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Abstract. Analysis of the states of the activity of the laboratory service of the industrial region of Ukraine and
the ways of its optimization. Yeroshkina T.V., Derevyanko D.V. The purpose of the study is to analyze the activity of
the laboratory service of the Dnepropetrovsk region, to develop and substantiate the concept of optimizing its work. We
have carried out in dynamics the analysis of the laboratory service of the Dnepropetrovsk region: its structure; staffing
level of doctor-laboratory assistants, biologists and laboratory assistants; carrying out laboratory researches, their
structure and quality, as well as the state of laboratory equipment and reagent base. The methods of research used:
bibliosemantic — systematic and historical analysis of domestic and world literary sources on the organization of
laboratory service; reports and legislative documents on the activities of the laboratory service of the region;
systematic analysis — to identify the existing shortcomings and positive experience in the training system, the formation
of an effective team of employees, quality of the provided laboratory services, ways to optimize the work of the clinical-
diagnostic laboratories (CDL); medical statistics for the analysis and interpretation of research results, logical mode-
ling — for the development of the concept. The article covers the state of the laboratory service of the region: changes of
its structure due to restructuring of the treatment-prophylactic institutions (TPI), the reforming of primary medical-
sanitary care; development of family medicine — the number of hospitals decreased by 39,8% in 2017 as compared to
1995, the number of hospital beds — by 38% per 10 thousand population; At the same time, the number of outpatient
clinics increased by 70,1% during this period, which is in line with the WHO recommendations for provision of out-
patient care to 80% of patients. Coefficient of provision of population of the region with doctor-laboratory assistants
per 10 thousand of population is 0,68; staffing level of doctor-laboratory assistants by natural persons is 25,9% with
tendencies to decrease. The staffing level of specialists with higher non-medical education is 63.6%. Clinical and
diagnostic laboratories in most cases have a minimum of equipment that is often outdated, without means for equipment
automatization. Problems of the laboratory service of the region consist in the presence of a large number of low-power
CDLs, performing the minimum set of diagnostic tests, lack of programs of research in the framework of separate
nosological forms of diseases at different stages of medical care provision, acute shortage of high-tech equipment, lack of a
systematic approach; high turnover of personnel due to unsatisfactory material and technical and economic condition of the
service and low wages. The main ways of optimization of laboratory services are offered.

Pedepar. AHAIN3 COCTOSIHMAL JeATEIbHOCTH Ja00OPATOPHOH CIy:K0bI NMPOMBILIJICHHOIO0 PerHoHa YKpauHbI H
nytd ee onruMm3anuu. Epomkuna T.B., [lepesinko I.B. [lerv uccredosanuss — nposedenue ananusa
OdesmenvHoCcmu  1a60pamopHou  Cryocovl  JJHenponemposckozo pesuona, paspabomka U HayyHoe 000CHOBAHUE
KOHyenyuu onmumusayuu ee pabomvl. Hamu nposeden ¢ ounamuxe ananuz oesmenbHOCMU 1AO0PAMOPHOL CYHCObL
Jnenponempogckoeo pezuona: ee cmpykmypa, YKOMHIEKMOBAHHOCMb 6pavyamu-i1abopanmamu, oduoroeamu u aabo-
panmamu; npoeedeHHvle 1aOOPaAmopHble UCCIe008AHUS, UX CMPYKMYpA U KAYecmeo, a MakKdlce COCMOSHUE
aabopamopHozo 0060py008aHUs U peazeHmMHOU 6azvl. Memoodvl — OUOIUOCEMAHMUYECKUL — CUCIEMHO-UCMOPUYeCKUll
AHATU3 OMEUeCMEEHHBIX U MUPOBBIX TUMEPAMYPHBIX UCIOYHUKO8 N0 OP2AHU3AYUL 1AOOPAMOPHOU CyHCcObl, omyembl U
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3aKOHOOamenbHble OOKYMEHmbl 0 OessmelbHOCMU 1A00PAmMOPHOU CIYHCObl PecUOHd, CUCHEeMHO20 aHanuza — O
BbISAGNEHUSL CYUWECMBYIOWUX HEOOCMAMKO8 U NOLONCUMENTbHO20 ONbIMA 6 CUCHeMe NOO20MOKU Kaopos, (opmu-
posaHuu 3phexmueHol KOManobl pabOMHUKOS, Kayecmee npedoCmasnsemvlx 1aO0opamophvlx yciye, nymei onmu-
Musayuu pabomsl KiuHudecku-ouaznocmuyeckux nabopamopuii (KIJI); meouyunckoi cmamucmuxu Oas aHaiu3a u
unmepnpemayuy NpeocmagieHus pe3yibmamos Uccie008anus, 10SUYECK020 MOOeIuposanus — O papabomxu
KOHYenyuu, CcOBePULEHCMBOBAHUs OesmeNbHOCmU  1abopamopHoll  ciyocbu. B cmamve oceewenvl cocmosiHue
1aOOpaAmopHOlL  CydHcObl, UsMeHenue ee CMPYKMypbl 6 CGA3U C pecmpyKmopuzayuei camux Jje4eOHo-npoghu-
aaxkmudeckux yupeoicoenuti (JII1Y), pegopmuposanuem nepsuunou MeOUKO-CAHUMAPHOU HOMOWY, pA36UMUEM
cemetinou meouyunvl — Ha 39,8% ymenwunoco 6 2017 2. no cpasuenuro ¢ 1995e. konuuecmeo 6onvnuy, Ha 38% —
bonbHUYHBIX KoeKk Ha 10 mulc. HaceneHust;, 6 Mo Jice peMsl KOIUYECME0 amMOyIamopHO-NOIUKIUHUYECKUX YYPEHCOCHUTI
yeeaununocs 3a smom nepuoo Ha 70,1%, umo coomeemcmeyem pekomenoayusm BO3 no oxazanuro noaukaunuieckou
nomowu 0o 80% nayuenmos. Koagpguyuenm obecneuenocmu nacenenust pecuona spavamu-iabopanmamu na 10 meic.
nacenenuss — 0,68, YKOMNIEKMOBAHHOCMb WMAMHBIX OOJINCHOCMEl 8pPA4eli-1a00Panmos GuU3UYecKuMu TUYAMU —
25,9% c meHnOenyusAMU K YMEHbUeHUIO. YMeHwunacy u yYKOMNJIeKMOBAHHOCMb WMAMHBIX O00JNCHOCMel Cche-
YUuanUCmamu ¢ 8blCUUM HeMeOUYUHCKUM obpasoeanuem u cocmasuna 63,6% KJ/[JI 6 6orvwuncmee ciyuaes umerom
MUHUMYM — 000pYO0BAHUS, HEPeOKO YCcmapesuie2o, He UMEIOm  Cpeocms asmomMamusayuu, HeooCmamoiHo
ecnomazamenvholl annapamypul. [Ipobiemvl 1a60pamopHoll ciysucObl pecuona cocmosm 6 Hauyuu OOIbUIO2O KOTU-
yecmea manomownvix K/, GbinoaHaowux MUHUMATbHBII HAOOP OUASHOCIUYECKUX MEeCMOos, OMCYMCMBUL NPOSPAMM
( MPOMOKONI08) UCCCIEO08ANUL 8 PAMKAX OMOETbHBIX HO30I02UHECKUX POpM DONe3Hell HA PA3HLIX dDMANAX OKA3AHUSL
MEOQUYUHCKOU NOMOWU, OCMPOM Oehuyume 8blCOKOMEXHONI02UYECK020 000pY006atus, OOIbULOU MEKYYeCmU Kaopos 6
CBA3U C HEYOOBLEBOPUMENbHBIM MAMEPUATLHO-IMEXHUYECKUM U IKOHOMUUECKUM COCMOSHUEM CIYICObl U HUSKOU

onnamou mpyoa. Ilpeonosicenvl 0CHOBHbIE NYMU ONMUMUZAYUU 0eAMETbHOCIU 1aDOPAMOPHOTL CLyHCObL.

In the process of treatment, patients undergo a
large number of different types of diagnostic
examination. Among them, clinical laboratory
research is important. According to the Ministry of
Health, their share accounts for 75-95% of all stu-
dies conducted to patients in health care facilities
(HCF) [1]. In Ukraine, clinic and diagnostic
laboratories operate in every HCF, in state-owned,
departmental, and in private ones. Clinical labo-
ratory diagnostics is a medical specialty, the subject
of which is clinical laboratory research, that is,
studying the composition of samples of biomaterials
of patients with the task of detection - measuring
their endogenous or exogenous components,
determining the structure or condition that functio-
nally reflect the activity of organs, tissues, systems
of the organism, the damage of which is possible in
the foreseen pathologies.

According to the results of laboratory studies
doctors specify diagnoses, draw conclusions about
the level of compliance of important parameters of
life activity, organs — to normative values and their
changes in the course of treatment and prediction of
the quality of life in the future. Therefore, the
reliability of the results of such specific assessments
of compliance directly concerns health and life.

The service of clinical laboratory diagnostics is a
combination of clinical and diagnostic laboratories -
units of health institutions, operating in accordance
with the common scientific and methodological
principles. Prescribing of clinical laboratory research
determines the possibility of various conditions for
its implementation - in inpatient and outpatient
health care institutions of various profiles and
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capacity, in emergency situations, in periodic health
examinations and screening, in medical genetic
study [6, 8].

The specific, complex character of the scientific
and methodological basis of laboratory diagnostics
is realized by the distinguishing within the frame-
work of a single specialty of clinical laboratory
diagnostics of a number of specializations: general
clinical trials, clinical biochemistry, laboratory
hematology, coagulology, cytology, laboratory gene-
tics, molecular biology, immunology, isocerology,
bacteriology, virology, mycology, parasitology, che-
mical-toxicological research, therapeutic monitoring
of drugs, etc. There is a difference in labor
productivity between laboratories with automated
equipment and laboratories that use manual
methods, it can reach as many as 20 times [6, 7].

It should be noted that the improvement of the
existing model of laboratory service in Ukraine has
been reflected in some national programs (in
particular, "Health of the Nation") and programs
devoted to the development of provision of medical
care to certain categories of patients (diabetes,
HIV/AIDS, cardiovascular diseases) [1].

Re-equipment of the primary care unit for the
provision of medical care in the framework of the
National Law of Ukraine "On the Procedure for
Reforming the Health Care System in Vinnytsia,
Dnipropetrovsk, Donetsk Oblast and the City of
Kyiv", within the framework of projects for impro-
ving medical care (emergency and emergency care,
oncological patients, patients psycho-neurological
institutions, etc.), as well as the creation of the CDL
in the HCF, the provision of high-tech medical care
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(centers of perinatal, endocrinological, traumatolo-
gical, cardiosurgical) substantially = widened
opportunities and improved quality of laboratory
studies [1, 4]. Surely, this is an important step in the
reform of the laboratory service, but the problem of
providing population with the laboratory services is
not solved fundamentally.

Thus, almost 80% in the structure of laboratory
analyzes is low-informative types of research —
general-clinical blood and urine tests, while modern
clinical practice requires highly informative types of
laboratory tests [4]. A poor quality and informative
value of laboratory studies have generated distrust of
doctors and patients to the results of the tests. On
transition of a patient from one level of medical care
to another, or transition to another health care
institution, more than 50% of laboratory tests are
redone. Obviously, operating CDLs are not able to
fully address the challenges posed by modern
healthcare [2]. One of the reasons of the technical
lagging behind of clinical, laboratory research from
the modern scientific and technical level is the lack
of material interest of laboratory experts in
improving labor productivity and research quality.

Scientific publications of domestic and foreign
specialists in the field of laboratory work are
devoted to the introduction or improvement of one
or another method of laboratory diagnosis, neglecting
the problem of organizing the system of laboratory
service as a subsystem of the health sector.

The absence of special scientific researches in
Ukraine on the activity of the laboratory service
required scientific substantiation of a qualitatively
new system of laboratory service at the regional
level and the defining its effectiveness, was carried
out by Tolstanov O.K. (2012) on the basis of the
CDL of HCF of Zhytomyr region [6].

The novelty of his work was the systematic
presentation of the problems of the laboratory
service and ways of their solution with the
achievement of positive medical, economic and
social results at the regional level; the influence of
organizational factors and resources on the avai-
lability and quality of laboratory research is deter-
mined; the influence of the use of modern laboratory
technologies on the quality of the medical diagnostic
process; the volume of expenditures for the deve-
lopment of a qualitatively new laboratory system at
the regional level was substantiated [3, 6]. However,
not all problems of the CDL have been solved,
which has determined the relevance of this study.

The purpose of the study is to analyze the activity
of the laboratory service of Dnipropetrovsk region,
to develop and substantiate the concept of
optimizing its work.
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MATERIALS AND METHODS OF RESEARCH

We have conducted in the dynamics the analysis
of the state of activity of the laboratory service of
Dnipropetrovsk region: the number of laboratories in
the sphere of HCF, their structure; staffing of CDL
by doctor-laboratory assistants, biologists and labo-
ratory assistants; performed laboratory studies, their
structure and quality, as well as the state of labo-
ratory equipment and reagent base.

The methods of research were: bibliosemantic -
systematic and historical analysis of domestic and
world literary sources on the organization of
laboratory service; reports and legislative documents
on the activities of the laboratory service of the
region; system analysis — to carry out quantitative
and qualitative analysis of the problems of the
laboratory service, existing shortcomings and
positive experience in the system of personnel
training, the formation of an effective team of
employees, improvement of the quality of laboratory
services, ways to optimize the work of CDL; medi-
cal statistics: analysis of dynamic series by quan-
titative indices (intensive, extensive, average rate of
increase / loss of hospitals, hospital beds, outpatient
clinics, clinical laboratories, their personnel, made
analyses etc.) for interpretation of research results;
logical modeling — to develop a concept for impro-
ving laboratorys service in the region.

RESULTS AND DISCUSSION

It was established that in the Dnipropetrovsk
region, as on a nationwide scale a gradual decrease
in the number of hospitals is noted — by 39.8% and
55.5% respectively, while the number of patients per
bed increased by 61.0% and 70.8%, respectively,
resulting from centralization and closure of low-
capacity hospitals in rural localities. Accordingly,
the number of hospital beds decreased both in
absolute and relative ratios (table).

At the same time, the number of outpatient
clinics increased by 70.1% and 43.7%, the number
of visits per 10,000 of population — by 20.8% and
15.7%, due to the development of primary health
care and introduction of family medicine.

The average length of patients’ stay in the
hospitals of the Ministry of Health decreased from
16.8 days to 11.0 (by 4.5%)

With the decrease in the number of HCF, the
number of clinical laboratories and made laboratory
tests reduced. If in the Dnipropetrovsk region in
2013 the number of clinical analyses was 187461.1
per 10,000 of population, that is, more than 56 mil-
lion, or an average of 18.7 per 1 person [5, 12], then
in 2017 their number decreased by 1, 15 times. The
decrease occurred as a whole in the region, and in
cities and districts.

Licensed under CC BY 4.0



MEJINYHI IIEPCIIEKTUBH / MEDICNI PERSPEKTIVI

The dynamics of the number of health facilities in 1995-2017
in the Dnipropetrovsk region and in Ukraine *

Dnipropetrovsk region Ukraine
Ratios Rate of Rate of
growth growth
1995 2010 2017 2017 to 1995 2010 2017 2017 to
1995 1995
Number of hospitals 232 195 142 -39.8 3855 2763 1714 -55.5
Hospital beds, total 54134 35336 28254 -47.8 638883 42867 308736 -51.7
Per 10000 of 141.0 106.0 87.5 -38.0 125.1 94.0 73.1 -41.6
population
Number of people per 1 70.9 94.3 114.2 61.0 80.0 106.4 136.7 70.8
bed
Number of out-patient 529 711 900 70.1 7220 8993 10373 43.7
clinics
Number of visits per 93112 90930 94539 1.53 965509 992754 922880 -0.4
shift
Per 10000 of people 242.4 272.8 2929 20.8 189.0 217.7 218.6 15.7

Note. *-—table made according the data of State Statistics Service of Ukraine.

Staffing of physician-laboratory assistants by
individuals in the HCF of Dnipro city in 2014 was
27.4% and decreased to 25.9% in 2017. Staffing by
specialists with higher non-medical education in
2014 was 65% and decreased to 63.6% in 2017.

In general, the percentage of laboratory analyses
of the biochemical and toxicological profile has been
increased in the region. At the same time, the
proportion of microbiological, immunological and
genetic analyses has decreased. In cities there was a
slight increase only in biochemical analyses, in all
other types of analyses the number decreased. By
regions there is a tendency to decrease in 2017 the
proportion of all types of performed tests (bioche-
mical, microbiological, immunological).

The state of the laboratory equipment and reagent
base in the HCF of the region varies considerably, as
the nomenclature and the number of laboratory tests
performed in the CDL of different levels.

In most cases CDLs have a minimum of equip-
ment, often out-of-date, which does not allow to
extend the range of research; do not have the means
for automation, backup equipment, which creates the
risk of stopping research in the event of a breakdown
of devices. New equipment is often purchased
without consistency with the plans for the deve-
lopment of CDL, often - not the best samples of

laboratory equipment [3]. Auxiliary equipment —
exhaust fume hoods, modern refrigeration chambers,
analytical scales, electronic computers etc. are in
deficiency. There is no single concept of equipping
laboratories with up-to-date equipment.

The dissatisfaction of medical and scrub staff
with the real working environment with the use of
worn-out equipment, the lack of due attention to its
technical maintenance and a low level of income
leads to a constant outflow of personnel. Provision
of population by doctor-laboratory assistants in the
health care facilities of the region (per 10,000 of
population) in 2017 was 0.68. Compared to 2014,
this figure decreased by 20%. The decrease in the
provision of population by doctors-laboratory assis-
tants is observed in Ukraine — from 0.68 in 2014 to
0.6 in 2017.

The financial capabilities of the country do not
make it possible to equip each CDL with modern
laboratory equipment in a short time, to prepare a
sufficient number of qualified specialists for clinical
laboratory diagnostics [1, 2, 3].

Problems of the development of the laboratory
service of the region can be described as follows:

1. The presence of a large number of low-power
laboratories that perform the minimum set of
diagnostic tests.
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2. Inappropriate use of available equipment due
to the unprofessional and inconsistent approach to
the equipment of medical institutions with new
equipment.

3. Absence of general programs of protocols of
administering and performing laboratory research in
the framework of separate nosological forms at
different stages of medical care delivery.

4. The extreme degree of wear of laboratory
equipment, the lack of planned replacement and
availability of qualified service also leads to a
decrease in the quality of analyses of biological
samples.

5. Acute shortage of high-tech equipment, lack of
a systematic approach to its ordering, uneven
distribution, its low equipment and efficiency of
usage, first of all biochemical and hematological
analyzers.

6. Personnel outflow due to unsatisfactory ma-
terial-technical and economic state of laboratory
service, low salary.

7. Insufficient level of training of scrub staff and
engineering staff.

All this convincingly testifies to the urgent need
to optimize the structure and functions of the
laboratory service of the region.

The solution to the problem of reforming the
laboratory service lies in the organization of the
cost-effective functioning of the CDL in the market
of laboratory services. Despite the fact that the
number of CDL in our country for the last 10 years
has significantly decreased, but their number is
higher than in developed countries [8].

The general significance of the service of clinical
laboratory diagnostics for improving the quality of
medical care at all levels and in all its forms dictates
the need to develop a concept for the development of
clinical laboratory diagnostics, first in the pilot
region — Dnipropetrovsk region, and then — and in
Ukraine will allow to maximally efficiently using
the resources of the state and society, improve the
quality and diagnostic efficiency of laboratory
research for prevention and treatment of the popu-
lation at the state level.

The main objective of the concept is to guarantee
the quality of laboratory research by continuously
improving the activities of laboratories and insti-
tutions of clinical laboratory diagnostics by pro-
viding the necessary laboratory information to
doctors of clinical units.

Possible solutions are:

1) improvement of the existing model of mana-
gement of laboratory service with the use of a
systematic approach, including training of staff (pre-
university, university and postgraduate); 100%
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prpvision of CDL by skilled personnel (individuals);
inventory of existing equipment, certification of
workplaces, development of a real target program
for providing CDL with high-tech modern equip-
ment with qualified service maintenance, repla-
cement of worn-out laboratory equipment; solution
of logistics and rational financing of the laboratory,
standardization of laboratory research, establishment
of standard operating procedures (SOPs); prepa-
ration for accreditation of laboratories etc.

2) development of an alternative model by cen-
tralizing laboratory research and separating func-
tions of CDL into profile-non-profile (facility -
management). For the healthcare market in Ukraine,
this form of partnership is not sufficiently wi-
despread and innovative yet. Health care delivery
and medical services (including laboratory) are the
main functions of the HCFs. Catering service, pay-
ment for energy supplies, communication services,
repair of premises, devices and equipment, resupply
of material and technical base etc. All these non-core
functions can be passed to specialized firms (out-
soursers), which will enable CDL to concentrate on
key concepts and provide them with competitive
advantages.

CONCLUSIONS

1. Despite the extensive number of clinical and
diagnostic laboratories in the HCF of Dnipro-
petrovsk region, their activity do not fully meet the
current needs of clinical medicine, which neces-
sitates the scientific substantiation of the conceptual
framework for improving the existing system of
laboratory service with the introduction of inter-
national approaches to the management of the
quantity and quality of laboratory research.

2. Optimization of the structure and functions of
the laboratory service of the region, rational in-
vestment of funds that need to be directed to its
logistical support, in particular, to modernize diag-
nostic equipment stock, improve the quality of
research, full laboratory examination of patients,
reduce the percentage of repeatance of analyses
performance.

3. Rationalization of laboratory examinations,
introduction of more informative laboratory techno-
logies instead of outdated tests, use of complex
examination based on consolidated systems of
laboratory analysis, expert systems, reasonable set
up of express-laboratories, wider usage of them at
the outpatient clinics, family medice clinics, at
home, of such methods of analysis, as diagnostic
strips, immuno-analytical test cassettes, microchips,
laser photometers, biosensors, and the like.

4. Standardization of laboratory studies with the
evaluation of the performed standards of research in

Licensed under CC BY 4.0
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the certification of clinical-diagnostic laboratories.
The standard, as a set of requirements, that provides
the quality of laboratory research required for the
clinic, determines the obligatory level below which
the clinical- diagnostic laboratory is not entitled to
work.

5. Improvement of the personnel training system
for the laboratory service, starting with vocational

guidance of school leavers and graduates of ly-
ceums, professional training of students of higher
educational institutions, interns and those com-
pleting postgraduate training, regular training of
doctor-laboratory assistants. Dealing with problems of
pay raise for specialists and modernizing the laboratory
service at the expense of regional funding.
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