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AQIMIUIAEMUOJIOTINYECKAS BE3OINACHOCTDb KAK KOMIIOHEHT
BJIOKA OIIEPATUBHOI'O YHPABJIEHUS MH®OLEHTPA
TP BHEAPEHHUU BEPEXKJIMBOI'O ITPOU3BOJACTBA
B MEJUMIIMHCKYIO OPI'AHM3AIINIO, OKA3BIBAIOLIYIO
IHEPBUYHYIO MEJIUKO-CAHUTAPHYIO IIOMOIIb
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OI'bOY BO TroMeHCKH# TOCY1apCTBEHHBIN MEIUIIMHCKUI yHUBepcuTeT MuHn3apasa Poccun,
Tromenn, Poccus

B Hacrosiiiee BpemMsi IEpBUYHOE 3BEHO CHCTEMBI 3[IPaBOOXPAHEHHS] HAXOJAUTCS B CTAUU aK-
TUBHOTO peopMUpOBaHus. B nesaTenbHOCTh MEIUIIMHCKUX OPraHU3alui BHEIPSIFOTCS TEXHOJIOTHH
OepexKIIMBOTO MPOU3BOJICTBA, CIIOCOOCTBYIOIINE COKPAIICHUIO OTEPh METUIIMHCKUX M BCIIOMOTa-
TENBHBIX MporeccoB. OJHUM M3 OCHOBHBIX METOIOB OCPEKIIMBOTO TIPOU3BOICTBA SBIICTCS BU3Yya-
JU3alus, KOTopas B ONepaTUBHOM MEHEIKMEHTE MEIMIIMHCKON OpraHu3alliy peain3yercs B BUJIe
co3aHus HHQOPMAIIMOHHBIX LEHTPOB (MH(OILEHTPOB) C OTPAKEHUEM OCHOBHBIX TIOKa3aTele ae-
SATEILHOCTH MEIUIIMHCKOM opranu3aiuu 1o cucreme SQDCM: 6e30macHOCTh, Ka4eCTBO, HCTIOHE-
HUE 3aKa3a, 3aTpaThl U KoMdopTHas cpena. Cpean Hamboyiee aKTyadbHBIX JJII OTEYECTBEHHOTO
3/IpaBOOXpaHEHUS KpUTepreB 0€30MacCHOCTH METUIIMHCKOM AESITeNbHOCTH BBIACISAIOT MOKa3aTeln
SIUIEMHOJIOTHYECKOH Oe3omacHocT. OaHUM U3 HanboJliee CII0KHBIX 1 MHAMKALMU, HO He00X0-
JUMBIX JUIsl OTpa)KeHHsI B MH(OLIEHTpe MapaMeTpoB 00ecreyeHusl SIUAEMUOIOTMYECKON Tuarto-
CTHKH BBICTYIIAET ITOKA3aTeh aBAPUWHOCTH Ha Pab0OUNX MECTax.

Ilens. O6001IEHNE TUTEPATYPHBIX TaHHBIX 110 BO3MOKHOCTH BKJIFOUEHHS IMapaMeTPOB dITHU-
JIEMUOJIOTHYECKOM 0€30MacHOCTH B ONIEPAaTUBHYIO OIIEHKY WH(]OIIEHTpa.

[TpoBoaMMBIE B HaIIEH CTpaHe SMUAEMHOIOTHYECKIE UCCIECTOBAHMS B MEIUIIMHCKUX Opra-
HU3AMUSAX PA3IMYHOTO MPOQIIIS TOKA3BIBAIOT YBEITUYHBAIOIIYIOCS YACTOTY PAa3IMIHBIX aBAPUHHBIX
CUTyallul Cpeau MEAMIMHCKOro mepcoHana. [lpu sTom, mo-mpexxHeMmy, cucTeMa WHAMKAIMH U
UACHTH(HUKAITNY BCEX aBApUHHBIX CITydacB SBISETCS HECOBEPIICHHOHN, a MEIMIIMHCKHHA TIEPCOHAT
3a4acTyIO0 CKPBIBAET Clydyau aBapUMHBIX CUTYAaIIUH.

3akntouenue. BHenpenue KpUTEPUEB IHUIEMHOJIOTHIECKON 0€30IMaCHOCTH KaK KOMITOHEHTA
0JI0Ka OMEePaTUBHOTO yMpaBJieHHs] HHPOIEHTPa MEAUIIMHCKON OpraHU3aIlui B MPAKTUYECKYIO JIe-
ATEILHOCTB OYJET cr1oco0CTBOBATh (POPMUPOBAHUIO (YYHKIIMOHUPYIOIIEH U TOCTOSTHHO COBEPIIIEH-
CTBYIOIIEHCSA CHCTEMbI aHAIN3a ACSITeNIbHOCTH MEIUIIMHCKON OpraHU3alliy, YIIPaBIeHHs MpoIec-
caMH OKa3aHUs MEIAWIIMHCKOW ITOMOIIY HACEJICHUIO, CTaHaPTU3AIlUU BBIMTOJTHCHUS HHBA3UBHBIX
MPOLEAYP C YU4EeTOM OOecTeueHus dMUAEMUOIOTHYecKoi O6e3omacHocTu. KitoueBbiMu 3a1auamMu
uH(poOICHTpa sABIAETCS: (POKYCHPOBKA BHUMAHHS COTPYIHUKOB MEIUIIMHCKOW OpPTraHW3allid Ha
npo0iieMax, ormepaTUBHAS peaKkilds Ha BOSHHUKAIONIME MPOOJIEMBbI U PUCKH, a TaK)Ke oOecreueHne
3¢ (HEeKTHBHONH KOMMYHHKAIIMHA BCEX YYACTHUKOB OTICPATUBHBIX COBEHIAHUHN B €IWHOM HH(OpMa-
[IMOHHOM TIPOCTPAHCTBE.

Knrouesvie cnoea: Gepescnusoe npoussoocmeo; un@oyeHmp, 6usyaruzayus; cucmemd
SQDCM; asapuiinsie cumyayuu, meHeoHcMeHM,; INUOEMUOTOSULECKas: Oe30NACHOCIb, HOBASL MO-
oeltb MEOUYUHCKOU OPeaHU3ayulU.
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EPIDEMIOLOGICAL SAFETY AS A COMPONENT
OF THE OPERATIONAL MANAGEMENT UNIT OF THE INFOCENTER
IN INTRODUCTION OF LEAN MANUFACTURING IN A MEDICAL ORGANIZATION
THAT PROVIDES PRIMARY HEALTH CARE

A.A. Kurmangulov, Yu.S. Reshetnikova, N.S. Brynza
Tyumen State Medical University, Tyumen, Russia

Currently, the primary health care system is undergoing active reformation. Lean manufac-
turing technologies are being introduced into the activities of medical organizations that help reduce
the loss of medical and auxiliary processes. One of the main methods of lean production is visuali-
zation, which is implemented in the operational management of a medical organization in the form
of creating information centers (InfoCenters) that reflect the main parameters of the activity of a
medical organization in the SQDCM system: safety, quality, order execution, costs and a com-
fortable environment. Criteria of safety of medical activity most relevant for the national healthcare
system are parameters of epidemiological safety. A parameter most difficult for indication, but nec-
essary for reflection of epidemiological diagnostics in the InfoCenter is the accident rate at work.

Aim. Generalization of literature data on the possibility of including epidemiological safety
parameters into the operational assessment of the InfoCenter.

Epidemiological studies conducted in our country in medical organizations of various profiles
show an increasing rate of emergency situations among the medical personnel. With this, the system
of indication and identification of all emergency cases still remains imperfect, and medical person-
nel often hide cases of emergency situations.

Conclusion. Introduction of criteria of epidemiological safety into the practical activity of a
medical organization as a component of the operational management unit of the InfoCenter will
contribute to the formation of functioning and constantly improving system of analysis of the
activity of medical organizations, to the control of provision of medical care, and to standardization
of invasive procedures to ensure epidemiological safety. The key tasks of the InfoCenter are:
focusing the attention of medical organization employees on problems, prompt response to
emerging problems and risks, and also ensuring effective communication of all participants of
operational meetings in a single information space.

Keywords: lean manufacturing; InfoCenter; visualization; SQDCM system; emergency
situations; management; epidemiological safety; new model of medical organization.

The federal project «Development of primary medical care (PMC), the managerial
the system of primary medical care» within concept of lean production (LP) is used that
the National «Healthcare» Project implies has been actively introduced into the system
completion of formation of a network of of Russian healthcare since 2016 [2,3].
medical organizations (MO) based on new In 2018 Federal Center of organization
principles of providing medical care to the of PMC of Healthcare Ministry (HM) of the
population [1]. In its turn, as the basic Russian Federation (RF) submitted medical
paradigm of New model of MO providing recommendations «New model of medical
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organization providing primary medical care»
where for the first time 9 blocks of criteria (21
criteria) of New model of MO providing PMC
were published: management of streams of pa-
tients, the quality of space, standardization of
processes, quality of medical care, availability
of medical care, involvement of personnel to
improvement of processes, and effective use of
equipment [4]. Formation of the management
system (Block 8) implies visualization of
management of processes through arrange-
ment of information centers (InfoCenters) in
MO. The aim of this work was generalization
of literature data on the possibility of inclusion
of parameters of epidemiological safety into
the operative evaluation of InfoCenter.
Lean Production Visualization
Method

Visualization is one of the methods of
lean production, which consists in presenting
information in a visual form for the best visual
perception and making the right decision [5].
In the methodology of introduction of visuali-
zation, one of the fundamental provisions is
the principle of management from the place of
value creation — Shop Floor Management
(SFM) [6,7]. Each management system differ-
ently sets priorities, organizes planning, fo-
cuses on various aspects of the activities of
municipalities, forms various groups of param-
eters, and, in general, differently achieves
results [8]. The main objective of SFM is to
continuously provide effectiveness of processes
by identification and elimination of losses,
achievement of the proper state of the main
processes in the MO through decomposition of
aims into standardized parameters: safety,
quality, order execution, finances, corporate
culture, involvement of personnel, etc. [9].

Classic methods and tools of visualiza-
tion are considered to be marking, contouring,
color coding and information boards. Some
researchers distinguish the road sign method,
the «was-has become» method and paint

marking, as separate elements [10]. A.V. Sa-
zonova, et al. adds graphical operating instruc-
tions to this list [11].

Aim decomposition tools are used to
operationalize the strategy and manage the
achievement of strategic aims and objectives
by focusing of MO management system on
continuous improvement of the activities in the
points of greatest influence on key parameters
of the activity. To apply a systematic approach
to strategy deployment and aim-setting,
various technologies and tools for aim decom-
position can be used (aim tree, Hoshin Kanri
X-matrices, information centers, etc.), each
having both strengths and weaknesses [12]. In
the lean production methodology, the most
popular tool for visualization of the SFM
principle is InfoCenter [7,13].

InfoCenter as a Tool
for Visualization
of Lean Production Method

InfoCenter is a classic aim decomposi-
tion tool used for visual management of the
main and auxiliary processes, which allows to
identify problems and accelerate making
managerial decisions through effective meet-
ings and fast communications, and also forms
effective channels of constant feedback for
managers of various levels of MO (doctor in-
chief, head nurse, heads of departments, etc.).

The use of information boards in Info-
Centers, uniform in content, ensures equal
access of all employees to information not only
in form, but also in content. Creation of infor-
mation centers allows solution of six main
tasks: 1) visualization and increase in transpa-
rency of all processes; 2) operational identifi-
cation of losses; 3) consideration of the activity
of a separate structural unit or of MO in whole
in terms of key performance indicators (KPI);
4) increase in the speed of making managerial
decisions; 5) increase in cross-functional
communication between staff and manage-
ment; 6) reduction of transaction costs.
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SQDCM System of InfoCenter
of Medical Organization

In a classic variant, visual presentation
of InfoCenters suggests realization of SFM
principle through certain basic elements, a
specific set of which depends on the MO,
its aims and tasks, and also on the current
condition of the operative activity. In lean
management, a special system of basic
elements of InfoCenters is used that was
primarily developed for British auto industry.
Given the name by the first letters of basic
elements (a mnemonic rule widely used in
the world scientific community), the system
has several variants of arrangement of the
elements and, accordingly, names: QCDF
(quality, cost, delivery, flexibility), QDIP
(quality, delivery, inventory, productivity),
SQDCIPE (safety, quality, delivery, cost, in-
ventory, productivity, environment), SQDC
(safety, quality, delivery, customer) etc. The
most common variant in our country that was
at first used in the production companies (PAO
KAMAZ, GK ROSATOM, GAS group) and
then in the system of healthcare, was SQDCM
(safety, quality, delivery, cost, morale) stand-
ard [14,15]. Because of impossibility to trans-
late some components of SQDCM to Russian,
different versions can be encountered in the
works of different authors [16]. Thus, the term
«morale» in some sources is translated as «cor-
porate culture», and in others — «comfortable
environmenty; the term «delivery» has several
interpretations: «on-time fulfilmenty, «fulfil-
ment of the order», «volumey, ‘order», etc.

Each component of SQDCM system
may be correlated with certain criteria of
New model of MO providing PMC. However,
a strategic task of Russian healthcare at present
is, undoubtedly, to ensure the quality and
safety of medical care. Introduction of new
medical technologies into practice, increase
in the number of invasive procedures and
interventions determine the urgency of

ensuring the epidemiological safety of medical
activities, which, in turn, dictates the neces-
sity to form an operational department for
monitoring and assessing compliance with
safety requirements within the framework of
the MO information center [17].
Epidemiological Safety

Epidemiological safety of medical care
iIs a complex of conditions characterized by
absence of unacceptable risk of initiation in
patents and medical personnel of infectious
diseases associated with rendering of medical
assistance, of carriage state, intoxication,
sensitization of an organism, traumas induced
by micro- and macroorganisms and by pro-
ducts of their vital activity and also by cultures
of cells and tissues [18].

The main documents that determine
measures to ensure epidemiological safety in
realization of medical activities in the Russian
Federation are: SanPiN  2.1.3.2630-10
«Sanitary and epidemiological requirements to
organizations engaged in medical activities»
(approved by the Decree of the Chief State
Sanitary Doctor of the Russian Federation of
May 8, 2010 Ne58); the National Concept of
prevention of infections associated with
rendering of medical care (approved by the
Chief State Sanitary Doctor of the Russian
Federation on November 6, 2011); Federal
clinical recommendations on ensuring epide-
miological safety, approved by the National
Association of Specialists on Control of Infec-
tions Associated with the Provision of Medical
Assistance (NP «NASKI») and agreed with the
Profile Commission of the Ministry of Health
of the Russian Federation on Epidemiology.

Among the methods of evaluation of the
criteria of epidemiological safety, of highest
interest is classification developed by the
working group of the Profile Commission on
Epidemiology of HM RF that was further
incorporated into the basis of the general sys-
tem of parameters of quality and safety of
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medical care, also through Practical recom-
mendations of Roszdravnadzor on organiza-
tion of the internal control of quality and safety
of medical activity in a medical organization
(outpatient clinic) [19]. The whole variety of
factors providing epidemiological safety,
can be reduced to six key components: 1) epi-
demiological safety of medical technologies;
2) epidemiological safety of medical environ-
ment, 3) effective biological monitoring,
4) epidemiological diagnostics, 5) epidemio-
logical safety of medical personnel, 6) staff
resourcing of epidemiological safety [18].
Each component may be broken down to
constituents and may be evaluated by criteria
of epidemiological safety.

From the point of view of operational
management, it is not reasonable to reflect all
the criteria for epidemiological safety within
the framework of the information center of
MO or of a separate structural unit. In compo-
nent 1 (epidemiological safety of medical tech-
nologies) it is possible to visualize parameters
of aseptic implementation of manipulations:
1) correspondence of the hand hygiene
technology of medical personnel to the stan-
dard (in at least 95% of cases); 2) observance
of epidemiologically safe algorithms of
invasive manipulations and operations (in at
least 95% of cases); 3) provision of each
medical technology with sterile materials
according to the standard (algorithm) for
epidemiologically safe medical technology,
manipulation and surgery (in 100% of cases).
In component 2 (epidemiological safety of the
hospital environment) in the case of hospitals
and day hospitals, it is advisable to: record
the coverage of bedding with chamber disin-
fection (100% of the number of patients
discharged) and, to a lesser extent, correspond-
dence of the quality of the current preventive
disinfection to the requirements of sanitary
legislation. In component 3 (effective micro-
biological monitoring), for some structural

units of the MO it is important to use parameter
of provision of clinical material from patients
having infectious diseases and suspected
of their presence, with microbiological exami-
nation (in 100% of cases). In component 4
(epidemiological diagnosis), one of the most
important parameters is the completeness of
identification of infectious cases associated
with rendering of medical care (100%). For-
ming the information center, the medical
personnel in component 5 (epidemiological
safety of medical personnel) in the operational
management unit should consider the need to
reflect: coverage with immunization regulated
by sanitary legislation (at least 95%) and
timely medical examinations (100%). Parame-
ters of component 6 (staff resourcing of epide-
miological safety) does not imply operational
management within the information center.

Epidemiological safety of medical care
is a complex of conditions characterized by
absence of unacceptable risk of initiation in
patents and medical personnel of infectious
diseases associated with rendering of medical
assistance. Today, one of important problems
of observance of epidemiological safety is
insufficient diagnostics of cases of infections
in patients and in medical personnel associated
with rendering of medical care. Causative
factors of such a situation include the absence
of standard definitions of cases of infections
associated with rendering of medical care,
for the aims of epidemiological diagnosis;
absence of software for epidemiological
diagnostics; non-correspondence of the tech-
nology of the real epidemiological diagnostics
to the standards developed in MO; understate-
ment of the rate of incidents at the workplaces.
The latter is one of the most serious problems
of epidemiological safety in Russian health-
care requiring restructure of the current system
through introduction of incidence rate into
the operational management block of the
InfoCenter.
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Incident Rate at Workplaces

Medical personnel of any institution of
healthcare system is exposed to increased risk
of infections associated with rendering of
medical care which many-fold rises in medical
incidents. To predict the risk of professional
infection of the personnel, it is necessary
to take into account the situation with spread
of infections in MO, the rate of incidents, their
character and severity, the amount of the
causative agent getting into the wound in case
of injury, a probability of being infected with
a particular infection [20,21].

In conditions of growing morbidity of
the population with various blood-borne infec-
tions, primarily with HIV infection and viral
hepatitis B and C, special attention is required
to organization of measures to record all
medical emergencies and off-nominal situa-
tions resulting from the activities of medical
personnel under a high risk of infection
[22,23]. In accordance with the requirements
of SanPiN 2.1.3.2630-10 «Sanitary and epide-
miological requirements to organizations
engaged in medical activities», any patient,
regardless of the history of infection, is consi-
dered a potential source of infection, which may
result in infection of medical personnel [24].

According to various authors, the risk of
professional infection with viral hepatitis of
MO specialists is from 3 to 30% [24]. In the
period between 2015 and 2017, cases of pro-
fessional HIV infection of medical workers
and suspicions of them were recorded in 21
constituent entities of the Russian Federation
[24]. In conditions of MO, the probability of
contracting HIV infection is highest in injuries
with contaminated medical instruments, in
particular, with hollow medical needles (the
probability of infection is about 0.3% and
depends on the time passed after the blood got
on the instrument). When biological material
containing a pathogen comes into contact with
mucous membranes and damaged skin, the

probability of infection is not more than
0.09%. That is why infection with HIV among
medical workers, primarily nurses, most often
occurs as a result of incidents [23].

E.V. Dubel, et al. (2017) give the results
of analysis of 104 medical incidents in hospi-
tals according to the record in the journals of
incidents for 5 years [25]. The most part of
incidents were associated with punctures
(75.0%) or cuts (14.4%) of skin of hands with
sharp medical instruments contaminated with
patient’s blood. Here, each 5 case (22.1%) of
incidents happened in injections and taking of
blood. The cause of most part of incidents
(65.4%, 95% confidence interval 56.1-74.6%)
was neglect of safety rules by medical person-
nel in fulfilment of professional duties. A part
of medical personnel (14.4%) did not use indi-
vidual protection means, in particular, gloves
and face screens protecting against sputtering
of biological fluids in invasive interventions.
Especially alarming is the fact identified
during investigations of medical incidents that
in many cases patients that were potential
sources of infection were infected with viral
hepatitis B (7.7%) and C (26.0%), HIV-infec-
tion (2.9%). Only 59% of patients had no
infectious pathology. Here, incidence of viral
hepatitis B among patients of a hospital in the
studied period of time was 7.0 per 1000
patients, hepatitis C — 18.5 per 1000 patients,
HIV-infection — 3.4 per 1000 patients. This
evidences the fact that medical personnel
concealed cases of medical incidents when the
involved patients had no blood-borne infec-
tions in the history.

L.A. Dementyeva, et al. (2017) come to
similar conclusions focusing on the absence of
the actual control by managers of MO and
epidemiological services of observance of the
requirements of the normative documents
including those on registration of the incidents,
and of timely postcontact chemoprophylaxis
of professional infection [23]. Besides, in
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result of testing medical personnel, the author
found unawareness of the personnel of
regulatory protocol measures on registration
of medical cases.

Z.P. Kalinina, et al. (2014), studying the
question of blood-borne hepatitis in medical
workers in hospitals of Saint-Petersburg found
that from 2009 to 2013,the record of the rate of
microtraumas of medical personnel with in-
struments containing biological materials of
patients with viral hepatitis, increased by
11.4% and made 5.77 per 1000 of personnel
[25]. The most common kinds of traumas were
those received during removal of dropper bot-
tles, opening of ampules (4.96 per 1000 per-
sonnel) which is associated, on one hand, with
a large workload on the personnel and hurried-
ness in performing medical manipulations, on
the other hand — with non-observance of safety
rules and algorithms of manipulations.

It should be noted that in our country
there exist a number of regulatory documents
that strictly regulate the behavior of a medical
worker in the event of an incident: sanitary
and epidemiological rules SP 3.1.5.2826-10
«Prevention of HIV infectiony; Sanitary and
epidemiological rules and regulations SanPiN
2.1.3.2630-10 «Sanitary and epidemiological
requirements to organizations engaged in
medical activities»; sanitary and epidemiologi-
cal rules SP 1.3.2322-08 «Safety of work with
microorganisms of IlI-1IV  pathogenicity
(danger) groups and pathogens of parasitic dis-
eases»; Order of the Ministry of Health and
Medical Industry of RF of August 16, 1994
Nel70 «On measures to improve prevention
and treatment of HIV infection in the Russian
Federation»; guidelines MI 3.1.3342-16
«Epidemiological surveillance of HIV infec-
tion». The examples and other numerous lite-
rature data mentioned in this review show that
MO managers and responsible persons should
organize an effective system for checking and
maintaining competencies of all medical

personnel in this issue. And the results of peri-
odic inspections of the competencies of MO
personnel should become one of the parame-
ters of the operational management of the epi-
demiological safety of the information center.

According to position of WHO, not a
single healthcare organization in any country
can claim to be absolutely free from the risks of
infringements of epidemiological safety [27].
At the same time, reduction of the total risk of
infection of both patients and medical personnel
is impossible without creation of clear, under-
standable and objective system of registration
of incidents and of any other actions of
increased risk of infringement of epidemiologi-
cal safety. At present, both in the world practice
and in our country, there exist practical recom-
mendations with indication of criteria and
parameters of epidemiological safety. Ho-
wever, in formation of the operational manage-
ment block of the InfoCenter, each MO must
take into account its own actual issues,
problems and possibilities on the basis of the
principles of lean production.

Conclusion

Introduction of criteria of epidemiologi-
cal safety as a component of operating
management block of InfoCenter of MO into
practical activity forms functional, viable and
constantly improving system of analysis of the
activity of MO, of management of the
processes of rendering of medical care to the
population, standardization of invasive proce-
dures taking into consideration epidemiologi-
cal safety. InfoCenter as an instrument of
lean production provides medical care to the
population of the proper safety, and, on the
other hand, visualizes problems, increases
transparency and operational efficiency of
making managerial decisions. For MO
management, control of processes through
SQDCM system permits timely prediction
and control of different risks associated with
epidemiological safety.
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