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Abstract. The article considers the principles of applicatafrlean technolo-
gies for management of medical organization. BHewn that the introduction
of medical information systems can improve the mess processes of the clin-
ic, increase patient satisfaction, availabilitysefvices, increase efficiency and
eliminate temporary, financial and other losses.

Specialized software for organization of logistmafs during medical examina-
tions is presented. The article describes the @éper of implementing the au-
tomation system of the medical institution withiretframework of the target
program "Digital economics of the Russian Federdtion

Among the results that can be achieved in the imefgation of the approach,
it is possible to identify a reduction in the wagitime for the patient to receive
services, increasing patient satisfaction withdhality and timing of services,
ensuring a balanced distribution of functional mspbilities between doctors
and the average medical staff, as well as theictstr of staff functions within
individual structural units (registry, clinical latatory, etc.), optimization of in-
formation flows, including improving the efficien@f the medical information
system, elimination of duplication and excessivehuad labor when entering
medical information into an electronic medical neto

The necessity of formation of doctors competennethé field of information
technologies within the system of continuous mddickucation is also shown,
the program of professional development on theshafseffective interaction of
higher educational institution and practical heaktbe is offered.

Keywords: lean manufacturing technologies, medical infororasystems, au-
tomated control system of medical examinations

1 Principles of Lean Production for Health Care

In recent years, great attention has been paileaévelopment of one of the most
socially important sectors of the economy — healthcHowever, despite the emerg-
ing positive trends in the growth of life expectgneduction of mortality, including
infant mortality, yet health care reforms in Rudséve not yet yielded the expected
result.



A possible solution - a set of approaches and nastho improve production effi-
ciency and product quality, which received the mi&tin of Lean production (LP) is a
management concept based on a steady desire tmagknall types of losses. Lean
production involves the involvement of each empéoye the process of business
optimization and maximum focus on the consumer.zpdU participates in the
implementation of this approach in the leadingiingons of the Ryazan region in the
framework of a joint project of the Ministry of Hd#aof the Russian Federation and
the state corporation "Rosatom". The project "Lkaspital" are implemented to im-
prove processes in medical organizations aimedcagasing patient satisfaction and
availability of services, increase efficiency aringnate the existing time, financial
and other losses, improving the workplace, ensutiegsafety and comfort of em-
ployees ' work (see Fig.1).
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Fig. 1. Scheme of possible losses detected in healtistigitions

So, in short, the project "Lean clinic" is desigrnedptimize the work of the regis-
try, health workers, laboratories and remove unssay walking around the offices
so. In the framework of the joint project of theagn state medical university in
Ryazan and "Ryazan-stroy" is carried out on theetidgpment and implementation of
specialized software for the implementation of Ipanduction concepts, in particular
engaged in the logistics of patient flows in thstitution. With its help, it is possible
to create a itinerary for visiting doctors with animum waiting time, which signifi-



cantly reduces the presence of the patient in aagaleohstitution and as a result, re-
ducing queues [1].

2 Digital Transformation of Medicine

Great hopes in the modernization of the managesysiem in medicine are placed
on the transition to digital health care, the wtead introduction of telemedicine
technologies. The approaches that they provide,cgmusolve the problems of effi-
ciency at all stages of rendering of medical aid.

Over the past ten years, the Russian Federatiomdmsnulated considerable ex-
perience in the development and implementatiomfifrmation systems used in the
work of health care institutions and health manag@nat various levels [2]. As part
of the construction of "Digital health" at the std¢vel, the task is to create conditions
for the construction of a common information spatehe field of medicine, the
widespread introduction of information technologies the real improvement of the
quality of medical care.

The introduction of information systems of diffetdavels for the effective man-
agement of the medical institution is associateth Wie solution of several tasks of
modernization of the health system:

 creating the necessary economic conditions;

« development and updating of computer and commuaitébols;

« operational improvement of information systems amreection with the introduc-
tion of new requirements;

* improvement of the user's intellectual environménvugh various forms of train-
ing and retraining.

Thus, the process of informatization in health daas several components: eco-
nomic (investment), technical (computing and comitafions), information (medi-
cal information system, specialized software), ititellectual (trained personnel and
patients).

If the technical and economic components are colylelependent on financial
investments, then the rest is also determined &hthman factor, and the elimination
of difficulties here is the most laborious task.

Therefore, one of the most significant problemsnédrmatization of medical and
technological processes and management of heakhicdhe creation of the neces-
sary software and intellectual level among physisjastarting with managers and
ending with average medical workers.

3 Specialized  Software for Implementation of lean
Manufacturing Approachesin Polyclinics

The project "Lean hospital" aims to optimize thgis&y, health care workers, labora-
tories and deleting the unnecessary walking froficefto office patients. In the



framework of the Ryazan state medical Universitgtjg with "KIVTS Ryazan'stroy"
on the basis of 1C program was written which optesithe logistics flow of patients
in a medical facility. With its help, it is possibto create a route list of visits to doc-
tors during medical examination with a minimum wagt time, which significantly
reduces the presence of the patient in a medisétution and as a consequence re-
duces queues, reduces the economic costs of thaipagion.

To get started in the program you need to fill e tdirectories. Reference
"EXPERTS" designed to maintain a database of tleeiafties of the doctors of the
medical institution.

Directory "EMPLOYEE" is designed to maintain a datae of hundreds of medi-
cal organizations in accordance with their spexagibns. Templates for preventive
examinations are created for each age group, ishmiioctors and their time of ad-
mission are entered.

Reference books "PATIENTS" and "INSURANCE COMPANIE&e used to
maintain a database of patients and their detdilhhe medical institution in the
course of work need to store data on patients. idetpeated for each section of the
program to facilitate the use of all functionality.

After filling of reference books it is necessaryfitbin the section "SCHEDULES
of WORK" in which the schedule of doctors accordiagypes of examinations con-
tains (see Fig.2).
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Fig. 2. The formation of a single card for medical exaation



On the basis of the schedule of doctors, a singlgpan per day is created in the
SINGLE COUPON section to visit several doctors.

When creating a single pass selects the type peaton, date of visit, change of
doctor and pressed to FORM a UNIFIED CARD ACCORDIMGhe SCHEDULE.
A list of doctor's visit vouchers per day is crehte

Thus, the passage of medical examinations is caoig for one visit, the patient
passes the maximum possible number of doctors hwgignificantly reduces his time
in the clinic and reduces the size of queues, apgisneconomic and labor costs.

This program has been successfully installed aattéady used in children's poly-
clinic Ne7, as well as installed and is being tested irdedii's polyclinicNel. With its
help, it was possible to reduce the time spentherekamination of the patient in the
clinic for 1 month old children to 35 minutes (ndede examined by 3 doctors), and
for 12 months — up to 1 hour 15 minutes (need texamined by 5 doctors). At the
moment, additional modules of the program are bedieegeloped, thanks to which it
will be possible to collect statistics of medicaainations.

4 Modernization of Medical Education in the Fidd of
Information Technology

4.1. Advanced Training of Doctorsand Interaction of the Univer sity with
Practical Health Care

As our experience shows, the introduction of anymated systems should be ac-
companied by training of users and their matetiahidation, since the use of com-
puter technology entails not only organizationad aechnological restructuring, but
also requires intensification of labor.

Without the creation of a system of total trainamgd retraining of medical person-
nel and the field of Informatics, it is impossiliéesolve the problems of informatiza-
tion of the industry. At the moment, among the Iseafihealth care bodies and insti-
tutions and practitioners, the percentage of neitngiis very low.

In this regard, Ryazan state medical Universitylanbasis of the Department of
mathematics, physics and medical Informatics, aegsnadvanced training courses
for doctors using distance learning technologieteteh them the basics of work in
medical information systems [3].

For the implementation of lean manufacturing meshtite medical staff should
have skills in the field of IT:

» maintenance of medical records in electronic form,

* registration of sick-lists in electronic form,

» create medical documentation of statistical reports

» development of templates for electronic maps;

« organization of referral to another institutionappointment with a specialist and
laboratory tests.

The peculiarities of training of existing specitdisloctors are revealed [4]:



1. different level of computer literacy of medical Wers, often complete rejection of
computer technologies (applied individual approtctraining, the use of a multi-
media projector to demonstrate all operations);

2.the presence of features of the input medical thatae field of e-forms (used to
work with filters and templates);

3. the presence of features of documentation for wiffetypes of reception (tech-
nical specialists need to advise specialists omthanization of health care);

4.the need for step-by-step instructions for studéaésailed developed clear step-
by-step instructions for laboratory work).

During the training, students increasingly noted #dvantages of using infor-
mation technologies in medicine in General, indiasign of copper-zinc documenta-
tion and organization of polyclinic.

The use of information technology as a tool foegafoduction in medicine has al-
ready yielded excellent results. The time of dineork of the doctor with patients
increased by 2 times, queues decreased by 8 tandghe waiting time of the doctor
at the office — by 12 times.

4.2. Training of Studentsand Residents

One of the goals of modern medical education isfahmation of the necessary pro-
fessional information competencies, so RyazGMU @lemnizing the course "Medi-

cal Informatics" for students in the direction dflédical care" [5]. The purpose of
mastering the discipline is to form students 'ayst knowledge in the field of com-
puter technology, informatization of medical adtas, automation of clinical and
laboratory research, computerization of manageinethie field of health care and the
ability to receive and process information fromiwas sources, work with infor-

mation on the Internet, use the capabilities of emndelemedicine technologies to
solve professional problems.

The possible strategy of teaching medical Inforosais proposed by the chief free-
lance specialist of the Ministry of health of thadRian Federation on informatization,
doctor of medical Sciences, prof. Teaching medinfdrmatics for students in the
direction "medicine" on 1 course helps to build petence related to the simple pro-
cessing of information with the use of applicatioftware, but not having the re-
quired specialized knowledge, a student is unabledrn and apply in practice these
sections of the course, systems of support of @eeimaking, computer modeling of
pharmacokinetic processes, automated medical-témdinal system of monitoring
and control functions of the body, the use of alm@ated workplace doctor in clini-
cal practice, the use of information medical systémthe management of medical
institutions.

It is advisable to divide the discipline "Medicaiférmatics” into three relevant
modules, one of which is designed to form the bakilis of the use of medical in-
formation systems (MIS) of different classes in pinefessional activity of the doctor.
For training, training versions of MIS are usedfitbin electronic medical records,
automated workplaces of medical personnel, systemsipporting medical decision-
making, etc. Of course, training in the second taird modules should be conducted



at senior courses, as students should have aisartifamount of knowledge about
the main medical technological processes.

In clinical departments it is also necessary toettgy the use of information tech-
nologies, for example, the treatment of patientstwa based entirely on the technolo-
gy of electronic medical records instead of tradiéil medical histories. For methodo-
logical support of disciplines it is necessary ritraduce widespread use of remote
educational resources and distance courses [7].

To improve the level of ownership of medical infation systems (MIS) of prima-
ry health care workers in RyazGMU organized cou8s'Basics of work in MIS",
as well as developed and implemented in the edwtiprocess course "Medical
information systems" for all special functions bétresidency.

Higher education should train specialists aheathefdemands of the economy,
which is why it is also necessary to note the irtgnare of improving the skills of
teachers in the field of it.

5 Conclusions

Thus, the proposed approach to the introductiomfmimation technologies in the
organization of medical institutions allows to aoheé the goal of improving the avail-
ability and quality of medical care to the popuwatiby optimizing the processes,
improving the skills of health workers, and is alsaneans of developing health in-
formation.

The aim of the project "Lean polyclinic" is to ingwe the processes aimed at in-
creasing patient satisfaction, availability of seeg, increase efficiency and elimina-
tion of existing temporary, financial and otherdes, as well as the organization of
jobs, ensuring the safety and comfort of employ&®ihin the framework of the
project, a specialized software was developed twage the logistic flows of patients
in the polyclinic during medical examinations.

The described modifications of medical educatibe,ihtegration of the University
with practical health care and the widespread ¢htotion of it in the framework of
continuous medical education will ensure the foramabf information competencies
of future doctors and their readiness to work widw information technologies in
digital health.
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