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This paper presents a study about the influence of creation and implementation of an innovative
healthcare model that uses information and communication technologies on human development
in Lebanon. The expected model will allow patients and healthcare personnel to use the modern
technology to access healthcare information, in a way that increases the speed to reach the correct
information, and decreases the distances between the patient, doctor, healthcare center, guarantor
and the supervisor of the whole sector — the ministry of public health. By interconnecting the health
care institutes with the patient, this will allow him to search, access and benefit from the healthcare
services available. The ease and efficiency of use will have its direct impact on better quality of life,
and on the long run will affect indirectly the indicators of life length, education especially related to
computer literacy. The author will explain the patient’s position in this model and the tools that he
can use to make effective integration into the system in an easy manner that is compatible with all
ages, literacy levels and regions. A qualitative and quantitative approach allowed gathering
information from the stakeholders, to prove the necessity of a new innovative healthcare model and
its influence on human development.
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X. M. IOnuc
benopycckuil rocyaapcTBEHHBIA TEXHOJIOTHYECKUI YHUBEPCUTET

MOJAEPHU3ALIUA MOJEJIN 3IPABOOXPAHEHUA B INBAHE:
HNEPCIIEKTUBHBIE MTHHOBALIMU U UX BJIUSITHUE
HA YEJIOBEYECKOE PA3BUTHE

B ,HaHHOfI CTaTbC NPCACTABICHO HUCCICAOBAHUEC BIMUAHUA CO3JaHNUA U BHCAPCHUS I/IHHOB&HI/IOHHOﬁ
MOACIn 3ApaBOOXpaHCHU, I/ICHOJ'[LSYIOIIICi;I I/IH(i)OpMaIII/IOHHBIe U KOMMYHUKAIIMOHHBIC TCXHOJIOT'HH,
Ha pa3BUTUC YCJIOBCUCCKOI'o MOTCHIHAa B JluBaHe. OmnuaeMaﬂ MOJCJb IIO3BOJJIMT IMallUCHTaAM H
MCIULUHCKOMY TII€pCOHATY IMPUMEHATL COBPEMCHHBLIC TCEXHOJOTUHU C TEM, 4TOOBI YBCIIUYUTD
CKOPOCTb HNOJY4YCHUS HOCTOBGpHOﬁ I/IH(bOpMaIII/II/I U YMCHBUIUTHL PACCTOAHUEC MCKAY MalIUCHTOM,
Bpa4yoM, MCAUIUHCKHUM LHECHTPOM, NOPYUIHUTECIIEM U cynepBay“BepOM. OnHa 0XBaThIBACT BECh CCKTOpD —
MHUHUCTCPCTBO 3APAaBOOXPAHCHUS. CBs13b YUpCeIKKACHUA 3APAaBOOXPAHCHUA C MAUCHTOM MO3BOJUT
€My OCYHICCTBJIATH MNOUCK, IIOJYYaTb MAOCTYII W HOJb30BATbCA AOCTYINHBIMU MCEIAUIHWHCKUMU
yciyramMu. HpOCTOTa n 3(1)(1)6KTI/IBHOCTB HCIOJIb30BaHUA HANPAMYK MNOBJUAIOT Ha YJIYUYHICHUC
KaycCTBa XKH3HH, a B J.'[OJ'H"OCpO‘IHOﬁ MEPCICKTUBE OMNOCPCAOBAHHO OKaXYT BO3I[€I71CTBPIC Ha
nmoKazaTejini HpOJOIKUTCIIbHOCTHU KU3HU, 06p330BaHI/Ie, 0COOEHHO CBSI3aHHOE C KOMHBIOTCpHOﬁ
T'paMOTHOCTBIO. PaCKpI)ITa IIO3UIHUA IMalucHTa B ITOU MOJCIN U UHCTPYMECHTBI, KOTOPbIC OH MOXKET
HUCIIOJB30BaTh IJIA 3(1)(1)6KTI/IBHOI>1 HUHTETpallud B CUCTCMY IPOCTHIM CHOCO60M, COBMCCTHUMBIM CO
BCEMMU BO3pacTaMu, YPOBHAMU I'PAaMOTHOCTU U pETUOHAMMU. Bnaroaapﬂ MNPHUMEHCHHNIO KAYCCTBCHHOT'O
U KOJUYCCTBCHHOTO HOAXOAOB aBTOpPY YAaJloCh COGpaTL I/IH(l)OpMaIII/IIO OT 3aUHTCPCCOBAHHBIX
CTOpPOH, 10Ka3aTb HCOGXOHI/IMOCTL HOBOM HHHOBaHHOHHOﬁ MOJCJIH 3JpaBOOXPAaHCHUSA U €€ BJIIMAHNC
Ha pa3BUTUC YCIOBCKA.

KaioueBble cioBa: 31paBoOXpaHEHHE, WHHOBALMOHHAS MOJENb, WH(QOPMAIMOHHBIE U KOMMY-
HukanuonHsle TexHonoruu (MKT), undposle yciayru, desoBeueckoe pa3BUTHE.

Jdasi uurupoBanusi: Ommc X. M. MonepHuzamus Monaenu 3apaBooxpaHeHwsi B JluBaHe:
MEPCIIeKTUBHbIC MHHOBAIMM M WX BiMsHHE Ha uenoBedyeckoe paszsutue // Tpymst BI'TY. Cep. 5,
OkoHomuka u ynpasienue. 2022. Ne 2 (262). C. 100-106.
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Introduction. Human development has been a
continuous concern for governments and international
organizations. Initiative for standardizing this matter
have started back at the nineties of the 20" century by
issuing a yearly report from the United Nations
Development Programme (UNDP) that addressed
general issues and country-specific issues. Lebanon,
as one of the countries rated among the high deve-
loped countries according to Human development
index (HDI) is suffering a great economic crisis
placing more than half of the population living in
poverty [1], which is affecting its living standards and
development indexes. Any initiative that could impro-
ve the quality of life, and at the same time decrease
efforts and costs, will definitely have direct
positive impact. An innovative healthcare model
that automates the processes related to healthcare
institutions, and facilitates the citizens’ intera-
ction with the healthcare system as a whole, is
suggested as an important tool for human
development taking the current socio-economic
situation into account.

The socio-economic situation in Lebanon
and its influence on the health sector. Accor-
ding to UNDP, Lebanon’s HDI score was 0.73 in
2018, putting it among countries of high human
development category, positioning at rank 93
among 189 countries and territories surveyed [2],
and ranked slightly better in the next year scoring
0.744 HDI and positioning in the 92" place among
the 189 countries [3]. Life expectancy at birth
scored 78.9 in both years 2018 and 2019 [2, 3]
which indicates the high level of healthcare sector.
The consecutive events that hit Lebanon since the
end of 2019 starting with the revolution then finan-
cial and economic crises, the Covid-19 epidemic
accompanied by lockdowns, the Beirut Harbor
Blast, and the dollar madness, affected all sectors of
the Lebanese economy, especially the healthcare
sector. The health sector has been negatively
affected by a) the greater number of critical cases
caused by Covid-19 and the harbor blast; b) the fe-
wer intensive care beds due to shortage of fuel,
medicine, tools and oxygen; c) the immigration of
professionals (doctors, nurses, and experts) into more
financially-stable countries [4, p. 3-4]; d) the gap
between the payment covered by guarantors of the
public sector and the amount paid by healthcare
facilities in fresh dollars, and still priced in
Lebanese pounds on old exchange rates, and many
related issues. Being one of the economic sectors
directly affected by the new situation, the healthcare
sector is affected on the short term regarding the
increase of the prices of medical services or the
decrease of quality of these services. On the long
term, this poses risks on indexes related to quality
of life, length of life, life expectancy, neonatal
deaths and many more, as many mortalities and

morbidities were reported due to shortage of human,
financial or material resources linked directly to the
crisis. There has to be many initiatives and solutions
that take the new conditions into account, to
facilitate the access into medical services in a faster,
cheaper and more effective manner. ICT has been
introduced into many sectors, including the health
sector. The benefit is achieved after automating
processes and allowing access through computers,
networks, and the internet. In Lebanon, many
healthcare facilities are trying to make their own
solutions, implementing an information system
only for their data, but this isn’t enough. Such
situation necessitates a national solution that
combines all health date in order to collaborate all
efforts into one network that is accessible to all
stakeholders according to suitable privileges and
authorities.

Promising innovations in the health sector.
To modernize the Lebanese health sector, an
innovative model is suggested taking into account
the peculiarities of the Lebanese situations, and
integrates all the health services together
to improve the access to services regarding
treatments, finance, audit, quality, documentation
and others. This model depends on the imple-
mentation of ICT to integrate healthcare data. This
model was proposed in the study named “An
innovation model for the development of the
Lebanese health sector: a roadmap for the creation and
implementation” [5], in which it integrates the
healthcare institutes and processes into an national
information system that allows the patient access into
the processes of the healthcare system from his
computer or smart device, in order to search for
medical services and make inquiries about financial
and procedural status and provide the suitable
feedback. This system will integrate all health
facilities under one application with different inter-
faces, all connected to a main server at the Lebanese
ministry of public health (MoPH). This system will
not replace the current situation totally, as it will
connect the current systems in all facilities taking
the compatibility issues into account, and install
new interfaces into each facility, added to this a
user interface (app) will be accessible with
different privileges and access authorities (citizens,
patients, guarantors, doctors, nurses, technicians,
official authorities and others).

The model idea is the development of one
integrated database for management of the health
sector in Lebanon in a holistic and centralized
approach. This database will hold all the health data of
the Lebanese citizens and those who get hospitalized in
Lebanese healthcare institutes, in both the private and
public sectors. This will include the citizens’ and
patients’ experiences with the supporting and
diagnostic services available (clinics, laboratories,
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radiology, pharmacies and others). This health infor-
mation will be saved in the form of electronic health
records (EHRs) in the dedicated data center at the
ministry of public health. These records will have a
unique citizen/patient identifier so that each one will
have one and only one health file that contains his
history. In addition to EHRs, the database will hold all
relevant statistical data and indicators that will be
submitted by health institutes, for use in planning,
resource allocation, campaigns, and benchmarking
among peers and other services. The database will also
allow determine the eligibility of citizens to receive the
hospitalization services requested, and the approval
decision electronically. Also information about va-
cancies, services, doctors, quotas, budgets, expenses
and revenues will be stored in this database, in addition
to monitoring and control functions that will allow
MoPH and health institute owners’ better management
and supervision.

In order to provide the centralized control,
monitoring and access, there will be one database,
and it will be accessed through internet using
dedicated portals and proper authorization for each
type of stakeholder.

Programming the database using one of the
available and efficient database management systems
available can be done using three approaches. The first
approach assumes using MySQL or PostgreSQL for
low cost, and solution-based functions and security, and
self-dependent add-ons. The second approach goes for
bigger and more equipped database engine that contains
more functionalities and security measures, the
Microsoft® SQL server provides a good platform for
such solution. The licensing is per core that is not very
precious for a national solution, and it could allow the
sector to activate its ICT with proper licensing which
will allow more professional work, maintenance, and
support. The third approach is to use cloud storage
provided by Oracle® with its large capabilities for
storage, backup, support, analytics, security and others.
This will provide more professional transactions, but
larger cost on MoPH and especially on the stakeholders.

This solution will provide integrating health
data into electronic health records (EHRs) which is
the largest step into creating the necessary
background for better management of the sector. It
will also contain the statistical data submitted by
health institutes for national health indicators.
Another benefit is by providing the electronic
fillable forms used for reporting from the health
institutes and professionals to MoPH. Lists of
doctors, clinics, bed vacancies, services, and health
centers will be available with real time data
regarding availability, in addition to expected costs.

So this database will have dedicated sections for
citizens/patients identified by the national identification
serial number depending on the ministry of interior’s
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data (and if this was not available, MoPH could
create its own health identifier). Related to the unique
identifier, each citizen’s EHR will contain the
following sections.

Demographics: Full Name, Mother’s name,
Date of birth, Place of birth, blood group, and all
other information existent on national ID card.

Contact information: phone numbers, address,
e-mail (when applicable).

Health history: previous history of patient
including hospitalization, prescribed treatments,
doctor and clinic prescriptions, immunization, tests,
images, medications, allergies and others.

Electronic medical records: of previous
hospitalization experiences especially the admission
and discharge reports, doctors and nursing progress
notes, test results, nutrition diets, treatments, surgeries
and medications.

Guarantor information: defining the party that
supports the hospitalization of the patient, in which
percentage, and what type of coverage, with
continuous update and validation of such status.

To store these data of citizens, and other reported
material, the database needs to be accessed by each
stakeholder, each according to his privileges and
authorization. This access needs to secure, available,
easy to use, and interoperable. The best technology is
using web pages that are secured using the HTPS
(Hypertext transfer protocol secure) which will
provide the necessary protection, end-to-end
encryption for private health data.

All these data contained will allow different
querying from different types of participants,
starting from normal citizen with no access
credentials, reaching the top management of health
in Lebanon, passing through patients, hospitals,
health-related institutes, and guarantors.

Surveying the influence of a modernized health
sector on human development. In line with the
expected benefits that will develop the life of citizens,
and the encouraging results of previous studies that
proved the influence of modern ICT technologies on
human development, it became important to survey
the Lebanese stakeholders and the possibilities of
human development that this solution could provide
and which processes it can affect. M. AlSulami et al.
in their study named “Examining the relationship
between the internet and life expectancy” proved the
hypothesis right [6], and that there is also an influence
in the relationship between the two variables when a
country’s economic standing is taken into
consideration. While L. Cheng-Wen and K. Min-Sun
studied the effects of the internet environment, and its
variables related to ICT, on life expectancy in Asia [7].
Studying the influence on life expectancy is the closest
to the health sector, but this does not deny the effect of
a modernized health sector on other human
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development factors mainly the education and quality
of life. The Covid-19 pandemic is the newest proof
regarding the need to have a modernized digital health
system. People were obliged to use the digital platforms
while in quarantine, added to having the proper literacy
to handle such issues. Not only that, ICT saved the
education systems at the times of quarantine by using
online learning. This has preserved and improved the
quality of life of citizens. Such relation between ICT
and human development to face Covid-19 and similar
upcoming events were studied in the report of the
Economic and Social Council in the United Nations, as
it also included a paragraph for each side of the world,
indicating that in the West Asian area “despite the
persistent digital divide, Covid-19 had pushed more
government activities online” [8, p. 4].

Stakeholders’ opinions by interviews made by the
researcher with professionals in the health sector,
especially hospital, pharmacy, laboratories, imaging,
clinics managers gave the feedback on how they could
benefit from such solution, which will eventually reflect

positively on their work flow, and the citizens. This is
shown in table 1 below. Another quantitative study
was made among the professionals who are directly
working on field with patients and health processes. The
study gathered their feedback and awareness of the
impact of a modemized healthcare model on human
development, and this is shown in table 2 below.

The impact of innovation on human
development. The impact of using ICT on human
development has the topic of study for many
researchers these days. Human development is
approached using three factors or variables:
“Standard of Living, Knowledge Acquisition, and
Health” [9], or as they are commonly known as
quality of life, education, and life expectancy at
birth respectively. The effects of using ICT on
human development can be deduced from the study
of Bladimir de la Hoz-Rosales et al. in 2019 [10].
The modernization of the healthcare sector can have
an impact on improving the quality of life of citizens
and accelerating human development in the country.

Table 1
Stakeholders’ opinion: Influence of modernized healthcare model on human development

Stakeholder Qualitative feedback
Hospitals and other| The whole file is sent to MoPH at discharge time of the patient, or at the end of each day (if there
long stay institutes were no direct connection between MoPH database and the institute’s database), after files are
completed in the medical records department of each hospital, they are sent daily to MoPH database
The doctor will enter the prescription for tests, imaging, medications, or treatments directly
using a dedicated portal into the MoPH database. This prescription will be saved with a serial
unique prescription number that is held by the patient and handled to the next destination
(health institute or center). Then the doctor can use the number to access the prescription’s
results after it is executed by the destination services
medical | Primary health care, Clinics, pharmacies, laboratories, radiology centers’ data is entered
directly using the portal assigned by MoPH solution. They will use the prescription number
held by the patient or the doctor to access, execute and validate the prescription
Continuous update about their subscribers into the MoPH database, including their status,
health records, and coverage
Full and instant update on vacant beds and available services in healthcare institutes, in
addition to locating patients (GPS) in need of their help

Doctors

Assisting
services

Guarantors

Ambulatory services

Citizens Inquire about services, direct communication (suggestion, complaint), search for vacancies
and services, online applications, contact details (doctors and services)
Patients Access current diagnosis and care plan, direct communication with doctor, history, billing

and cost information, discharge plan, and appointments

Source. Table prepared by researchers based on interviews conducted on healthcare professionals 2022.

Table 2
Human awareness of ICT influence on human development
Question Doctor Nurse |Technician Non-medical Patient Relative
employee

Sample size 50 100 50 50 100 50
Do you believe automating healthcare

processes will influence the wellbeing

and longer life expectancy? 50% 90% 80% 80% 75% 95%
Do you believe that automating healthcare

processes will improve the quality of life?|  70% 90% 90% 84% 91% 76%
Do you aware that such solution can

contribute to human development? 50% 66% 70% 70% 54% 60%

Source. Table prepared by researcher based on his national survey of year 2021.
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Encouraged by a study that is made in the Gulf
Cooperation Council area (GCC) that proved that
there is a significant impact of ICT on the human
development index in that area [11]. Although
Lebanon lies 91% in the out of 130 included in the
network readiness index (NRI 2021) [12], and despite
all economic problems, the highest majority of Leba-
nese are still online. Using ICT in the health sector,
and saving patients’ data into one data center, and
under the direction of one party (the ministry of public
health), and the possibility of disseminating these
information into authorized parties, will create better
access to patient’s history anywhere, the patient will
be more secure knowing that he’ll get the same
treatment regardless of time, place, and different
expertise. The patient is also more stable and secure
money-wise, he won’t have to pay more or less,
receive unjustified bills, pay for unnecessary medica-
tions and treatments. The financial issues of patients
will be supervised by the ministry or delegated
auditing authorities. Added to that is that the use of
internet to communicate with relatives, friends and
social media platforms has proven to improve the
mental health and relive depression. This was studied
by Wang [13, p. 101-104] in his Comprehensive Social
Survey in 2013 that proved a significant relation
between the use of internet and the physical and mental
health of the elderly, and those two variables increase
by 31.9 and 18.8% respectively in the same study.

Various studies also confirm that hospitals have
shown positive results with the enhancement of
technology and the various tools that are facilitated by
the Internet [14]. One Lebanese study in north Leba-
non also gave some attempt to modernize the health
sector in north Lebanon by implementing electronic
health records [15], which is a starting point, but the
solution need to be national not for a specific region.
In more detail, the impact of healthcare modernization
can be considered in the following aspects:

Patient length of life. ICT provides quick and
accurate access to relevant health data, avoiding any
complications that could be caused by slow access or
false information, consequently saving more lives. It
also provides the capabilities of measuring,
monitoring and alerting variations of vital signs if
needed, in addition to providing information about
illnesses, diets, medications, and exercises. Follow-up
online is available between the patient and the doctor.
Also information about medical centers available for
special treatments, addresses, access possibilities,
appointments. This will lead the patient directly into
the source of best treatment, and receive it in timely
manner, with highest expertise in place. Worries about
medical malpractice are lower, and the possibility of a
longer and healthier life is very promising.

Quality of service. Armed with information
technology, management of medical sectors,
starting from the ministry to the hospitals reaching
the patients, can offer services with higher quality.
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Speed of access to health information is vital, where
a patient can be saved or lost within a second won
or lost. Accurate data retrieved in a timely manner
improves the service quality, and gives a correct
view of any status to be solved or analyzed.
Financial services are much better and easier
with ICT. Calculations, validations, audit, reports
generated have higher quality, and are more reliable
than paper financial documents. Management can
offer their services to patients, ministry, and
supplier better using ICT. Examples are numerous
that prefer services of managements using ICT over
managements using paper information systems.
Cost of treatment. Using ICT, a lot of unnecessary
steps and procedures are omitted, a lot of processes
can be done online without cost, better access to
correct treatments and medications minimizes pro-
curement costs, electronic study of alternatives
regarding treatments, procurements, hospitals, doctors
and specialists, suppliers, offers the stakeholder the
best choice to spend his money. Also operational costs
using paper systems, manual delivery and transpor-
tation of documents, unnecessary storage spaces
rented or bought to hold paper archives, also their
paper cost. The use of filmless/paperless methodo-
logies (for example Beirut governmental university
hospital) minimizes the cost, and replaces films and
paper by information technology. But to succeed it
needs to be met by involved parties (the ministry, the
suppliers, the guarantors, the patients). The cost of
medical imaging, and lab tests is drastically minimized
as the scanning, and testing is done electronically, and
then validated and delivered electronically. The cost of
treatment using them is minimized as well. All costs
paid by organizations are reflected eventually on the
patient and increase his hospitalization bill. ICT offers
better processes that will help the patient economically.
Change in the quality and type of jobs. A highly
important socio-economic factor that is not handled
seriously so far is the inevitable change in job types,
and its influence on citizens, especially those
dealing with the health sector. Jobs like accountants,
auditors, middle-managers, medical committees,
supervisors, monitors, drivers, correspondences,
and many others will gradually disappear with the
governance of ICT in the everyday life. Even the
size of work needed for each job will be minimized,
eventually decreasing the number of workers for
each job in each organization. This will open the
path for other types of jobs, more effective and
productive and the computer literacy will be a must.
Less patient effort. With all applications and
approvals done online, a patient won’t have to travel
to the capital, or to the guarantors’ offices, or the
ministries representatives to get the approval and
signature for hospitalization. He doesn’t need to
pay for these approvals, especially regarding
transportation, also time lost trying to get these
approvals and effort of transferring from one office to
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another. This agony can be all removed with ICT
integration into the application and approvals process.
Also, he is aided to find hospitals, doctors, specialists,
quicker and simpler. Added to all is the new concept
of “on demand healthcare” where healthcare
professionals and equipment will find and reach the
patient and offer the medical treatment and services,
all thanks to productive use of ICT in the health sector.

Conclusion. The proposed modernization initiative
by implementing an innovative healthcare model that
integrates the healthcare system using ICT will have its
great social and economic outcomes, which will
improve the human development. As the human
development index relies on three factors, the quality of

life, the life expectancy and the literacy level. The
qualitative and quantitative findings of this study
approached those three factors. By facilitating the
digital access into medical services, the citizen needs to
be more educated especially regarding the use of ICT,
at the same time, this access could save lives and make
people more secure due to speed and connectivity thus
allowing better life expectancy, and of course a better
quality of life is achieved by making services easier,
cheaper, less forged and more professional. The patient
is the core of this system, which makes such healthcare
model addressed to all, not to a specific group, and by
improving this sector of the economy, it will have its
direct effect on the human development as whole.
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