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Introduction

The situation in health care domain causes people around the world to stay unsatisfied with
it. As data indicates, only 34% of respondents around the world were satisfied with the quality of
health care they were delivered®. This problem also significantly concerns Russia. Although
Russia's public medical organizations provide free care services to all residents through a
compulsory state health insurance program, the public healthcare system faced much criticism
from the population because of the long queues to specialists and diagnostics services, lack of
proper attention during medical examination and uneven quality of care in different clinics.
(Khamidullina, 2013) The results of a survey conducted by authorities as of 2019 indicate that

over 45% of Russian patients were unsatisfied with the quality of care they received?.

During pandemic, the burden onto health system has increased even more. Both doctors
and patients voice concerns about formal attitude to care and existing system of outcome
measurement takes into account interests of patients very little3. The sharp increase in demand for
medical equipment and medicines has revealed long-standing problems of the industry. These are
the prices and lack of stocks of finished products, which raises the problem of low efficiency of
resource planning. The hospitals additionally faced such problems as decrease in funding and

increased data flow. Altogether, it affects quality of care received by patients very negatively”.

In light of this, yet again the approaches of work organizations used in health care are urged
to be reconsidered by policy makers and first of all those who operate clinics right on the spot —
their managers. Traditionally, care delivery is quite a difficult process that includes a lot of
bureaucratic barriers and strict rules of care delivery. The managers of private clinics try to achieve
fiscal excellence, but it is not the case of public health care organizations, whose aim is to satisfy
the needs of people as well as to make their life easier, longer and help them stay economically
active. This requires a review of existing position, concerning the position of patients in health

system in general.

1 Percentage of respondents worldwide who were satisfied with their country's national health system as of 2019,
by country. Statista. URL: https://www.statista.com/statistics/1109036/satisfaction-health-system-worldwide-by-
country/ (accessed:27.04.2022)

2 CoBpemeHHble TEHAEHUMM B CUCTEME 3A4paBoOXpaHeHns Poccuiickoln Geaepaumm. MsgaHne FocyaapcTBeHHOMN
Aymbl. 2019. URL: http://duma.gov.ru/media/files/otTeY7Kh7jQrYiz92JbKmBymxb6971xF.pdf
(accessed:27.04.2022)

3 |bid

4 NekapcTBa KNaayT B cTaumoHap. KommepcaHT. 2022. URL: https://www.kommersant.ru/doc/5283991
(accessed:27.04.2022)
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Previous attempts to reform health care did not have great success. In the report of the
special commission of the Accounts Chamber of the Russian Federation, the healthcare reform in
Russia that started in January 2015 was recognized as a failure: it has not improved the quality of

medical services provided to the population®

According to public statements of the State Duma members, Russian public health care is
free for all its citizens, but it has difficulties with providing positive results. Today's system rather
'treats' diseases than 'cures' them. Managers of clinics are rather interested in drawing new patients
but not ensuring best outcomes for them. This formalistic and processual approach has little value
for patients, which urges health care to get reorganized®. At the same time, it also rises an important
question: "How can health care be reorganized?" There is no answer found yet. But there are some

theories worth regarding them.

In 2006, Michael E.Porter, a Professor of Harvard Business School in collaboration with
Elisabeth Teisberg proposed a new approach of care delivery the essence of which was creation of
'value'. As it was stated that value-based (which means result-based) competition is the only
solution to the lack of efficiency and quality problems that undermine the health care system from
within. (Porter, 2014)

This idea had revolutionary significance in the USA, where competition and getting
competitive advantage is a mean of reaching financial goals. As a result, there is less concern
attached to patients and thus less positive outcomes. At the same time, wellness of citizens cannot
be neglected as it not only influences longevity but also keeps citizens capable to work longer. In
Russia where social approach to care delivery is still preserved and care delivery process is less
fragmented than in the USA, there is vast potential for implementing the idea of 'value'. However,
real implementation would require vast structural reorganization and first of all maximization of
integration between numerous services and clinical divisions. In light of that, an 'enabling IT
system' as Porter and Teisberg call it, becomes of primary importance. Numerous applications that
exist on market in abundance may improve certain performance indicators but they will not
integrate the operational processes. Moreover, such approach rather can damage care delivery
value chain implementation. Furthermore, Porter does not suggest using any of available IT
systems that can be in abundance found on market. He only lists a certain number of qualities that

such system must possess. This creates difficulties for managers in terms of operating IT systems

5> CyeTHaa nanaTta NpoaHaM3MpoBana oNTMMM3aLMIO 34paBooXpaHeHus. Poceuiickan raseta. 2015. URL:
https://rg.ru/2015/04/14/optimizacya-site.html (accessed:27.04.2022)
6 Pepopma 3apaBooxpaHeHna: NnaHauea nam npobnema. FfrocygapcreeHHas ayma. 2016. URL:
http://duma.gov.ru/media/files/q7QeBHNyDQy0IgM|YZFs4iUC9xFH7nF).pdf (accessed:27.04.2022)
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and also identifying what value its services can produce. Taken this into account, there is a
theoretic gap that concerns methods of value creation through such indispensable in modern health
care tool like information systems (Porter, 2014).

It must be mentioned, that Russian government understands the importance of
implementation of information tools in health care. Information systems are mentioned in the
national project "Healthcare™ and it is planned that by 2024, a system of electronic prescriptions
and automated management of preferential drug provision will be launched throughout Russia.
Additionally, information systems will introduce access to the patient's personal account "My
Health" on the portal of public services, as well as making online appointments with a doctor and
applying for documents possible, regardless of the region where the patient is located. Such
tendencies indicate that Russian government is on the way to create a network to integrate health
care on regional level’. For the government such an opportunity represents automatic and
convenient collection of essential information and statistics, which can be used for planning and
determining possible strategic opportunities or weak points.

Nevertheless, it must be mentioned that initially integration begins within individual clinics.
Thus, success of this goal largely depends on whether the integration on clinical level was
successful or not. Additionally, integration on clinical level is not only about getting data for
statistics. Properly integrated information systems are capable to support day-to-day operations in
health care domain, making daily routine of medical personnel easier and eliminating probability

of errors.

Taken this problem into account, the goal of this thesis is to study how information systems

influence Care Delivery Value Chain implementation and find out peculiarities of their use.

Within the framework of the research goal the following research questions are relevant

to be posed:

e What is understood by information systems in health care?

e What are the success factors of implementing information systems into Care Delivery
Value Chain?

¢ How can information systems influence the creation of 'value' within care delivery cycle

components?

In order to answer these questions as well as to achieve the goal, the objectives of the study include:

7 HaumoHanbHble npoekTsl "3apasooxpaHenme” n "femorpadpua”. URL: https://minzdrav.gov.ru/poleznye-
resursy/natsproektzdravoohranenie (accessed:27.04.2022)
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e Review of literature devoted to technical and managerial innovations
e Review of Care Delivery Value Chain principles and comparing it with the situation in

Russia

These objectives get the reader acquainted with core topic this research is devoted to. Next

set of objectives concerns information systems directly.

e Establishment of the objects of information systems in health care

o Classification of information systems from the point of their object

e Surveying and interviewing representatives of management in clinics and developers of
information systems. (3 deep interviews were conducted. The questionnaires were sent to
50 chief officers and managers of divisions of St.Petersburg hospitals. 24 answers were
collected.)

e Theoretical reasoning about how information systems affect value care cycle

The research has qualitative methodology and represents the view on the problem from the
point of management, not from IT specialists. The conclusions are done basing on literature review
and results of surveys and interviews. This master thesis consists of an introduction, two chapters

and a conclusion.



Chapter 1. Technical and Managerial Innovations in Health Care
1.1 Current innovations in health care and their implementation

In The Decree of the President of the Russian Federation of 06.06.2019, No. 254 "The
Strategy for the Development of Healthcare in the Russian Federation for the Period up to 2025"
there is significant importance attached to information management as well as innovations in
health care management. Creation of unified digital “circuit" based on a unified state information
system in Russian public health care sector is declared to be one of the top priorities stated among

many others in this document. Achieving this goal implies following objectives®:

e The development of an unified state-controlled information system in health care, which
would ensure the interconnection of medical care delivery organizations and the
management of health care resources

e The development of state-controlled information systems in health care sector of the
Russian Federation in order to consequently integrate those systems into one unified state-
controlled information system

e Implementation and development of medical information systems in all medical
organizations; creation of centralized digital platforms for the diagnosis of diseases,

including the implementation of artificial intelligence

Those objectives are definitely connected to technical innovations and digitization
processes, which can be observed not only in health care sector but within other public institutions
as well. Russian platform of "Gosuslugi” is a vivid example of a successful digital innovation. It
integrates many different services provided by public offices into one system and any registered
citizen is able, for example, to pay taxes or get an appointment at public office®. Apart from this
Presidential decree coming into effect, the most recent trends indicate massive change to
innovation approach and new digitization framework in health care domain. The researchers
distinguish innovations into two groups. These are supporting innovations and explosive
innovations. Supporting innovations are short-to-medium-term investments the aim of which is to
support and improve the operational processes conducted in clinics on regular basis, while

explosive innovations represent venture investments into promising ideas and the creation of new

8 Ykas3 MpesngeHTa Poccuiickoin Pepepaumm ot 06.06.2019 r. Ne 254, URL:
http://www.kremlin.ru/acts/bank/44326 (accessed:27.05.2022)

° Tocycnyrn — OpuumanbHblin caint AgmuHnctpaummn CaHkT-MNetepbypra. URL: https://gu.spb.ru/
(accessed:27.05.2022)
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services and products that replace those solutions that were used before. (Gusev, 2019). The latter
segment of innovation takes a lot of time to develop and implement not to mention that success of
such products is usually very prominent, revolutionary and cannot be left unnoticed by society.
Thus, support innovations prevail in health care domain. Such information products are
implemented to improve efficiency, care quality and safety through digitization of document
management and some other types of work that the staff have to do manually. Supporting
innovations also can introduce control and enhance organizational capabilities. After having
enabled this, it becomes possible to accumulate and process data and simplify some existing
processes doing them more convenient for patients (e.g. making an appointment with a doctor,
searching for medical records, billing the completed services). In overall, it improves not only
administrative efficiency, but health outcomes as well. (Méenpaa et al., 2009) It can be seen that
information products in health care field are not about bringing drastic changes into the processes
of treatment but rather about improving existing practices and supporting the existing management
structure. This is equally applicable both to public and private clinics. The products below are the

examples of such an approach (Gusev, 2019):

e Hospital Information Systems (electronic medical record)

e Telemedicine system

e Medical organization website, patient's personal account

e Appointment to a doctor via the Internet, aggregators

e Automation of Management Accounting (as an internal service)

e Integration with co-related information systems (EGISZ, MDLP, Socstrah, etc.)

The introduced technological solutions are powerful tools that allowed to establish a
simplified and convenient form of communication between patients and those who are involved
into care delivery. First it was the transition from concentration of medical information system
around the service to the concentration around Electronic Health Record (pyc. smextponnas
MemuIMHCKas kapta), which consequently transformed into information systems that concentrate
around patients as well (since 2015). It can be said that the latest supportive innovations indicate
progress on the way to patient-centricity. Health care system driven by patient-centric approach
allows the patient to be more aware and responsible of their own health and well-being. In such
system it is possible to deliver care based on the preferences, beliefs, and values of the patients.
And modern information tools help generate and manage data that can be useful in drawing
information on how to improve the positive outcomes. (Pankomera and van Greunen, 2020).
Another trend point it is necessary to highlight is standardization and optimization of the treatment

and diagnostic process. It requires continuous support of a patient throughout all service delivery
11



period (not simple control of the outcome when it is too late to fix something) and moving away
from "mega-products” (the products that concentrate too many features in one product) towards
specialization in Electronic Medical Records and integration (external specialized products and

services) (Gusev, 2019).

Federal level

7

Region level

"

Individual clinics

Table 1. The hierarchy of integration

Some of the solutions go beyond their initial scale of one medical organization and can
bring support on government level. For example, to regulate health care effectively, the
government requires stable flow of actual data gathered directly by medical units (clinics, hospitals
and so on). To fulfill this demand, the 'Unified State Information System In the Field of
Healthcare” (rus. Enmunas rocymapcTBeHHass uH(opmanmoHHas cucteMa B cdepe
3apaBooxpanenus) Was designed. Conceptually, it is a large-scale set of information technology
the aim of which is to provide information to support the activities executed by the participants of
health care system. They include, in the first place, ensuring interaction between medical
organizations, electronic health card, automated collection of various statistics (especially that
about medical conditions), human resource database, registration of patients, general information
about clinics, monitoring of procurement activity. Thus, such system consolidates information

flow of all medical organizations into a single information network?®.

Integration can occur on multiple levels: these have vertical hierarchy (it is presented on

table 1) starting from the bottom (single clinic level) with the end on the top (federal level).

10 depepanbHbIi 3aKOH "O BHECEHWUM M3MEHEHMIA B OTAE/bHbIE 3aKOHOJaTebHble aKkTbl Poccuiickoin ®egepaumm
no BONpocam NpMMeHeHna MHPOPMALMOHHBIX TeEXHONOrNI B cdepe oxpaHbl 3a0poBba” oT 29.07.2017 N 242-93.
URL: http://www.consultant.ru/document/cons_doc LAW 221184/ (accessed:27.05.2022)
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Territorial extension happens gradually and begins with each single clinic, uniting them on
regional level. Here the responsibilities are shared among its actors. The health care authorities
develop regional services, while clinics implement information systems. Ultimately this allows to
get an appointment at doctor's office via internet portal (like "Gorzdrav.spb.ru” in St.Petersburg),
create a shared data storage that keeps patient's data necessary to manage their flaws (e.g. queues
for diagnostics that is on high demand) and possibilities to collect statistics.!! The ending of its
development is completion of a single information network the aim of which is to exchange

medical data between medical institutions, health authorities and citizens.

This is why it is important to pay attention to automatization of service integration and data
collection in clinics (and also ensuring that they get collected properly and uploaded in sorted
state). So, to complete integration on regional level it is necessary to equip all clinics with proper
information tools and arrange them in such way so they will aggregate necessary data and integrate

clinics into one big network, eliminating distance and simplifying information exchange.

To make it true, some clinics design their own information systems. At the same time, some
small and medium clinics do not have needs and powers to support their own information system,
which is why they resort to outsourcing very often. Another trend that we see is market
consolidation. Since the beginning of 2000s the number of Hospital Information Systems dealt on
market dropped from 100-120 to 40 in 2019 (Gusev, 2019). The market shrinks and there are both
positive and negative aspects of this point. On one hand, the decrease in competition will lower
the competition between the producers of systems, on the other hand this means that the share of
medical organizations that use one system will increase, which can be beneficial for patients (the

benefits will be discussed in this paper later).

At the same time, it is important to keep in mind that the goal of support innovations is, as
it follows from their name, to support activities of health care organizations. Also, they allowed to
make care delivery more patient-centric. However, the activities and the manners of how they are
performed in many senses reflect existing organization structure. In other words, the success of
implementation of technological innovations depends on how they are used and how they work as
parts of the system. In light of that, while the previous examples were all about technological
innovations, it must be noted, that health care innovations are not limited only by technological

and medical innovations, which are understood as new medicines, medical equipment and new

11 Regional fragment of the unified state healthcare system of St. Petersburg. Netrica. URL:
https://netrika.ru/project/regionalnyy-fragment-edinoy-gosudarstvennoy-informacionnoy-sistemy-v-sfere-
zdravoohraneniya-sankt-peterburga (accessed:27.5.2022)
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diagnostic methods. Implementing technological innovations is never successful without strategy
and having clear vision of implementation purpose. Managerial methods that are used to operate
an enterprise can be innovations as well, as they require implementing them first. In fact, as the
analysis of technological innovations in health care showed, innovations became more patient-
centric but does it really help reform health care? Is technology a solution by itself? Patient-
centricity as concept has eight principles. These include: acting out of the interests of patients, care
delivery coordination, informing and engaging patients, making patients feel comfortable,
psychological support, letting patients communicate with their social environment, continuous
care delivery and finally proper care quality (Shahabov et al, 2020). Although, technologies alone
can help improve and support both care and service quality it works much better when it fits
patient-centric organization of a clinic. In other words, this is not technology that considers patient
interests but the clinic itself, provided that its management uses right methodology. An appropriate
managerial methodology is capable of ensuring a better, less costly and more valuable care
delivery, while the aim of technological innovations is to support and connect organization.
Considering this paper's topic, it would be reasonable to take a look at the factors that concern
health care managerial approaches. In the USA, where Porter is from there business principles
penetrate the whole health care sector. These are vividly described in Regina Herzlinger's article,
which is called "Six Forces That Can Drive Innovation—Or Kill It". Herzlinger, who is called
"Godmother of consumer-driven health care™ presents a theory based on the six forces model, a
concept used to assess an industry and determine drivers' structural emphasis on profitability and

competition. (Herzlinger, 2006) The forces are presented and described below:

e Players

The players are stakeholders that play significant role in implementation success or failure.

e Funding
Funding is related to methods that ensure revenue generation and help accumulate capital. This

process differs much from that in other industries.

e Policy
Policy is about rules and regulations aimed to protect the industry from fraud activities, set quality

standards and protect the consumers.

e Technology
Technology is what advances industry and created technical opportunities to make services more

efficient and less costly.

e Customers
14



Customers represent those who consume health care services. It must be noted, that Herzlinger
attributes engagement and activity to customers. It differs them from the passive term “patient”,

which she finds outdated.

e Accountability
Accountability represents demands from various stakeholders that reflect their interests. It means
that while customers desire to use safe and effective products, the producers and those who deliver
care would like to boost cost-effectiveness and gain competitive advantage against other products.

The strategy proposed by Herzlinger is strongly aimed to drive service consumption and
give competitive advantage to those who implement it. In the USA business practices quite

naturally fit into real situation with insurance companies being private companies.

Some authors criticize such an approach arguing that Herzlinger's proposed ideas are no
longer effective for the USA, namely the reinforcement of competition and adding more business
methods to health care management. (Mintzer, 2017) And of course, such approach is aimed to

bring financial excellence, and it is not necessarily that "customers™ will greatly benefit from that.

Such critic has its reasons. Although it is supposed that clinics compete for providing the
best care quality and drawing more patients, in reality it some clinics may compete for the care
payment. Some researches indicate that current volume-based reimbursement model may provide
excessive care to patients as a way to produce additional income or pursuing to keep up with
lowered reimbursements. This is one of the ethical and financial questions for clinics who want
their services to be paid at a rate that would ensure their functioning, but without providing
excessive care or increasing the volume of patients to unmanageable levels.? Also, another
problem is that in America care delivery process seems to be fragmented. It means that patients
have to attend different practitioners who may be good specialists but they lack coordination and
no one is in charge of patient's condition. As a result, this leads to decrease in care effectiveness
and increased costs. Thus, the problems aroused by business methodology used in health care

urged clinic managers and researchers to find other ways to operate clinics®3.

In light of this, it is necessary to notice that Russian and American health care organization
is different. The biggest difference is the dominant share of public sector in Russian health care

and American private health care financing model, which is based on market principles. The

2 yalue Vs. Volume Based Care. 6 Critical Issues. URL: https://healthinfoservice.com/value-vs-volume-based-care-
6-critical-issues/ (accessed:27.5.2022)

13 p, Valentijn. Fragmentation of care: its causes and what we can do about it. URL:
https://www.essenburgh.com/en/blog/fragmented-care-the-causes-and-what-we-can-do-about-it
(accessed:27.5.2022)
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private model is characterized by the provision of medical assistance mainly on a paid basis at the
expense of the consumer of medical services and the lack of a unified state health insurance system.
The government becomes the main provider of services required to fulfill needs that are not met
by the market (the low-income population, the retired, the unemployed). In that case the state
develops, funds and guarantees public health care programs (Omelyanovskiy et al., 2014). The
Russian legislation financing in health care field differs greatly from that of the USA. The sources
are listed in the Federal Law No. 323-FZ dated November 21, 2011 “On the Fundamentals

protection of the health of citizens in the Russian Federation™ and provided below (Budarin, 2011).

e The Federal budget;

e The budgets of the subjects of the Russian Federation;

e Local budgets;

e Compulsory medical insurance funds;

e Funds obtained directly from patients and organizations;

e Other funding sources not prohibited by Russian legislation.

As it can be seen, Russian legislation combines features of both private and social models.

The state plays the role of a guarantor that satisfies needs of citizens in medical care, permitting
the paid services and admitting the market principles for medical services at the same time. This
allows to assert, that Russia has combined model based on insurance coverage and government
donations. But what is the ratio of both components in that model in case of Russia? Also these
facts make us suppose that Russian care model can be more patient-oriented than the American

one as it is supposed not to concentrate on profit. Is social model patient-oriented?

Historically, in terms of funding, the Russian Federation health care system is based on
Soviet health care system, mandatory insurance system (rus. OMC) and private health care. In
1991, there was established Federal Compulsory Health Insurance Fund and Regional Funding
Centers as auxiliary source of funding. There is also Voluntary Health Insurance (rus. AMC).
Compulsory insurance system covers primary medical care, ambulance care, specialized medical
care (insurance cases), preventive measures and medical examinations of particular categories of
patients. Federal budget funds services that are not covered by insurance, treatment of particular
diseases, treatment in institutions of federal significance, diagnostics and treatment that require
advanced medical equipment, providing medicaments in case of severe diseases and providing

care for disabled and other groups of patients. (Madyanova et al., 2016)

As compared to the US model, Russian citizens can use social guarantees that cover some

of their medical expenses. Compulsory medical insurance covers almost all Russian citizens,
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which is around 98,74%. Those who are engaged in military service, officials and particular
categories of population are exempted from this category of insurance. Its policies are regulated
by Federal and Territorial funds of compulsory medical insurance (pyc. ®enepanbHbiii ©
TEeppPUTOpUaIbHbIE (DOHIBI 00s3aTEILHOIO MEIUIMHCKOrO cTpaxoBanus). The same fund also
decides the category of care, conditions and ways of its delivery, list of diseases. The employers
contribute insurance premiums to the fund according to fixed tariffs. The Executive authorities
play the roles of insurers and employees for the unemployed and contribute into funds for them.
(Obuschenko, 2014)

Compulsory medical insurance, as we can see, majorly depends on incomes of those whom
it covers and the number of economically involved citizens. At the same time insurance system
experiences shortfall caused by "gray" payments and situations when a payer earns more than limit
value (Obuschenko, 2014). Insurance companies also allow patients to freely choose clinic to
become attached to. Theoretically, this may cause patients to neglect clinics that deliver
unsatisfactory care so the importance of quality improvement becomes extremely important at this

point.

Some researchers point out that average insurance coverage in Russia is low and is about
3446 roubles for an unemployed and 6269 roubles for an employed. (Obuschenko, 2014). At the
same time it was possible to observe the development of paid services, that were not covered by
insurance, even though there was no legal document that would have regulated them. It was in
1996 when proper legal ground was adopted, which allowed to set the rules of acquiring paid
services as well as fix their prices. Public organizations can offer paid services, provided that they
have special certificate, license and permission granted by competent authority. Thus, the rules
regulated by Decree Ne27 as of 13.01.1996 make the basis of functioning of paid services in the
Russian Federation. (Madyanova et al., 2016)

Another document, the Federal Law No. 323-FZ of November 21, 2011 claims, that if a
patient decides to refuse from the paid medical services, this cannot be a reason to reduce the
volume, range and quality of medical care granted by insurance. Practically, this means that only
specialized divisions can provide paid medical services in strictly selected hours. Thus, Russian

legislation protects service quality and that share of patients that prefers to use insurance!®.

14 depepanbHbIi 3aKoH 0T 21 HoA6pa 2011 r. Ne 323-d3 "O6 ocHoBax OXpaHbl 340p0BbA rpaxaaH B Poccuiickoin
depepaumn”. URL: https://minzdrav.gov.ru/documents/7025-federalnyy-zakon-323-fz-ot-21-noyabrya-2011-g
(accessed:27.04.2022)
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However, some evidences point out that sometimes clinics do not have enough personnel
and equipment to provide care in proper volume.® This puts patients in such situation that they
have to turn to private clinics to receive the type of care (usually it is diagnostics) they need.

If we trace the latest changes that concern budgetary regulations, we can find peculiar fact
that the newest reforms that concern the federal budget for 2022-24, include a reduction in
spending on healthcare, the economy, and social policy. Despite the ongoing pandemic and new
records in the number of deaths, it was decided to cut funding for the healthcare system from the
federal treasury by 117 billion rubles - from 1.362 trillion in 2021 to 1.245 trillion this year®. This
raises risk of inability to maintain the existing level of care, which is not so good as surveys

indicatel’.

Such news rather cause concerns as this means that public health care will have to
reorganize allocation of finances and there is no doubt it will not be in favor of patients. The need
to cover the expenses will inevitably urge managers to regard such options as raising the share of
paid medical services provided by public medical institutions together with getting more money

from insurance companies.

And some clinics have a good position to start doing that. Some evidences suggest that
sometimes public organizations that provide health care services can compete with private clinics.
Federal Antimonopoly Department did proposition in 2014 that concerned the problems of
competition on medical care market. In fact, the department expressed concerns about the
provision of paid services in hospitals and clinics. They assert, that mixture of paid and free service
put private clinics in an unequal position as public medical organizations have multiple channels
of funding, while private medical organizations have only one source and that puts them down in
terms of competition. As an exception, the department proposed to let provide paid services only
in frame of individual Voluntary insurance. It means that private clinics consider public

organizations as competition threat when advanced properly?*.

15 OH®: 86% poccuaH noxanosannuch Ha HexsaTKy Bpayel. Erop YeTtsepumkos. 2019. Bagemekym. [1eN0BOMN xypHan
0 3apasooxpaHeHun. URL: https://vademec.ru/news/2019/05/21/onf-86-rossiyan-zhaluyutsya-na-nekhvatku-
vrachey/ (accessed:27.04.2022)
16 MpaBuTeNbCTBO NYCTUT "NOA, HOXK" Pacxodbl Ha SKOHOMUKY, MEAULMHY U COLMANbHYIO MOAAEPIKKY POCCUAH.
2021. ®duHaHu.py. URL: https://www.finanz.ru/novosti/aktsii/pravitelstvo-pustit-pod-nozh-raskhody-na-
ekonomiku-medicinu-i-socialnuyu-podderzhku-rossiyan-1030835685 (accessed:27.04.2022)
17 CoBpemeHHble TeHAEHLIMM B CUCTEME 3apaBooxpaHeHns Poccuiickoi deaepaummn. MsgaHne FocyaapcTeeHHoOMN
Aymbl.2019 URL: http://duma.gov.ru/media/files/otTeY7Kh7jQrYiz92JbKmBymxb697 1xF.pdf
(accessed:27.04.2022)
18 OAC npepnaraeT 3anpeTuTb NAaTHblE Medycayrn B rockanHukax. TPOMC KBP. URL:
https://tfomskbr.ru/news/fas-predlagaet-zapretit-platnye-meduslugi-v-gosklinikah (accessed:27.04.2022)
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Moscow, the capital of the Russian Federation, has advanced in terms of creating good
environment for further development of paid services and is a good example of compensating own
budgetary lacks at the expense of other public organizations. For example, public institutions like
schools, kindergardens, specialized clinics and so on could get diagnostics services for free until
2014. However, since abolition of Municipal Order Ne1228, dated by 28.12.1999 in 2014, public
institutions have to pay for these kinds of services®®.

However, some experts believe that big funding is not the key success factor in health care.
The low efficiency of healthcare spending in Russia is the result of a number of reasons, among
which it is worth highlighting (Nazarov and Avksentiev, 2017):

e Anunbalanced free government guarantee program of medical care
Yes, there are programs of social guarantees in Russia, the goal of which is to deliver care to
everyone. However, despite the humanistic nature of such respect, the application of necessary
guarantees in the field of protecting the health of citizens are not feasible. The main reason is the
inability to comply with the needs of all population in terms of health services because of the
limited funding.

e Structural disproportion in the sources of financing of health care expenditures
A significant shortcoming of the current social guarantees system is its prohibition on the
collection of additional payment for the provision of services provided for by the SGBP. In theory
such a procedure is intended to create a complete protection of the population from the financial
risks associated with the need to pay for medical care in case of illness, but in practice this is not
the case. There is evidence that the population must co-finance receiving some types of public
health care, and the participation of the population in payment is too high.

e Lack of formalization of the program of outpatient medication support
Another drawback of the current social guarantees program is its imbalance in terms of the ratio
of guarantees in the field of medical care and guarantees in the field of drug supply. Guarantees
for the provision of medical care are somewhat comprehensive, while drug provision for
outpatients is generally carried out at the expense of citizens' personal funds. As a result, the
population is forced to pay the full cost of medicines on their own, which leads to their insufficient
consumption and, as a result, to a decrease in the effectiveness of the medical care provided.

¢ Insufficient motivation of professional participants in the healthcare system.

The main actors in the health care system traditionally include patients and professional

actors: public authorities responsible for organization of medical care within the framework of

1% O npusHaHMKM yTpaTUBLUMM CUAy NocTaHoBAeHWA MpasuTenbcTea Mocksbl oT 28 gekabpa 1999 roga N 1228.
URL: https://docs.cntd.ru/document/537949484 (accessed:27.04.2022)
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public health care, medical insurance organizations, medical organizations and the medical
community. At the same time, none of the professional participants in Russia is currently interested
in the effectiveness of the healthcare system. In particular, the income of doctors in Russia
practically does not depend on their competencies. The development of related specialties could
potentially improve the efficiency providing medical care, but doctors do not have sufficient
financial motivation to improve their skills. The amount of funding for medical organizations also
does not depend on the results and quality of their activities, since in most constituent entities of
the Russian Federation, when planning territorial programs, there is a strict distribution of the
volumes of medical care, and the redistribution of volumes during the year is possible only in
exceptional cases.

Another reason for high private spending is the fact that the government guarantee
programs do not involve co-financing of health care by the population, even if such co-financing
is voluntary. The population is unable to pay more to increase quality of service and is forced to
choose between full payment for such a service in private health care or refusing an upgraded
service and getting what is actually available in public health. As a result, the cost of quality
medical aid is too high. (Bokarev et al., 2017)

For patients, it is generally unimportant who exactly transfers money to a medical
institution, patients are concerned about the possibilities of obtaining medical care, which
worsened. People have to pay for what they used to received free of charge, and from their point
of view it is better to spend public funds on medical care than for the maintenance of insurance
funds and companies. (Shishkin, 2000)

From the previous analysis we can see that public authorities responsible for organization
of medical care within the framework of public health care, medical insurance organizations,
clinics and the medical community are not interested in improving efficiency of the health care

system.

In particular, the income of doctors in Russia practically does not depend on their
competencies. Learning related specialties could potentially improve the efficiency of care

delivery, but doctors do not have sufficient financial motivation for professional development.

The amount of funding for medical organizations also does not depend on the results and
the quality of their activities, since in most subjects of Russia, with planning of territorial programs
there is a strict distribution of volumes of medical care, and the redistribution of volumes during
the year is possible only in exceptional cases. It urges health managers to look after new ways of

management and funding.
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In America market mechanisms in healthcare financing lead to an uncontrolled increase in
the cost of medical care, a decrease in its availability for the general population (13.4 % of the
uninsured in 2014) and disintegration of the process of providing medical care to patients.? Russia,
to the contrary, has adopted a lot of policies that protect socially vulnerable parts of society and

ensure more or less equal service delivery.

As one can see, there are some conclusions that can be made for this sub-chapter. First of
all, the current approach to healthcare management does not encourage service providers to be
patient-centric. Meanwhile, it is precisely such a strategic goal that both public and private clinics
should strive for. First of all, for the very reason that the perception and evaluation of the quality
of their work directly depends on the competence of clinics to consider interests of their patients.
For public clinics, this means ensuring the availability of medical care and improving the
efficiency of medical services, bringing their volume and quality in line with the needs of patients,
advanced medical science and the epidemiological situation and improving financial performance
in light of budgetary reductions. Meanwhile, private clinics are characterized by slightly different
goals of work. As we know, private clinics exist in the form of a business, and profit maximization
is typical for any business (however, as mentioned earlier, there are regulatory requirements, such
as, for example, consumer protection, according to which medical organizations are required to
maintain a certain minimum level of quality of services. In the context of falling incomes of the
population and increasing competition in the market, it becomes important for private clinics to
gain a competitive advantage, and in terms of quality, value creation can be such an advantage. In
this regard patient-centricity becomes a good way to improve the quality of care because
patients/customers will prefer those clinics that can satisfy them better. In this sense, the concept
of Care Delivery Value Chain represents a convenient two-way leverage on both the quality and

costs of the medical organization, which will be discussed in the next section.

1.2 Value-based Health Care Delivery

In 1985 Michael Porter, professor of Harvard University issued the book called
‘Competitive Advantage', where he first suggested the value chain concept and explained why it is

necessary to reach competitive advantage.

According to Porter, value chain is a collection of discrete activities that a company

performs in designing, producing, marketing, delivering and supporting its product and thus create

2 nc., Gallup (July 10, 2014). "In U.S., Uninsured Rate Sinks to 13.4% in Second Quarter" URL:
http://www.gallup.com/poll/172403/uninsured-rate-sinks-second-quarter.aspx (accessed:27.04.2022)
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value for its consumers. All these activities can be represented using a value chain. To be more
precise, value chain disaggregates a firm into its strategically relevant activities in order to
understand the behavior of costs and the existing and potential sources of differentiation, which,

according to Porter, is directly linked to competitive advantage. (Porter, 1985)

In Porter's original concept, value is the amount buyers are willing to pay for what an
enterprise provides them and it is measured by total revenue. Strategically speaking, creating value

that exceeds product costs is the main goal of a firm.

Each stage of the value chain adds more value. However, the idea of competitive advantage
gained through value chain is to gain it through value provided to customers, but not costs, as some

firms raise their cost in order to command a premium price through differentiation. (Porter, 1985)

The value chain displays total value and one of its elements is value activities. Value
activities are the physically and technologically distinct activities a firm performs and every value

activity requires resources to work on.

These include purchased inputs, human resources, and technology. Each value activity
also uses and generates information, such as buyer data (order entry), performance parameters
(testing), and product failure statistics. Value activities may also create financial assets such as

inventory and accounts receivable or liabilities, such as accounts payable. (Porter, 1985)

According to Porter, value activities can be divided into two groups, primary activities and
support activities. Porter’s value chain involves five Primary activities: inbound logistics,
operations, outbound logistics, marketing and sales, and service. On the table 2 we can see them
in vertical columns. The Support activities are depicted in those that are horizontal. These are

procurement, human resources, technology development, and firm infrastructure (Porter, 1985).
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Table 2.Value Chain Activities (Porter 1985)

The original Value Chain concept applies to following situations:

- for current operating costs, for example, to deliver goods by own transport or use the services of
specialized structures;

- to make financial decisions of the current nature, for example, in relation to the management of

accounts receivable;

- to make and carry out investment decisions, for example, when assessing options for possible

capital investment, etc. (Porter, 1985)

Apart from creating value, another useful and important feature of Value Chain is that it
helps decrease costs. Guided by the information received, in the future it is possible to plan the
sequence of a particular type of activity most effectively, choose a method to minimize costs, and
determine ways to increase the competitiveness of the company in terms of costs. It is worth
mentioning though, that only one variable (either value or costs) can be optimized at one moment.
(Kaplinsky and Morris, 2000)

The disadvantage of applying the concept in this way is that it is always quite difficult to
obtain information about the costs of other companies, since it is confidential. In addition,
comparison of information on costs is not always possible due to the fact that competing companies

try to use different accounting methods for determining costs.

To draw brief conclusion, the Value Chain Concept is a comprehensive and holistic
approach to acquiring competitive advantage and taking control over formation and management

of the costs, which proposes to collectively take into account the cost-generating mechanisms of
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the company's activities, from the initial sources of raw materials to finished products or services

received by end users.

The company's value chain is a necessary element of strategic cost analysis designed to
compare the costs of major competitors and determine the company's competitive cost position
relative to competitors.

The original "Value Chain' has proven to be effective and efficient in fulfilling the needs of
business. However, yet again, it is necessary to keep in mind that public health care is not about
gaining money, but about satisfying the needs of patients and helping them remain economically
active in the first place. This fact resulted in rethinking the concept of original 'Value Chain' putting

the needs of patients in its center.

It was in 2006 that Michael Porter and Elisabeth Teisberg published the book 'Redefining
Health Care: Creating Value-Based Competition on Results', which became a theoretical ground
that helped put the system of Value-Based Healthcare into practice. Value-Based Healthcare has
since become a popular topic in the healthcare sector, as the academic circles accepted it as a brand
new approach capable to change the situation in health care in the most positive way. Consequently,

this practice was also implemented in some medical organizations. (Teisberg, 2020)

The main idea proposed by this concept is that the core issue in health care is the "value of
health care delivered"” to the patients. Elizabeth Teisberg, one of the co-creators of the concept
describes it as following: "Value in health care is the measured improvement in a patient’s health
outcomes for the cost of achieving that improvement. The goal of value-based care transformation
is to enable the health care system to create more value for patients. As value is created only when
a person’s health outcomes improve, descriptions of value-based health care that focus on cost
reduction are incomplete. Although reducing costs is important it is not sufficient: If the real goal
of value-based health care were cost reduction, pain Killers and compassion would be sufficient.",
writes Teisberg, emphasizing the most important in her opinion part of Care Delivery Value Chain.
(Teisberg, 2020)

Consequently, this means that health care sector will need to work constantly on what value
it delivers and how to improve it. Improving value becomes a mutual process that unites all
stakeholders as they are interested in reforming health care in such way that it would allow
following possibilities: to cut costs of services, concentrate on the needs of patients in more

effective way, restrict services or reduce provider compensation (Porter, 2013).
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Although the idea of 'value' seems abstract, Porter and Teisberg's studies also provide a
way to measure it. The formula below, which explains what exactly value is has two variables.
These are 'health outcomes that matter to patients' and 'costs of delivering the outcomes'. Value is
measured for the care of a patient’s medical condition over the full cycle of care. The outcomes
are the full set of health results for a patient’s condition over the care cycle and costs are the total

costs of care for a patient’s condition over the care cycle (Porter, 2013).
Value = health outcomes that matter to patients / costs of delivering the outcomes

Those health outcomes that matter to patients include health status, clinical measures patient-
reported outcomes (e.g. perceived diabetes control), patient experience (e.g. feeling engaged in decision
making), and quality of life. Some researchers define the ‘outcomes' as 'quality of care'. And value is
increased when there is more care quality for less cost. (Leung and van Merode, 2019) From the point of
this research paper, which in many ways concerns quality management, this is essential to understand what
value is and how its components can be managed. To do that, in this chapter there will be studied the

principles of Care Delivery Value Chain organization and its activities.

Implementation of Care Delivery Value Chain is a difficult task. It has following challenges
(Garber et al., 2012):

e Abundance of methodologies caused by implementation of many care delivery ways

e Reaching network effects of health information technologies

e Quality and price competition among providers often ineffective

e Little competition on convenience or price transparency

o Fee-for-service payments fail to reward cost-effective activities and offer more revenue for
bad outcomes

e High-margin activities tend to encourage competition that may not be value enhancing

e Awareness and compliance with Medicare and Medicaid rules require substantial resources

e Scope of practice laws can impede cost-effective staffing

e Use of innovative methods can increase medical malpractice exposure

e Short-sighted decision-making can preclude cost-effective investment

e Outcome evaluation
They address the typical problems of US health care that were discussed in previous chapter

like ineffectiveness of business approaches widely implemented in health care and excessive
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competition, as well as fragmented health care delivery, which affected care health outcomes and
thus quality negatively.

The last point, which is called 'outcome evaluation' is of extreme importance as without it
Care Delivery Value Chain loses its sense. When we measure treatment outcomes (by which we
may understand both immediate and long-term result), we can clearly say what value we brought

to a patient. So, the question is what can be counted, as outcome criteria?

First of all, outcomes should be measured by medical condition or primary care patient
segment not by procedure or intervention. Secondly, outcomes should reflect the full cycle of care
for the condition. Outcomes must always be multi-dimensional and should include the health
results most relevant to patients. Finally, measurement must include initial conditions/risk factors
to allow for risk adjustment. After that it is possible to standardize outcome measures to enable

comparison and learning (Porter, 2014).

In light of that it would be necessary to see how health care service quality is measured in
Russia. In Russia, the quality of medical care is considered to be a set of characteristics that reflect
the accuracy of medical care, the correct choice of the method of prevention, diagnosis and
treatment and the level of achievement of the expected result. (Murashko, 2015)

Order No. 381n of the Ministry of Health of the Russian Federation was dedicated to its
control and was hoped to become a "new quality management system". It was to organize and
provide quality medical care, which was aimed at achieving noticeable results in terms of
improving the health of patients and reducing the level of risk from medical exposures. The Order
No. 381n was abolished in 2021. As of now, the main regulatory document of quality management
is the Federal Law of the Russian Federation of November 21, 2011 No. 323-FZ “On the
Fundamentals of Protecting the Health of Citizens in the Russian Federation”. In accordance with
its paragraph 2 of Art. 64, the criteria for assessing the quality of medical care are based on the
groups of diseases or conditions based on the relevant procedures for the provision of medical care,

standards of medical care and clinical recommendations (treatment protocols).?

From the point of Care Delivery Value Chain it is necessary to organize conditions into
groups and this is why it is proposed to pay attention to this aspect. The features of care quality

criteria based on certain groups of diseases are generalized in the following way??:

21 pedopma 3 paBOOXpPaHEHMA: NaHaLea uam npobnema. MfocygapcrseHHas gyma. 2016. URL:
http://duma.gov.ru/media/files/q7QeBHNyDQy0IgM]jYZFs4iUCOxFH7nFJ.pdf

22 KpuTepum OLLEHKM KauecTBa MeAMLUMHCKO nomolm OreY «LUIIKKMM» Munsapasa Poccun URL:
https://rosmedex.ru/kk/ (accessed:27.04.2022)
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* The criteria represent the mandatory volume of medical care and the mandatory results that
must be achieved as a result of the provision of medical care for a given group of diseases or

conditions

* The criteria are developed in accordance with the International Classification of Diseases of the
10th revision (ICD-10). For each group, specific codes are indicated in accordance with ICD-10,

which cannot be duplicated

* The criteria are unified for all medical organizations, regardless of their level
* The criteria do not take into account the form of medical care

* The criteria do not regulate how long care is delivered to the patient

* The criteria are formulated in such a way that they can be assessed when analyzing a specific
medical history. After evaluation a supervisor must be able to give unequivocal answer about the
effectiveness / efficiency or lack of effect / result of the treatment)

As we can see, the criteria are aimed at solving the tasks, one of which is to ensure and
assess the compliance of medical care delivered by medical workers with the criteria for assessing
the quality of medical care, as well as considering the reasons for the discrepancy between the
quality of medical care delivered and these criteria. From the point of the Care Delivery Value
Chain, this approach to quality assessment satisfies the requirement of measurement to be based
on groups of diseases. However, at the same time, this approach is overly formal, and it must be
remembered that the assessment should mean the most significant results relevant to the patient.
Some experts point out that it is not “quality assessment criteria” that must be observed when
delivering medical care, the basis on which they are formed. The criteria themselves represent only
a system of guidelines for conducting an examination of a case of medical care and obtaining
reasonable and formalized results. (Guseva and Berdutin, 2016)

Another claim which concerns the reason of the "lack of result™ is that it is impossible to
merge compliance with established regulatory requirements and the need to act according to the
interests of a particular patient in their unique clinical situation. Thus, it is not lack of compliance
with the specified criteria of quality that should be considered, but the causes of defects in the
delivery of medical care, which include both violations of the requirements established in the
healthcare system, and inability to deliver the care in such way to achieve the ideal outcomes for
a particular patient. (Guseva and Berdutin, 2016)

Thus, we can draw the following conclusion about the quality assessment system in Russia:
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* Reliance on criteria for assessing the quality of care in the form of compliance
requirements and compliance monitoring and analysis of the reasons for non-compliance is fragile.
Moreover, as follows from most indicators of treatment outcomes, they can evaluate the process
of care, not the results for each patient individually. This is primarily due to the inability to comply

with regulatory requirements and an individual approach to the patient.

As for the private clinics, there is no unified approach to assessing non-financial indicators
(that can be interpreted as ‘patient outcomes'.) As the analysis shows, private clinics use medical
indicators, social indicators, environmental indicators and other indicators. Medical indicators,
which are the most important element, indicate only the volume of medical care (which in turn is
formed only on the basis of the facts of visiting the clinic), ignoring, for example, the patient's
condition after treatment. There are also criteria that allow the patients to express their attitude to
the treatment provided, among them there is an assessment of the quality of treatment, an
assessment of the service, the number of complaints, as well as the number of new patients for a
conditional period who have chosen a medical organization. Meanwhile, this approach, although
being client-oriented, does not provide an exhaustive understanding of what exactly a clinic needs
to work on, since such criteria are collective and give a very generalized assessment. (Zenkina and
Hojaev, 2019)

For example, when receiving a low rating for the quality of treatment, it is not very clear
what exactly led to such a result, because this could have happened both as a result of the objective
unprofessionalism of doctors, and as a result of a discrepancy between the results of treatment and
the expectations of patients, who, by the way, may not always formulate them adequately. As for
the number of attracted new clients, this criterion can also turn out to be rather misleading, as the
increased attention of clients may rather indicate the success of the marketing campaign (especially
in combination with the good location of the clinic, since according to the all-Russian survey, for
49% of Russians, close location of the clinic may be a more significant factor influencing their
choice than the quality of the services provided and not a signal that a clinic has increased the

generated 'value'.3

Apart from correction in the approach of outcome evaluation and making it more patient-

centric, that they are nowadays in Russia, implementation of Care Delivery Value chain requires

23 CoBpeMeHHbIe TeHAEHLUMM B cMcTeMe 3paBooxpaHeHus Poccuiickoin ®eaepauun. UspaHune FocyaapcraeHHONM
Aymbl.2019 URL: http://duma.gov.ru/media/files/otTeY7Kh7jQrYiz92JbKmBymxb697 1xF.pdf
(accessed:27.04.2022)
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massive reorganization within a medical structure to make transit from old way of management to

the new form of organization.

While Porter and Teisberg's care delivery value chain proclaims a new vision of care
delivery, different to that, which we have now, where the needs and wants of doctors, hospitals
and associated health care units have prevailing significance, in Russia we see little support in this
field. For example, as it was described previously, Russian health care legislation does not take
health care outcomes into account, when funding medical organizations. Compulsory Medical
Insurance, for example calculates amounts of insurance using per capita calculations as standards,
without considering the value a patient obtained.?* It presents another threat which means that
public clinics may try to drain more money from insurance through keeping patients longer than
necessary and thus keeping other patients away from using medical services. Thus, there may be

less access to health care services.

Porter and Teisberg, considering American reality, where patients can truly be called
customers, criticize such approach and the very model of rewarding medical organizations just for
service and time taken from doctors. They believe, that this results in neglecting patient and
insufficient attention and interest to finding the best possible problem solution in terms of costs

and patient satisfaction.

To enable transit from the old state of organization, Porter suggests following steps of creating a
Value-Based Health Care Delivery System (Porter, 2014):

e Organizing Care into Integrated Practice Units (IPUs) around Patient Medical Conditions
(For primary and preventive care, organizing to serve distinct patient segments)
e Measuring Outcomes and Costs for Every Patient
e Moving to Bundled Payments for Care Cycles
e Integrating Care Delivery Systems
e Expanding Geographic Reach
e Building an Enabling Information Technology Platform
The first point suggests introducing Integrated Practice units, which by itself is based on
‘Integrated Care' concept. Integrated Care (also can be found such terms as ‘Coordinated Care' and
‘Seamless Care'") is proclaimed by some researchers to be an innovative approach to medical care

that should replace existing 'fragmented' and 'episodic’ care organization practices.

24 The procedure for paying for medical care under compulsory health insurance.URL:
http://www.consultant.ru/document/cons doc LAW 324740/4beldbd7a93293bd302a6e9b001748fa8eba4ffa/?
(accessed:27.04.2022)
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'Integrated Care' is a multisided concept the essence of which depends on how its
stakeholders understand it. That is the reason, why academic society has not derived a single
definition to 'Integrated Care'. As of now there are three major definitions used by national
governments, regional WHO structure in Europe and specifically by the UK government. The
author of this work proposes to use definition proposed by WHO office as he finds it more

corresponding to value creation, which is a major topic of this paper®

“Integrated health services delivery is defined as an approach to strengthen people-centered
health systems through the promotion of the comprehensive delivery of quality services across the
life-course, designed according to the multidimensional needs of the population and the individual
and delivered by a coordinated multidisciplinary team of providers working across settings and
levels of care. It should be effectively managed to ensure optimal outcomes and the appropriate
use of resources based on the best available evidence, with feedback loops to continuously improve
performance and to tackle upstream causes of ill health and to promote well-being through

intersectoral and multisectoral actions”?®.

So, to put it briefly, IPU is a team of specialists that concentrates its efforts around a certain
group of diseases. Conceptually, this term fully reflects ideas proposed by Porter and Teisberg.
We can see that 'Integrated Care' is about grasping and uniting all fragments of similar disease
treatment into one facility. Additionally, care delivery also implies providing attentive assistance
or treatment to people in need. Integrated care, then, results when the integration is required to
optimize care. (Valentijn et al., 2013)

Integration by itself is a complex thing. It depends on many factors and their collection
determines what exactly integration will be built around and in what practice units will be
organized. This fact urges us to differentiate between different integration types. Those below are
the most basic. (Goodwin, 2016)

% Integrated care models: an overview. 2016. WHO. URL:

https://www.euro.who.int/ data/assets/pdf file/0005/322475/Integrated-care-models-overview.pdf
(accessed:27.04.2022)
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Integration of organizations are brought together formally by mergers or through
Organizational collectives and/or virtually through coordinated provider networks or via
contacts between separate organizations brokered by purchaser

. Integration of non-clinical support and back-office functions, such as electronic
Functional .
patient records

Integration of different clinical services atan organizational level, such as
Service through teams of
multidisciplinary professionals

Integration of care delivered by professional and providers to patients into a

Clinical single or coherent

process within and/or across professions, such as through use of shared
guidelines and protocols

Table 3. Types of integration (1) (Goodwin, 2016)

The researches also distinguish more specific 'key' types that more narrowly correspond to
the integration process. These represent more sophisticated but precise types of integration.

Integrated care between health services, social services and other care
providers thatis usually based on the development of multi-disciplinary teams
and/or care networks that support a specific client group (e.g. for older people

with complex needs)

Horizontal integration

Integrated care across primary, community, hospital and tertiary care services
manifestin protocol-driven (best practice) care pathways for people with
specific diseases (such as COPD and diabetes) and/or care transitions between
hospitals to intermediate and community-based care providers

Vertical integration

Integrated care within one sector, for example combining horizontal and
. . vertical programmes of integrated care within mental health services through
Sectoral integration ) . : .
multi-professional teams and networks of primary, community and secondary
care providers;

People-centred Integrated care between providers and patients ?nd other servu':e'users tq
engage and empower people through health education, shared decision-making,

Integration supported self-management, and community engagement;

Integrated care that embraces public health to support both a population-based
and person-centred approach to care. This is integrated care atits most
integration: ambitious since it focuses on the multiple needs of whole populations, not just

to care groups or diseases.

Whole-system

Table 4. Types of integration (2) (Goodwin, 2016)

When suggesting their vision of the structure of the Integrate Care, Porter and Teisberg put
forward following principles (Porter, 2006):
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“Virtual” IPUs even if providers practice at different locations
Increasing consistency of protocols/processes across sites

Creation of mechanisms for relationships and communications

H W nNoe

Case management structure spanning units where appropriately

On practice, all of the types presented in the table 4 correspond to those principles. The
aim of Porter's concept is to achieve best outcomes for patients throughout the whole care cycle.
This is impossible without client participation and multidisciplinary teams. Thus, organizational,
functional, service and clinical dimensions suit the concept. From Porter's perspective, his
imperative to organize primary and preventive care to serve distinct patient segments seems to fit

into horizontal integration. (Goodwin, 2016)

To put theory into practice, there were developed ‘Integrated Care' models one of which is
mentioned by Porter and is called 'Case Management'. (Porter, 2014) Speaking specifically of
‘Case Management', it is, According to American Case Management association, a ‘collaborative
process of assessment, planning, facilitation, care coordination, evaluation and advocacy for
options and services to meet an individual’s and family’s comprehensive health needs through
communication and available resources to promote patient safety, quality of care, and cost
effective outcomes'.?” Its goal is to deliver personalized services to patients to improve their care
through appropriate utilization of resources supported by the patients will and involvement. Care

delivery is based on following principles (Kanter, 1989):

1. Referral of new patients (perhaps from another service if the client has relocated to a new
area out of previous jurisdiction, or if client no longer meets the target of previous service,
such as requiring a greater level of care.

2. Planning & delivery of care

3. Evaluation of results for each patient & adjustment of the care plan

4. Evaluation of overall program effectiveness and adjustment of the program
To ensure the control over process, a case manager needs to be assigned to ensure control

and coordination of a patient’s care. Practically any qualified with or without medical education

person can become a case manager.

Crucial components of case-management include (Kanter, 1989):

27 What is case management? American Case Management Association. URL:
https://www.acmaweb.org/section.aspx?mn=&sn=&wpg=8&sid=22 (accessed:27.04.2022)
32



https://www.acmaweb.org/section.aspx?mn=&sn=&wpg=&sid=22

1. Defining and selecting target individuals for which case management is most appropriate,
e.g. patients with multimorbidities, patients frequently admitted to hospitals or patients
needing coordination within and across health and social care;

2. Assessment and individual care planning

w

Regular monitoring of patients;

&

Adjustment of care plans if necessary.
The primary tasks of a case manager are therefore to assess the patient’s and care
deliverer's needs, develop tailored care plan, organize and adjust care processes accordingly,

monitor quality of care and maintain contact with the patient and doctors.

After having studied general definition of 'Integrated Care' we can proceed to what is called
‘Integrated Practice Units'. These are the elements that are structurally and functionally organized
around the patient's medical condition over a full cycle of care with a comprehensive range of
services delivered by dedicated multidisciplinary teams. They represent a set of principles used
Originally, Integrated Practice Units have been developed for chronic orthopedic conditions, such
as hip and knee osteoarthritis, relatively little has been explored in relation to orthopedic trauma.
For better understanding there will be given an example of how Integrated Practice Units work to

create value for a patient. (Porter and Lee, 2021)

Let us decompose the structure of Integrated Practice Units to what elements contribute to
its function. These are on the table 5. The first component is focused on certain group of conditions
that can be characterized by high incidence, disease burden, cost of care, opportunity to improve
value, and suitability for team-based care. The second component concerns determination of the
population segment. From the very theory of Integrated Care it follows that the integration has
multiple dimensions and segmentation of conditions as well as population can range largely (e.g.
older people with complex needs). Thus, these two points determine what the full cycle of care
would look like, which is the third component of Integrated Care Units because the nature of
conditions and category of patients determine what it would take to organize the care. This includes
the range of resources and treatment stages. The fourth component called ‘team' regulates human
resources involved into the process and their roles and responsibilities within the care units. The
fifth component called the organization describes the standards of how unit should function. This
must include clinical pathway, performance and outcome measurement metrics, accountability.
Component six points out what facilities treatment process will take place at. As a rule, they are
located in one physical place and sometimes care cycle may include virtual activities such as
telemedicine. This type allows to provide care on cross-border scale. The final seventh component

describes what assets will be used to ensure the work of Integrated Practice Units. These can be
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technological assets (outcome, measurement platform, messaging system, telemedicine) as well as
non-technological tools such as shared decision-making protocol. (Jayakumar et al., 2019) What
is peculiar is that this description lacks services that are used in IPU and clinics that treat diseases
by groups. Information systems contain a lot of supportive features that can be widely used by
clinic management. This idea will be discussed in the second chapter together with augmented

care cycle.

Below there has been put an example of an Integrated Care Unit organized around
Orthopedic conditions and its components. As it had been mentioned before, the first units were
organized around this group of conditions. Apparently, it was vertical integration they chose in
that case, to form the group of conditions and patient segment, namely adults who suffer fractures
and injuries connected to musculoskeletal system. Orthopedic conditions are diverse and may have
different reasons, and this is why we need to create multiple Integrated Practice Units that would
deal with specific orthopedic cases of conditions. A single practice unit that would treat all
orthopedic condition is not enough because in such situation it will break the structure of units and

decrease efficiency.

34



Definition

IPU Ambulatory Orthopaedic Care

IPU Fragility Fracture Care

IPU Complex Polytrauma

1. Condition

2. Population segments

3. Cycle(s) of care

4. Organization

5. Core team and support services

6. Key location(s)

7. Key assets

Fractures and associated injuries
managed on an outpatient basis (i,
walking wounded), for example,
closed fracture of the distal radius

Broad range of adult patient
populations * complex
psychosocial needs

First specialist outpatient clinic
review till discharge from clinic

ED information flow, prework,
briefing (team huddle), clinic,
debrief, follow-up

Orthopaedic surgeon
Associate provider (midlevel)
Physical therapist

Psychologist/behavioral health
specialist
Social worker

Nutritionist
Risk factor modification

Outpatient clinic

Outcome measurement platform
Dynamic costing system
Real-time activity tracking
Shared decision-making solution

Fragility fractures related to
osteoporosis after low-energy
injury (eg, osteoporotic fractures of
the proximal humerus, wrist, hip,
tibial shaft, spine)

Elderly patient population with
osteoporotic fragility fractures *
complex psychosocial needs

Initial hospital admission—lifelong
surveillance

ED information flow, prework,
briefing (team huddle), rounds,
debrief, follow-up

Orthopaedic surgeon
Associate provider (midlevel)
Physical therapist

Orthogeriatrician
Anesthesiologist

Nurse (advanced nurse practitioner)

Social worker

Psychologist/behavioral health
specialist

Primary care practitioner (remote
access)

Nutritionist

Risk factor modification*

Pharmacist

Inpatient trauma unit

Outpatient clinic

Outcome measurement platformy

Dynamic costing system

Real-time activity tracking

Shared decision-making solution

Two or more severe injuries in 1 or
more body areas after high-energy
injury (eg, open/closed fractures of
axial/appendicular skeleton,
concurrent head, chest, abdominal
injuries)

Broad range of adult patient
populations £ complex
psychosocial needs

Initial hospital admission—Ilong-term
review (variable, patient-provider
designated)

ED information flow, prework,
briefing (team huddle),
rounds/clinic, debrief, follow-up

Orthopaedic surgeon
Associate provider (midlevel)

Coordinator (advanced nurse
practitioner)

Physical therapist

General/vascular/neuro/plastic
surgeon

Anesthesiologist/Intensivist

Social worker

Psychologist/behavioral health
specialist

Risk factor modification

Nutritionist

Risk factor modificationt
Pharmacist

Inpatient trauma unit

Outpatient clinic

Outcome measurement platform
Dynamic costing system
Real-time activity tracking
Shared decision-making solution

*Injury/falls prevention; Secondary fracture prevention, for example, pharmacological.

tInjury prevention.

jAligned with national/international benchmarking/key performance indicators, for example, length of stay, discharge disposition, complication rates (ie, hospital acquired

infections, pressure ulcers).

Table 5. An example of an IPU (Jayakumar et al., 2019)

According to Porter and Teisberg, the integrated treatment cycle begins with monitoring

and preventing followed by diagnosing, preparing, intervening, recovering, rehabbing, monitoring

and managing. In case of the first unit 'IPU Ambulatory Orthopedic Care' the cycle is not full as

we do not see ‘preventing’ stage. It starts immediately from ‘diagnosing’ (specialist review). It can

be assumed, that these first stages depend on diseases. For example, to monitor tuberculosis it is

necessary to do fluorography at certain intervals. In case of fractures that are mostly connected to

accidents it is hard to predict when they may happen. To the contrary, IPU Fragility Fracture Care

(especially that related to osteoporosis) can be prevented at early stages. However, this case starts
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with diagnostics as well. Complex Polytrauma Unit does not include any 'preventing' stage either.
Other elements of cycle are not shown in that example. Nevertheless, it must be clear, that fully
functionable Care Delivery Value Chain would require augmentation of elements in the cycle.
(Jayakumar et al., 2019)

Essentially, defragmentation the cycle(s) of care into elements allowed to divide them into
individual units of costs for their further monitoring. However, from the patient’s perspective, this
cycle of care should be integrated rather than separated. This, according to Porter, raises the
question of organizing reimbursement process into '‘Bundled Payments'. This would help to
achieve best result as now treatment process is mostly about compliance with existing procedures
and protocols but not positive outcomes for patients. This problem would require changes in
legislative field as well. According to the Methodological recommendations for the calculation of
tariffs for medical services, approved by the Ministry of Health of Russia on July 12, 1992, a
medical service is understood as a type of medical care provided to the population by health care
workers and institutions. From a consumer perspective, medical service (case of medical care) is
a certain set of medical measures (preventive, diagnostic, therapeutic, rehabilitation) carried out
in relation to one patient on a single (or nosological) occasion of his contact with a medical
institution. This makes care delivery episodic and urges patients to visit doctors more. (Parygina,
2011) While such approach seems more lucrative for clinics both private and public ones, it
contradicts the concept of care delivery and thus bringing value. Its advantages and disadvantages
are listed on table 6. Clinics appreciate it for stimulating patients come more often and for easiness
of monitoring care. However, this is precisely what hinders value creation and reaching positive
outcomes, as well as drives excessive volume of care and increases costs. Moving from fee-to-
service model to bundled payments might need more precise monitoring of results for each cycle

element and estimation of costs needed for further billing.%

Advantages Disadvantages
Encourages the delivery of care and Offers little or no incentive to deliver efficient
maximizing patient visits care or prevent unnecessary care

28 Pros and Cons of Various Payment Models and their Effect on Practices. Medical Billers and Coders. URL:
https://www.medicalbillersandcoders.com/articles/practice-administration/pros-and-cons-of-various-payment-
models-and-their-effect-on-practices.html (accessed:27.04.2022)
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Relatively flexible and is employed
regardless of the size or organizational
structure

Supports accountability for patient care,

but it is often limited to the scope of the

service a particular physician provides at
any point in time

Limited to face-to-face visits and acts as a
barrier to care coordination and management
of conditions via other means

Patients suffer the logistics involved in this
type of model

Table 6. Fee-for-service model

Despite obvious advantages, is should be noted that some researches that affirm 'Bundled
Payment' reimbursement model has negative points. For example, it is hard to define the
boundaries of an episode. Also, doctors may be selective in terms of serving patients as some of

them may represent rather difficult clinical case and it may be tempting to avoid them. All features

both negative and positive ones are listed on table 72°.

Advantages

Disadvantages

Improves coordination among multiple

caregivers

How to define the boundaries of an episode

Flexibility in terms of place and timing

care can be delivered

Effective management of an episode

(reduce treatment/manage costs)

Can create barriers to patients’ choice of

provider and/or geographic preferences

Simplicity in billing logistics (one bill

instead of many)

Lack of incentive to reduce unnecessary

episodes

29 |bid
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The tendency to avoid high-risk patients or
cases that could exceed the average episode

Accountability for care for a specific

episode payment

Table 7. Bundled payments model

To put the principles of Care Delivery Value Chain into practice Porter and Teisburg
outline a specific role for information technology in promoting the dissemination of results-based
information generated in the course of treatment. They argue that such information enables
competition to flourish which also places downward pressure on health care costs.

To conclude, it was learned that Care Delivery Value Chain is based on integrated practice
units that deliver treatment for specific conditions over a full cycle of care. As patients progress
through the treatment value chain it becomes possible to focus on delivering each stage of care in

such a way that it would increase the outcomes significant for patients.

We can see that 'Case Management' model makes the ground of 'value care cycle'. The
process starts with drawing new patients/customers and then a practice unit team designs treatment
plan. Each patient's outcome gets evaluated and adjusted if necessary. In the end of full cycle a
person in charge estimates final results and outcomes according to which final reimbursement

price is set. More attention will be given to 'value care cycle' in the following chapter.

Another positive feature of Value-based health care delivery system is the possibility to
minimize costs. However, like in the original value chain it is necessary to choose between costs
and value. Some authors reason that this arouses the problem of maintaining balance between
higher quality and lower cost. In order to get there, the orientation of the entire academic quality
field from research to implementation needs to be changed to include cost as well as outcome

measurement and to understand how to obtain the greatest return for investment. (Brook, 2015)

However, another problem is that the current state of outcome measurement leaves much
to be desired. There is no consensus on what constitutes an outcome, and the distinctions among
care processes, biologic indicators, and outcomes remain unclear in practice. Outcome
measurement tends to focus on the immediate results of particular procedures or interventions,
rather than the overall success of the full care cycle for medical conditions or primary and
preventive care. Even the best efforts are often limited to one or a small number of outcomes,

frequently those that are most easily tracked. (Porter, 2014)
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In light of necessity of integration it should be mentioned that coordination is what enables
to do that. Information is a significant factor of successful integration. Healthcare sector handles
huge amounts of information that it relies on to carry out its services. For example, a hospital
handles data from many different departments, some of which must be shared in order to provide
services. The information is used differently according to the function of departments, such as
controlling and planning. Therefore, it is important to make this information accessible to the

appropriate departments at the right time. (Mucheleka and Halonen, 2015)

As information is an important part of the healthcare sector, it is relied on to fulfil the
responsibilities of doctors, patients’ home care, and chronic diseases. This means, that the
integration of different services and processes would bring use to clinics and eliminate the
traditional division of processes, which has resulted in the reduced sharing of information.
Integrated systems would help clinics coordinate activities and support the efficiency of patient
care. (Mucheleka and Halonen, 2015)

Integrated systems are an important aspect of every clinic. The healthcare sector is no
exception and integrated electronic information systems can effectively transform the healthcare
sector. Some researchers demonstrated the need for the connectivity of clinics, such as those in
urban and rural areas, in order to provide quality service and share vital information that might be
lacking in remote healthcare centers. Therefore, information systems and other integrated
technologies would be important in meeting such challenges because they can be used through
web technologies that promote connectivity.

Finally, implementation of Care Delivery Value Chain requires 'enabling IT system that
would let IPU unite geographically and be more skillful in estimating costs and outcomes (and
thus they are able to measure value). In the next chapter the implication of information systems as

an 'enabling IT system' will be discussed.
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Chapter 2. Implementation of information systems in CDVC methodology
2.1 Information systems and resource management in health care

According to original view on Information Systems, these are systems that manage the
flow and maintenance of information that supports a business and some other types of
organizations. They can hold information about various entities that exist within the organization
(like personalities, places and things) and the environment that surrounds them. Information is
obtained from meaningful interpretation of data. Data consists of the raw facts representing events
occurring in the organization before they are organized into an understandable and useful form for
humans. Its another definition suggests that Information System can be defined technically as a
set of interrelated components that collect (or retrieve), process, store and distribute information

to support decision making and control in an organization. (Avison and Fitzgerald, 1991)

Practically, Information systems have multiple dimensions. They exist on operation level,
enabling automatization of operations (sets of processes that have certain rules and needed to be
done on certain basis) and getting information that is consequently used by managers of different
levels. Ultimately, information generated by systems is used for decision-making, identification

of points of growth and strategic analysis®.

Sometimes information systems are confused with information technologies. However,
they exist independently of each other and irrespective of whether they are implemented well.
Information systems use computers or information technologies as tools for the storing and
processing of information, which can in the end be used for decision-making and better
coordination and control. Hence information technology forms the basis of modern information

systems®L,

It is needless to say that originally Information Systems were not developed for health care
needs but were adopted to them afterwards. It is with the development of information systems that
the scope of their implementation expands and starts covering even more areas of human activity,
including healthcare. Initially, the role of information systems in healthcare was seen more as a
way to automate routine bureaucratic procedures. Over time, information systems have become
more fully integrated into the industry: from automating medical procedures, to expanding the
system of sensors and primary interpretation of information. Additionally, it should be noted that
they were used to create solutions in the field of data processing and artificial intelligence to create

decision support systems. With the growth in the number of areas of application of information

30 History of Information Systems. URL: https://uh.edu/~mrana/try.htm (accessed:27.04.2022)
31 1bid
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systems, the role of the state as a regulator of emerging new types of relations is increasing. 3 In
this regard, it is impossible not to pay attention to how the legislation interprets the concept of
information systems in medicine. For these purposes, the federal law No. 149-FZ “On Information,

Information Technologies and Information Protection” will be studied.®

When studying it, one can notice that in the legislation the object of information systems
is "information”, other objects information systems work with in health care, include only EHR
(Electronic Health Records), electronic registration (including personalized), electronic medical
archive and electronic prescription. However, if we dig deeper into related terminology, we may
run across definition proposed by International Organization for Standartization (ISO), which says
that an ‘Information System' is "an information processing system, together with associated
organizational resources such as human, technical, and financial resources, that provides and
distributes information."3* This definition mentions resources, namely that the information system
can manage data about them (and in a sense manage the resources themselves). In addition, it is
reliably known that in medicine, patient information is not the only object of information systems
management. This is confirmed by numerous resource management modules, as well as the
concept of business information systems called ERP (Enterprise Resource Planning), which has
also found application in the work of medical institutions. Moreover, some companies developing
information systems for health care position them exactly as ERP systems for health care. As a
rule, these companies were originally engaged in the development of information systems for
business and their solutions were called ERP, so it is very likely that when they began to design
information systems for clinics, their new product was associated and promoted under the concept
of ERP.

As we already got acquainted with multiple views on the objects information systems
operate, we finally can say that information systems produce information that can be concentrated
both around patients and management of resources, which is essential for organizational activities.
Thus, the use of information systems raises awareness about internal resources of an organization
and helps organize them in the most effective and efficient way. It is extremely important for
strategic development of a company and fits the 'Resourced-based view' concept, which is about
establishing most effective strategic path basing and achieving competitive advantage (which can

be 'outcomes that matter to patients’) through identifying company's internal resources and

32 UHPopMaLMOHHbIE TEXHONOTMM B MeaunumHe. MHPpacTPYKTYpHbIN LeHTp "Healthnet". 2019. URL:
https://academpark.com/upload/medialibrary/362/36244984677a893f2c2d4a0080de0105.pdf
33 Federal Law "On information, information technologies and information protection" dated July 27, 2006 N 149-
FZ (last edition)
34 International Organization for Standartization. ISO/IEC 2382:2015 Information technology — Vocabulary.
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realizing what assets, capabilities and competencies management has at disposal and use it for
value creation. According to this concept, there are 'tangible’ and 'intangible' resources. (Barney,
2001)

Tangible assets are typically physical assets or property owned by a company, such as
computer equipment. Tangible assets are the main type of assets that companies use to produce
their product and service. Intangible assets don't physically exist, yet they have a monetary value
since they represent potential revenue. A type of intangible asset could be a copyright to a song.
The record company that owns the copyright would get paid a royalty each time the song is played.
(Barney, 2001)

Both types of assets are used to achieve competitive advantage. In terms of health care, and
to be more specific, Porter's 'Care Delivery Value Chain' concept competitive advantage is about
delivering services in such way that it would result in the most valuable for a patient outcomes.
Cost-leadership strategy is another possible advantage gained through efficient resource allocation
and their management. In this case, clinics or companies use resources parsimoniously and reduce
costs, which helps maintain financial performance (because of the fact that all resources are limited

and must be used as wisely and reasonable as possible). (Amit, 1986)

Some researchers suggest considering information as a resource as well, relating it to an
intangible resource for the reason that information has value, (productivity, management support,
and competitive value), costs money (to collect, store, process and disseminate), has qualities
(timeliness, accuracy, form) and is controllable (can be accounted for and managed). (Olaisen,
1991)

Although this differentiation of resources was initially applied, for strategic analysis of an
enterprise, to address the problems of a clinic it is necessary to have understanding of what
resources the organization has at disposal. In relation to the health sector, the following main types

of resources should be identified as follows (Danilova, 2019):

e Personnel (medical workers with a medical or other education, whose labor (official) duties
include the implementation of medical activities; or individuals who are individual
entrepreneurs directly engaged in medical activities (Federal Law of November 21, 2011
No. 323-FZ, Art. 2, 13),

e Financial (funds at the disposal of the healthcare sector at the federal, regional, municipal
level, in subordinate medical organizations)

e Material and technical means (buildings, structures where medical organizations are

located, their infrastructure, transport)
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e Technological (technologies with the help of which both procedures, manipulations,
operations are carried out during diagnostics, treatment, rehabilitation, prevention, and the
complex organization of these processes as a whole)

Here we observe that this list lacks another very important components, which is
consumables. The consumables are present in the documentation suggested by World Health
Organization. To provide different service outputs, a considerable number of inputs is required.
Few, if any, manufacturing processes match the variety and rate of change of production
possibilities in health. WHO identifies three principal health system inputs: human resources,
physical capital, and consumables, with financial resources to purchase these inputs belonging to
capital investment and having recurrent quality. As in other industries, investment decisions in
health are critical because they are generally irreversible: they commit large amounts of money to
places and activities, which are difficult, even impossible, to cancel, close or scale down (World
Health Assembly, 2000).

So, in light of that we must add another group of resources to the previous list

e Consumables: medicines and soft medical equipment, food for patients and other funds,
the cost of which is transferred to the cost of medical services performed during the year.

They include both objects of labor activity and means of labor, taking into account the
finished product (services). Purchases of medicines make up a significant share of the total amount
of purchases. In the period from 2019 to 2021, 106 out of 230 contracts concluded by the Ministry
of Health are related to the purchase of medicines®®. This type of resource needs to be regularly
replenished and demand forecasting becomes a task of paramount importance. Let us note that it
refers to the functionalities of 'Inbound logistics', one of the primary activities of the original 'Value
Chain', but it is not reflected in Care Delivery Value Chain. This problem will be studied further
in this paper. In health care, resources are a necessary element in the process of providing medical
care and the production of medical services. The state spends large financial resources on the
preservation, strengthening, restoration of health, which allows us to consider this concept as an
economic category, and consider the healthcare system as a resource-intensive area that uses a

significant arsenal of both medical and economic methods. (Danilova, 2019)

Ultimately, we can consider information to be a resource used in health care. In this sense, we

consider a resource the information that is concentrated around patients as this allows to introduce

35 Monitoring of the procurement schedule of the Ministry of Health of Russia for 2021 and the planning period
2022-2023 URL: https://minzdrav.gov.ru/ministry/tenders/monitoring-plana-grafika-zakupok-minzdrava-rossii-na-
2021-i-planovyy-period-2022-2023-godov (accessed:27.04.2022)
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patient-centricity in the clinic. Trough engagement of patients into care process, collecting and
administrating the data about them, it is possible to extract meaningful information that would
allow to incorporate patient goals in the development of comprehensive care plans. That is why

information can also be added into the list of resources. (Butler et al., 2020)

¢ Information. As it had already been said, it is a valuable resource these days used not only
In resource management, but in patient-centric approach as well. First of all, information
generated through information systems allows to coordinate operational divisions of clinics.
Secondly, providers and health administrators use information to learn more about their
patients and the care they provide to them. Consequently, this information can be presented
to patient through personal online profile or printed on paper. In any case, this approach
makes patients more engaged into the care delivery processes and increases the chances of

delivering care with positive outcomes.

Thus, based on the above analysis, the following intermediate conclusions can be drawn

regarding information systems in general and in relation to health care:

a) They digitize and automatize workflow of clinics, which reduces errors and facilitates the work

of personnel.

b) They collect, process and store information, visualize it for decision-making and getting value
for patients.

b) They allow to plan, measure, provide information and manage various resources to achieve
strategic goals, improve effectiveness and efficiency of the operations that involve those

resources and ultimately affect outcomes and costs.

d) They allow to concentrate information and tangible resources around patients thus engaging

them and providing value for them.

All these conclusions can actually be united through one final conclusion that information
systems are supposed to support clinic activities and improve the quality of care delivered.
However, simple implementation does not necessarily mean that the positive outcomes of care will
double. It was discussed in the previous chapter that patient-centricity is achieved through
improved care coordination, decrease in fragmentation and first of all considering interests of
patients. This is why Porter and Teisberg developed their Care Delivery Value Chain and
suggested to divide care according to disease groups and in frame of a 'care cycle' unified for them.
Thus, the information systems needed for this concept's implementation must be able to integrate

care, its delivery and information and also be able to 'enable’ value creation. Integrity as one of the

44



indispensable elements of Care Delivery Value Chain has already been mentioned before in this
paper. It lies in the basis of IPU concept, which is important in Care Delivery Value Chain, the
necessity to overcome geographic barriers, measure outcomes and costs and their aggregation into
one indicator as value and finally in the idea of patient-centricity, which is very important. Even
organization of payments into bundles reflects tendencies to integration and information systems
can simplify this process. However, to 'enable’ that it is necessary to unite all activities within one
frame, which can be provided, by an information system. The requirements to such system and

theoretical implementation will be discussed in the next sub-chapter.
2.2 Integrated Information Systems in Health Care

Porter and Teisberg state quite specific requirements to the integrated system they think
would fit their concept. To be more precise, these requirements rather reflect their understanding
of 'integrity’, which actually is the top requirement for enabling the Care Delivery Value Chain.
These are listed below (Porter, 2014):

e Common data definitions

e Combine all types of data (e.g. notes, images) for each patient

e Data encompasses the full care cycle, including care by referring entities

e Allow access and communication among all involved parties, including with patients

e Templates for medical conditions to enhance the user interface

e “Structured” data vs. free text

e Architecture that allows easy extraction of outcome measures, process measures, and
activity-based cost measures for each patient and medical condition

e Interoperability standards enabling communication among different provider (and payor)

organization

These requirements refer to integrity of systems and availability of enabling modules. From
the point of suitability to Care Delivery Value Chain, integration is a necessary prerequisite that
enables reorganization of a clinic to finally produce value. First of all, because of their ability to
aggregate information into one pool and connect various departments of clinics (their branches)
separated by distance. Taken this into account together with analysis of resource-based view and
capabilities suggested by independent information systems, it is necessary to keep in mind that
each system that is responsible for management of a certain type of resource (like HR information
system, procurement and so on) can contribute into creation of value, provided that they have been
integrated first. As of now, there are two major approaches of complex solutions of information
systems that can be found on Russian market. These are Hospital Information Systems (HIS) and
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Enterprise Resource Planning Systems (ERP). The latter was adopted for clinical use, though

originally it was used for business purposes®®.

As for HIS (pyc. MUC), in Russia HIS is understood as a workflow automation system for
clinics, which combines a medical decision support system, electronic health records of patients
(EHR), digital medical research data, patient monitoring data from medical devices and means of
communication between employees, financial and administrative information. One of the main
criteria of HIS is patient-centeredness, since HIS is based on the EHR data of each patient. In
addition, modern HIS have a wide integration potential. It is possible to integrate HIS with

following services®’:

* Integration of administrative, medical and financial information.
* Integration with specific types of equipment.

* Integration with laboratory and radiological information system.
* Integration with ERP and other information systems

The last point means that, when integrated with other services, HIS has a flexible structure
and can gradually expand its functionality (provided that it is complied with the conditions
mentioned above), thereby including more and more departments of the clinic, collecting more
and more data and, as a result, highlighting meaningful information that would be extremely
difficult (or even impossible in the case of a large amount of data) to extract and then use it in
creating value for patients. Another useful function is ability to collect and aggregate financial
information. One of the most relevant areas of work of the head of an IT service in health care
sector today is the improvement of cost accounting in the provision of medical services. In medical
organizations, there is often little understanding of the cost structure and the impact of strategic
decisions on finances. If manufacturing enterprises use ERP systems to balance and optimize
resources, then in health care many classical business approaches are poorly applicable. Due to the
specifics of the industry - the uniqueness of each service because of the uniqueness of each patient
and the high responsibility for the decisions made - information technologies are used in health
care sector mainly to obtain data on the patient's health and to maintain medical records. However,

IT needs of clinics are much wider®,

36ERP-cucTeMa 418 MeMLUMHBI: 3a4em HYxHbl naatdopmbl?. 1C. URL: https://solutions.1c.ru/articles/873920/

37 Tadviser: Government, Business, Technologies. URL: MeanumHckaa MHpopmaLmoHHasa cuctema (tadviser.ru)

(accessed:27.04.2022)

38 ERP-cucTeMa A8 MeAMUMHbI: 3a4em HyXHbl naatdopmbl?. 1C. URL: https://solutions.1c.ru/articles/873920/
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As for ERP, it is rather a set of activities, that include managing of information flow in the
enterprise, equipment for its storage and processing, software, IT department and technical support
specialists, as well as its users. The main advantage of such systems is that they allow to combine
several tasks: one can simultaneously account for and plan funds, as well as track their movement;
form the cost and evaluate labor productivity in the organization. In addition, all processes become
transparent. Initially, the theoretical justification and practical implementation of ERP systems
began with the automation of warehouse accounting. The goal was to minimize the costs associated
with the storage and use of material resources involved in the production process.®® As follows
from this definition, in health care, ERP covers the planning and management of resources, as well

as the automation of accounting.

Although the two approaches are different, there is a problem which addresses the
identification of those systems. To be more concrete, the abundance of information systems for
medical purposes that we can observe on Russian market suggests both HIS an ERP. Such a wide
functionality of the system, covering not only the functions of managing patient data, but also
many aspects of resource management, inevitably suggests the identity of ERP and HIS. Indeed,
there is often confusion in academic writing as to which definition is best to use. A number of
researchers, on the one hand, when mentioning HIS in their works, adhere to the most popular
definition and understand them as a tool for managing most of the functional modules (both patient
information and resource planning) of a clinic. (Ross and Venkatesh, 2016) On the other hand,
relatively often there are authors who in their work significantly limit the functionality of HIS,
reducing the essence of the latter to managing patient data, diagnostic results, treatment and billing
for services, aggregating statistics and decision support. (Lundgren-Laine et al., 2013). From the
studying of papers done by English-speaking researchers, it was learned that conceptually both
clinics and researchers perceive HIS and ERP as the same type of information systems (that are
possible to integrate) and even similar definitions were proposed for them. In Russia there can be
found little description of comparison of two systems, which is why it is impossible to understand
whether management can understand difference of two types of information systems.

Preliminary interview with the assistant of chief of IT department of one of large hospitals
in St. Petersburg® suggested that ERP structure is limited only by modules that enable resource

planning and inventory accounting like ‘Invalid food', 'Hospital Pharmacy', 'Radiology' and

3% MC QMS — ERP-cuctema ana meamumubl. URL: https://sparm.com/publications/mis-gms-erp-sistema-dlya-
medicziny
40 Mikhail Y. Bahtin, the assistant of the chief of IT department in FGBU VTSERM im. A.Nikiforova MCHS Rossii in St.
Petersburg (pyc. ®I'BY BcepocCUNCKUIA LEHTP SKCTPEHHOMN 1 pagMaunoHHON MeanUnHbl MmeHn A.M. Hukndoposa
MYC Poccumn, KnmuHuka Ne 2)
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‘Laboratory’ modules. According to the interviewee's opinion these are modules that allow to plan
and forecast the number of patients, consumables needed to procure, hospital beds available and
so on in order to be capable of delivering necessary amount of care more efficiently and effectively.
The collection of other modules refers to HIS and ERP itself also is part of HIS. This partially
corresponds to the very original concept of ERP that suggests that all resources are integrated and
operated via database. They are the same as those of their predecessors, divided into bigger
categories. The main of them are operations and logistics, financials, human resources, sales and
marketing and two external corporate relationships including suppliers and customers (Nakakawa,
2019). However, we can see that interviewee's opinion lacks HR module and financial information.
Also, in an analytical research conducted by Russian division of Healthnet infrastructural research
center the systems that can be integrated into HIS and their functional modules (together with
functions) were studied. According first and most important module, which lies in the basis of HIS

(or to be more specific, which enables HIS) is electronic health records (EHR) and its sub-systems.

Electronic medical records (electronic medical history, electronic health
passport)
Medical examination protocol
Care diary

Management of a dispensary group of patients with chronic diseases
Support of clinical expert work

Medicine prescription records

Dentistry
Diagnostics records
Planning and recording of surgical interventions
Accounting and monitoring of anesthetic benefits

Intensive care records
Patient's perfusion chart
Patient condition monitoring system

Laboratory system
Radiology system (PACS)

Table 8. EHR structure

The table 8% lists them one by one. It is important to understand that different companies
may name and group them differently. The table also indicates the specifics of the systems
depending on the management features. In the base of every HIS there is EHR. As both public and
private clinics must provide services to clients they need an enabling tool. EHR as it can be

observed manages various information about patients from the purpose of visit and examination

1 MndopMmaLMOHHbIe TEXHONOTUM B MeanLmMHe. MHbpacTpyKTypHbIN LeHTp "Healthnet". 2019. URL:
https://academpark.com/upload/medialibrary/362/36244984677a893f2c2d4a0080de0105.pdf
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results to the planning of care cycle. EHR is also the minimum requirement of any HIS. They are
intended for keeping a medical history, recording a patient's examination, searching for and issuing
medical information at the request of a doctor and a user, as well as for diagnosing pathological
conditions, including prognosis and making recommendations on treatment methods, for diseases
of various profiles. These systems are used throughout the entire treatment cycle of care delivery.

The next type of systems presented in report is ERP*2,

As we can see in the table 9%, ERP is the information system for integrating production
and personnel, finance and asset management, aimed at optimizing the organization's resources.
The main purpose of this system is the management of tangible resources and the maximum
automation of business processes based on the cost of services provided. Although ERP-modules
combine a fairly voluminous functionality, we can say that they are not always integrated into the
information system. Ultimately, the last group of systems presented in the report is related to
economy statistics. It allows to account the patients that are attached to a clinic (in case of a public
clinic), to keep statistic records depending on a group of diseases, to calculate the volumes of care
delivered and payment statistics. Ultimately, provided that system was integrated properly it is
possible to integrate it together with decision-making tool and extract meaningful information for

practical purposes**.

ERP system
Accounting System
Human Resource management System
Reporting System
Equipment Inventory System

Assets Management System

Hospital Pharmacy

Invalid food
Billing System
Administration System

System of relationships with paying organizations

Workflow System
Official web-site of the clinic

Table 9. ERP structure

4 bid
4 bid
“bid
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ERP is also once briefly mentioned in the Guidelines for ensuring the functionality of
medical information systems of medical organizations (MIS MO) (issued by the Ministry of Health
of the Russian Federation on February 1, 2016), where there is no definition provided to it. The
guidelines only mention that HIS must be able to “integrate with ERP as well as with accounting
systems and systems of economical planning (which is actually the same as ERP and simply
repeats it in this document), systems of project management and federal and regional services (like
EGISZ)*. The representation of ERP in this document is rather muddle and indicates that its
authors do not understand what it is really about. So, this leads to necessity of learning a point of

view of management of clinics and learn how they call their systems.

@® HIS

@ ERP

A Collection of programs like HIS, LIS and so on

@ Systems of clinical management
@ CRM system

@ Both HIS and ERP
@ Collection of various programs

Figure 1. The view of managers on infromation systems

In order to do that a survey among clinics of St.Petersburg was conducted. The
questionnaires were sent to 50 chief officers and managers of divisions of St.Petersburg hospitals.
Ultimately, 24 answers were collected. The full scope of questions is presented in Appendix | in
the end of this paper. The first and most important question the respondents were suggested to
answer was following: Please complete the sentence by choosing, in your opinion, the most
appropriate ending for it: "The collection of information systems used in a medical organization is
called ..." with "HIS" and "ERP" as two available answer options and open field for a custom

answer if respondent has different opinion. Its results are depicted in figure 1. The majority (75%)

4 MeTtoauueckune pekomeHaaLMmn no obecneyeHunio GyHKLMOHANbHBIX BO3MOXHOCTEN MEANLMHCKUX
MHOOPMALMOHHbBIX CUCTEM MEANLMHCKMX OpraHm3aumii. MUHUCTepCTBO 3apaBooxpaHerns P$.2016. URL:
https://spbmiac.ru/wp-content/uploads/2018/02/Rekomendatsii-po-obespecheniyu-funktsionalnyh-
vozmozhnostej-MIS-MO.pdf (accessed:27.04.2022)
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chose "HIS", while 6,6% of respondents chose "ERP" answer option and 18,4% of respondents

have abstract opinions on that matter and believe that it is the set of various individual systems.

Additionally, the respondents were asked about what information system or systems they
use and what modules their information systems have. The analysis did not show any correlation
between the way of how managers identify the systems and functions of both types of systems.
Thus, we can conclude that as compared to western countries, in Russia HIS is rather a definition
that unites all modules of numerous information systems and can be claimed to be that one
‘enabling IT solution’ needed for Care Delivery Value Chain implementation. Also it became clear
that many clinic managers have a rather poor understanding of how to classify their systems and
this can indirectly mean that they do not understand the importance of integration or they might
not understand how the systems fit into general management of their clinic. To study that it is
necessary to reason on the topic of system integrity. To begin with, let's consider what kind of
health care information system from the point of integrity are offered on the Russian market.

1) Collection of individual information systems that can be integrated one by one (often seen

among products by such producers as 1C, Medialog, Medesk)

Such systems are characterized by higher fragmentation of system services. As a rule, each system

individually has a certain corresponding functionality.

2) Packages of pre-integrated information systems (widely offered by gMS, Ariadna, Samson,

Vista-Med, Infoclinica)

Representatives of the second point often try to integrate their products from different
points of view. Some developers create their systems by classifying them in terms of personnel
work, (e.g. doctor's workplace, nurse's workplace, hospital doctor, etc.), type of clinic (hospital,

polyclinic, multifunctional medical center, dentistry, etc.).

Through the interview with one of the HIS developers based St.Petersburg®® it was learned
that normally, the more functional modules a clinic has the more positive effects it has (provided
that implementation was successful). Although this point is partially fair, it is also peculiar that
gaining income is the goal the developers follow and the managers should consult their strategic
goals and capabilities first, as every module might bring additional risks, increase its upkeep and

can cause the problems of integration.

4% Irina S. Khusainova, Private limited company "Reshenie", (HIS Ariadna)
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From Porter's point of view, information systems should be integrated as much as possible
and data should not turn into silo. To achieve this goal, it is necessary that all modules of the
system (if we are talking about only one information system) or a set of information systems be
integrated. As a rule, there are no difficulties with this if the systems belong to the same developer
or integration is specially provided between different systems (which in fact is far from always the
case). Moreover, 18,4% of respondents believe that today information systems are a set of various
programs that exist on their own. In this regard, there is a need to consider the problems that this

approach may entail.

When conducting an interview with a management representative of one of the large
multidisciplinary clinics in St. Petersburg®’, it was learned that the clinic used two different
information systems. From the interview, it became clear that the clinic management would like
to abandon one of the systems, but they are held back by the need to retrain the staff, because the
difficulties with staff training and how willingly they want to work in the system are some of the
main barriers to the implementation of information systems. It was also said that the partners of
the clinic are already accustomed to working with this system and replacing the system with a new
one in this case may lead to failures in the chain of relationships with partners, and this, in turn,

causes additional risks, costs and problems.

As stated, the use of two poorly integrated information systems provoked data
heterogeneity and thus silos. However, the management of the clinic found a way out of this
situation. It was decided to integrate the data manually with the help of additional IT staff. Of
course, this decision led to an increase in the cost of maintaining the system, although, given the
difficulties described above, which may entail the replacement of the system, such a solution seems

more beneficial for the clinic at this stage.

What is also very important is a conscious approach to the choice of an information system
and the existence of a strategy for its implementation, since the success of implementation depends
on this. During interview with one of the HIS developers based in St.Petersburg, it was learned
that sometimes it happens that the system is installed not because of a conscious choice and
suitability to the strategic goals of a clinic, but because of the lobbying in favor of one particular
system done by the clinic management. In perspective, this can lead to a failure to achieve the
goals and data heterogeneity. In this regard, there is a need to establish some technical

requirements for information systems that could ensure their integration.

47 Alexander S. Nazarov, manager of business planning in multifunctional clinic ""XXI Vek" (pyc. mHoronpoduabHbIi
MeANUMHCKMI LeHTp XXI BeK)
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According to experts in the field of information systems, the interconnection of technical
systems and devices with each other, as well as the environment where such systems interact, is
constructed artificially based on some fundamental system principles. Such fundamental principles
are the attributes of 'open systems' that underlie so-called 'open systems technologies'. Some
experts believe that in Russia such technologies make "an integration basis for building the Russian
information infrastructure and merging it with global AL." The open system interconnection model
(OSI) enables systems description, design, development, installation, operation, enhancement, and
maintenance to be performed at a given layer of a hierarchical structure. Here available functions
are provided for each layer and can be controlled and used by functions of the next layer. Each
layer can be executed without affecting the processes of other layers and it is also possible to
change the characteristics of the system by modifying one or more layers without changing the
existing equipment, procedures and protocols of other layers. An ‘open systems architecture' can
be implemented based on the OSI reference model. Following it enables achieving the desired

performance level. (Dabagov, 2011)

Significant difficulties in building of fully integrated medical systems arise primarily due
to the difficulty of integrating heterogeneous and aging systems. Significant difficulties still
remain in the field of interoperability of systems, while it is noted that the lack of attention of
developers to architectural issues breaks the very foundation on which such systems can be built.
To be integrated, systems must have an open architecture. Open architecture systems are flexible
and can be modified without affecting the operation of other layers. (Batovrin et al., 2005) Also
such systems must use HL7 standard that allows to exchange data and provides integrity between
different devices*®.

In the general case, all abovementioned defects arise due to complexity problems, which,
as a rule, are interdisciplinary in nature and arise both when expanding and combining systems,
and in the process of developing common standards, architectural models and methods for their
development and analysis. The situation is further aggravated due to the moral and physical aging
of already existing systems and a significant list of problems associated with ensuring the
principles of openness, including a number of existing and partially aging systems. (Dabagov,
2011)

Moreover, the author of the research believes that system developers may not be interested
in building their products to a common standard. This fact may be supported by common sense

48 Health Level 7 Crangaprt. Zrav.Expert. URL:
https://zdrav.expert/index.php/%D0%9F%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82:Health Level 7 %D
0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82 (accessed:27.04.2022)
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that by creating systems that do not integrate well with products of other developers, companies
can retain customers and thus maintain income. Another point is that regulatory state bodies may
have a poor understanding of the target specifics of the implementation of systems and the actual
features of the medical institution in which the system is being implemented. For example, during
the interview with one of the HIS developers based in St.Petersburg, the implementation of
systems is more likely to be successful in those clinics that can use their procurement regulation
(Federal Law 223) for the reason that clinical management know better what a clinic needs. In
some clinics, sometimes it happens that the regulator makes a decision on behalf of the clinic,
imposing a system that does not take into account the specifics of the clinic's activities (for instance,
the interviewee gave the example of an oncology dispensary where the adopted system did not
work well. It just did not take into account the specifics of the dispensary, which have their own

needs).

As of 2018, in St. Petersburg there were 112 clinics (around 31,6%) that could use their
own procurement regulation, but it must be noted that although having such a possibility not every
clinic decides to use it and relies completely on public regulations. (lvanov et al., 2019) In this
case the authorities must be more aware of specifics of clinics and standardized solutions are not
always helpful in this case. Each case should be studied individually by corresponding authorities.
Regulation of this issue should include active interaction with all stakeholders, which include

developers, clinic management, doctors, various experts and finally patients themselves.

As on now, when considering information systems like HIS for further implementation, it
is necessary to take into account possible barriers that may result in implementation failures. One
of the biggest barriers is lack of clear purpose of system implementation. The interview results
discussed on previous page are examples of this. Requirements should be discussed thoroughly
and profoundly during the planning phase to minimize changes. When the goal is set, the next
step is to choose the most appropriate system. Other barriers are connected to the staff, for example,
they can be caused by the lack of training and motivation to use system. Sometimes staff is not
eager to use innovations and this results in problems at work and uncomfortable feeling when
working. This, in its turn, negatively affects productivity and working satisfaction. One of the
main challenges too, expensive maintenance. This generates regressions and takes time. Another
mistake often committed by managers who want to implement an information system like HIS is
fitting of system into clinic standards. First of all, information systems must enhance efficiency of
an clinics and be a managerial tool, but not a final goal of implementation. ('Yamani and Merouani,
2020) It is also necessary to keep in mind that implementation process does not end when the

system is first put into operation: in the post-implementation period it is essential to analyze
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the activities that the system is intended to support, in order to optimize the system and thus obtain

the expected competitive advantages. (Escobar-Perez et al., 2010)

Summing up this sub-chapter, we can conclude that at modern circumstances, the
integration of systems has a mixed success among Russian clinics. Despite the fact that there is an
objective process of integration of information systems of various medical institutions, these
systems often consist of disparate, poorly comparable implementations that need to interact
together. However, integration problems do not always affect ‘outcomes that matter to patients’,
they affect 'costs' more often. In confirmation of this, there are interview results, which were
discussed previously. However, at the moment, none of the Russian clinics has tried to fully
implement the Care Delivery Value Chain. The implementation of IPU and other elements of the
chain definitely requires deep integration, so if clinics want to implement it, they will have to
reorganize not only the management of clinics, but also the approach to using information systems.
The development of global systems is hindered by a number of factors, primarily related to the
difficulties of analyzing, optimizing and integrating existing heterogeneous systems, as well as the
impossibility of fully applying the existing theoretical and instrumental integration tools. The main
integration tool at this stage is the theory and methods of open systems and the construction of an
open system environment that is most suitable for all subjects of management. It should be kept in
mind that this task generally is very complex and multifaceted, with a number of insufficiently
developed problem areas, such as joint consideration of factors with different levels of complexity,
interoperability problems associated with architecture mismatch, etc. Based on the existing array
of publications, reports, normative and other documents, a list of problematic issues must be
discussed and the most significant difficulties, as well as optimal development paths, must be
indicated. As a fundamental principle, one should choose the most successful architectural
solutions in the field of medical IT systems. Based on the theory of open systems, the possibilities

of integrating such systems into larger distributed systems should be developed as well.
2.3 Information systems in Value Cycle management

As of now, it is quite early to talk about full integration in Russian clinics and
implementation of full care delivery value chain. However, it does not mean that clinics cannot
produce value. As it was discussed before, the two components value consists of are ‘outcomes
that matter to patients' and 'costs'. Information systems whether they be ERP, EHR or statistics
tools, integrated or not are actively used to support most of clinical activities, and this is important
for management to know what value can be for each care cycle. As it was discussed previously,
IPU principles are organized around pathologies. The cycle of Care Delivery Value Chain reflects

this idea very well. The types of clinics that will be used to provide an example are specialized
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Informing
and engaging

Measuring

Accessing

dispensaries (e.g. psychiatric dispensaries, tuberculosis dispensaries), AIDS centers, Perinatal
centers, profile hospitals and clinics (e.g Masterskaya zdorovya clinic in St. Petersburg that
specializes in treatment of spine diseases) and so on*. According to Porter and Teisberg's vision,

the cycle looks in the following way (Porter, 2014):

1) Monitoring and Preventing
2) Diagnosing

3) Preparing

4) Intervening

5) Recovering/rehabbing

6) Monitoring and Managing

In the table 10 there is the presentation of Care Delivery Value Cycle with description of

how patients get informed concerning their disease, get access to the care, what activities they may

undergo during treatment of their disease. The final outcomes are measured based on the results

of full care cycle.

(eg, prevention and screening, education and counselling, pre-int

counselling and monitoring)

érvention educational programmes, patient cémpliance \

(eg, tests, imaging, dutcomes, patient recofds, management)

Patient
value

(sites of care—eq, office visits, lab visits, hospital visits, patient transport, visiting nurses or health workers, remote consultation

\

Monitoring and Diagnosing Preparing Intervening Recovering Monitoring and managing
preventing + Medical history » Choosing the « Ordering and rehabing + Monitoring and managing
« Medical history « Specifying, team administering « Inpatient recovery| the patient’s condition
« Screening organising tests * Pre-intervention drug therapy » Inpatient and + Monitoring compliance Health
« Identifying risk « Interpreting data preparations » Performing outpatient with therapy Siteomes

factors « Consultation » Pre-treatment procedures rehab » Monitoring lifestyle per unit
« Prevention with experts « Performing » Therapy fine- modifications of cost

programmes « Determining the counselling tuning

treatment plan therapy + Developing a
discharge plan
A A y *

Table 10. Care Delivery Value Chain cycle (Porter and Teisberg, 2006)

One of the goals of this work is a qualitative assessment of the contribution of the functional

modules of information systems. To do this, this section will explore the positive qualities of the

functions of information systems (in the broad sense — HIS, as it is accustomed to say in Russia

4 NIncnancep. CnosapHoe onpegeneHne. URL:
https://dic.academic.ru/dic.nsf/enc_medicine/11034/%D0%94%D0%B8%D1%81%D0%BF%D0%B0%D0%BD%D1%8

1%D0%B5%D1%80 (accessed:27.04.2022)
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(pyc. MUC) as it was found out during the survey) to create value, namely - ‘outcomes that matter
to patients' and 'costs’, which will reveal the role of information systems in the process of creating
a Care Delivery Value Chain. Since the functionality of the modules for each department may
differ depending on the developer, and we do not know yet what modules are used for each cycle
stage, this study is based on the modules functionalities of EHR and ERP presented in the previous

sub-chapter.

As it can be observed on the table 10, the cycle covers the most important part, which
concerns disease treatment process. One of this chapter's task is to study theoretical applicability
of various information systems for various steps of care delivery cycle. To do that, there will be
given different practical examples of care delivery value cycle developed and studied by Porter

for such IPUs as Orthopedic center and AIDS center.

According to the survey results, respondents find popular following modules:
e EHR

The minimum requirement for any HIS. EHRs collect medical information about patients,
record visit results, medicines prescribed, services received and their results and condition of
health. What is really bad here is that patients that do not have records in a clinic they address
need to start EHR again. In Russia EHRs are not united very well yet, as addressing different
clinics requires getting a new EHR, which may urge doctors to repeat same diagnostics that patient
might have undergone before. (Kuhtichev, 2016)

e Diagnostics modules (e.g. Laboratory and Radiology)

These diagnostics modules become essential tools for condition estimation and preparing
to invasive or active treatment. Currently, a lot of clinics use outsourced laboratories, which are
frequently but not always incorporated into the EHR. This is the problem of system integration.
Laboratory data should contain lab orders and lab results. Some researchers specify that currently,
there are no unified laboratory coding system for certified EHRs, and the majority of clinics rely
on local coding systems for lab orders and results. This may limit the interoperability of multi-
site EHR-derived lab data. In addition, different healthcare facilities may use different laboratory
tests to measure the same sample, each of which has a different laboratory code. It arises the
problem of linking the items automatically. In addition, certain lab results may be protected by
laws (e.g., lab tests revealing HIV status) and thus might be missing from EHR-extracts.
(Ehrenstein et al., 2019)
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e Hospital Pharmacy

Drug provision helps plan, procure and distribute medicines. It also manages pharmacy
warehouse, including accounting for receipts, dispensing, write-offs of medicines and medical
supplies, inventory results. This can be used not only for regular drug provision but also in value
procurement, which is about orientation not only on best price offer or economically best offer
but procuring such an offer that is the best in terms of both price, quality and first of all patient
results, so called multidimensional specification of needs including qualitative elements, with an
explicit focus on patient impact (eg. treatement results and patient comfort)>°. Pharmacy modules
can be helpful here as they contain specifiactions for each drug and functional requirements to it.
Normally, pharmacy modules can keep procurement records, namely contracts with
counterparties, funding sources. Also the program can control the actual selling prices of the
manufacturer from the protocol for agreeing on prices for the supply of vital and essential

medicines.>!
e HR

In terms of value creation, HR modules that are used in ERP for health care help assign
and schedule doctors, connect motivation with KPI systems, estimate the results of work and
numbers of visits, trace competencies and qualification backgrounds. Another point is planning
and registering all changes in the staffing schedules, controlling the availability of certificates and
permissions to work with narcotic drugs, qualification categories. (with function to add payments
for them) and tracking the need for renewal of certificates in a timely manner. Also what happens
here is reducing costs for the preparation of regulatory forms for corresponding organizations
(narcotics control authorities, certification commissions, etc.). Calculating the length of service
of an employee automatically, based on the history of their work activity, automatization of work
with a large volume of printed documents (it is also possible to use custom templates for printed
forms). All this together can be used to motivate personnel (e.g. through financial bonuses for
achieved results, considering personal interests), choosing the most suitable doctors for particular
cases, which can have positive impact on value. From the point of budgetary organization, HRM

module can simplify workflow of organization, reducing time and costs required for daily routine.

0 How to eat the Value-based Procurement elephant? A Deloitte point of view.2018.Deloitte. URL:
https://www2.deloitte.com/content/dam/Deloitte/be/Documents/strategy/Value%20based%20procurement%20-
%20Deloite%20Belgium.pdf (accessed:27.04.2022)

51 MeToanueckmne pekomeHaauum no obecneveHmIo GyHKLMOHaNbHbBIX BO3MOMXKHOCTEN MeANLMHCKMX
MHOOPMALMOHHbBIX CUCTEM MEANLMHCKMX OpraHm3aumii. MUHUCTepCTBO 3apaBooxpaHerns P$.2016. URL:
https://spbmiac.ru/wp-content/uploads/2018/02/Rekomendatsii-po-obespecheniyu-funktsionalnyh-
vozmozhnostej-MIS-MO.pdf (accessed:27.04.2022)
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Also another feature is uploading of data onto the Federal Register of Medical Workers, which
also complies with public regulations. (Vaideeswaran and Kulandai, 2019)

e Invalid food

This module allows the formation of diets according to medical indications, drawing up cards
of dishes depending on the indicators of the prescribed diet; preparation of the food menu, control
of the total cost and expenses of products, registration of basic and additional residency

requirements. It allows to plan resources and improves cost.>?
Modules used in clinics out of disease care cycle:
e Administration system (registration of patients and scheduling)

Patients do not step right into the doctor's office from the entrance door. Their first
interaction with a clinic starts at registration desk supported by administration module. Here
patients can register for an appointment with a doctor. All required data get prepared beforehand
prior to the visit, so it helps save time of doctors. Data base of a registration desk also can contain
and manage personal data about patients. These may contain the history of visits, personal 1Ds of
a patient, insurance data and other payment documentation, refusal and detachment from clinic
(especially, if the clinic is the public one), accounting of disabled people and those who can
receive social benefits. Some additional tools like reading bar code of printed insurance card

(pyc.nmevyatHbIi MenuUMHCKUN nonuc), and other documents. New patients also can create a new

EHR®3,

From the point of value creation, such systems help manage the flows of patients, and
which is more significant the queues. First of all, the patients in the lobby who just have come get
individual queue number to registration desk. The patients feel less stressful because they do not
need to be on their guard when queuing. When reaching the desk, the system helps choose
necessary service according to the goal of visit, doctor's schedule and thus distribute the patients

accordingly.

Such systems are often integrated with online services and private online profile of a patient
and a patient can get an appointment without coming to clinic personally, which increases the

chances of positive service satisfaction.

52 |bid
53 HectaHgapTHble pelleHna Npu BHeAPEHUM HOBO MOAEeNN MeAULIMHCKON OpraHM3aLum, OKasblBatoLuel
NepBUYHYIO MeSUKO-CaHUTapPHYH MOMOLLLL. Bcepoccuiickan HaydyHo-NpaKkTUYeckan KoHdepeHuua "Passutune
CMCTeMbl OKa3aHWA NepBUYHON MeanKo-caHMTapHo nomouwm". 2019. URL: https://static-
0.minzdrav.gov.ru/system/attachments/attaches/000/048/231/original/ (accessed:27.04.2022)
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¢ Billing

Billing systems can contain coefficients, which allow calculating the cost depending on the
conditions for the provision of services (consumption of human resources, materials, time during
which assistance was provided, and so on). It is possible to register letters of guarantee issued by
insurance companies indicating specific services and amounts for a patient or group of patients.
The validity period of the letter, the limit of the amount allocated for services, and the list of
services covered by the letter are set. From a billing point of view, the letter of guarantee is a

factual attachment.>*

The cost and quality of services varies depending on the category of the patient. A category
with certain cost calculation criteria is set in the system. One can also set a price list for a company
under certain conditions (for example, an organization with more than 200 people is served in a

clinic).

Actually monitoring the cost of medical care and costing is an extremely urgent task for
clinics. Some researches specify that it is done according to three main practices: using
classification system for treated cases, which is used to group cases into mutually exclusive
categories, using hospital cost accounting system necessary to determine the relative cost of each
category (group), which is usually calculated based on the cost of treating an “average” patient in
this particular category, economic parameters, including the calculation of the "base" rate, which
is the cost of the system average case and is used for the subsequent calculation of the cost of the
treated case (good for bundled payments), based on the relative cost of the group, as well as
correction factors that take into account differences in structural and other factors (in this research
considered a malpractice). An information system, which includes billing, economy statistics
blocks and reporting procedures, as well as a monitoring and evaluation system is a tool of
monitoring the costs, which simplifies this process®.

So, cost is calculated on the basis of the collection of operational data from the HIS, systems
of auxiliary and paraclinical services and from other financial blocks. This requires full and
seamless integration of all operational processes within a medical organization, both basic clinical

and financial management.

The creation of an integrated system from products of various manufacturers carries a high

level of technological and organizational risks. In the countries of Western Europe and North

54 Bunnaunr cuctema. KaurloT. URL: https://kauri-iot.com/blog-post/billing-sistema/
55 3ayem meguumHe ERP. MeanLMHCKMM OpraHn3aLmam NpeAcToUT BNAOTHYIO 3aHATbCA SKOHOMMKOI. 2015. 1C.
URL: https://solutions.1c.ru/articles/1051/ (accessed:27.04.2022)
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America, this approach is not common, so the presence of two adjacent systems of different
developers often becomes the reason for the introduction of a single information system.>®

e Decision-making tools (statistics and analytics)

Here it is a tool for reporting. It can prepare workflow in accordance with state statistical
reporting standards and also preview the generated reports, printing of reports. It can be used by
managers in clinics to be more aware of state of affairs there and to determine strategic goals and
weak points. Such systems allow to export reports to office applications, so it is possible to use
more sophisticated statistical methods if needed. Ultimate goal of this module is to help create
analytical reports for a clinic®.

So, now that the references to modules are provided, we can transit to the cycle. However,
it must be noted that some researchers find its activities incomplete. It is suggested that it can be
augmented by 'Inbound logistics' link from the original Value chain. It is based on the idea that
components that make value are not limited. In light of that logistic activities are proposed as
elements that can improve condition of patients. It is supposed that the procurement activities of
a medical organization should help it meet its needs for medicines, consumables and medical
equipment (and other purchases) within the link. In that sense it is important to help tools that

allow to organize and plan drug provision, procure and distribute medicines.(lvanov et al., 2021)

The next link is 'monitoring/preventing phase'. For monitoring phase the activities of AIDS
center include identification of high risk individuals, testing them and providing them with
appropriate risk reduction strategy, which may include recommendations for correction of risky
behavior and connecting patients with primary care system. Ultimately, a doctor creates a record
in EHR that contains information about the visit. One of the challenges of Care Delivery Value
Chain implementation is ‘outcomes measuring'. At ‘'monitoring/preventing’ a patient is screened
for HIV, tuberculosis and sexually transmitted infections. Baseline demographics is also

collected. (lvanov et al, 2022)

The same phase activities for Orthopedic IPU are structurally the same but correspond other
specifics. Doctor must do examination first and according to the results refer to specialists or
propose prevention activities if necessary. This can be prescription of anti-inflammatory

medicines and recommendations of exercise regimen as well as losing weight recommendations.

%6 |bid
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What is measured here is joint-specific symptoms and overall health criteria (Porter, 2014). In
both cases an enabling tool for that stage is EHR. An EHR is an electronic system used and
maintained by healthcare systems to collect and store patients’ medical information. As a result,
it allows to keep medical protocols. EHRs are used across clinical care and healthcare
administration to capture a variety of medical information from individual patients over time, as
well as to manage clinical workflows. EHRs contain different types of patient-level variables,
such as demographics, diagnoses, problem lists, medications, vital signs, and laboratory data.
When integrated with statistical registries and online patient profile, EHR extends its
functionalities, including the capture of health information, orders and results management,
clinical decision support, health information exchange, electronic communication, patient
support, administrative processes, and population health reporting. Also, AIDS center may sent
patients for screening to laboratory. Here, the information generated there goes to EHR as well

provided that they are connected.

So, in both cases EHR helps collect and store significant information that can help identify
risks and establish whether a patient had viruses before (in case of AIDS center) and study the

history of symptoms and fractures (in case of Orthopedic center).

Based on the measured outcomes of this stage and expert's conclusions, patient may proceed
to 'diagnostics' stage. Here it is necessary to determine a proper diagnosis. If HIV status is
confirmed a doctor need to determine method of transmission and whether patient has
tuberculosis, syphilis or other diseases that may aggravate HIV condition. This must lead to

creation of disease management plan and scheduling of follow-up visits.

In case of Orthopedic diseases diagnostics activities include performing and evaluation of
MRI and X-ray. Their results allow to assess cartilage loss and assess bone alterations. With
drawing meaningful results from diagnostics, a doctor recommends treatment plan (surgery or
other options) The measured criteria can be loss of cartilage, change in subchondral bone, joint-

specific symptoms and function and also overall health criteria.

At this stage laboratory and radiology information modules can facilitate the cycle process.
As they are normally integrated with working place of a doctor and EHR both patients and doctors
can extract the data for different purposes. Laboratory system must be able to support integration
with medical equipment, with the ability to transmit equipment data on the user's PC and to let

doctor write this data into the examination protocol.
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Radiology (PACS) module suits Orthopedic IPU needs. Just like laboratory module it allows
to report results and archive images of results. Ultimately both modules integrate with EHR,
which is used for farther decision made by doctors. Actually, other diagnostic equipment can also

be integrated with EHR and be used like radiology and laboratory modules.

It might happen that disease would require active intervention. In this case 'preparing’ for
‘intervention’ is the next cycle activity. Doctors need to gather a team of dedicated doctors that
specialize on that particular groups of diseases. In AIDS center, it is about formulation and
explanation of a treatment plan to patient, improving patient's awareness and connecting them to
care team. Necessary medications also need to be procured and prepared as well. Various criteria
that indicate co-morbidities and diseases progression become objects of measurement. (Batueva
et al, 2022) In case of Orthopedic IPU the activities coincide with these of AIDS center. (Porter,
2014)

HR module that belongs to ERP system is the module that manages personnel of a clinic. It
contains all necessary information about doctors and nurses: their competences, skKills,
qualifications and In terms of care delivery value chain HR module helps select the most relevant
personnel for a certain case of treatment. The selection process is based on skill and qualification
review of personnel and then the module assigns them and schedules their time for patients. HR
module as a mean of personnel information storage can be used as an auxiliary tool for motivation
to work better and stimulus for continuous education, which will positively affect results of
doctor's work and produce value. Another necessary information system is hospital pharmacy.
This module procures, accounts, stores and distributes medical supplies (consumables). At
‘preparing’ stage it is necessary to understand what medicines will need for treatment and procure
them. IPUs and centers that specialize in treatment of certain groups of diseases may have a list
of medicines they procure on regular basis, which is why they can easily plan and procure them.
But in cases outside of IPU and clinics similar to it may be so that medicines require proper more

precise planning, which can be achieved through pharmacy module.

After having prepared for ‘intervening’, this step becomes next. Here AIDS centers initiate
comprehensive antiretroviral therapy and assess medication readiness. Patient gets prepared for
disease progression and side-effects of associated treatment. During this process secondary
infections and associated illnesses get managed as well. As for measured indicators these are
monthly primary Care assessment, HIV testing for others at risk and laboratory evaluation for
medication initiation. (Batueva et al, 2022) Orthopedic IPU's activities of this stage include

anesthesia, surgical invasions and pain management. Blood loss, operating time and consequent

63



complications are measured here. (Porter, 2014) Yet again, HIS and its ERP modules use EHR,
which is contains data about patient's physics like height and weight and allergy, which is
necessary for and anesthesia calculation and use. Also, pharmacy will administer necessary

medicines relevant to patient's condition.

'Recovering/rehabbing’ and 'continuous disease management' implies support of patient
after intervention phase. Its activities for AIDS center include managing effects of associated
illnesses and determination of supporting nutritional modifications, preparing patient for end-of-
life management and primary care and health maintenance. (Batueva et al, 2022) In case of
Orthopedic IPU, patients may need additional surgical invasion and visiting procedures. Here we
measure if at this stage happened infections what Joint-specific symptoms are observed, inpatient

length of stay, ability to return to normal activities. (Porter, 2014)

At this stage invalid food module can administer necessary food (the data of which will
be stored at accounting module) also patients need to be under constant observation and doing

screen tests may be necessary, scheduling is also an important feature.

Finally, 'Post-treatment monitoring and management of complications' is reached. In
AIDS center they must identify clinical and laboratory deterioration initiating 2-line, 3-line drug
therapies, manage acute illness and opportunistic infection (through aggressive outpatient
management or hospitalization and managing side effects of treatment. HIV staging and
medication response can be used for measurement here. (Batueva et al, 2022) In Orthopedic IPU
they need to prescribe prophylactic antibiotics when needed and set long-term exercise plan.
Symptoms and physical characteristics are monitored in this case. EHR and diagnostics modules

are used in both cases. (Porter, 2014)

Properly built system with organized data integration and management allows to
implement valuable managerial solutions. For example, to predict patient flows through
construction of "imitation models”. Doing so requires actual patient-centric information and
completion will result in immediate cost optimization and improvement of resource allocation.
(Krasilnikov, 2017)

To conclude, the exchange of information ensures stable links between different health
care providers, integrates different stages of medical care, avoids duplication of diagnostic
studies, and creates conditions for interaction between doctors and patients. Integrated payment
methods for medical care create economic incentives for the joint work of outpatient and inpatient

services, ensuring the continuity of treatment. (Shevskiy and Sheiman, 2013)
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Conclusion

Patient-centricity has become a popular topic since it urges to do what most of
contemporary health care systems lack — concentrating on patients' needs. National health systems
try to get to this approach differently. One of the approaches developed is 'Care Delivery Value
Chain’, which actually went out of business domain. In '‘Care Delivery Value Chain’, that was
proposed by Porter and Teisberg, and was developed from the original "Value Chain' we see a lot
of business strategic concepts like ‘competitive advantage' and 'cost leadership'. However, what is
special in Care Delivery Value Chain is that it tends to take into account the interests of patients
and more significantly — the real outcomes of their treatment. Also, costs management is another
marker of value. As it was discussed, this concept requires a lot of coordination and integration to
deal with impact of care fragmentation and eliminate additional costs. This would require an
information system, which would enable and support care integration. Also, one of the strategic
goals of the authorities is to develop a single information network the aim of which is to exchange
medical data between medical institutions, health authorities and citizens. As this process involves
several components that have hierarchical structure success of this plan depends on how good the

information systems are implemented on lower stages which are individual clinics.

Building Care Delivery Value Chain is a long process that requires massive reorganizations
of the whole management and IT structure. In order to do both Russian public and private clinics
will need to take new approach to outcome and cost measurement, order of care delivery and way
of payment. In this case information systems become a reliable and effective tool to ensure this.
During this research we learned that information systems refer to a class of supporting innovations.
They can manage information flows and resources to improve efficiency and effectiveness both in
terms of patient outcomes and costs. In Russia HIS is the most common information system for
health care, however it is often confused with ERP and vice versa. In fact, as it was learned through
interviews and literature analysis, ERP enables to link finances, resources (material and human)
and the quality of medical care for their coordinated management and can be integrated into HIS.
Thus, the 'enabling IT system' necessary to implement Care Delivery Value Chain in Russian
reality would be HIS (provided that technical integrity requirements are complied). HIS integrates
all other information systems into one framework. The scope of systems used depends on the

strategic goals and specifics of clinics.

To implement it successfully, clinic management should understand the goals of
implementations very well, as implementation of wrong system might lead to the need to replace

it with another one. In this case, it might lead to big problems as the partners of clinic might be
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already used to it, also it is very difficult to re-teach stuff. Another problem is acquiring the systems
with integration capabilities like open architecture. Although, it is not problematic for same
company products, clinics sometimes have different system providers, which may be
corresponding to their needs and standards but lack integrity and produce silos, which is bad for
value creation. The medical data of each patient is formed in different medical institutions as a
result of the work of many doctors and the medical devices they use. The integration of this data
Is important both for the quality of medical care and for saving money in the system.

Also, some companies, especially those with many branches, may have difficulty
accounting for cost data. They have begun to realize that the use of data in business is becoming a
necessary requirement for sustainable development, and many companies are beginning to actively
use corporate information systems. In clinics it is important as well as costs management is another
component of value. To allow this happen, data must be properly collected, processed, stored and
used. In return, clinics become more cost aware and also have the opportunity to look at their chain
from the outside.

Also, the influence various modules of HIS and ERP on care delivery cycle were studied
in this work and the scope of their functions in value creation was qualitatively measured. The

consolidated results for treating groups of diseases are presented in table below.

Electronic Health Records
Laboratory/Radiology module
HR module
Hospital Pharmacy

Electronic Health Records
Laboratory/Radiclogy module

Monitoring and Preventing Diagnosing

. th is Health H

Electronic Health Records Electronic Health Records
Laboratory/Radiology module LaboratoryﬁRadioIDgy module Hospital
Hospital Pharmacy Pharmacy,
Electronic
Health
Records,
Invalid food

Table 11. Care Delivery Value Chain cycle augmented by HIS modules

They allow to solve two major problems - to reduce costs (or keep them at the existing
level) and to improve the quality of medical care. The first task is solved by increasing operational
efficiency and the possibility of introducing new, more efficient business processes. Analysis of
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complete information in real time helps to improve the quality of decisions made, thereby solving

the second problem.

One of the task the modules deal with involves planning so that the right resources are
assigned to the right tasks. Managing resources involves schedules and budgets for people, projects,
equipment, and supplies. It positively affects costs and allows to measure outcomes in the end.

There are certain limitations of this research. It studies only implementation of information
systems on clinical level, while the final point of this strategy is to create a hierarchical network
of regional and then federal significance and information systems help greatly to achieve that.

Thus, it represents another interesting topic worth studying.
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Appendix I. Questionnaire

Onpoc Ha TeMy HH(pOPMATH3ANUN MeTUIITUHCKHAX YUPeKIeHU
Yeaocaemwiii pecnonoenm, oanHwiti onpoc npoBOOUMCs 8 pAMKAX UCCIe008AHUS HA MeM)
UHopMamu3ayuU PoCCUCKUX MeOUYUHCKUX yupedxcoeHull. Eeo npoxoicoenue 3atimem He Oojee
3 munym.
brazooapum 3a yuacmue!

* Omeem oba3amelien

1. Bama opranuzanus: *
e bonbHuIa
e [lonuknuHuka
e [pyroe:

2. Tloxamyiicra, 3akoHunTe (pasy, BeIOpaB, Ha Bamr B3rsin, Hanboiee moaxoasiiee At Hee
okoHuaHue: "COBOKYITHOCTb UCIIOIB3YEMBIX B MEIULIMHCKON OpraHu3alun
MH(OPMAIIMOHHBIX CUCTEM Ha3bIBaeTcs ..." *

e MMUC (Meaununackue HHGOPMAIIMOHHBIE CHCTEMBI)
e ERP (Cucremsl miaHupoBaHusl peCypcoB IPeIIPUSITHS)
e [lpyroe:

3. Kommenrapuii k Bamemy otety

4. Ecnun Bama MmenuiuHcKast OpraHu3anus UCIOJb3yeT KaKyro-I1100 HHPOPMALMOHHYIO
CUCTEMY, MOXallyiicTa, BIOepuTe Ha3BaHUE ee hupMbl-pazpaboTurka U3 cnucka Huxke. Eciu
pa3pabOTUMK B CIIUCKE OTCYTCTBYET, MOXKAIYICTa, YKOKUTE ero Ha3BaHue B rpade "Jpyroe".
Ecnu y Bac HeckonbKo cucTeM pa3HbIX pa3padOTYnKOB, Bl MoXkeTe BRIOpaTh HECKOIBKO
BapHaHTOB OTBETOB.™
e ApuanHa
e UudoknuHuka

e 1C
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e Medesk

e (CamcoH

e CIL.APM (¢upma-pazpabotuuk cucremsl qMS)
e MedTrak

e Menuanor

e ABHIlcHHA

e Medwork

e Awmyner

e nrepun

e Uutpamen

e Topunc
o doboc
e DBepect

e Apremuaa

e MeglC-T
o BAPC Men
e Jlpyroe:

[Toxanyiicta, yKakKuTe, Kakue CIIy>KObl HHTETpUpOBaHbl B Bairy nHpopmMannoHHyro
cucteMy. MoxHO BbIOpaTh HECKOJIBKO BApUAHTOB OTBETOB. BbI Takke MoXxeTe yka3aTbh CBOU
BapuaHT B rpage "Jpyroe".*

e AJIMUHUCTPUPOBAHHE TOTOKOB MAI[IEHTOB

e buwumHr

e DJIEeKTpPOHHAsI METUIIMHCKAs KapTa

e CraTHCTHKA U aHAIUTUKA (CUCTEMA MOJIEP’KKU MPUHATHS PEeILICHHI)

e Cucrembl HAOJIIOICHHS 32 TAIIUEHTOM

e bonpHuyHag anrTeka

e Jluernueckoe NUTaHUE

e JlaGoparopus

o Panmosorus

e byxrantepckuil yder

e VYnpaBieHue Kaapamu

e Jlpyroe:
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Appendix Il. Figures and Tables

@ HIS

@ ERF
@ Collection of programs like HIS, LI5S and so on

@ Systems of clinical management
@ CRM system

@ Both HIS and ERP

@ Collection of various programs

Figure 1. The view of managers on infromation systems

Federal level

7

Region level

1

Individual clinics

Table 1. The hierarchy of integration
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FIRM INFRASTRUCTURE

SUPPORT

1 |
HUMAN RESOURCE MANAGEMENT
I |

ACTIVITIES

[ I
TECHNOLOGY DEVELOPMENT
| 1

B e E

| |
| FROCUREMENT) |

INBOUNDY OPERATIONS OUTBOUND MARKETING SERVICE
LOGISTICS LOGISTICS & SALES

PRIMARY ACTIVITIES

Tahle 2 Value Chain Activities (Parter 1985)

Organizational

Integration of organizations are brought together formally by mergers or through
collectives and/or virtually through coordinated provider networks or via
contacts between separate organizations brokered by purchaser

Integration of non-clinical support and back-office functions, such as electronic

Functional
patient records
Integration of different clinical services at an organizational level, such as
Service through teams of
multidisciplinary profeszionals
Integration of care delivered by professional and providers to patients into a
Clinical single or coherent

process within and/or across professions, such as through use of shared
guidelines and protocols

a

Table 3. Types of integration (1) (Goodwin, 2016)
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Horizontal integration

Integrated care between health services, social services and other care
providers that is usually based on the development of multi-disciplinary teams
and/or care networks that support a specific client group (e.g. for older people

with complex needs)

Vertical integration

Integrated care across primary, community, hospital and tertiary care services
manifest in protocol-driven (best practice) care pathways for people with
specific diseases (such as COPD and diabetes) and,/or care transitions between
hospitals to intermediate and community-based care providers

Sectoral integration

Integrated care within one sector, for example combining horizontal and
vertical programmes of integrated care within mental health services through
multi-professional teams and networks of primary, community and secondary

care providers;

People-centred
integration

Integrated care between providers and patients and other service users to
engage and empower people through health education, shared decision-making,
supported self-management, and community engagement;

Whole-system
integration:

Integrated care that embraces public health to support both a population-based
and person-centred approach to care. This is integrated care at its most
ambitious since it focuses onthe multiple needs of whole populations, not just
to care groups or diseases.

Table 4. Types of integration {2) {Goodwin, 2016)
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Definition

IPU Ambulatory Orthopaedic Care

IPU Fragility Fracture Care

IPU Complex Polytrauma

1. Condition

2. Population segments

3. Cycle(s) of care

4. Organization

5. Core team and support services

6. Key location(s)

7. Key assets

Fractures and associated injuries
managed on an outpatient basis (ie,
walking wounded), for example,
closed fracture of the distal radius

Broad range of adult patient
populations = complex
psychosocial needs

First specialist outpatient clinic
review till discharge from clinic

ED information flow, prework,
briefing (team huddle), clinic,
debrief, follow-up

Orthopaedic surgeon
Associate provider (midlevel)
Physical therapist

Psychologist/behavioral health
specialist
Social worker

Nutritionist
Risk factor modification

Outpatient clinic

Outcome measurement platform
Dynamic costing system
Real-time activity tracking
Shared decision-making solution

Fragility fractures related to
osteoporosis after low-energy
injury (eg, osteoporotic fractures of
the proximal humerus, wrist, hip,
tibial shaft, spine)

Elderly patient population with
osteoporotic fragility fractures *
complex psychosocial needs

Initial hospital admission—lifelong
surveillance

ED information flow, prework,
briefing (team huddle), rounds,
debrief, follow-up

Orthopaedic surgeon
Associate provider (midlevel)
Physical therapist

Orthogeriatrician
Anesthesiologist

Nurse (advanced nurse practitioner)

Social worker

Psychologist/behavioral health
specialist

Primary care practitioner (remote
access)

Nutritionist

Risk factor modification*

Pharmacist

Inpatient trauma unit

Outpatient clinic

Outcome measurement platformy

Dynamic costing system

Real-time activity tracking

Shared decision-making solution

Two or more severe injuries in 1 or
more body areas after high-energy
injury (eg, open/closed fractures of
axial/appendicular skeleton,
concurrent head, chest, abdominal
injuries)

Broad range of adult patient
populations = complex
psychosocial needs

Initial hospital admission—long-term
review (variable, patient-provider
designated)

ED information flow, prework,
briefing (team huddle),
rounds/clinic, debrief, follow-up

Orthopaedic surgeon
Associate provider (midlevel)

Coordinator (advanced nurse
practitioner)

Physical therapist

General/vascular/neuro/plastic
surgeon

Anesthesiologist/Intensivist

Social worker

Psychologist/behavioral health
specialist

Risk factor modification

Nutritionist

Risk factor modificationt
Pharmacist

Inpatient trauma unit

Outpatient clinic

Outcome measurement platform
Dynamic costing system
Real-time activity tracking
Shared decision-making solution

‘tInjury prevention.

infections, pressure ulcers).

*Injury/falls prevention; Secondary fracture prevention, for example, pharmacological.

iAligned with national/international benchmarking/key performance indicators, for example, length of stay, discharge disposition, complication rates (ie, hospital acquired

Table 5. An example of an IPU (Jayakumar et al., 2019)
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Advantages

Disadvantages

Encourages the delivery of care and
maximizing patient visits

Offers little or no incentive to deliver efficient
CAre of prevent UNtecessary care

Eelatively flexible and 1s employed
regardless of the size or organizational
structure

Supports accountability for patient care,

but it 15 often limited to the scope of the

service a particular physician provides at
any point in time

Limited to face-to-face visits and actz as a
barrier to care coordination and management
of conditions via other means

Patients suffer the logistics involved in this
type of model

Table 6. Fee-for-service model
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Improves coordination among multiple

caregivers

How to define the boundaries of an episode

Flexibility in terms of place and timing

care can be deliversd

Effective management of an episode

(reduce treatment/manage costs)

Can create barriers to patients’ choice of

provider and/or geographic preferences

sumplicity in billing logistics (one bill

instead of many)

Lack of incentive to reduce unnecessary

episodes

Accountability for care for a specific

episode

The tendency to avoid high-risk patients or
cases that could exceed the average episode

payment

Table 7. Bundled payments model
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Electronic medical records (electronic medical history, electronic health
passport)

Medical examination protocol

Care diary

Management of a dispensary group of patients with chronic diseases

Support of clinical expert work

Medicine prescription records

Dentistry

Diagnostics records

Planning and recording of surgical interventions

Accounting and monitoring of anesthetic benefits

Intensive care records

Patient's perfusion chart

Patient condition monitoring system

Laboratory system

Radiology system (PACS)

Table 8. EHR structure

ERP system

Accounting System

Human Resource management System

Reporting System

Equipment Inventory System

Assets Management System

Hospital Pharmacy

Invalid food

Billing System

Administration System

System of relationships with paying organizations

Workflow System

Official web-site of the clinic

Tabie 9. ERP structure
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Informing (g, prevention and screening, education atfvd counselling, pre~inteffvemion educational érogrammes, patient cdmpliance
andengaging | counselling and mositoring) : : :
Measuri Sz ’ ; Patient
asuring (eg, tests, imaging, dutcomes, patient recoids, management) : : Galoe
Accessing (sites of care—eg, office visits, lab visits, hospital visits, patient transport, visiting nurses gr health workers, remate consultation \
Monitoring and Diagnosing Preparing Intervening Recovering Monitoring and managing
preventing + Medical history « Choosing the « Ordering and rehabing « Monitoring and managing
» Medical history « Specifying, team administering « Inpatient recovery [  the patient’s condition
» Screening organising tests « Pre-intervention drug therapy « Inpatient and * Monitoring compliance /' oo i
» Identifying risk « Interpreting data preparations « Performing outpatient with therapy outcomes
factors « Consultation « Pre-treatment procedures rehab « Monitoring lifestyle perunit
« Prevention with experts « Performing « Therapy fine- modifications of cost
programmes « Determining the counselling tuning
treatment plan therapy + Developing a
discharge plan
Y [ T LY
Table 10. Care Delivery Value Chain cycie {Porter and Teisberg, 2006)
Electronic Health Records
z Laboratory/Radiology module
_Jewo.‘lc H:eahh Records HR module
Laboratory/Radiology module Hospital Pharmacy
Monitoring and Preventing
Electronic Health Records Electronic Health Records
Laboratory/Radiology module Laboratory/Radiology module Hospital
H | Ph ;
ospital Pharmacy Pharmacy,
/ Electronic
Monitoring and Managing Recovering rehabing Intervening Health
Records,
Invalid food

Table 11. Care Delivery Value Chain cycie augmented by HIS modules
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