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Abstract

There is an increasing interest in developing the
knowledge economy and entrepreneurship culture in
the United Arab Emirates (UAE), especially within the
healthcare domain to address local needs. Innovation
Think Tank (ITT), part of Siemens Healthineers, has
been addressing this need by actively engaging
healthcare institutions in the region and developing
local innovation infrastructure. The goal of this
program was firstly to capture and validate
healthcare and hospital trends in the UAE and
secondly to develop an implementation roadmap for
addressing the gaps and challenges in the local
healthcare system. The latest ITT program was
organized at Fakeeh University Hospital in January
2022. It included 40 multidisciplinary participants
from 21 institutions and 15 Emirati students and
researchers. The multidisciplinary teams received
training on the ITT healthcare innovation
methodology entailing healthcare system and
challenges analysis, identification of opportunities,
exploration of best practices, healthcare system
comparison, and solution requirement creation. The
teams also performed hospital observations,
captured key healthcare trends and challenges, and
consolidated solution proposals using ITT’s
Healthcare System Framework with a focus on the
Future of Healthcare in UAE. The data were
combined and validated in the following categories:
1) Key current trends that will transform healthcare
delivery in UAE and the degree of their impact on its
healthcare system 2) Key opinion leaders,
institutional challenges and goals of healthcare
institutions and stakeholders in the UAE with their
degrees of importance 3) UAE Healthcare System 4)
Hospital workflow, challenges and potential solutions
under operational efficiency, patient experience, and
workflow optimization for various hospital
departments. An implementation roadmap for
further development was proposed with key
performance indicators (KPIs) and requirements. The

consolidated data provides inputs for future co-
creation and solution development in the UAE.

Keywords: Healthcare Systems, Healthcare System
Framework, Innovation Think Tank, Co-creation,
Future of Healthcare, Fakeeh University Hospital,
Siemens Healthineers

Introduction

Due to limited healthcare expenditures and an
exponential increase in patient populations,
healthcare systems around the world are confronting
critical issues. Governmental healthcare initiatives as
well as hospitals have been trying to find and
integrate innovations for optimum care delivery as
well as improving the quality of life. For successful
implementation of disruptive solutions, they require
firstly a thorough understanding of the various
healthcare systems, secondly, an engagement with
the key stakeholders starting from the planning
phase, and thirdly interdisciplinary co-creation
infrastructure for building and validating proof of
concepts that address the needs. Finally, a long-term
business model is essential to enable solution
deployment and continued development [1].

The United Arab Emirates (UAE) has quickly grown to
be an economic and diversely marketed frontier in
the Middle East with its healthcare infrastructures
growing in parallel to its success. The UAE
government has placed healthcare system
infrastructure as precedence and even more so
under the pandemic conditions. This focus has
allowed the healthcare sector to advance and expand
substantially during the last few years. Healthcare is
particularly vital and pressured by the rising demand
for it from the increased lifestyle disease trends in
the UAE, given that a third of the adult population is
obese and one out of five people are diabetic [2].

Moreover, with the growing population and
metropolitan infrastructure, there is an increased
demand for energy which inversely affects the water
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and air quality in the region. According to World
Health Organization (WHO), the current air pollution
levels are considered unsafe in the UAE which may
further increase the demand for novel, innovative,
and enhanced approaches from the local healthcare
system [3]. Nonetheless, pollution may very well
become less of a healthcare challenge in UAE’s the
near future with the announcement of its Net Zero
Strategic Initiative in line with its 2050 vision to
achieve ‘net-zero’ emissions [4].

The fast and rapid growth of the healthcare sector in
the UAE prompted by the recent vast investments in
regional healthcare has also introduced a new series
of challenges to the system. These challenges may
include large institutions taking over smaller private
healthcare institutions, supplier imbalance, the
unwise use of technology or not using technology to
its full potential, and the absence of healthcare
standardization across the country [5].

Furthermore, the Covid-19 pandemic has provided a
new perspective and outlook on healthcare systems
in the post-pandemic era. With previous healthcare
infrastructures, health surveillance programs, and
contingency plans proving to be lacking during the
pandemic, the UAE has prioritized avoiding threats to
any significant downstream healthcare impacts.
Hence, the UAE has drawn much of its focus on
developing digital healthcare models, planning
interventional strategies, and investigating new
medical investments to avoid future unprecedented
healthcare complications. Trends and challenges,
different stakeholders, and policymakers may face
post-pandemic challenges which remains a grey area
that demands a further investigation for the
development of comprehensive understandings and
solutions.

In UAE, healthcare is regulated by both the federal
and emirate governments. The Ministry of Health
and Prevention is the federal regulating entity in the
UAE's healthcare sector. To attract foreign
investments and raise healthcare industry standards,
governments are now liberalizing conventional
policies. Hospitals, ambulatory services, clinics,
polyclinics, and primary care centers account for over
70% of the 4,000 establishments which have
international accreditation locally. According to the
country’s 2040 vision, healthcare is a focus area for
the UAE government and will continue to be a
desirable place for developing a regional distribution
center for healthcare services [2].

The UAE has tried to expand its current medical
education and training capacity to fulfill its growing
need for qualified healthcare professionals.
Furthermore, it aims to establish the country as a
regional center for medical research and events [2].
ITT at Siemens Healthineers has been proactive in
impacting several healthcare systems and aims to
promote UAE healthcare goals by initiating local
activities in the region.

ITT at Siemens Healthineers has a global
infrastructure consisting of co-creation labs,
stakeholder engagement activities, and a network of
several prestigious universities and hospitals. The ITT
teams developed comprehensive methodology and
frameworks under the vision to understand and
analyze healthcare systems and their challenges,
identification of opportunities, explore best practices,
compare different healthcare systems, and create
solution requirements [6] — we call it the “ITT
Methodology”. It is vital that the forecasted post-
pandemic challenges must be addressed in the
region. Among these, industrial prospects include
increasing partnerships to pave the way for extended
global and regional mergers and acquisitions,
engaging with key opinion leaders, developing local
innovation infrastructure, accentuating healthcare
expenditure as a focal point for the government, and
establishing global inter-governmental
collaborations. Emphasizing these points could
potentially enhance policy and decision-making,
present new models of care and augmented
digitalization, and address the consequent liquidity
challenges introduced by the declining revenue
streams brought by the pandemic [7].

ITT enables host institutions to establish self-
sustaining innovation structures addressing their
needs [6]. Fakeeh University Hospital located in
Dubai, UAE drawn from renown from Fakeeh Care
Group based in Saudi Arabia, is the first university
hospital in Dubai with the mission to drive the
transformation of lives through clinical excellence,
innovation, and health education [8]. Following 3
years of engagement with FUH, in September 2021, a
memorandum of understanding (MoU) was signed
for establishing ITT at FUH [9]. The scope of ITT FUH
is to 1) develop own innovation infrastructure
through establishing ITT programs and lab, 2)
develop the knowledge economy and
entrepreneurship culture for local research, and
development in the UAE, 3) define local innovation
projects relevant to patient experience, workflow
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optimization, operational excellence, etc., 4) co-
development of products. The first ITT FUH
certification program was organized from the 19t-
27 January 2022 in a hybrid format where
participants have joined at FUH and virtually from
several global locations.

Material and methods

A co-creation program was organized by ITT FUH with
a focus on the future of healthcare. Multidisciplinary
participants (students, researchers, clinicians, and
Key Opinion Leaders [KOLs]) were selected to ensure
diversity of qualifications (biomedical, medicine
engineering and business), nationalities, gender,
experience, and locations. These participants came
from institutions worldwide (local institutions such as
Khalifa University, UAE University, Abu Dhabi
University, American University of Sharjah, Rochester
Institute of Technology, Ajman University, Al-Ain
Fertility Center, and FUH and global institutions
including Georgia Institute of Technology, Technical
University of Munich, German Jordanian University,
Singapore Management Institute, and University of

Hull). The participants were trained throughout a 7-
day program including individual group work over a
weekend [Figure 1].

The participants were trained in the ITT
methodology, combining expertise from the
industrial, academic, and end-customer world. This
allowed the participants to adopt an innovative
mindset and approach to the observed healthcare
system, trends, best practices, challenges, and KOL
(Key Opinion Leaders) voices. After team building,
participants were introduced to different concepts
and inspirational speeches from heads of different
departments at FUH including quality, nursing,
patient experience, IT (Information Technology), and
biomedical [Figure 2]. They were also guided through
a hospital tour to identify different best practices and
areas of improvement they would later use to build
on their pain-point identification and solution vectors
during the program. Among the departments they
visited include the radiology department, pharmacy,
in-patient rooms, operating rooms, waiting areas,
hyperbaric therapy rooms, clinics, reception, etc.

Innovation Think Tank Fakeeh University Hospital

Certification Program Roadmap

Experiential learning by working on project workstreams

Technology, clinical and business innovations for hospital/healthcare systems of the future

Final presentation and

ITT methodology
training and team
building

ITT Healthcare System
Framework- capturing and
validation information
(need analysis and co -
ideation)

Trends, Challenges, Key
Opinion Leader voices and
best practices in hospitals /

healthcare systems
(via literature review)

feedback
Panel discussion
Feedback and next steps

Deep dives on operational
efficiency, patient
experience and workflow
optimization
(co -ideation)

Validation Methods and
feedback, elevation pitch

In-person and Virtual Hybrid Format

01 02

Wednesday, January 19" Thursday, January 2¢'
11:30-12:00 09:00-11:00
Welcomelintroduction, program overview, Inspirational Speeches from FUH
Impulse speech Dr.Fatih Mehmet Giil, CEO Speakers
FUH (Ms. Dinna Wanna, Mr. Mohammad

12:00 - 13:30
Innovation Think Tank Methodology and
live tour of ITT HQ

Drakakis, Mr. Venkataramanan
Subramanian)

13:30 - 14:00 11:00- 11:20
Break/Lunch Break
14:00 - 15:00 11:20- 12:30
Teambuilding and task explanation Hospital Tour (Ms. Marlies Klok)
(project introduction, collection of KOL Rest of day

voices, facts and figures), Q&A
Rest of day
Group work (self-organized)

Group work (self-organized)

Figure 1: ITT FUH certification program roadmap

The Innovation Think Tank Healthcare System
Framework (ITT HSF) was used for gathering,
assessing, and confirming trends and proposals. ITT
HSF integrates 1) Need analysis by capturing
stakeholder’s workflow, 2) Co-ideation by trans-

Fakin, Ms. Manal Halwani, Mr. Christos

03-06 07

FridayWednesday, January 21— 26% Thursday, January 21
Day 3 Virtual Call via Microsoft Teams
ITT Healthcare System Framework 11:00- 11:20
Day 4 Welcome and program introduction
Joint feedback and creation of 11:20- 12:20
solutions/decision propositions Outcome ITT CP presentation
Day 5 12:20-12:50
Visualizations/prototyping Break
Final pitch preparation on the 26" 12:50-13:50
Rest of day Outcome ITT CP presentation (cont.)
Group work (self-organized) 13:50 - 14:00
Voting period
14:00 - 14:20
Co-creation panel discussion
14:20 - 14:30

Closinglaward ceremony, vote of thanks

disciplinary ITT teams globally and 3) Co-
implementation with healthcare system stakeholders
by local ITT programs [Figure 3] [1]. Templates were
updated and validated according to the UAE-specific
requirements.
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Figure 2: Keynote speeches from KOLs of FUH

Innovation Think Tan v?

Healthcare System Framework by Innovation
Think Tank for capturing & validating trends

Innovation Think Tank Healthcare Systems Framework

Stakeholder's workflow
capturing templates

Trans-disciplinary teams at
ITT Global locations.

Local ITT Program with healthcare system stakeholders

Figure 3: Innovation Think Tank Healthcare System Framework for
capturing and validating trends

UAE healthcare systems were analyzed for various
key trends (healthcare, technological, clinical, and
business models), major stakeholders (e.g., hospitals,
healthcare professionals, pharmaceutical companies,
medical technology industry), financing bodies
(Ministries of Health, insurance agencies), and
financial and clinical flow parameters (e.g.,
healthcare expenditures, admissions, referrals).
Identified KPls, success factors, business models, and
workflow steps have been analyzed concerning the
accountable pain points and interdisciplinary project
teams and locations (from observations conducted
for various hospital departments e.g., radiology,
laboratory, operating room) [1].

Challenges and trends consolidated by the teams
were analyzed from their respective outcome
presentations as well as from the 35-question poll,
Healthcare System Framework by ITT for capturing

and validating trends [Figure 3], participants, experts,
and KOLs partook in [1]. 41 multidisciplinary
individuals participated in the survey from different
local and global institutions and backgrounds [Figure
4].

The visualizations of the overall program outcomes
were presented to a jury which discussed them in a
panel and rated the solution proposals.

ITT Certification Program at Fakeeh University Hospital
Diversity in action

Figure 4: In the ITT FUH certification program, 157 applications
were received and 40 were selected from 12 different countries.
These participants worked on the future of healthcare challenges
and needs.

Results
Program outcomes

In addition to ITT’s ongoing collaboration with FUH,
the 7 days certification program was completed
successfully on the 27% of January 2022. A final
report was framed according to the information
collected from various ITT HSF templates during the
program. A total of 348 trends, 87 KOL voices, 75
stakeholders, 124 pain points, 27 solutions, and 17
focused solution clusters have been identified and
proposed by the participants throughout the course
of the ITT certification program at FUH.

Survey Findings

The following categories were defined to consolidate
and validate the collected information respective to
the overall healthcare system in the UAE:

Category 1: The key current trends that will transform
healthcare delivery in UAE and the degree of their
impact on its healthcare system

Healthcare Trends

Participants have ranked common healthcare trends
based on their comprehended impacts. Figure 5
illustrates that there is a common consensus that
access to care is the trend with the highest impact
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(83%) and non-healthcare players participating with
the lowest impact (39%). Individualization of
diagnosis and treatment (73%) and decentralization
of healthcare (54%) are also ranked relatively high on
a perceived impact scale.

Some additional healthcare trends identified by the
participants were cross-country collaborative

M High impact

healthcare decision-making for patient management,
health tourism, telemedicine, customer service and
patient satisfaction, security in healthcare,
community health programs, and healthcare
governance.

Moderate impact M Low impact N/A
0,8%
Access to care 83% 2,4%

Non-healthcare players participating
Changing patient role to consumer
Individualization of diagnosis and treatment

Decentralization of healthcare

0%

Figure 5: UAE Healthcare Trends Outcome Analysis

Technology Trends

Aligned with the UAE’s vision to digitalize hospitals
and healthcare, the outcomes for regional
technological trends [Figure 6] have shown that the
largest apparent impacts (>80%) are given to
digitalization, automation, and artificial intelligence
(Al). Less popular trends (<50%) perceived by
regional outcomes were seen in digital twins of
patients, 5G and connectivity, l1oT/loMT, and
blockchain.

Medical equipment, global positioning system (GPS)
technology, augmented and virtual reality,
nanotechnology, stem cells, electronic medical
record (EMR) and hospital information system (HIS)
were other technological trends listed.

Business Model Trends

The need analysis integrates the degree of impact for
different business trends that is required for the
rapidly changing healthcare ecosystem which is
shown in [Figure 7]. From the responses, out of
various business trends, the major impactful trends
were focused on digitalization in reimbursement

20% 40% 60% 80%

100%

processes, and simulations for learning, training, and
guidance requirements (68.3% each), followed by
cross-institutional collaborations, value-based
healthcare, and consolidation of healthcare providers
(hospitals/clinic chains) at 65.9% each.

Participants also suggested other business trends
such as franchising healthcare facilities, partnerships
with other hospitals, investing in emergency health,
accreditations, centralization of medical data, and
establishing long-term patient relationships.

Clinical Trends

To understand the current requirements in the
aspect of clinical areas for optimizing overall disease
pathways from diagnosis to treatment, the survey
analyses key clinical trends [Figure 8]. The results
from the responses are inclined towards prevention
of diseases (85.4%), increase in chronic diseases
(80.5%), role of patient experience (73.2%), and
precision medicine (70.7%).

Other clinical trends identified were primary care,
wound care, physiotherapy, rehabilitation, sports
medicine, neonatal and pediatric care, infectious
diseases, tissue engineering, and decentralized trials.
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M High impact ™ Moderate impact ™ Low impact N/A

Mobile health 58,5 34,1 = 4,9
Blockchain 39,0 36,6 12,2 12,2
Big data and analysis  EEEEE————————
loT/loMT 48,8 34,1 2,4 14,6
Digital twins of patients IEEEEEEEE———eeeeees ey 49
CRR PR 537 Y 30,0 B ) 4 R
Automation in hospitals  IEEEEEE—— e L —
Precision medicine 68,3 22,0 7,3 2,4

Personalized medicine  m———| e P —

Target drug delivery IE——p e ) e I
Minimal Invasive Surgery ImEEE———p e el 2+
Wireless health device  I—————— e E R e P

5G and connectivity 48,8 43,9 2,4 4,9
Robotics s P e 1
N s0s 171 R

Healthcare Apps  EEEEEEEEE——— e e F]
3D printing  I— e P e
Telemonitoring  IEE— P f e B
Automation e PP 24

Digitalization 90,2 9,8

0% 20% 40% 60% 80% 100%

Figure 6: Technology Trends Outcome Analysis

M High impact ®m Moderate impact B Low impact = N/A

Pharmaco-economy 53,7% 31,7% CRSZ8  4,9%

Increased cost sharing 41,5% 43,9% RN 4,9%

Drug cost model 46,3% 36,6% RN 4,9%

Merger and acquisition 2,4%
Consolidation of healthcare providers (Hospital/ clinics chains)
Own innovation labs for trans-disciplinary collaborations 53,7% 41,5% 2,4%

Trans-disciplinary skill development in the universities and... 61,0% 34,1% 4,9%
Healthcare Start-ups focusing UAE healthcare challenges

Cross institutional collaboration (Healthcare institutions) 65,9% 31,7%
Digital referrals from GPs to specialists / hospitals 56,1% 36,6% 7,3%

Simulations for learning, training and guidance 68,3% 29,3%
Digitalization in reimbursement processes 68,3% 26,8%

Value based healthcare 65,9% 24,4%
0% 20% 40% 60% 80% 100%

Figure 7: Business Trends Outcome Analysis
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Category 2: Key opinion leaders, institutional
challenges and goals of hospitals, the healthcare
system in UAE, and their degrees of importance

KOL Voices

B High impact

Geriatic care

Gene therapy

Precision medicine

Service while travelling
Worksite clinics

Para-clinic

Remote diagnosis
Homecare

Prevention

Increase in chronic diseases

Role of patient experience

Figure 8: Clinical Trends Outcome Analysis

M High impact

Healthcare for all
Pandemic management
Local innovation ecosystem
Staff retention

Quiality of care

Clinical outcomes
Regulatory clearances
Operational efficiency
Return on investment
Patient experience
Shortage of skilled workforce
Under-utilization of devices

Institutional occupancy rate

0%

The degree of importance of the challenges and goals
of various key opinion leaders are represented in
Figure 9. The most important challenges and goals of
various KOL voices were identified to be quality of
care and shortage of skilled workforce (90.2% each),
followed by clinical outcomes (85.4%). Regulatory
clearances were the least ranked at 43.9%.

B Moderate impact B Low impact N/A
58,5% 31,7% 4,9% 4,9%
58,5% 29,3% 7,3% 4,9%
70,7% 26,8%
36,6% 56,1%
39,0% 48,8% ERM — 2,4%
39,0% 46,3% 7,3% —7,3%
63,4% 26,8% 9,8%
51,2% 41,5% 4,9% EEpYLH

85,4% PN — 2,4%
0% o 17,19 R
L 73.2% P 24,4% 2,4%

0% 20% 40% 60%

80% 100%

W Moderte impact N/A

o 17,19
% e 17,19

90,2% e
s L 1) 0y |
R R —
o e 17,19
56,19 L 41 59
2,4%

B Low impact

e R e— 39,0% 2,4%
4,9%
20% 40% 60% 80% 100%

Figure 9: Outcome analysis of KOL/ institutional challenges & goals
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Category 3: UAE Healthcare System

Visualization of the UAE healthcare system was
provided to participants [Figure 10] and they were
asked to review it. Based on their observations of the
current state of the art, key differences from their
research on UAE and the provided visualization of the
UAE healthcare system were identified and analyzed.

Key differences were identified in the following
areas:

Role of the private sector in healthcare
system delivery as there is an increase in
private healthcare facilities

Increasing healthcare expenditure in UAE

e The major expense in rehabilitation
e Diversity in different healthcare entities

Category 4: Hospital workflow, challenges and
potential solutions under operational efficiency,
patient experience, workflow optimization for various
departments

The participants from the recent ITT program at FUH
have identified different solution clusters to the
identified pain points relating to areas such as patient
experience, staff burn-out, hygiene, asset tracking,
hospital interior structural and functional design,
navigation, etc.

Healthcare system of the United Arab Emirates

= UAE 9.63M ,i\

ned pe
ot e n| N
ot @™ otal Healthcal S Y
(10‘2 ‘4\9\’ Expenditure
. Q €14.7 Bn (2019) in |i]
2M yjs its P \ o share of
apita Dypg; /g( GDP: ~4 % }M
5 ¢
[ Physician |
700M (TOTAL NO OF VISITS)
Social Private Public
Security 1.8B€£ 9.6 BE

o Contribution 12-17%

Figure 10: Healthcare system framework for the UAE region

Payersl

Operation Efficiency
Challenges

Based on their observations, participants ranked the
challenges affecting the operational efficiency of
hospitals [Figure 11]. Waiting time was seen to have
a major impact (75.6%), followed by workforce
management and skill development (73.2%),
insurance/reimbursement, and interdepartmental
miscommunication (70.7% each). Challenges such as
asset tracking and readmission rate were ranked low.

Premiums

5(+) geoBe [ MOoH
Self Payments ral states
{ P—M
S

Taxes

Best Practices

To improve the operational efficiency of hospitals,
the potential solution/best practice with the highest
impact was electronic health records (EHR) at 90.2%.
The centralized data system was at 82.9%, followed
by smart monitoring applications at 80.5%. The least
impact was observed for drones at 39%. The impact
percentage breakdowns may be seen in Figure 12.
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B High impact B Moderte impact B Low impact N/A

Underutilization/ Overutilization of resources
Bed availability
Readmission rate ¢¢
Biomedical waste management %
Patient’s average length of stay (ALOS)
Interdepartmental miscommunication ¢
Procurement process / procurement cost %
Device care, management, utilization
Changing guidelines from the governments
Asset tracking
Workforce management and skill development
Insurances and reimbursement ¢%
Lack of context-based information

Navigation within the hospital 56,1% 39,0%
Waiting times 75,6% 17,1%
0% 20% 40% 60% 80% 100%

Figure 11: Analysis of the impact of different challenges on operational efficiency

M High impact ™ Moderte impact ® Low impact N/A

Outsourcing services eg. housekeeping, laundry
Electronic health records (EHR) 90,2% 7,3%
Centralized data system (Interconnecting stakeholders)
Digital/online approach in procurement process ¢%
At-home service
Drones 39,0% 17,1% PRI
Blockchain for reimbursement 43,9% 7,3% 4,9%
Automated guidance system
Delivery robots 51,2% 36,6% RN 2,4%
Dashboards  I—EEYy— e 2.4%
Smart monitoring Apps

0% 20% 40% 60% 80% 100%

Figure 12: Analysis of the impact of best practices on the operational efficiency

Patient Experience [Figure 13]. It was observed that unprofessional
staff behavior has a high impact (80.5%) on
Challenges . . .
patient experience. Other major factors
Patient experience is influenced by certain responsible for a negative patient experience
factors and participants were asked to rate these include cost and patient compliance (75.6%

challenges based on the degree of their impact
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each), followed by treatment time/efficiency (82.9%), and solutions in this area can lead to a
(68.3%). positive patient experience. Patient-centered
care (78%) and custom illumination, patient-
friendly environments (70.7%) followed.
Assistance in paper works was the lowest-rated
(39%) in terms of patient experience.

Potential solutions

The degrees of impact of potential solutions for
improving patient experience is illustrated in
[Figure 14]. Hygiene has the highest impact

m High impact = Moderte impact B Low impact N/A
9,8% W 2,4%
Unprofessional staff behavior 80,5% — 4,9%
2,4%
Hygiene practices in hospital 24,4% 29,3% — 43,9%

Cost factor NP P 2.4%
) - 2,4%
Treatment time/ efficiency 68,3% 24,4% 4,9%

Available facilities 61,0% 26,8% 4,9% 4,9%
Patient relationship 63,4% 24,4% 7,3% 4,9%
Lack of driving patient centricity 46,3% 39,0% 12,2% R

|

39,0% RS 2,4%
Difficulty incorporating family members in care 48,8% 43,9% ERVZ%— 2,4%

Accessibility

Time constraints limit patient-provider communication 65,9% 31,7% — 2,4%
Healthcare associated Infections(HAls) 63,4% 31,7% PRE— 2,4%
RV a15% L B 45,8% B 4,95 [RRKI

Language barriers — 2,4%

Patient compliance/ following clinical/ treatment protocol ¢W 4,9%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 13: Key challenges in patient experience

M High impact ™ Moderte impact B Low impact N/A

Assistance in paper works 39,0% 41,5% 14,6% 4,..
Amazon type web service in healthcare 41,5% 39,0% 9,8% 9,8%
Hygiene 82,9% 12,. 2,4% pREA
Understanding the evolving needs of patients in hand with... 61,0% NN R 2,4%

l

Patient-centered care 78,0% 14,6 4,9% PR

39,0% 4,9% PR

Custom illumination, patient friendly environments 70,7% 26,8% 2,4%

36,6% PR 2,4%

0% 20% 40% 60% 80% 100%

%

Patient companion HW and SW (iPAD which accompanies...

%

Information APPs

Figure 14: Potential solutions in patient experience
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Workflow
Challenges

Among the key challenges that affect the workflow in
hospitals, most participants voted for digitalization
(78%), followed by waiting time (75.6%), and
pandemic-related requirements (73.2%). Turnaround
time in various departments, work pressure, and
cross-department communication also had an impact
on the workflow (70.7% each). The impact
percentage breakdowns may be seen in Figure 15.

Best Practices

Participants voted for the best practices and
potential solutions for workflow optimization. As
seen in Figure 16, patient compliance to the
treatment plan (78%) had the highest impact on the
workflow. Other potential solutions for optimizing
the hospital workflow included clinical
communication and collaboration platforms (68.3%),
automating scheduling (56.1%), standard operating
procedures, and a better referral process (53.7%
each).

M High impact ® Moderte impact ™ Low impact N/A

OR cancellation/ rescheduling

Pandemic related requirements : additional...
Work pressure / stress
Cross-department communication
Digitalization
Waiting time

Turnaround time — OPD, ER, pharmacy, lab,...

Complex treatment pathways

63,4% 26,8% 7,3% 2

73,2% 24,4% 2,4%

70,7% 24,4% 2,4%

L 07% L 22,0% R
L 78,0% o 17,1% 2,4 8
L ey 17,1% ST
L 70,7% S 24,4% B 2,4 [
SIS 53,7% L 29,3% B
2,4%

14,6%

4,9%
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Figure 15: Key challenges in workflow
M High impact H Moderte impact B Low impact N/A
4,9%
Standard Operating Procedures (SOPs) / Specific Protocols 53,7% 36,6% 4,9%
Automate scheduling (OR, appointments, staff duty roster) ¢ 36,6% RV 4,9%

Clinical communication and collaboration platforms 68,3% 29,3% 2,4%
Patient compliance to the treatment plan 78,0% 19,5% 2,4%

Referral process

0%

Figure 16: Potential solutions in workflow

Implementation Roadmap

After consolidating different results relative to the
trends, challenges, and proposed solutions in the
different clinical, technological, and administrative
aspects of the healthcare system in the UAE, an
implementation roadmap was established to address

53,7% 41,5% 2,4%

2,4%

20% 40% 60% 80% 100%

the gaps and challenges in the local healthcare
system [Figure 17] and define the phases of
translating the outcomes into tangible solutions. The
implementation road map was divided into four core
phases: design and setup phase, co-creation and co-
development phase, implementation and
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commercialization phase, and cross-organizational
collaboration phase.

The design and setup phase includes characterizing
different local trends, KOL voices, challenges,
workflows, and best practices. The ITT programs held
at different institutions such as Fakeeh University
Hospital, New York University Abu Dhabi, and
External Innovation Think Tank (elTT) Siemens
Healthineers are at the center of the identification of
these variables. Different perceptions, inputs, and
ideas are collected from participants from different
disciplines through the program outcomes and

surveys to develop a structured list of these
healthcare variables.

The next phase, the co-creation and co-development
phase, utilizes the data from the previous phase in
more focused project deep dive definitions. Data is
then further consolidated from other partner
institutions for more comprehensive outlooks.
Collaborations with different institutions are
proposed and established in the UAE for co-
developing solutions to the identified key challenges.
This phase will include requirement engineering and
minimum viable product (MVP) creation.

ITT HSF UAE Implementation Roadmap

Co-creation &
Co-development phase
Define &
setup phase

O Project deep dives
definition
O Identification of trends, Qa

KOLs voices, challenges,
workflows, best practices

Consolidated validation of

data with the partner
institutions

O Data collection (survey) and O Collaboration with key
outcome analysis through healthcare institutions

ITT programs: (hospitals, universities

O ITT New York and start-ups) in the UAE
University Abu Dhabi

0 elTT SHS UAE

O ITT Fakeeh University
Hospital

solutions

O Requirement engineering

and MVP creation

Figure 17: Implementation Roadmap

The third phase is the implementation and
commercialization phase. This phase heavily involves
prototyping, proof of concept, testing, and MVP
validation alongside the collaboration of the different
global ITT locations. Steps in this phase are also taken
to proceed with regulatory clearances and federal
approvals. The success of this stage is also measured
through user feedback and countered improvements.
Furthermore, this stage introduces the development
of sustainable business models to enhance
healthcare systems and initiate start-up and spin-off
opportunities.

Finally, the last phase is the cross-organizational
collaboration phase. In this stage, ITT extends its
proposals to external collaborators from multiple
organizations that could involve institutions and/or
ministries to come together under shared strategic

/_\ 1 Proof of concept and

for co-development of the

Cross-organizational
Collaboration phase

D/_\

ITT collaborations to other
institutions/ministries in
UAE and other strategic
initiatives

O Creating ITT HSF UAE as a
reference for other
industries and locations

Implementation &
commercialization phase

prototyping
MVP validation
Regulatory clearance

Implementation and testing O Creating guidelines and

sharing best practices for
technology use cases

DoOoQDo

User feedback for
continuous improvement

O Sustainable business models
to support the develop of
advance healthcare system

Q Start-up /spin-off

O Collaboration with global ITT
locations

O Identifying/revaluating new
diseases and setting
up/building upon new and
existing roadmaps

initiatives and visions. At this stage, the developed
ITT HSF may be used as a reference guide for other
industries and various locations as well. At this phase,
guidelines, sharing best practices for technology use
cases, and building upon both new and existing
roadmaps are essential parts of seeding and affirming
the framework.

Discussion

When observing the most in-demand trends and
challenges in the UAE, the outcomes can be used to
address and reverberate the vision the country has
for its future healthcare systems. Particularly, the
current challenges posed to the UAE’s healthcare
systems including the inefficient use of technology
and absence of standardized healthcare across the
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country may be met with the highly-rated
technological trends such as big data analysis, Al,
automation, and digitalization.

Moreover, the challenge of smaller healthcare
providers being taken over by the much larger
healthcare provider groups in the country could be
met with identified trending business models such as
the partnering of healthcare providers and cross-
institutional collaborations to give more support to
start-ups and smaller institutions. Additionally, an
increase in the abundance of healthcare institutions
of diverse sizes and focus on different healthcare key
challenges across the country will significantly
augment the UAE’s healthcare economy.

With Dubai being a leading healthcare destination
providing access to advanced infrastructure and
adopting the latest technologies and systems for
health transparency and international standards for
patient care, medical tourism holds a strong position
in the country. With 90% of internationally
accredited hospitals and healthcare professionals
from 110 different nationalities, there is a need for
integrating activities and programs to welcome and
enhance the culturally diverse and inclusive setting.
Outcomes from this certification also included a
section for addressing the enhancement of medical
tourism in the region in line with the country’s vision.
This included innovative approaches to virtual
solutions involving portals and applications as well as
redefined hospital infrastructure to include dedicated
departments for medical diversity, culture, and
tourism.

For decades, healthcare has been advocating the
importance of prevention in the field. With almost
90% of votes, prevention [Figure 8] and quality of
care [Figure 9] have been recognized as core
challenges in the UAE. This reported urgency will not
only help direct solution development but will also
raise the awareness needed to instigate reform and
innovation.

It is important to comprehend how the consolidated
data can be used to help shape the future of
healthcare in the UAE. Figure 17 illustrates the
implementation roadmap for taking these categories
of outcomes to unravel solutions, co-creation, and
commercialization. With persistent updates on data
from multi-disciplinary mindsets, volatile and
unprecedented key challenges can efficiently be met
with impactful trends. Outcomes from local ITT

programs have provided a variety of content to fit
into the HSF to effectively address these challenges.

This study is presented as a pilot that is to be
updated frequently to further increase databases of
trends, challenges, and fluctuating workflows in the
country. The current models have been limited to the
given sample size. The expansion of input and
outcomes is to be strategically collected to
comprehend different perspectives and HSF direction
over time.

Conclusion

With unprecedented pandemic conditions and
increasing morbid lifestyles adopted by a high
percentage of the population, the fast-growing UAE
has shown a heavier concentration on the future of
healthcare in the country. By actively engaging
healthcare institutions as well as developing local
innovation infrastructures, ITT as part of Siemens
Healthineers has been addressing the UAE’s
increasing interest in further developing the
knowledge economy and entrepreneurship culture in
the country. This paper has captured and validated
information on healthcare and hospital trends in the
UAE, Key Opinion Leader(KOL) and institutional
challenges, the UAE healthcare system, and hospital
workflows. It has also proposed a developed
implementation roadmap to take the consolidated
data forward into solution development and co-
creation.

Future research may report and perform further in-
depth analyses on solutions developed that follow
the ITT Healthcare System Framework as well as
updates on local trends and challenges.

Acknowledgements

We would like to thank our colleagues at ITT Siemens
Healthineers for their ongoing support and
development of the framework and data analysis as
well as the team at FUH for successfully organizing
and catering to this event. We would like to express
our gratitude to Mr. Mohammed Tahlak, Sr. Manager
of Radiation Safety and Medical Physics at CCAD for
his insights, feedback, validation of ideas, and
expertise that have greatly assisted the research. We
would also like to thank Dr. Abbas Khosravi, Prof. Dr.
Vito Annese, Mr. Mohamed Magoury, Dr. Bader
Alghtany, and Ms. Racha Abou Chahine from FUH for
their contributions to the panel discussion and data
validation that has also helped align the content of
this paper. We would also like to acknowledge the

www.siemens-healthineers.com/careers/innovation-think-tank



Co-creation addressing the future of healthcare in UAE at Innovation Think Tank Fakeeh University

Hospital 5-2022 — White Paper

guest jury, Dr. Deena Elsori from Abu Dhabi
University, and Dr. Slim Saidi from Rochester Institute
of Technology, as well for sharing their visions and
perceptions of trends pertaining to the future of
healthcare in the UAE. Moreover, we would like to
recognize the participants Abeer Al-Yafei, Ahmad
Saad, Ahsan Naqvi, Alia Al-Azeezi, Amira Hassan,
Areej Bin Amro, Asli Beyza Gul, Ayesha Abdulla,
Ayesha AlShamsi, Dana Alhosani, Eiman AlKaabi,
Farha Hijji, Fathima Ahamed, Fatima Tarmoom,
Harsimran Minhas, Haya Zaghloul, Heba Mhaisen,
Jana Kalaldeh, Marianne Al Haj, Maryam Almagbali,
Maryam Haniyeh, Maryam Nezar, Mirna Jaber, Omar
Amgad, Raza Rubbani, Sarah Abdel Sater, Shaikha
Alsuwaidi, Shounak Nandi, Sneha Yawalkar, and
Sumaia Ali from the certification program at FUH for
input, insights, and perceptions of the different
challenges posed on healthcare systems in the UAE
as well as respective solution proposals. Finally, we
would like to thank Ishamarium Rafeeque, Rajesh
Kanattu, Jingle Fredo Francis, Thamarasseri
Saheedali, Ahmad Hattab, Ajit George, Andrew
Forder, Kannan Chandrasekhar, Mohamed Niyaz,
Hossam Elessawy from Siemens Healthineers for
participating in the survey and providing their
valuable insights on the future of healthcare in UAE.

Authors Statement

Professor Sultan Haider has led and initiated the
context of the paper as well as validated and
established the framework of this paper. Dr. Fatih Gul
has shared vital insights and visions necessary for the
development and promotion of this proposed
healthcare system framework and implementation in
the UAE. Jayati Vasavada, Niharika N, Apoorva
Goenka, Syed Ali Mehdi, and Dahlia Hassan have
worked towards the content, data, survey, and

analysis for this manuscript. All authors have
contributed to the drafting of this paper and have
read and approved the final manuscript and have
consented its publication. There are no declared
competing interests between the authors.

References

1.  Sultan Haider, Jayati Vasavada, Niharika N, Apoorva
Goenka, Dahlia Hassan, Gassan Azem, “Healthcare
System Framework by Innovation Think Tank for
understanding needs and defining solution
requirements”, Innovation Think Tank, February 2022
(https://www.siemens-healthineers.com/en-
in/careers/innovation-think-tank)

2. United Arab Emirates — Country Commercial Guide,
Healthcare and life science, January 2022
(https://www.trade.gov/country-commercial-
guides/united-arab-emirates-healthcare-and-life-
science)

3. Air Quality, United Arab Emirates Ministry of Climate
Change and Environment
(https://www.moccae.gov.ae/en/knowledge-and-
statistics/air-quality.aspx)

4.  UAE announces net zero by 2050 strategic initiative.
Wam, October 2021
(https://www.wam.ae/en/details/1395302978138)

5. Mark Adams, “The top five healthcare challenges facing
the UAE”, The Healthcare Network, March 2017
(https://thn.ae/the-top-five-healthcare-challenges-
facing-the-uae/)

6.  Sultan Haider, “Addressing healthcare needs with
Innovation Think Tank global infrastructure and
methodology”, Innovation Think Tank, December 2021
(https://www.siemens-healthineers.com/en-
in/careers/innovation-think-tank)

7. Nitin Mehrotra, Richard Stolz, “Who cares, wins”, UAE
healthcare perspectives, KPMG, September 2020
(https://assets.kpmg/content/dam/kpmg/ae/pdf-
2020/09/uae-healthcare-perspectives.pdf)

8. Introducing Fakeeh University Hospital. Fakeeh
University Hospital, July 2021
(https://fuh.care/introducing-fakeeh-university-
hospital/ )

9.  FUH Partners with Siemens Healthineers. Fakeeh
University Hospital, September 2021
(https://fuh.care/media-center/fakeeh-university-
hospital-partners-with-siemens-healthineers/)

Siemens Healthineers Headquarters
Siemens Healthcare GmbH
Henkestr. 127

Erlangen 91052, Germany

Published by

Siemens Healthcare GmbH

Technology Excellence

Technology and Innovation Management
Innovation Think Tank Global Headquarters
Henri-Dunant-Str. 50,91058 Erlangen, Germany
Contact:innovationthinktank.team@siemens-
healthineers.com

www.siemens-healthineers.com/careers/innovation-think-tank


https://www.siemens-healthineers.com/en-in/careers/innovation-think-tank
https://www.siemens-healthineers.com/en-in/careers/innovation-think-tank
https://www.trade.gov/country-commercial-guides/united-arab-emirates-healthcare-and-life-science
https://www.trade.gov/country-commercial-guides/united-arab-emirates-healthcare-and-life-science
https://www.trade.gov/country-commercial-guides/united-arab-emirates-healthcare-and-life-science
https://www.moccae.gov.ae/en/knowledge-and-statistics/air-quality.aspx
https://www.moccae.gov.ae/en/knowledge-and-statistics/air-quality.aspx
https://www.wam.ae/en/details/1395302978138
https://thn.ae/the-top-five-healthcare-challenges-facing-the-uae/
https://thn.ae/the-top-five-healthcare-challenges-facing-the-uae/
https://www.siemens-healthineers.com/en-in/careers/innovation-think-tank
https://www.siemens-healthineers.com/en-in/careers/innovation-think-tank
https://assets.kpmg/content/dam/kpmg/ae/pdf-2020/09/uae-healthcare-perspectives.pdf
https://assets.kpmg/content/dam/kpmg/ae/pdf-2020/09/uae-healthcare-perspectives.pdf
https://fuh.care/introducing-fakeeh-university-hospital/
https://fuh.care/introducing-fakeeh-university-hospital/
https://fuh.care/media-center/fakeeh-university-hospital-partners-with-siemens-healthineers/
mailto:innovationthinktank.team@siemens-healthineers.com
mailto:innovationthinktank.team@siemens-healthineers.com

