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The aim of the article is to outline the traditional classification of nosogeographic maps and suggest additions to it.
These additions are formulated, taking into account the changes that have occurred in the classification of nosologies,
the source base and technical capabilities of mapping, as well as in the organization of the system of medical care for the
population.

Main material. The authors have analysed peculiarities of the content and specifics of making nosogeographic maps.
They have established the fact that computerization of the health care facilities, including primary medicine ones, makes it
possible to carry out very detailed types of nosogeographic mapping, taking into account more advanced methods of medi-
cal and statistical data processing, which are a source of information in compiling such maps. It becomes possible to draw
new nosogeographic maps by using individual address accounting data with flexible selection of territorial units over which
averaging is carried out. Thus, we can obtain characteristics not only for administrative units, but also for individual houses,
their groups, micro-districts (communities), etc.

Conclusions and further research. The cartographic method has extremely wide possibilities in the implementation of
nosogeographic analysis, since each group of diseases has its own chorological and chronological specificity. Its use allows
us to predict the existence of specific factors (indicators of the environmental situation, level of medical care, sociodemo-
graphic indicators, etc.) that determine the morbidity rate. Cartographic models can be used in strategies for socioeco-
nomic development of regions, special events, aimed at reducing the level of certain types of diseases, rational territorial
organization of medical care system for the population. The authors believe that the classification of nosogeographic maps,
and, accordingly, the structure of nosogeographic mapping, as well as the topic of cartographic plots, should be supple-
mented by the following three varieties. Firstly, these are demographic and nosogeographic maps. They convey differences
in the morbidity of people according to demographic and sociodemographic indicators of the population. These maps
analyze gender, age, nationality, other factors of population susceptibility to certain types of diseases. Secondly, there are
physiological-nosogeographic maps, which, in addition to the morbidity of the inhabitants of a country or region, transmit
certain indicators of physical development and health of certain population groups. Thirdly, nosogeographic maps should
also include maps of road traffic accidents.

Keywords: thematic mapping, nosocartography, nosologies, nosogeographic maps, mapping, classification of maps.
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TPAQULIAHE | HOBE Y 3MICTI A METOAML, YKPAIHCbKOTO PEFIOHA/IbHOTO HO30TEOTPA®IYHOTO
KAPTOTPA®YBAHHA

MeTol0 CTaTTi € BUKNACTU TPaauLiliHy Knacudikallito Ho3oreorpadiyHMX KapT i 3aNponoHyBaTV AOMOBHEHHSA A0 Hel.
3a3HayeHi LONOBHeHHs cHOPMYNbOBaAHI 3 ypaxyBaHHAM 3MiH, WO BiAbyaMcs B Knacudikallii HO30M0rii, AxKepenbHil 6a3i i
TEXHIYHUX MOXKIMBOCTAX KapTorpadyBaHHSA, a TAKOXK B OPraHisaLii cuctemm MeanyHoi LONOMOTY HaceNEHHHO.

OCHOBHMIA MaTepian. Y cTaTTi NoKa3aHo Micue Ho3oreorpadiyHoro KaptorpadyBaHHA B CyyacHill CTPYKTYpi 3aranbHo-
ro meamko-reorpadiyHoro kaptorpadysaHHs. poaHanizoBaHO 0cOBAMBOCTI 3MICTY 11 YKNaAaHHA HO30reorpadiuHKUX KapT.
BcTaHOBANEHO, WO PO3BUTOK KOMM'tOTEPM3ALLii MEAUYHMX YCTAHOB, Y T. Y. TAHKW NEPBUHHOT MEAWLIMHY, L03BO/IAE NPOBOAN-
TV fly)Ke AeTanbHi BUAM Ho3oreorpadiyHoro KaptorpadysaHHA 3 ypaxyBaHHAM bibll LOCKOHAAMX MeToAiB 06pobKM Me-
[MKO-CTaTUCTUYHUX AaHWX, AKi € fxxepenamu iHbopmaLii Nnpu cKnafaHHi TakuX KapT. 3'ABNAETbCA MOXK/MBICTb CTBOPEHHA
HOBMX HO30reorpadiyHMX KapT, y T. 4. 3 BUKOPUCTAHHAM JaHUX iHAMBILYyaNbHOMO aApecHoro 06Ky, 3 MOXKAMBICTIO FHYYKO-
ro Bubopy TepuTopiaNbHNUX OAMHWLb, 32 AKMMU NPOBOAUTLCA YcepeaHeHHs. Lie 103B0ONAE OTPUMYBATU XapaKTEPUCTUKM He
TiNbKM AN aAMIHICTPaTUBHUX OAMHWLDb, @ i 419 OKPeMMX BYAMHKIB, iX rpyn, MiKpOpaoHiB TOLLO.

BucHOBKM i noganblui gocnigKeHHaA. KapTorpadiuHuii MeTos Mae HaZi3BMYANHO LUIMPOKI MOXKAMBOCTI NPU NPOBEAEHHI
HO30reorpadiuHOro aHani3y, OCKINbKM KOMHa rpyna XBOPo6 Mae CBOKO XOPOAOTiUHY | XPOHONOFUHY crielmdiky. Moro Buko-
PUCTaHHA 403BO/ISE NPOTrHO3YBATH HAABHICTb KOHKPETHMX GaKTOPiB (MOKAa3HMKIB EKOMOrYHOI CUTYaLLii, PiBHA HagaHHSA Me-
[MYHOI OMOMOTH, CoLjianbHO-AeMorpadiyHMX NOKa3HMKIB Ta iH.), L0 BU3HAYalOTL PiBeHb 3aXBOPOBAHOCTI. KapTorpadiyHi
MOAeNi MOXYTb 6yTM BUKOPUCTAHI Npu po3pobLi cTpaTerii coLiaibHO-eKOHOMIYHOTO PO3BUTKY PEFiOHIB, MPOBEAEHHA Crie-
Liia/IbHUX 33aX0AiB, CNPAMOBAHUX Ha 3HUMEHHA PiBHA OKPEMUX BUAIB 3aXBOPIOBaHb, paLjioHa bHy TepuTopianbHy opraHisa-
LLit0 CUCTEMM HaflaHHA MeAMYHOI A0MOMOrU HaceneHH. Ha Haw nornag, knacudikauito Ho3oreorpadivyHmx KapT i, Bianosia-
HO, IX CTPYKTYpY, a TAaKOXK TeMATHKY KapTorpadiuHux CIOKEeTiB CAif LONOBHUTM TaKUMU TPbOMA pisHOBMZAMU. Mo-neplue, Le
femorpadiyHi Ta HosoreorpadiyHi KapTw, AKi BigobpaXKatoTb BigMIHHOCTI 3aXBOPIOBAHOCTI tofei y 38'A3Ky 3 AemorpadiyHu-
MM i coLianbHO-AemorpadiyHUMM NOKA3HMKaMM HaceneHHs. LLi KapTu npusHayeHi 4n aHani3y cTaTeBoi, BiKOBOI, HaLiOHa/b-
HOI Ta iHLWOI CNPUIHATAMBOCTI HaceNeHHsA L0 MeBHUX 3axBOptoBaHb. Mo-apyre, ue ¢isionoro-Ho3oreorpadiyHi KapTu, ki,
Kpim 3aXBOPIOBAHOCTI KUTENIB KpaiHW abo perioHy, NepeaatoTb OKPeMi MOKasHMKM Gi3YHOTO PO3BUTKY i 340P0OB’A NEBHMX
rpyn HaceneHHs. |, no-TpeTe, A0 Ynmcna HooreorpadiyHMX KapT MatoTb BXOAWUTU i KapTU LLOPOKHLO-TPAHCMOPTHUX MPUTOA,

KntouoBi cnoBa: TemaTtuyHe KapTorpadyBaHHs, Ho30KapTorpadis, Ho3oorii, Ho3oreorpadiyHi KapTu, KapTorpadysaH-
He, Knacudikalis Kapr.

AHaTonuii KopHyc, Oneca KopHyc, HuknTta KoHoBanos, EneHa JaHunbueHko EneHa Koponb

TPAOVULUWNOHHOE U HOBOE B COAEPHAHUN U METOAUKE YKPAUHCKOIO PETMOHA/IbHOIO
HO3O0TEOrPA®UYECKOTO KAPTOTPA®UPOBAHUA

Llenb cTaTby — U3/1I0XKUTb TPAAULMOHHYIO KNaccubUKaLmio Ho3oreorpaduyecknx KapT U NPeaioknTb AONOJHEHNA K
Hel. YKasaHHble LONoNHEHUA cHOPMYNMPOBAHBI C YYETOM M3MEHEHWI, NPOM30LWEALWNX B KNAcCUDUKALMM HO30/10TUI,
UCTOYHMKOBOW Ha3e U TEXHUYECKMUX BO3MOXKHOCTAX KapTorpadupoBaHus, a TakKe B OpraHM3aLmum cucTeMbl MeANLUHCKOM
MOMOLLM HACENEHUIO.

OcHOBHoOIA MaTepua. B cTaTbe NOKa3aHO MecTo Ho30reorpaduyeckoro KapTorpadmMpoBaHus B COBPEMEHHOI CTPYKTY-
pe obuiero meauKo-reorpaduyeckoro kaptorpadmposaHus. MpoaHaaM3MpoBaHbl 0COBEHHOCTU COAEPHaHUA U COCTaBe-
HUA HO30reorpaPuUEcKMX KapT. YCTAHOBEHO, YTO PA3BUTUE KOMMbIOTEPU3ALUM MEAULMHCKMX YUPEXKAEHWUI, B TOM Yncie
3BEHa NepBUYHON MeANLMHbI, NO3BOAET NPOBOAUTL OYEHb AeTaNbHble BUAbI HO30reorpadnyeckoro kKapTorpadpuposaHus
C y4éToM bonee coBepLIEHHbIX MeTOA0B 06pPabOTKM MeAMKO-CTAaTUCTUYECKMX AAHHDBIX, KOTOPbIE ABAAKOTCA UCTOYHUKAMM
MHbOPMALLMM NPU COCTABNEHWUM TAKMX KapT. [0ABNAETCA BO3MOMKHOCTb CO3/1aHUA HOBbIX HO30TeorpaduyYeckux KapT, B TOM
4nc/Ie C UCMO/b30BaHWEM AaHHbIX MHAMBUAYANBbHOTO af|PECHOTO YYeTa, C BO3MOMKHOCTbIO TMBKOro Bbibopa TeppuTOpHab-
HbIX 4MHUL, N0 KOTOPbIM NPOBOAUTCA YCPeLHEHME. ITO NO3BONAET NOYUYATb XapPaKTEPUCTUKM HE TOSIbKO aAMUHUCTPATUB-
HbIX EUHWLL, HO W OTAE/bHbBIX ZOMOB, UX TPYMM, MUKPOPAOHOB W1 T. 4.

BbiBoAbl U fanbHelwmne uccnefoBaHus. Kaptorpadmyecknii MeTos UMEET Ype3Bbli4aliiHO LMPOKME BOSMOXKHOCTM NpK
NpOBeAEHUM HO30reorpaduUecKoro aHaan3a, Tak Kak Kaxzaas rpynna 6o1e3Heil MMeeT CBOK XOPONOTUYECKY0 U XPOHOO-
rMyeckyto cneuuduky. Ero ucnonb3osaHme No3BOASET NPOTHO3UPOBATL HAaIMUME KOHKPETHBIX GAaKTOPOB (NMOKa3aTeseit 3Ko-
JIOTUYECKOW CUTYaLMK, YPOBHSA OKa3aHUA MEAULIMHCKON NOMOLLM, COLManbHO-AeMorpadrUyeckmx nokasaTtenei v ap.), onpe-
JenaLmx ypoBeHb 3abonesaemoctu. Kaptorpaguueckne mMoaeny mMoryT BbiTb MCMO/b30BaHbI NpU pa3paboTke cTpaTernin
COLManbHO-3KOHOMUYECKOTO Pa3BUTUA PEMMOHOB, MPOBEAEHUM CMeLMabHbIX MEPONPUATHIA, HAaNPaBAEHHbIX Ha CHUMKEHUE
YPOBHA OTAE/bHbIX BUA0B 3ab01€BaHUI, pPaLyOHaNbHYIO TEPPUTOPUANbHYIO OPraHU3aLMI0 CUCTEMbI OKA3aHWA MeaULIMH-
CKOI NomoLLM HaceneHwto. Ha Haww B3riag, KnaccudukaLmio Ho3oreorpadryeckux KapT 1, COOTBETCTBEHHO, UX CTPYKTYpY, a
TaK)Ke TEMATUKY KapTorpadnyecKux CIOKETOB CeAyeT AOMNONHUTb CEAYIOLMMMU TPEMS PA3HOBUAHOCTAMU. Bo-nepBbix, 3T0
nemorpaduyeckue 1 Hosoreorpaduyeckme KapTbl, KOTOpPble OTOBPaKAIOT pa3nnums B 3a601€BaEMOCTM NHOAEN B CBA3M C fe-
MorpaduyYeckMMm 1 CoLManbHO-AeMOrpadMyeckMMmM NoKa3aTeNssMIU HaceneHna. 3TV KapTbl NPeAHa3HauYeHbl A8 aHaau3a
NON0BOW, BO3PACTHOW, HAaLLMOHA/IbHOM 1 Apyroi BOCMPUMMYMBOCTH HAaceNEHUA K ONpeienEHHbIM Tunam 3abonesaHui. Bo-
BTOPbIX, 370 $M3MoNoro-Hosoreorpaduyeckme KapTbl, KOTOPble, TOMUMO 33601EBAEMOCTU KUTENEN CTPaHbI MU PETUOHA,
nepesaroT onpenenéHHble Nokasatesm GU3MYECKOro pasBUTUA U 30,0POBbA ONPELENEHHDIX IPYNN HaceneHwus. U, B-TpeTbux,
B YMC/I0 HO30reorpadUUecKmx KapT BOKHBI BXOAUTb U KapTbl LOPOKHO-TPAHCMIOPTHbBIX MPOUCLIECTBUNA.

KnioueBble c/0Ba: TemaTnyeckoe KaptorpagupoBaHue, Ho3oKkapTorpadus, Ho3on0MMK, Ho3oreorpaduUyeckue KapTbl,
KapTorpadupoBaHue, KnaccuduKaLma Kapr.
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Introduction. As it is known, one of the main indica-
tors of life quality is indicators of the health status of the
population and development of the health care system.
The cartographic method is an extremely successful
tool for assessing the geographical regularities of form-
ing these indicators, their territorial differentiation. For
example, we have established the dependence of car-
diovascular diseases spread on the complex of natural
factors, based on the cartographic method [1]. This gave
an impetus to the development of nosogeographic map-
ping — one of the areas of medical-geographical map-
ping, the task of which is to develop methods and tech-
niques for using cartographic methods in studying and
generalizing medical-geographical information in the
form of cartographic works.

Deterioration of the population’s living standards,
increase in primary morbidity and general prevalence
of diseases determine the need for further develop-
ment of nosogeographic mapping, especially regional
one. There is also the need to clarify the geographical
features of their distribution among residents of vari-
ous administrative units of Ukraine. The latter draws
attention to the peculiarities of nosogeographic maps
content (mapping objects, topics of new cartographic
plots), taking into account the latest opportunities and
the specifics of compiling such maps. This includes
studying localization of certain diseases and the factors
of their natural and social environment that cause them,
compiling interactive maps of various contents, in par-
ticular, morbidity forecast design maps, etc.).

All of this, as well as the need to develop of medical-
geographical zoning of Ukraine makes the study of re-
gional nosogeographic mapping important and relevant.

The aim of the article is to outline the traditional clas-
sification of nosogeographic maps and suggest additions
to it. These additions are formulated, taking into account
the changes in the classification of nosologies, the source
base and technical capabilities of mapping, as well as in
the medical care organization for the population.

Ukrainian geographers and cartographers do not of-
ten address issues of content and features of the compi-
lation technique of nosogeographic maps, although this
section of cartography has a long history. One of the first
in this context was the work of S. A. Podolinsky “Life
and Health of People in Ukraine”, published in 1878 in
Geneva [12]. In it, the author emphasized that health
depends on the circumstances of life, primarily on the
state of the environment. The maps of general and
child mortality of the population published in the “Atlas
of Ukraine and neighboring lands” by V. Kubiyovich
[1] became the first examples of Ukrainian medical-
geographical mapping. Among the later cartographic
works, “Ukrainian SSR. Territories for Recreation and
Treatment of the Population” [13], atlas “Malignant
Neoplasms in the Ukrainian SSR (Recommendations for
Medical-Geographical Analysis)” are worth mention-
ing [3]. The works of L. Rudenko, A. Parkhomenko, V.
Peresad’ko, A. Bochkovskaya, K. Pirozhenko and others,
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were devoted to mapping the state of public health in
connection with the quality of the environment. A mon-
ograph by V. Shevchenko [15] theoretically generalizes
the results of these studies.

Among modern scientific papers examining vari-
ous aspects of the content and techniques of compiling
regional nosogeographic maps, we can highlight the
work [8], the author of which received nine nosogeo-
graphic maps of the Kirovohrad Region. The works by
V. Gutsulyak, under whose leadership nosogeographic
zoning of the territory of the Chernovtsy Region, as well
as by Yu. Kushniruk about Rivne Region, and others, es-
pecially by V. Peresad’ko [10] are devoted to issues of
regional nosogeographic mapping. S. Tkachenko creat-
ed nosogeographic maps of the morbidity and spread of
coronary heart disease, steno cardia, myocardial infarc-
tion among residents of Ukraine, as well as population
mortality from these nosologies. A. Kornus et al created
numerous nosogeographic maps of Sumy Region [6, 7].

V. Peresad’ko described the elaboration procedure
of medical-ecological maps of settlements, using math-
ematic-cartographic and geographic information mod-
elling methods [11]. New views appear on the object,
subject, and tasks of medical geography, its structure,
and then the place of nosocartography in it. For example,
0. Shabliy (2001) believes that its object is the forms of
the geographical organization of the health sector. In par-
ticular, it is territorial medical systems - from grassroots
to global, and the subject of research is the spatial organi-
zation of society aspects that have a direct impact on the
health of its representatives, as well as health itself (in
other words, the spatial structure of the health sector).

Materials and methods. The material includes pre-
viously published medical-geographic works. In par-
ticular, these are interdisciplinary theoretical works in
the field of thematic cartography, mathematical-carto-
graphic modeling, as well as a number of medical-de-
mographic and nosogeographic maps and atlases devel-
oped by the authors and other researchers, created in
Ukraine.

Analysis of nosogeographic maps classifications
showed the need for their additions taking into account
the changes in the nosologies classification, the source
base and technical capabilities of mapping, as well as in
organization of medical care system for the population.

Analysis of cartographic publications has showed
that the sources of background information for the no-
sogeographic maps vary depending on the territorial
level (local, regional, national) and include statistical
data predominantly. Statistical sources best meet the
requirements for the initial information because they
are readily available, comparable, and collected, using
standardized methods. They also contain reference
for administrative units as well as cover long periods,
thus allowing selecting time intervals for analysis with
consideration of specific natural and socio-economic
changes. In some cases, statistical data represent the
only acceptable sources of information for mapping.
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Computerization of the health care facilities, includ-
ing primary medicine, makes it possible to carry out
very detailed types of nosogeographic mapping, taking
into account more advanced methods of medical and
statistical data processing. They are sources of informa-
tion for compiling such maps. It becomes possible to
create new nosogeographic maps by using individual
address accounting data, with the possibility of flex-
ible selection of territorial units over which averaging is
carried out. Thus, we can obtain characteristics not only
for administrative units, but also for individual houses,
their groups, microdistricts (communities), etc.

Results and discussion. As the above analysis of
publications shows, medium- and small-scale maps of
the actual spread of diseases and the primary morbidity
of the population - health maps occupy central place in
the modern nosogeographic mapping. The information
content of such maps is usually low and, to a large ex-
tent, they are only a cartographic expression of medi-
cal statistics. The content of such maps is compiled ac-
cording to the information of the territories (sites) of
polyclinic service, reports of treatment and prevention
facilities and health-care institutions. In other words,
such nosogeographic maps are created not according
to specific, but averaged data from medical statistics,
which can lead to a loss of information content, pseudo-
compensation of the morbidity/prevalence indicators
of diseases, “erosion” of factors that cause certain dis-
eases. All this complicates the search for the causes of
the population morbidity.

Therefore, there is a need to devel-
op large-scale nosogeographic map-
ping, from the level of administrative
regions, medical districts, to more de-
tailed territorial coverage. This deter-
mines the goal of our work - to analyse
new features of the content and spe-
cifics of compiling of nosogeographic
maps, taking into account the oppor-
tunities that have appeared in recent
decades.

Nosogeographic maps convey the
territorial differences in the population
morbidity, prevalence of diseases, as
well as their relationship or condition-
ality (dependence) on the characteris-
tics of the geographical environment,
including its quality in the environ-
mental aspect (nosoecological maps).
Using simple software tools of GIS-
technologies (for example, MapInfo) or
manual mapping, cartograms, or map,
diagrams of the population’s morbidity
are easily compiled.

These maps are closely related to
other groups of medical-geographical
maps. Among the latter are environ-
mental maps (influence of the geologi-

2021. Bunyck/Issue 33 |

cal and geomorphological structure, climate, vegetation,
areas of distribution of dangerous animals, including
risk of infection with infectious diseases from them),
social and living conditions that affect the morbidity
level in the population. Another group consists of medi-
cal service cards (cards of the organization of the health
care system), which provide the population with general
and specialized medical care, a network of health-care
institutions and their availability (mapping of service ar-
eas) as well as the health-care institutions: sanatoriums,
resorts, dispensaries recreation centres, etc.

Computerization of health-care facilities, includ-
ing primary medicine allows to have detailed views
of nosogeographic mapping, taking into account more
advanced methods of processing medical and statistical
data as a source of information in compiling such maps.
It becomes possible to create new nosogeographic maps
by using individual address accounting data with the
possibility of flexible selection of territorial units over
which averaging is carried out, how it is done in other
countries (for example, [2]) (Fig.1).

Most importantly, a morbidity level according to
the contingents of workers of a certain enterprise or
occupation, based on the fact that it is the working
conditions of people, and the level of workplace
safety are an important cause of the emergence and
development of many diseases. Fig. 2 shows the main
sources of data. Itisimportant that data from different
sources are commensurate to provide reliability of

Fig.1. Standardized hospitalization ratio for respiratory diseases in each municipality

of Basilicata for the time period 2001-2013 [2])



88

MNpobnemun 6eanepepBHOi reorpadiyHoi OCcBiTK | KapTorpadii

| 2021. Bunyck/Issue 33

the mapping, compatibility and comparability across
regions/districts. This means that data should be
collected in a comparable manner, with the same
definitions of individual indicators, etc. Additional
sources of information should be consulted as much
as possible. The mapping may be done even at the
households’ level, but personal data about health of
someone should be kept confidentially.

This will allow us to move away from the use of
unnatural administrative-territorial units in nosogeo-
graphic mapping and to avoid cartographic illusions of
geographical contrasts of the morbidity of their limits
(although it is hardly possible to completely agree with
the radical opinion of E. Feldman that a map “compiled
on an administrative basis only confuses the research-
er” [14]. Unambiguously, this approach is much more
informative; it will become possible to identify and map
self-organizing territorial heterogeneities, in particular,
by gradation of disease prevalence levels.

Another important problem of nosogeographic map-
ping is the question of a substantive nature, firstly, an ex-
planation of the territorial differences/heterogeneities
of the morbidity levels of the population or prevalence
of diseases identified by the cartographic method [5].
These problems, on the one hand, are associated with
the complexity of a person’s relationship with the natu-
ral and social environment surrounding him/her. On
the other hand, - with the disadvantages of maintaining
medical statistics. This is especially true of nosoecologi-
cal maps - indicators of environmental quality (levels
of the atmosphere, soil pollution, the quality of drinking
water or food), although they are recognized as an im-
portant factor affecting health of the population. They
are very weakly correlated with the morbidity rate of
residents, and then only for individual nosologies. It is
believed that nosogeographic maps convey the state of
public health as the most reliable integral criterion for
the environmental impact on the human body. However,
it often turns out that diseases that, at first glance,
should be significantly dependent on the quality of the
environment, are not directly related to environmental
factors. Moreover, the high correlation coefficients, cited
in some works, between the morbidity rates of popula-
tion by certain nosologies and environmental pollution
levels, do not find further confirmation in other regions.

With this in mind, an important element of nosogeo-
graphic mapping, its preparatory and justifying stage
should be factor analysis, which makes it possible to
identify factors that determine the geographical differ-
ences in the morbidity. In general, factors of the natural
and social environment, both positively and negatively
affecting the state of human health, should become the
main subject of not only nosogeographic, but also med-
ical-geographical mapping as a whole. Therefore, with
nosogeographic mapping, there is a need to analyse the
geographical (natural, social, environmental, industrial,
socioeconomic) prerequisites for the occurrence of dis-
eases and the prevalence of diseases among residents,
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typical of natural and industrial-territorial complexes
surrounding people and their combinations.

The same applies to external factors, first of all, road
traffic injuries, among which there are three groups: the
human-related factor - drunk driving, violation of the
rules of the road by drivers and passengers; the vehi-
cle-related factor — the number and condition of cars,
etc.;and the environment-related factor (factor charac-
terizing the conditions of the road traffic) — density of
roads, their quality, condition of the road surface, etc.
[5].

We should distinguish between the following groups
among the above maps of nosological factors: maps of
geological and biogeochemical endemia; bioclimatic
maps, showing the impact of climate on human health.
Such maps can indirectly characterize the immigration
situation, because the indigenous population is usually
more or less “homogeneous”, adapted to their native cli-
matic conditions. Maps of soils show a specific medical
and geographical specificity (for example, the content
of important trace elements and macroelements); maps
of the properties of groundwater and surface water and
the characteristics of their impact on the human body).
Maps of biota and its impact on public health (for ex-
ample, the circulation of pathogens). Maps of the social
environment should consider the living conditions of
the population, especially their social environment, the
presence of stressful conditions, the prevalence of bad
habits among residents, the level of employment and
income of the population.

In contrast to maps of nosological factors, nosogeo-
graphic maps (maps of the geographical prevalence of
diseases) show the territorial differences in the mor-
bidity of the population and the prevalence of diseases,
their dynamics in the spatio-temporal aspect. In other
words, while maps of nosological factors convey the
prerequisites for the emergence and spread of diseases,
nosogeographic maps primarily show the territorial dif-
ferentiation of diseases. Their classification (typology)
should be based on international classifications of no-
sologies, in particular, ICD-10, which also underlies the
division of diseases by specialists and medical statistics
authorities, - for example, maps of the morbidity of
malignant neoplasms, the prevalence of cardiovascular
diseases, etc.

It is worth noting that in May 2019, the World
Health Organization (WHO) introduced the new in-
ternational classification of diseases ICD-11 for adop-
tion by Member States at the next session of the World
Health Assembly. This classification will come into force
on January 1, 2022. Accordingly, the classification of
nosogeographic maps will undergo some changes, be-
cause the ICD-11 includes new sections, in particular,
concerning complementary (traditional) medicine (al-
though millions of people around the world use com-
plementary medicine methods, it has not yet been rep-
resented in this classification). Another new section in
itis devoted to sexual health - it combines diseases and
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disorders that were previously assigned to other cat-
egories (for example, gender discrepancy was indicated
in the category of mental disorders) or described differ-
ently. Game addiction has been added to the substance
dependence disorder section, etc. [4].

Increasing level of the data detail on which nosogeo-
graphic maps will be compiled will require creation of
specialized GIS, the databases with morbidity indica-
tors, data on their territorial and time reference, sourc-
es of receipt, etc. These bases are structurally composed
of information-accumulating blocks grouped in certain
directions, nosologies, or nosological classes. Such data
sets make it possible to obtain more complex synthetic
maps compiled on the basis of the calculated various
composite indices, for example, maps of the roads level
(Fig. 3). This opens the way to the development of fore-
cast and recommendation maps that reflect the results
of the analysis of primary data by presenting integrated
information based on various techniques for assessing
and predicting nosological phenomena and processes.

Conclusions. The cartographic method has ex-
tremely wide possibilities in the implementation of
nosogeographic analysis, since each group of diseases
has its own chorological and chronological specificity.
Its use allows us to predict the existence of specific fac-
tors (indicators of the environmental situation, level of
medical care, sociodemographic indicators, etc.) that
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determine the morbidity rate. Cartographic models can
be used in developing strategies for the socioeconomic
development of regions, special events aimed at reduc-
ing the level of certain types of diseases, rational terri-
torial organization of the system of medical care for the
population.

In our opinion, the classification of nosogeographic
maps, and, accordingly, the structure of nosogeograph-
ic mapping, as well as the topic of cartographic plots,
should be supplemented by the following three variet-
ies. Firstly, these are demographic and nosogeographic
maps, showing differences in the morbidity of people in
connection with demographic and sociodemographic
indicators of the population. The aim of these maps is
to analyze the gender, age, national, and other suscep-
tibility of the population to certain types of diseases.
Secondly, there are physiological-nosogeographic maps,
which, in addition to the morbidity of the inhabitants
of a country or region, transmit certain indicators of
physical development and health of certain population
groups. And thirdly, nosogeographic maps should in-
clude maps of road traffic accidents, especially consid-
ering the fact that more than 1.2 million people die in
road accidents annually and another 20-50 million are
injured. Among the cartographic plots of this group, we
should mention distribution of traffic accidents by se-
verity, culprits, as well as time of day, days of the week.

CMUCOK BUKOPUCTAHUX OKEPEN:

1. Atnsic Ykpainu ¥ cymexxHux kpaiB / [lig 3ar. peg. B. Ky6ifioBuya. - JIbBiB: YkpaiHCcbKkui BUJABHUUKH iHCTUTYT y JIbBOBI, 1937. -

113 c.

2. Duggento A. (2019). A novel approach for geographical risk mapping of morbidity and mortality rates: the case of Val D’Agri /
A. Duggento, N. Toschi, A. Pietroiusti, etc. - Italy. Scientific Reports 9, 1-12. DOI: https://doi.org/10.1038/s41598-019-46479-z

3. 3710KavyecTBeHHbIe HOBOOOPa3oBaHus B YkpauHckoi CCP. PekoMeHnpanuu Kk Menko-reorpadpudeckomy aHanusy. - K.: AH YCCP.
HucTuTyT reodpusuku umenu C.U. Cy66otnHa. OtneneHue reorpadpuu, 1986. - 49 c.

4. International Classification of Diseases 11th Revision [EnexTpos. pecypc]. - Pexxum foctyny: https://icd.who.int/en

5. Kornus A.O. Regional issues on road accidents and traffic injury in Ukraine / A.O. Kornus, O.H. Kornus, V.D. Shyschuk // Human
Geographies. - 2017 - 11(2). - P. 94-105. DOI: https://doi.org/10.5719 /hgeo0.2017.112.5

6. Kornus O.H. Regional morbidity profile of the Sumy region population by diseases of the musculoskeletal system and connective
tissue / O.H. Kornus, A.O. Kornus, V.D. Shyshchuk, N.M. Nurein // Journ. Geol.,, Geograph., Geoecology. - 2018. - 27 (3). - P. 431-443.

DOI: https://doi.org/10.15421/111867

7. Kornus O.H. Geographical differences of morbidity and prevalence of the circulatory system diseases among the population of
the Sumy region / O.H. Kornus, A.O. Kornus, V.D. Shishchuk // Dniprop. Univer. Bulletin. Geology, Geography. 2018. - 26 (1), P. 100-112.

DOL: https://doi.org/10.15421/111811

8. Jlanyp A.M. AcnekTu KapTorpadyBaHHs BIUIMBY 3a0pyAHEHOCTi TepUTOpii pafjoHOM-222 Ha OHKO3aXBOPIOBAHICTb HACEJEHHS
KipoBorpaacbkoi o6sacti / A.M. Jlagyp // Haconuc kaprorpadii. - 2016. - Bun.14. - C. 46-53.

9. Menuko-reorpadyecKuil aTiac: cepJe4HO-COCyJUCThIe 3aboeBaHus HaceseHus B Ykpannckou CCP. - K., 1991. - 210 c.

10. [Tepecaznpko B.A. KapTorpadiyHe 3a6e3neyeHHs eKOJIOTYHUX AOCIiKeHb i 0XxopoHU npupoau: Monorpadis / B.A. [lepecasbko. -

XapkiB: Xapk. Hal, yH-T iM. B.H. Kapasina, 2009. - 242 c.

11. Mlepecagbko B.A. MeToarKa po3po6KHU MeJJUKO-eKOJIOTYHUX KapT HaceJeHUX NyHKTIB / B.A. [lepecasabko // [Ipo6iemu Ge3ne-
pepBHoi reorpadivHoi ocBiTH i kapTorpadii. - 2008. - Bunyck 9. - C. 191-195.

12. Noponuucbkuit C.A. XKutTs 1 350poB’s itoelt Ha Ykpaini / C.A. [logosnnHcbkui. - XKeneBa, 1878. - 252 c. [EnekTpoH. pecypc]. -
Pexxum poctyny: http://shronl.chtyvo.org.ua/Podolynskyi_Serhii/Zhyttia_i_zdorovia_liudei_na_Ukraini.pdf

13. Ykpaunckas CCP. Tepputopuu s oTAbIxa U ledeHus: Hacesenus [Kapra] / JL.I. Pygenko. 1:750 000. K., 1975. 1 1.

14. Penpaman E.C. Meauko-reorpaduyeckoe ncciaefioBaHue teppuropun Moagasuu. Kumunes: lltunnna, 1977. 169 c.

15. llleBuenko B.A. Mesjuko-reorpadpuyeckoe kaprorpapupoBanue TeppuTopuu Ykpaunsl. K.: Hayk. fymka, 1994.158 c.

REFERENCES:

1. Kubijovy'ch, V, ed. (1937). Atlyas Ukrayiny" j sumezhny'x krayiv [Atlas of Ukraine and adjoining countries]. L'viv: Ukrayins'ky'j

vy davny'chy’j insty'tut u L'vovi, 113.

2. Duggento, A., Toschi, N., Pietroiusti, A., etc. (2019). A novel approach for geographical risk mapping of morbidity and mortality
rates: the case of Val D’Agri, Italy. Scientific Reports, 9, 1-12. DOI: https://doi.org/10.1038/s41598-019-46479-z



The problems of continuous geographical education and cartography

lo

ISSN 2075-1893(Print)
ISSN 2409-3173(Online)

2021. Bunyck/Issue 33 |

3. Zlokachestvennye novoobrazovanija v Ukrainskoj SSR (1986). Rekomendacii k mediko-geograficheskomu analizu [Malignant
neoplasms in the Ukrainian SSR. Recommendations for medical and geographical analysis]. Kiev: AN USSR. Institut geofiziki imeni

S.I. Subbotina. Otdelenie geografii, 49.

4. International Classification of Diseases 11th Revision. Available at: https://icd.who.int/en
5.Kornus, A.0.,, Kornus, 0.H., Shyschuk, V.D. (2017). Regional issues on road accidents and traffic injury in Ukraine. Human Geographies,

11(2), 94-105. DOI: https://10.5719/hge0.2017.112.5

6. Kornus, 0.H., Kornus, A.O., Shyshchuk, V.D., Nurein, N.M. (2018). Regional morbidity profile of the Sumy region population by
diseases of the musculoskeletal system and connective tissue. Journ. Geol., Geograph., Geoecology, 27 (3), 431-443. DOI: https://doi.

org/10.15421/111867

7. Kornus, 0.H., Kornus, A.O., Shyshchuk, V.D. (2018). Geographical differences of morbidity and prevalence of the circulatory system
diseases among the population of the Sumy region. Dniprop. Univer. Bulletin. Geology, Geography, 26 (1), 100-112. DOI: https://doi.

org/10.15421/111811

8.Ladur, A.M. (2016). Aspekty" kartografuvannya vply vu zabrudnenosti tery toriyi radonom-222 na onkozaxvoryuvanist’ naselennya
Kirovograds'koyi oblasti [Aspects of mapping of the radon-222 contaminationon impact on cancer incidence of the Kirovohrad region

population]. Journal of Cartography, 14, 46-53.

9. Mediko-geograficheskij atlas: serdechno-sosudistye zabolevanija naselenija v Ukrainskoj SSR (1991). [Medical-geographical atlas:

cardiovascular diseases of population of the Ukrainian SSR]. Kiev, 210.

10. Peresad’ko, V.A. (2009). Kartografichne zabezpechennya ekologichny'x doslidzhen® i oxorony' pry'rody": Monografiya
[Cartographic support of ecological research and nature protection: Monograph]. Xarkiv: Xark. nacz. un-t im. V.N. Karazina, 242.

11. Peresad’ko, V.A. (2008). Metody'ka rozrobky" medy ko-ekologichny'x kart naseleny'x punktiv [Methodology for developing
medical and environmental maps of localities]. Problems of continuous geographical education and cartography, 9, 191-195.

12. Podoly'ns’ky’j, S.A. (1878). Zhy ttya j zdorov’ya lyudej na Ukrayini [Life and health of people in Ukraine]. Zheneva, 252. Available
at: http://shronl.chtyvo.org.ua/Podolynskyi_Serhii/Zhyttia_i_zdorovia_liudei_na_Ukraini.pdf

13. Rudenko, L.G. (1975). Ukrainskaja SSR. Territorii dlja otdyha i lechenija naselenija Karta 1:750 000. [Ukrainian SSR. Territories for

recreation and treatment of the population. Map 1:750 000]. Kiev, 1 1.

14. Fel'dman, E.S. (1977). Mediko-geograficheskoe issledovanie territorii Moldavii [Medical and geographical research of the territory

of Moldoval]. Kishinev: Shtiinca, 169.

15. Shevchenko, V.A. (1994). Mediko-geograficheskoe kartografirovanie territorii Ukrainy [Medical-geographical mapping of the

territory of Ukraine]. Kiev: Naukova dumka, 158.

BIAOMOCTI NMPO ABTOPIB / CBEAEHWUA OB ABTOPAX

KopHyc AHaToJ1iii O/1eKCaHAPOBUY - KaHAUaT reorpadiy-
HUX HayK, JJOLleHT KadeapHu 3arajbHoi Ta perioHasbHOI reorpa-
il CyMCBKOTO ep>KaBHOTO I1eJJaroriYHOTo YHiBepCUTETY iMeHi
A.C. Makapenka. e-mail: a_kornus@ukr.net; ORCID ID: https://
orcid.org/0000-0002-5924-7812

KopHyc Os1ecq I'puropiBHa - kaHuAaT reorpadiyHUxX HayK,
JIOLeHT, 3aB. KadeJpu 3arajbHOi Ta perioHasbHOI reorpadii
CyMCBKOTO Jiep>KaBHOTO IeJarorivyHoro yHIiBEepCUTETY IMeHi
A.C. MakapeHka. e-mail: olesyakornus@gmail.com; ORCID ID:
https://orcid.org/0000-0001-7469-7291

KonoBanoB Mukura leopriiioBuY - BHUKJafad BiajineH-
HA CyCIIJIbCTBO3HABYMX HAyK Ta €KOHOMIKM Buiol mkosun
Polarsirkelen (Hopgeris). e-mail: mykyta.konovalov@gmail.com;
ORCID ID: https://orcid.org/0000-0002-7377-1936

JanuabdyeHko OsieHa CepriiBHa - kanauAaT reorpadivHux
HayK, CTaplIMi BUKJIaJa4 Kadeapu 3arajabHol Ta perioHaabHOL
reorpadii CyMcbKOro JiepKaBHOr0 MeJaroriyHoro yHiBepcure-
Ty imeHi A.C. MakapeHka. e-mail: olena_danylchenko@ukr.net;
ORCID ID: https://orcid.org/0000-0002-5924-7812

Koposap OsieHa MukoJsiaiBHa - KaHJWJAAT MeAaroriyHUxX
HayK, CTaplIMi BUKJIaJa4 Kadeapu 3arajbHOI Ta perioHaabHOL
reorpadii CymMcbKoro ep:kaBHOro IejaroriyHoro yHiBepcure-
Ty imeni A.C. MakapeHka. e-mail: korolelenal976@gmail.com;
ORCID ID: https://orcid.org/0000-0003-0175-3824

KopHyc AHaTo/1uii AJIeKCaHAPOBMY - KaHAUAAT reorpadu-
YeCKHUX HayK, [IOLeHT Kade pbl 0011eil 1 peruoHaJbHOU reorpa-
¢un CyMcKoro rocyAapcTBeHHOr0 Mejarornyeckoro yHuBepcu-
Teta uMeHu A.C. MakapeHko. e-mail: a_kornus@ukr.net; ORCID
ID: https://orcid.org/0000-0002-5924-7812

Kopnyc Osiecs I'puropbeBHa - KaHU/1aT reorpadpruyecKux
HayK, JOLIeHT, 3aB. Kadepbl 0611el U perioHabHOM reorpadpuu
CyMCKOro rocyZjapcTBEHHOTO Ie/larorMyeckoro yHUBepCUTeTa
umeHH A.C. MakapeHko. e-mail: olesyakornus@gmail.com; ORCID
ID: https://orcid.org/0000-0001-7469-7291

KonoBanoB Hukuta leoprueBuy - npenojaBaTesb OT[e-
JIeHUs 06111eCTBOBEeIYECKUX HAyK U 9KOHOMHKHU BbIcuied mko-
abl Polarsirkelen (Hopserus). e-mail: mykyta.konovalov@gmail.
com; ORCID ID: https://orcid.org/0000-0002-7377-1936

JdanunbuyeHko EsneHa CepreeBHa - KaHJuAaT reorpaduye-
CKUX HayK, CTaplIMi npenojaBaresb Kadeapbl 00Led U peru-
OHa/IbHOM reorpaduu CyMCKOro rocyapCTBEHHOIO IeJaroru-
yeckoro yHuBepcuteTa uMeHd A.C. MakapeHko. e-mail: e-mail:
olena_danylchenko@ukr.net; ORCID ID: https://orcid.org/0000-
0002-5924-7812

Koposab Enena HukoslaeBHa - KaHAU/AT Mearoruyeckux
HayK, CTaplIMi NpenojaBaTesab Kadeapbl 001el U peruoHalb-
HOH reorpaduu CymMcKoro rocyZiapCTBEHHOTr0 IeAaroruyeckoro
yHuBepcuTeTa uMeHu A.C. MakapeHko. e-mail: korolelenal976@
gmail.com; ORCID ID: https://orcid.org/0000-0003-0175-3824



