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Science

The successful trial of a robot that
takes the vital signs of patients at
their bedside in Alexandra Hospi-
tal (AH) has shown it is able to re-
place at least two hospital nursing
staff over the course of a year. 

It is hinting at a possible future
where nurses are supported by ro-
botic nursing assistants in the
wards. 

Florence, the robotic nursing as-
sistant, can identify patients by
scanning their wrist tag or with its
artificial intelligence-based image
recognition software before taking
their vital signs using its camera,
sensors and pulse oximeter. The
data goes directly into the National
Electronic Health Record. 

It can also deliver medication,
snacks or other items to pa-
tients. As it approaches a patient’s
bedside, it can detect which side of
the bed the patient is nearer to, so
it can move to that side.

In calculating manpower sav-
ings, AH, which co-created Flo-
rence with NCS, Singtel’s technol-
ogy services arm, looked at the
time nurses spend on taking vital
signs and delivering medication
and items to patients, said project
manager Desmond Koh.

Florence was created with a
grant of about $1.8 million from the
National Robotics Programme, a
multi-agency effort tasked with
developing the local robotics eco-
system. It was trialled for eight
months until April. AH is planning

to test it at another hospital as part
of the grant requirement. 

As automation and robots con-
tinue to be tested to see if they can
help improve the care of patients
and address the manpower crunch
in the healthcare sector, they will
become a more common sight for
patients. 

The three healthcare clusters,
which have traditionally worked
on their innovations independent-
ly, have been encouraged to collab-
orate and share their projects.

Professor Tina Wong, the execu-
tive director of the National Health
Innovation Centre (NHIC), said it
recently launched a grant to accel-
erate the adoption of health-tech
innovations across the three clus-
ters, and wants to facilitate collab-
oration by helping to iron out is-
sues that can arise from differenc-
es in workflows at the clusters.

NHIC, a programme of the Con-
sortium for Clinical Research and
Innovation Singapore, has been fa-
cilitating the development of med-
ical technologies, including H-
Man, a portable medical robotic
arm being used at Tan Tock Seng
Hospital (TTSH) to help patients
undergo upper-limb rehabilitation
therapy independently.

Local start-up Articares, which
developed it, plans to deploy H-
Man at hospitals in the other
healthcare clusters in 2023, said
Prof Wong.

At the hospitals, automation and
robots can help to improve work-
flows and allow nurses to spend
more time with patients. Ms Do-
reen Heng, AH’s assistant director

of nursing, who was involved with
the development of Florence, said
the robot can free up nurses to do
other value-added nursing tasks,
including going on home visits.

Whether Florence will be de-
ployed in a big way depends on
whether the manpower savings
are worth the cost of the robots,
which has yet to be determined,
said Professor Lawrence Ho, the
director of the National University
Health System’s Centre for Innova-
tion in Healthcare. It would have to
be scaled up in a big way to bring
the cost down, he added.

“I think, eventually, we have to
accept robots,” said Prof Ho. “I em-
brace all the robots because to me,
the issue is whether we are willing
to give up our current workflow,
because for technology to be
adopted, you have to unlearn and
relearn. 

“Unlearning is tough because we
hold on to what we know. It is our
power. So rather than saying that
you’re powerless now, this robot is
going to take away your job, (you
say that) you’re going to be even
more powerful, and the robots are
here to be your assistant.”

Today, patients will not only see
robots that are created in Singa-
pore, such as Florence, being test-
ed at hospitals, but also robots
bought off the shelves, like Temi
the robot, which has been called
an iPad on wheels. 

At Changi General Hospital, in
the early part of the pandemic, Te-
mi helped to link isolated Covid-19
patients in the busy intensive care
unit with their family members via
video calls, after chief nurse Png
Gek Kheng found it lying idle at
the hospital’s robotics centre. 

“Nurses didn’t need to worry

about having to stand there (hold-
ing the phone) and then worry
about whether they have finished
their work,” she said. 

Ms Png said they want to get ro-
bots to orientate visitors, and have
placed tablets at every bed in the
wards for patients to check their
daily schedule, play games and or-
der food. 

Temi is also being used at several
other hospitals, such as at TTSH,
where it delivers medication.

In Hong Kong, where Temi was
developed in 2019, it is used in 23
hospitals and more than 300 nurs-
ing homes, said Mr Lim Wen Chyi,
managing director for RoboSolu-
tions, which distributes Temi in
Singapore, Malaysia and Indone-
sia. 

The Singapore University of So-
cial Sciences (SUSS) is also trialling
Temi for various uses at three nurs-
ing homes and two daycare activ-
ity centres. This includes getting
Temi to do video education, alert
staff to change diapers when it de-
tects ammonia in the air, and being
the first responder when the call
bell is pressed, said Dr Kelvin Tan,
the head of SUSS’ minor in applied
ageing studies.

Robot at
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take patients’
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It can also deliver medication, snacks or
items, freeing up nurses for other tasks
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Florence the robot attending to a patient at Alexandra Hospital. It can identify a patient by scanning his wrist tag or with its artificial intelligence-based image
recognition software, and is able to measure a patient’s respiratory rate and other vital signs, among other things. ST PHOTOS: SYAMIL SAPARI
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Florence the robot with (from far left)
Mr Desmond Koh, AH's project
manager of the Robotic Nursing
Assistant Programme; Ms Doreen
Heng, AH's assistant director of
nursing; and Prof Lawrence Ho,
director of the National University
Health System’s Centre for Innovation
in Healthcare, at Alexandra Hospital
last week.

Better healthcare
through technology

Amid a manpower crunch in the healthcare sector here, healthcare institutions 
in Singapore are increasingly turning to the use of technology to ease the 
workload on their staff. Zhaki Abdullah looks at some of these innovations. 
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• Among the innovations at Tan Tock Seng Hospital’s 
(TTSH) smart wards is an auto bed turner, which 
automatically turns suitable patients every two hours to 
prevent bedsores caused by laying on one side of the body 
for too long. This reduces the need for manual bed turning, 
which is labour-intensive and causes injury to staff. 

Automatic bed turner

Sit and shower

App to aid long Covid-19 recovery

Real-time tracking of
patients and assets

• Also at TTSH is a four-minute sit-and-shower automatic 
bathing device, which employs smart water jet spray and 
self-shampooing capsules to bathe the patient. This 
requires only one nurse to assist the patient, instead of 
two, and saves nurses at least six minutes of their time 
to do more value-added work.

• Sengkang General Hospital has been 
using what it dubbed a “real-time 
location system”, using tags connected 
by wireless network to track assets as 
well as for contact tracing. A similar 
system is also in place at TTSH. 

• For its operating theatres, Sengkang 
General Hospital now uses a digital 
dashboard which updates the surgery 
status of patients via such tags, allowing 
both staff and the families of patients to 
track their progress in real time. 

• In emergency departments, the 
technology can be employed for a 
heatmap showing patient numbers for 
each zone, which helps with the 
planning of manpower deployment as it 
allows the hospital to better understand 
patient arrival patterns.

• In the wards, such location tracking 
can allow nurses to summon robots to 
deliver supplies and medicine to a 
patient’s bedside at the push of a 
button, relieving them of such menial 
but time-consuming tasks. 

• Physiotherapists and doctors from TTSH have also 
helped develop an app which – together with a 
wearable pulse oximeter – offers a guided exercise 
programme for those experiencing lingering symptoms 
such as breathlessness and decreased muscle 
strength following a Covid-19 infection. 
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Wearable vital signs sensor

• Changi General Hospital 
partnered with A*Star spin-off 
Respiree on the use of wearable 
medical sensors, which can 
accurately and remotely monitor 
vital signs, such as a patient’s 
respiratory rate, heart rate and 
oxygen saturation level. In the 
future, it may also be able to 
monitor a person’s temperature.

• The sensors – which can save nurses 
up to 12 hours of manual monitoring 
per day – will be available to patients 
in the hospital’s general wards from the 
�rst quarter of 2023 and are expected 
to be available in all its general wards 
within three to �ve years.
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