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The article examines the formation of disease foci in medical geography, reviews various approaches present-
ed in the scientific literature, and analyzes the development of diseases within nosogeographic foci across dif-
ferent geographical latitudes. In the context of human adaptation to geographical conditions, particular atten-
tion is given to the identification of territorial, social, household, and age groups within endemic foci. The
study investigates infectious disease foci in different geographical environments, the biogeographical charac-
teristics of pathogens in spatial and temporal classifications, and the relationship between environmental pol-
lution and human health. Furthermore, it explores disease foci associated with social and lifestyle factors that
influence the evolution of infectious systems. The geography of disease foci is considered a complex socio-
biological process involving geographical conditions, social lifestyles, sources of infection, and the physio-
logical susceptibility of human populations. The article also highlights variations in the distribution and
spread of diseases across different geographical zones and population groups.
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Introduction

In medical-geographical research, various perspectives have been proposed regarding the formation of
infectious disease foci. The concept of a nosogeographic focus is often interpreted as a cluster of diseases
occurring in countries located within particular geographical or latitudinal zones. In the context of human
adaptation to geographical conditions, territorial, social, household, and age groups are identified within en-
demic disease foci.

The geographical environment of infectious disease foci comprises spatially and temporally defined ep-
idemic areas. In terms of geographical conditions and population dynamics, these areas are characterized by
the presence of a source of infection and by environmental and social conditions that enable pathogen trans-
mission.

There is currently a great need for the systematic study and assessment of infectious disease foci occur-
ring within specific geographical areas and spreading among populations. Such an analytical approach is
crucial for understanding the dynamics of disease transmission, identifying potential sources of infection,
and implementing effective measures in public health. Through the use of statistical methods and data analy-
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sis, the examination of disease dissemination has become highly relevant in the decision-making processes of
public health and epidemiology.

The main purpose of this research is to develop a comprehensive approach to the analysis of infectious
disease foci, improve environmental conditions, investigate sources of infection within human populations,
minimize anthropogenic environmental impacts, and propose measures aimed at protecting public health and
increasing public awareness. Given the close relationship between geography and medicine, medical-
geographical research on infectious disease foci is of considerable scientific and practical significance.

Materials and methods

In the analysis of disease foci, particular attention was paid to the influence of geographical factors.
Based on the findings, preventive measures were proposed using both qualitative and quantitative research
approaches, including observation, comprehensive analysis, comparative analysis, and mathematical and sta-
tistical methods.

The synthesis of geography and medical sciences over centuries has contributed to the development of
medical geography as an academic discipline, including its growing role within Azerbaijani scientific re-
search. Building on medical-geographical studies of disease foci, the present study addresses one of the most
pressing global challenges: the continuous emergence of new infectious diseases, their high transmissibility
among humans, and associated high mortality rates. Based on analyses of historical epidemic data, public
health authorities can develop predictive models and improve response strategies to anticipate potential fu-
ture outbreaks. This proactive approach is crucial for controlling the spread of infectious diseases and safe-
guarding population health.

Results and discussion

Although geographical disease foci differ in terms of qualitative differences in infection risk and quanti-
tative variation in disease patterns, they can be interpreted within a probabilistic framework. The primary
emphasis is placed on the likelihood of infection in a given place and time. In medical geography, the terms
“infectious disease focus” and “focus of infection” are widely used in the relevant literature.

The concept of an “infectious disease focus” is characterized by the disruption of human health and dai-
ly life. The existence of such a focus reflects not only the presence of patients but also the circulation of
pathogens, thereby representing only one component of a complex phenomenon. Therefore, the term “epi-
demic focus” is frequently used in the literature. According to [1], an epidemic focus is defined as a geo-
graphical area that contains a source of infection under conditions of population susceptibility, along with
relevant environmental conditions.

Similarly, in [2], I.I. Elkin defines an epidemic focus as a geographical area characterized by a source of
infection, susceptible individuals in the surrounding population, and natural and social factors that facilitate
pathogen transmission. Each infectious disease operates within temporal limits defined by its maximum in-
cubation period.

In a broader sense, the term “geography of disease foci” refers to the spatial extent within which diseas-
es occur and may spread across specific territories and within human population groups [3].

The formation and persistence of geographical foci of infectious diseases primarily depend on the pres-
ence of a source of infection. In many cases, infectious individuals contribute to the formation of such foci.
In zoonotic diseases, animal reservoirs act as the primary sources responsible for the establishment of geo-
graphical foci. The duration of activity of a focus largely depends on the infectious period of the source of
infection: in acute infectious diseases, this may last for weeks or months, whereas in chronic infections (e.g.,
tuberculosis and chronic carriers of typhoid fever) the activity of the focus may persist for decades [4].

A disease focus is considered to have ended once pathogen shedding ceases due to the patient’s recov-
ery, hospitalization, or death. The geographical boundaries of a disease focus are determined by the degree of
contagiousness, the mode of pathogen transmission, and sanitary and hygienic conditions. For instance, in
whooping cough, the boundaries may be limited to the patient’s room, whereas in smallpox, plague, or chol-
era, the focus may extend to entire urban or regional areas. In other words, the mass spread of an identical
infectious disease within a defined population (a city, community, or country), linked to a common source
and transmitted through chains of infection across space, is defined as an epidemic [5].

Contagiousness refers to the ability of a pathogen to be transmitted from infected to healthy individuals
through direct contact or via contaminated objects. Diseases such as smallpox and classical swine fever are
considered highly contagious.
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Quantifying the intensity of epidemic processes is challenging, as each epidemic varies in severity
across geographical regions. During an epidemic, morbidity in the local population may increase by 2-5, 10—
20, or more times, depending on the intensity of the epidemic process. In some cases, a sharp rise in morbidi-
ty within a country or region may result from several concurrent but epidemiologically unrelated outbreaks.
The spread and development of epidemics are influenced by their origin and prevailing environmental condi-
tions, and they may progress either rapidly or gradually across geographical areas [6].

On a global scale, the geography of infectious diseases occupies a distinct place within human diseases
due to their heterogeneity. Human exploration and settlement of new territories, along with contact with var-
ious pathogenic microorganisms, parasitic fungi, and arthropods, contribute to the emergence of new diseas-
es. Thus, the human organism, as a host for multiple pathogens, represents a complex host—pathogen system.
It is well known that each pathogen requires specific environmental conditions for survival and reproduction:
some are adapted to dry climates, while others prefer humid conditions [7].

The spread of diseases among different human populations varies across geographical zones. For exam-
ple, schistosomiasis, caused by schistosomes, is prevalent among populations inhabiting riverine areas in
equatorial and tropical regions. Ticks, which act as vectors of spotted fever rickettsioses, are widely distrib-
uted in tropical and subtropical regions.

Medical-geographical studies indicate that many infectious diseases are associated with climatic condi-
tions. For instance, in tropical latitudes with an average temperature of about 27°C, the prevalence of yaws
can reach up to 80% in certain populations. By contrast, in regions with mean temperatures of 21-26°C, the
prevalence decreases to approximately 20%. The disease is also present in semi-arid zones with annual pre-
cipitation of 150-200 mm [8].

Numerous parasitic organisms infect humans and are widely distributed across geographical regions. In
arid climates, such as those in Somalia, where the landscape is dominated by thorny shrub vegetation, envi-
ronmental factors such as sandstorms and intense solar radiation, together with transmission by flies, con-
tribute to the high prevalence of ocular diseases [9].

In the Arctic region, particularly in northern North America, diseases such as salmonellosis and rabies
have been reported, sometimes in association with dogs used in traditional transportation systems.

Overall, factors such as malnutrition, protein-energy malnutrition, inadequate sanitation, high popula-
tion density, inadequate housing, and water supply systems facilitate the spread of infectious diseases.

The term “pandemic” originates from Greek, meaning “widespread among the people”. Influenza,
smallpox, plague, and cholera may rapidly spread across vast areas, affecting entire countries or multiple
regions. In other words, a pandemic refers to the unusually high epidemic spread of infectious diseases
across one or several countries simultaneously [10].

The progression of epidemics in specific geographical settings is often associated with natural disasters,
which contribute to the emergence and spread of infectious diseases. For example, cholera pandemics oc-
curred five times in the 19th century, while influenza pandemics occurred several times in the second half of
the 20th century.

The restricted distribution of diseases is usually explained not only by geographical and environmental
factors but also by low living standards. The initial source of many diseases lies in the geographical range of
infection reservoirs or specific vectors. In some climatic zones, pathogens thrive due to favorable abiotic fac-
tors such as temperature, humidity, or soil structure [11].

Based on geographical conditions, disease foci can be classified as follows:

1. Foci emerging in specific geographical environments associated with the circulation of infectious

agents;

2. Foci classified according to the spatiotemporal and biogeographical characteristics of pathogens;

3. Foci related to the interaction between environmental pollution and human health (biogeography,

ecology, etiology);

4. Foci shaped by social and living conditions and the evolution of infectious systems.

In medical-geographical research, disease foci are often understood as clusters of infectious diseases
within specific geographical regions where they are endemic. Within these endemic foci, human populations
are classified according to territorial, social, household, and age characteristics [12].

Thus, the concept of geographical disease foci encompasses spatiotemporally distributed epidemic pro-
cesses. In this context, a disease focus refers to an area containing a source of infection and an environment
where pathogen transmission can occur.
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In general, a disease focus refers to the human living environment that supports the persistence of dis-
ease transmission. In this case, the spatial and temporal boundaries of the geographical environment are de-
termined by the territorial, social, household, and age-related characteristics of human activity. Human infec-
tion with zoonoses is associated with enzootic processes [13].

The geography of disease foci represents a complex socio-biological process, which includes the fol-
lowing components:

1. The geographical environment;

2. Human social lifestyle;

3. The source of infection;

4. Physiological susceptibility of the human organism.

Classification criteria consist of a sequence of interrelated events that manifest in a systemic manner as
disease foci. In general, in the study of the geography of disease foci, special attention has been given to
cholera and malaria, as historically these diseases have been widely spread across the world.

References to cholera-like diseases appear in ancient Indian medical texts, particularly in the works at-
tributed to the physician Susrut, dating approximately to the early centuries BCE. In the 16th century, chol-
era was documented in India by Correa. At the beginning of the 19th century, cholera spread beyond India
for the first time, persisting for over a century (1817-1925) [14].

According to historical records, the origin of cholera is believed to be the Ganges River basin in India,
from which the disease spread in epidemic waves across Asia. Subsequent pandemics originating in India
reached Asia, Europe, Africa, and the Americas. According to WHO data, by early 1984 the number of re-
ported cases had reached 1.3 million, with peak incidence recorded in 1971; by 1983 the cumulative figure
had increased to 64.0 million.

In 1973, the first reported cholera case in the United States during the modern period was recorded. Be-
tween 1960-1970, 89.4% of the world’s cholera cases were concentrated in South Asia (India, Bangladesh,
Nepal) and Southeast Asia (the Philippines, Malaysia, Burma, Thailand). In several African countries (Zaire,
Burundi, Ghana, etc.), stable endemic foci have formed, where widespread cholera outbreaks are observed
annually. Even today, new cholera cases continue to emerge in different parts of the world [14]. Figure 1
shows the countries where cholera was recorded during 2010-2015

Countries reporting cholera, 2010-2015

os
P
"{" Countries reporting cholera, 2015

- Countries reporting cholera, 2010-2014

Figure 1. Countries where cholera was recorded in 2010-2015
Source: World Health Organization [14]

Malaria has been mentioned in ancient Chinese and Egyptian manuscripts, as well as in Greek and Ro-
man literary sources. The discovery of mosquitoes preserved in amber necklaces (40-60 million years old)
further supports this history. Hippocrates distinguished malaria from other febrile illnesses, linking it to
“humid climates” and “unhealthy water”. Due to its unique characteristics, malaria differs from other acute
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febrile diseases and was described as an independent disease in Hippocrates "works (460-377 BC). In 1640,
Juan del Vego introduced the use of the bark of the cinchona tree (a plant endemic to South America) for
malaria treatment. The term malaria itself derives from Italian (“mala” - bad, “aria” - air) [9].

New cases of malaria per 1,000 people at risk, 2023
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Figure 2. New cases of malaria per 1,000 people in the population at risk in 2023
Source: Our World In Data, 2025 [7].
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Figure 3. New cases of malaria per 1,000 people at risk
Source: Our World In Data, 2025 [7].

In the modern era, malaria has spread across 107 countries, with more than half located in Africa, Latin
America, and Southeast Asia. According to WHO, over 3 billion people worldwide are at risk of infection,
with 300-500 million new cases annually. Malaria not only hampers physical and mental development but
also poses a significant barrier to the socio-economic development of many countries (Fig. 2).

Reported cases of malaria are distributed as follows: 95.7% in Africa, 3.85% in Asia, 0.27% in the
Americas, 0.07% in Europe, and 0.1% in the western Pacific. The mechanism of malaria transmission is ge-
ographical and natural, occurring via vectors [3].

Ongoing research and development aimed at improving methodologies and data integration make the
future of disease analysis promising. With increasing global interconnectedness, the potential for rapid dis-
ease spread also rises, further emphasizing the relevance of infectious disease studies (Fig. 3).

Continuous investment in public health infrastructure, data collection, and analytical tools will be cru-
cial in strengthening epidemic response capacity and safeguarding global health in the years to come.
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Conclusion

The conducted research shows that the study of infectious disease foci is not limited only to epidemio-
logical indicators, but is also closely related to geographical conditions, ecological factors and social life-
style. This approach allows for a deeper understanding of the spatio-temporal dynamics of diseases, identifi-
cation of risk factors and preparation of scientific bases for preventive measures in public health. The ob-
tained results prove that medical-geographical analysis is of great importance for predicting the spread of
diseases, strengthening early diagnosis and developing preventive strategies. This makes a scientific contri-
bution to the prevention of infectious diseases, increasing the resilience of healthcare systems and protecting
the health of the population on both a national and global scale.
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®.A. JxabpamoBa

3amaHayu MeANIMHAJIBIK-TeorpadgusiibIK 3epTTeyaepaeri
JKYKIAJIbI aypyJapAbIH OIIAKTAPBIH TAJay

Makanaga MeAMLIHHAIBIK-TeorpadusIbIK 3epTTeyNepaeri aypy OMIaKTapbIHBIH KaJbITacybl, FHUIBIMUA
oneOueTTepAe YCBIHBUIFAH OpPTYPIi TYKbIpbIMAAMaiap, COHIaii-aK reorpadusuiblK eHIIKTep OolbIHAA
OpHAaJIACKaH eJiiep/ieri Ho30reorpadusUIBbIK OLIAKTAp/IaH TYbIHIAUTBIH aypyIap/blH maiiaa Goiysl TallaHFaH.
AnaM ar3achlHBIH reorpadMsuIbIK JKaFnainapra OeifiMueny yaepici aschlHIa SHASMHSJIBIK OLIAKTap
IIeTiHACT] XalbIKTBIH ayMaKTBIK, QJI€yMETTIK, TYPMBICTHIK JKOHE JKac epeKUIeniKTepiHe OaiaHbICThI
TONTApbIHA CHIaTTaMa OepiireH. Aypy OLIaKTapbIHBIH TreorpadUsuIbIK JKaraailnapbl, KO3bIPFBILITAPbIH
HAKTBl OIIAKTaphl, OJAPIbIH KEHICTIKTIK-YaKbITTBIK OKIKTeNyJeri Ouoreorpadusuiblk epeKIIenikTepi,
KOpIIIaFraH OpPTaHbIH JIACTAHYbl MEH OHBIH aJlaM ar3achbIMeH OailJlaHbIChl, COHIAN-aK MHGEKIMSIIBIK JKyienep
JaMblfaH eNJepAeri oJeyMeTTIK eMip CajlThIMeH OaiiJaHbICThl reorpadMsuIbIK OLIAKTap 3EpTTEIreH.
AypyriapIslH Tapaily TeorpadusChlH KYpPAETl JIeyMETTiK-OHONOTHSUIBIK THATICKTUKAIBIK YAepic peTiHme
KapacTelpy, reorpadusuiblK SKaFjailiap MEH afaMHBIH OJEYMETTIK eMip CANTHIHBIH BIKIANbI, HHOEKIHS
KO3/IBIPFBILITAPBIHBIH KO3Jepi JKOHE ajlaM aF3achIHbIH (DM3HOJIOTHSIIBIK Ce3IMTAJIbIFBIH KaMTaMachl3 €Ty
Macenesepi Heri3ri Ha3apFa ajbIHFaH.

Kinm ce30ep: aypy OLIaKTapbl, SHAEMHUSIBIK OIIAK, reorpadHsuIblK €HIIKTep, reorpadusuiblK MPOBHHIIMA,
HO30reorpadusIIbIK OIIAK, XKYKIaJbl aypyJiap OLIAFbl, HHPEKIUS OIIaFbL.
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®.A. JIxabpaunnoBa

AHaJan3 04aroB HHGEeKIUOHHBIX 3200/IeBaHNI B COBpeMeHbIX
MeIHKO-TeorpagpuuecKux muccjaeq0BaHusIX

B crarbe aHanm3upyercsi BOSHUKHOBEHHE 04aroB 00JIE3HEH B MEIUKO-TeoTrpadMuecKUX HCCIeJOBaHMUIX, Pa3-
JIMYHbIC UJICU, BBIABUHYTHIC B HAYYHBIX HCTOYHUKAX, @ TAK)Ke BOSHUKHOBEHHE OOJIC3HEH, IPOUCXOAAIIMX U3
HO30TeorpaduuecKux 04aroB B CTpaHax, PacloJOKEHHBIX BJOJb reorpaduueckux mWHupot. JJaHo omnpexnene-
HHME TEPPUTOPHAIBHBIM, COLMAIBHBIM, OBITOBBIM M BO3PACTHBIM IPYIIIAaM JIOACH B IPaHULAX SHIEMHYHBIX
04aroB B paMKax LUPKYJSLUM M aJanTalldd OpraHU3Ma 4YeloBeKa K reorpaguueckuM yciaoBHSAM. VI3ydeHsl
reorpadudecKre yCIOBHSI 04aroB 3a00JIeBaHM, KOHKPETHBIE oYark Bo30yauTenel, Gnoreorpaguieckne xa-
PaKTepUCTHKN BO30OYIUTENCH B NMPOCTPAaHCTBEHHO-BPEMEHHOH KiIacCH(MKAINH, 3arps3HEHNE OKpYKaromen
CpEeIIBl, €ro CBsI3b C OPraHM3MOM UENIOBEKa, a TAKXKE TeorpaUIecKre 04ar, CBsI3aHHbIe C COIMAIBHBIM yKIIa-
JIOM JKH3HHU B CTpaHe, T1e Pa3BUBAINCh HHEKIMOHHBIE CUCTEeMBl. Ha mepBblif IIaH BBEIIBUTAIOTCS TaKHE BO-
HPOCHI, Kak reorpadust BCHbIIIEK 3a00JeBaHUI KaK CIIOXKHBIH CONMAIbHO-ONOIOTHYECKUH AHATeKTHIECKUi
npoiiecce, reorpa@UyecKue YCIOBHS, COLMATIbHBIH 00pa3 )KU3HU 4YeJOBEKa, UCTOUYHHUK OO0JE3HETBOPHOIT MH-
ek, obecrieyeHne GU3NOIOTHYECKON TyBCTBUTEILHOCTH OpPTaHU3Ma YeNIOBEKa.

Kniouesvie cnosa: odaru 3a00neBaHUN, YHAEMUYHBIN, TeorpadUuecKie IIHPOTHI, TeorpaduuecKkas MpOBUH-
1¥sI, HO30Teorpagmyeckuii 04ar, o4ar HHPEKIIMOHHBIX 3a00IeBaHUN, 049ar HHEKIUH.
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