Due to the high
utility of the pods, they were later deployed to the rest areas and Seminar Room as well.

2 Together with Infection Control, the Nursing and Facilities Teams conducted an aerosol simulation test using

smoke and humidifiers. The test showed that the dining pod set-up is effective in preventing transmissions via airflow
directional control.

20
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« Design specifications and location
considerations of dining pods
(Figures 14 and 15):

- Partitions of 1.8 metres tall and
separated pod entrances were
used to ensure staff safety. The
height, coupled with the offset
entrances, helps to prevent
aerosol generated by one dining
pod user to reach the adjacent
user. In addition, the offset
entrances also help minimise
staff contact and facilitate
natural ventilation.

- Sufficient space is allocated for
the pods to ensure staff can
have their meals comfortably
while not obstructing traffic.

« The pods were made from
materials that could be easily
wiped down during Infection
Control (e.g. PE canvas, panelled
partitions etc.).

- Two sets of pods were placed at
each main ward lobby on eight
floors, accommodating as many
as 64 staff.

Figure 15: Dining pods placed at the main ward
lobby

21
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2. Ventilation Enhancement

« One ventilation enhancement
air extractor fan was retrofitted
in each inpatient ward'’s staff
pantry, to reduce disease
transmission risks.

- The air extractor fan replaces the
air within the pantry at least six
times an hour. This means that
any viral particles exhaled by an
individual can be purged away
in about ten minutes, instead of
lingering within the pantry and
infecting other occupants.

22

Benefits/Results

+ The innovative solutions ensured
that staff safety was taken care of
and that safe distancing measures
and Infection Control guidelines
were adhered to, especially during
their breaks.

- Staff provided positive reviews
about the benefits of these
enhanced measures on their well-
being. The dining pods at Level
11 were subsequently innovated
beyond its original intent and
repurposed to function as staff
PPE stations.

Figure 16: Dining pods repurposed as staff PPE
doffing stations at Ward Level 11
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DEVELOPMENT OF SURGICAL SUCTION ADAPTOR

Background

Laparoscopy is a surgical procedure used to examine the organs inside the
abdomen. The procedure is aerosol-generating and poses a potential health
risk to healthcare professionals if the aerosols are not well-contained during
the operation.

Problem Solution: Developing a surgical
- Staff were concerned about suction adapter
possible transmissions amidst the - A Heat Moisture Exchanger (HME)
COVID-19 pandemic. filter adaptor was developed to

ensure safety during aerosol-
generating procedures while
maintaining cost-effectiveness
(Figure 17).

« While smoke evacuators and virus
filters can help to reduce risk of
transmission during laparoscopy,
the additional costs due to supply
disruptions might not make them
a viable solution.

It was designed to:

i. Reduce aerosol transmission and

_ contamination risks.

0 e ; o :
. ii. Retrofit onto the existing mobile
surgical suction system

(Figure 18).

The adaptor was 3D-printed
and implemented in
surgical procedures.

Figure 17: HME filter adaptor developed to
reduce aerosol transmission

23
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3D printer-adapted HME filter Benefits/Results

! - Staff continue to be protected
even if compatible virus filters
are unavailable.

- Costs were saved as expensive
smoke evacuators and virus filters
can now be replaced with the
HME filter adaptors that are made
in-house.

B
e

Figure 18: HME filter adaptor retrofitted onto
existing mobile suction system

24
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SAVE AND SAFE INNOVATIVE RETROFITTING OF
MULTI-SHELVED TROLLEYS

Background

Food services in the hospital involve the use of Multi-Shelved Trolleys (MSTs) to
transport multiple Gastronorm (GN) pans of prepared food from one station to

another for chilling, heating, or freezing processes. Heavy usage has caused the
MSTs' side frames to expand by about 50mm, resulting in frequent work safety

issues such as load dislodge or shake-off from shelves.

Problem
+ Replacement of MSTs come at a ii. Transferring only partially loaded
high cost. instead of fully loaded GN pans
o to reduce holding loads on
- With inadequate MSTs, unsafe MSTs.

staff resorted to unsafe and

unproductive practices such as: -

Inconsistent compliance
regarding safety interlocking

i. Manually transferring loaded guards on MSTs.

GN pans to avoid the use of
unsafe MSTs.

25



Category | Innovative Initiatives in Promoting Health and Well-being ]

Solution: Retrofitting of MSTs to improve food service

- MSTs were retrofitted with steel rods to secure side frames and prevent

expansion (Figure 19).

Image 2:
Steel Rod

Retrofitted MST

Image 1: Original MST :
Retrofitted MST

Figure 19: MSTs before and after being retrofitted with steel rods

Reminder posters on safe MST usage were developed and disseminated

(Figures 20 and 21).

Please ensure the safely slopper is properly secured o
avoid any damage to the equipment. Thank you.

W RS W EEREE, CRRREE. Wi

Figure 20: Reminder poster on safe MST usage Figure 21: Reminder poster pasted on food
chillers and warmers
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Benefits/Results

- Since the implementation of retrofitted MSTs, the number of reported
incidents related to workplace safety had reduced to zero (Figure 22).

Number of Reported Incidents

oM BEO®OOD
n
»
()
o

o 0 o

Number of Reported
Incidents

Jan-18  Feb-18  Mar-18 | Apr-18 | May-18 | Jun-18  Jul18  Aug18  Sep-18
AFTER
BEFORE Planni Trial Implementation to all M5T by 2nd June 2018

Figure 22: Reported number of incidents before and after MST retrofitting

- Food servicing processes became more efficient, due to reduction in utilisation
of equipment like GN pans, combi-ovens, blast-chillers, and food warmers
(Figure 23).

20 Implementation of MST Retrofitting
23 15 1 m Before June
10
10 l After June
5 2 2018
s -
Number of GN pans Number of times
required per meal period reheating per meal

Figure 23: Number of GN pans required and number of times
reheating is required has reduced

« The entire food preparation process took a shorter time to complete after the
MSTs were retrofitted (Figure 24).
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Figure 24: Duration of preparation process before and after retrofitting of MSTs

- With more efficient and quicker food servicing, staff expressed an increase in
overall satisfaction and confidence.
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PROJECT 8

ENHANCED MANOEUVRABILITY OF HILL-ROM BEDS

Background

In hospital operations, healthcare workers often move patients around via Hill-Rom
beds, ArjoHuntleigh beds, and other hospital beds. Usually, two staff are required

to move each Hill-Rom bed.

Problem

« Constant pushing around of beds
can cause musculoskeletal issues
such as back pain.

« With two staff per bed needed,
significant nursing resources were
usually allocated to push the
beds around and could be better
allocated towards attend to other
matters such as critical cases.
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Solution: Enhance
manoeuvrability of Hill-Rom
beds for greater productivity

» "Robot”beds which can be pushed
by just one worker instead of two
were implemented (Figure 25).

+ The beds come with a motor to
generate power and an intelligent
system that can sense the amount
of strength being used to push the
bed, the speed it is moving at, and
the gradient of the ground. It then
adjusts the amount of power
used to maintain a safe and
regulated speed.
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Figure 25: Nurse pushing the new “robot” bed?

Benefits/Results

+ With less risk of musculoskeletal « The newly upgraded bed replaced
injuries, the beds were safer for the old one and no additional
staff to push. Staff suffered resources were needed
less risk of strain, thus for maintenance.

improving their health

) ' + Intotal, about 76 man hours
and satisfaction levels.

were saved each month.
« Asless manpower is needed,

resources are better optimised

to handle critical cases instead,

improving the quality of

healthcare delivered to patients.

3Photo was taken before the onset of COVID-19.
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ONE-MAN OPERATED EVO MOVERS AND ARJO BEDS

Background

In hospital operations, healthcare workers often move patients around via their
beds. Usually, two staff are required to move a patient from one place to another,
or transfer a patient to another bed. Patients may also need to be transferred to
and from weighing hoists during the moving process.

Problem

Constant pushing around of beds
and lifting of patients can cause
musculoskeletal issues such as
back pain.

With two staff per bed needed,
significant nursing resources were
usually allocated to move patients
around and could be better
allocated to other functions.
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Solutions: Adoption of one-man
operated devices
1. The Evo mover (Figure 26)

Adopted to transfer patients more
efficiently as only one worker
is needed.

The Evo mover enables staff
to adopt a less strenuous
movement posture.

Figure 26: Evo mover for transfer of patients
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2. The Arjo 9000x plus bed

(Figure 27)

«  The new Arjo 9000x plus bed + A built-in weighing scale is
comes with a motorised fifth incorporated to reduce the need
wheel that alleviates the bed for staff to transfer patients to
weight and reduces effort and from weighing hoists.
required from staff to move . The bed also has an Auto
the bed. Compensation function that allows

+ Itincludes the IndiGo Intuitive up to a maximum of 100kg to be
Drive assist function which added to or removed from the
reacts to the force applied by the bed, without affecting the
user to give progressive speed indicated patient weight.
assistance of up five kilometres
per hour.

Benefits/Results

+ These devices help to mitigate
occupational health risks associated
with the moving of patients, such
as back and muscle strains.

+ They also reduce the number of
staff needed so that manpower can
be better optimised.

« With a more efficient transportation
and transfer system, the time
taken to move patients around
is also reduced, resulting in
increased efficiency.
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PROJECT 10

TELE-HEALTH SERVICES

Background/Problem

Although tele-health services have been offered as an option to patients since
2005, healthcare services were still mostly delivered through face-to-face
consultations during pre-COVID times. This results in high patient loads daily at

healthcare institutions.

Problem

« During the onset of COVID-19,
safe distancing measures were
introduced across the nation. Due
to high patient loads at healthcare
institutions, implementing safe
distancing measures while ensuring
the efficient delivery of healthcare
services posed a challenge.
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Solution: Expansion of tele-
health services

+ A comprehensive suite of tele-

health services was implemented
during the COVID-19 Circuit Breaker
months across polyclinics and
healthcare provider groups, to
allow patients to receive clinical
care for chronic conditions while
not compromising on the quality

of care provided.

« The current patient consultation

flow was redesigned for tele-
health services. The new process
included registration of the patient,
gueue management, access to

the video-consultation platform,
and provision of home medication
delivery services (Figure 28).



[ Use of Technology in Supporting/Promoting WSH Category Il

VIDEO- MEDICATION
IDENTIFY ONBOARD ACTUALISE CONSULTATION DELIVERY
e & ©
) 2|
T ; ) =
= ]
Identifying Explaining the Actualizing Consultation Medication
eligible patients service, teaching patient visit to process, counseling and
based on use of Zoom facilitate explanation of delivery of
inclusion and platform consultation results. Supported medications
exclusion criteria process by HealthHub
Figure 28: Process of video consultation
+ Technological innovation was used « A wide variety of tele-health
to ensure efficiency of tele- services was incorporated,
health services: including video consultation
i. Automated patient lists were with doctors, tele-‘dlrect observed
generated using data from the therapy, tele-physiotherapy,
business intelligence system te‘Ie-psychoIogy, and tele-dietetics
with validated criteria, replacing (Figure 29).

the need for doctors to
review medical records

for patient eligibility. . S
ii. Aninternet-based platform was A i - ,. '|
; I =

adopted for patients to arrange
their medication delivery
date, which reduced post- “y
teleconsultation phone calls, 'f“%
enabling pharmacy staff to focus
on medication counselling.

Video Consultations (with doctors)

=

Tele-Direct Observed Therapy
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e i

Benefits/Results

+ As of February 2022, more than
250,000 tele-consultation sessions
have been conducted for all tele-
health services.

« Tele-health services saved about
65,000 physical clinic visits in total
during the Circuit Breaker and
Heightened Alert Phase Two. Based
on a patient experience survey,
patients enjoyed greater levels of
satisfaction and empowerment
(Figure 30)*.

Tele-Dietetics

Figure 29: The different types of tele-health services

97.5% rated the service asgoodor | 94.5% \ would use tele-

excellent consultation services again
o gl B,
Y ) had a good understanding of & agreed that
the things they are | telehealth services
99‘5% responsible for managing | 96'7%_ addressed their
their health p . health concerns

Figure 30: Satisfaction and empowerment ratings by patients

« Looking beyond the pandemic, tele-health will continue to complement in-
person care as part of the routine care for patients with chronic conditions.

“A patient experience survey was conducted with 844 participants within one week after they received a tele-consultation.
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PROJECT 11

REDUCTION OF MANUAL PACKING ERRORS AT THE PHARMACY

Background

Packing of medication is one of the main processes in the medication supply
chain. Undetected errors can result in wrong dispensing of medication and
harm to patients.

Problem

« The Outpatient Pharmacy at the » For the manually-packed drugs,
institution keeps around 1,200 drug each drug line item is assigned a
line items. Many of these drugs are drug bin with a bin code and staff
similar in names and appearance. are to pack them by the bin codes.

However, there was still a packing

+ Toavoid packing errors, an error rate of 1.7 per 1,000 items?.

automated packing system was
implemented. However, around
20% of packing still falls out of
automation and needs to be
packed manually.

5The error rate was derived from data collected between 15 September 2015 to 16 March 2016.
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Solutions: Redesigning workflow for manual packing

+ The Clinical Practice Improvement Programme was adopted, with some design
thinking elements for workflow redesign (Figure 31).

Brainstorming ‘

Roof se analysis: fishbone
a nd-effect) diagram

5 EETTTTE

Identify & implement
interventions: PDSA ¢

Figure 31: Clinical Practice Improvement Programme

« Three interventions, each addressing a different issue (Figure 32), were
implemented in phases to allow time to conduct Plan, Do, Study, Act (PDSA)s.

Intervention 1

New drug return procedure introduced:

Issue 1
1 Staff to sort loose return drugs into Ziploc bags
Lack of procedure
to identify loose 2 Staff to indicate bin codes on Ziploc bag containing return drugs

return drugs

3 Atthedrug return bin, drugs are categorised
by shelf locations, which are represented by
bin codes
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Intervention 2

Reformatting of labels:

Issue 2
1 Bin code shifted to the left to accommodate the natural reading order
Inappropriate |
label format 2  Fontsize is enlarged for better visibility Figure 6. New
| am
3 Packing errors were also shared drug Label foemat

with staff to increase awareness

(VA 4| CMAt2LD
i 1

& Figura & New bin Figure 8. Old
labed format bin label format

Intervention 3

Improving the manual packing procedure:

Issue 3
N 1 Remove unnecessary waste steps and standardise the process
Lack of standardised |
packing procedure 2 Revise manual packing working instructions
3 Revamp manual packing training materials including

workflow, map of drug shelves and packing protocol

Figure 32: Interventions implemented for redesigning of the packing workflow

Benefits/Results

« Packing errors were reduced from
1.7 to 0.6 per 1,000 line items,
increasing patients’ safety.

- About S$4,767 per year was also
saved. For example, treatment costs
to treat adverse drug events caused
by packing errors were saved due
to the error reduction.

374 manhours were saved per year
in identifying and sorting returned
drugs into individual shelves.

This also reduced stress in the
work environment.

With reduced patient complaints,
staff satisfaction and morale
improved as well.
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