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Diphtheria in the Kazakh SSR in 1958-1961:
Epidemiological Dynamics and Initial Results of Mass Immunisation

The article examines the change in the epidemiological situation in the Kazakh SSR at the turn of the 1950s
and 1960s, considering the shift towards the mass immunisation of children. The objective of the study is to
identify the rates, territorial characteristics and factors of the dynamics of incidence in 1958—1961, as well as
to evaluate the initial results of the vaccination program. The source base consisted of archival reports and
statistical documents from health authorities and the sanitary-epidemiological service. These documents
contained information on regions, urban and rural areas, age groups, vaccination status, disease focality,
clinical forms, laboratory confirmation and disease outcomes. The comparative-historical, problem-
chronological and statistical methods were employed. The material was analysed using the endogenous-
primary approach, which links epidemiological results with the internal capabilities of the republican
healthcare system. The scientific novelty lies in the comprehensive introduction of little-studied statistical
tables to research circulation, which made it possible to reconstruct regional processes that were not reflected
in All-Union or average republic dynamics. A review of the evidence suggests that the situation remained
tense at the end of the 1950s. Following a decline in the number of patients, 10,733 cases were registered in
1959. In 1960, their number decreased to 7,500, and in 1961 it was approximately half that of the previous
period. However, it should be noted that the positive dynamics were not synchronous: in 1959-1960, growth
continued in some areas, while the directions of change in cities and rural areas often differed. Despite the
overall decline in 1961, cases in several territories continued to exceed the national average. A comparison of
age and vaccination data confirmed the protective effect of vaccination but showed that nominal coverage
alone was not sufficient for protection. The diseases observed in vaccinated and revaccinated children
required consideration of the completeness of the vaccination course, the timing of the revaccination and the
quality of the vaccines. Continued active transmission of the infection was indicated by cases in organised
groups, multiple focal spots and registered outbreaks. It was concluded that mass immunisation was a
decisive factor in the epidemiological shift. However, its impact was gradual and uneven across different
territories. By 1961, the Republic had entered a period of steady decline in disease incidence, though it had
not yet achieved full control of the infection. The effectiveness of the campaign was determined by a
combination of factors, including vaccination coverage, organisational quality, laboratory surveillance, early
diagnosis, hospitalisation and timely treatment.

Keywords: Kazakh SSR, diphtheria, infectious diseases, sanitary and epidemiological service, medical
personnel, sanitary infrastructure, endogenous-primary approach, mass immunisation, vaccination, epidemio-
logical dynamics.
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1958-1961-xb11napaarsl Kazak KCP-aeri nudrepus:
MUAEMHOJIOTUSIJIBIK JHHAMMKA JKIHe Kannai HMMYHAAy/bIH 0acTanKbl HITHAKeIepi

Makanana Ganamapisl skamnmaidi IMMyHAayFa Kemry xarmaiibiana 1950-1960-xbeuinap TorbichHIarsl Kazak
KCP-iHiH 5IHIeMHOIOTHSUTBIK axXyalIbIHBIH e3repyi 3epTTeii. 3epTreyaiH Makcatsl 1958-1961-xbuinaprarst
TU(TEpUsSIMEH CBIPKATTAHYIIBUIBIK ~JTUHAMHUKACHIHBIH ~KApKBIHBIH, ayMaKTBIK epEeKIIeNKTepiH JKoHe
(axTopiapelH aHBIKTAay, COHAAH-aK BaKIWHAJBIK NPO(MIAKTHKAHBIH alFallIKel HOTIDKENepiH Oaranay.
3epTTeydiH AEpeKKO3IiK HETi3iH JEHCAyNBIK CaKTay OpTaHAapbl MEH CAHWUTAPHIBIK-AIIHIEMHUOIOTUSIIBIK
KBI3METTIH MYparaTThIK CTaTHCTHKAIBIK €CENTepi Kypanapl, onapia OONBICTHIK, KAIAIbIK JKOHE AyBUIIBIK
JKepIep, JKac TONTapHl, erity MopTedeci, aypy OLIaKTapbl, 3epTXaHAIBIK PAacTay KOHE aypyIblH HOTHXKeIepi
Typanbl MOTIMETTep KOPCETUITeH  MYpPAFaTThIK  €CENTIK-CTaTUCTHUKANBIK  KyKaTTap  KaMTBUIFaH.
CaJIBICTBIPMAITBI-TApUXH, TPOOIEMAIBIK-XPOHOIOTHSIIBIK KQHE CTATHCTHKAIBIK OICTEp KOJIAHBUIIHL.
Marepuanpl TYCIHIIpY SHHISMHUOJIOTHSIIBIK HATIDKEIEPl PecIyONuKabIK JeHCAYIBIK CaKTay XKYHeCiHiH
IIKi MYMKIHAIKTEpMeH OalIaHBICTBHIPAThIH SHIOTCHAIK-TIPEMAPIIBIK TACLT HETi3iHAe JKY3ere achIpbUIIBL.
3epTTeyiH FBUIBIMU JKAQHAIBIFBI a3 3epPTTENIeH CTaTHCTHKAIBIK KeCTeJepAi FHUIBIMU aifHaJBIMFa EHTi3im,
JKaIIBIOJAKTHIK JKOHE OpTalla peciyOJIMKaBIK KOpCeTKIITepae KopiHOereH eHipiK yAepicTepAi aHBIKTaY.
1950 k. COHBIHIA >MUAEMHUONOTHSUIBIK >KaFJaiIbIH IIMENEHICTI KYHIe KajlfaHel aHBIKTangsl. Haykactap
CaHBIHBIH Oipmama azatobiHaH KeiiH 1959 x. 10733 audrepus xarmaitl Tipkenai. 1960 k. omapAbIH CaHBI
7500-re pmeitin TemeHzen, aix 1961 k. anABIHFBI KBUIMEH CANBICTHIPFaHIA IIAMaMEH €Ki ece KBICKapHblL.
Adnaiina oH TUHaMUKa OapiblK aymakTa Oip mesrinae Oaiikamrad skokK: 1959-1960 x. sxekenereH oOybIcTapaa
CBHIPKATTaHYMIBUIBIKTEIH ©CY1 aJFacThl, ajl KalaJbIK jKOHE aybUIIBIK JKepJIepAeri e3repicTepiH OarbITTaphl
koOiHe Oip-Oipine colikec KkenMeni. 1961-KbUIBI KepCeTKINITEpIiH OapiblK JKepAe TOMEHJAETreHiHe
KapamacTtas, OipkaTrap ayMakTap/arbl CHIPKAaTTaHYIIBUIBIK ACHIeli opTalla peciyONIMKaIblK KOpPCeTKIlITeH
ami ne oxorapsl Oompapl. JKac epekmiernikrepi MeH erimy mapreOeci OOWBIHINA JEpeKTEpAi CajbICTBIPY
BaKIMHAIMAHBIH TPO(QUIAKTUKAIBIK MAaHBI3BIH PacTajbl, COHBIMEH Oipre exmeMeH (opManbisl KaMmTy
XaNBIKTBIH ~ KOPFalyblH OaFamaynplH OKETKUTIKTI emmemi OonMaraHbIH —KepcerTi. ErinreH skoHe
peBaKIVHALMIAHFAaH Oanamap apachlHIAFsl aypy >Karmaiiapbl BaKIWHAIUS KYPCHIHBIH TOJBIKTBHIFBIH,
peBaKIMHALUS MEP3IMAEPIiH KOHE EKIENEepAiH calachlH eCKepyaAi Tanam eTTi. ¥HbIMIAacTHIPbUTFaH Oananap
YKBIMIAPBIHIAFBl aypy >Karaainapsl OipHeIle OLIAKTHIH KaJBIITACYBIHBIH JKSHE TIPKEIreH epurysep
MH(MEKIMSHBIH OeNCeHAl TapalyblHBIH JKaJlFacKaHbIH KepceTTi. JKammail MMMyHOay SHHIEMHOJIOTHSIIBIK
6eTOYPHICTHIH MIENIyNTi MapThIHA alHAJIFaHBIMEH, OHBIH HOTIDKeNepi OipTiHJeN jKoHe aymakTap OoWbIHIIA
OpKeNKi KOpiHIC TamKaHbl Typasibl KOPBITBIHIBI Jkacamabl. 1961 k. Kapait pecnyOunka andtepusmeH
CBIPKATTaHYIIBUIBIKTEIH TYPAKTHl TOMEHJIEY Ke3€HiHEe OTTi, aaina WHPEKIHUIHBI TONBIK OaKbpUIayFa oJi KOJI
JKETKI3TeH JKOK. VIMMyHImay HayKaHBIHBIH HOTIDKEIUIINT BakKIUHAMSIMEH KaMTy JCHICHiMEH, OHBI
YHBIMIACTBIPY CamackIMEH, 3epTXaHAIBIK KaJaralayMeH, aypyabl epTe aHBIKTayMEH, yaKBITBUIBI aypyXaHara
JKaTKBI3yMEH JKOHE €MJICyMEH YITaCybIHa OalTaHbICTHI OOMIBL.

Kinm ce3z0ep: Kazak KCP, mnudtepus, MHOEKIMAIBIK aypyIIAHABIK, CAHUTAPUSIIBIK-IITHICMHOIOTHSIBIK
KbI3MET, MEIUIMHAIBIK Kaapiap, CAHUTAPHUSUIBIK WHPPAKYPHUIBIM, SHAOTCHIIK-PUMAPIIBIK TOCII, Karmai
MMMYH/ay, BAKIIMHALHS, STIHAEMHOJIOT HSUTBIK TUHAMUKA.
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Mudrepus B Kazaxckoit CCP B 1958-1961 rr.:
IMUAEMHOJIOTHYECKAS THHAMHUKA U TePBbIe Pe3yJIbTAThI MACCOBOH HMMYHH3AINHU

B craTtbe ncciemyercs m3MeHeHHe SnHIEMHONIOrHYeckoil curyannu B Kazaxckoit CCP na pyGexe 1950-
1960-x rr. B yClIOBHSX IepexoJa K MaccOBOM MMMYHM3allMM JI€TCKOro HacejeHus. Llenb uccienoBaHus
COCTOUT B BEISIBIICHUU TEMITOB, TEPPUTOPHUAIBHBIX 0COOCHHOCTEH U (pakTOPOB TUHAMUKH 3200JIEBACMOCTH B
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1958-1961 r1r., a TakKke B OLEHKE MEPBBIX pe3ynpTaroB Bakllunpompodunaktuku. VcrounukoByio 6a3y
COCTAaBHJIM apXWUBHBIE OTYETHO-CTATHCTUYECKHE IOKYMEHTHI OpPraHOB 3[paBOOXPAaHEHHsS U CAHUTapHO-
SMUAEMHOJIOTUYECKOH CIy:KOBI, cofepiKallue CBEICHHS 10 00JACTsIM, TOPOJCKOH M CelbCKOM MECTHOCTH,
BO3PACTHBIM TpYIIaM, IIPUBUBOYHOMY CTaTycy, O4aroBOCTH, JJaOOPAaTOPHOMY MOJTBEPKICHUIO M MCXOIAaM
3a00JIeBaHMSI. Hcnons3oBanbl CPaBHUTEJIbHO-UCTOPUUCCKUH, IPpOOJIEMHO-XPOHOIOTHYECKIH u
CTaTUCTUYECKUH MeTozpl. VHTepmperanus MaTepuanga OCYILECTBICHA C MO3ULMN 3HIOrEHHO-IPUMAPHOTO
MOJXO0Ja, CBS3BIBAIOIIETO  AMUICMHUONIOTUYECKUE  PE3yJIbTaThl C  BHYTPEHHMMH  BO3MOXKHOCTSMU
peciyOnuKaHCKON CHCTeMBI 3ipaBooXpaHeHus. HayuHas HOBH3HA 3aKJIIOUAeTCs B KOMIUIEKCHOM BBEICHUH B
UCCIIeI0BAaTENbCKHH 000POT MaloOM3ydeHHBIX CTATUCTUUECKUX TaOMNHI, MO3BOJIMBIIMX PEKOHCTPYHPOBATh
pEeTHOHANBHBIE MPOIECChl, HE OTPaKEHHbIE OOLIECOIO3HOM M CcpeaHepecyOIMKAaHCKOH JAWHAMUKOM.
VYcraHoBneHo, 4To B KoHHIE 1950-X IT. mONIOKEHHE OCTaBajloch HampshkeHHBIM. llocime HexoToporo
COKpaIlleHus: yuciia OoybHEIX B 1959 1. ObUTO 3aperucrpuposano 10733 cmydas. B 1960 r. mx uucio
ymenbimmiocs 10 7500, a B 1961 r. cokpaTwiioch NpUMEPHO BJIBOE 10 CPABHEHHIO C IMPEIUIECTBYIOIIMM
nepuogoM. OJHAKO TOJIOKUTEIbHAS JWHAMUKA He Oblla CHHXpOHHOI: B 1959—1960 rr. B OTAEIBHBIX
o0JlacTsIX COXpaHsUICS POCT, a HANpaBJICHUS W3MEHEHHH B TopoJax M CeIbCKOW MECTHOCTH HEpeIKo
pasnuyanuch. Jlaxke MpH MOBCEMECTHOM CHIDKCHMU B 1961 T. psa TeppUTOpHH NpoAOIKal MpPeBBIIATh
cpenHepecyOIMKaHCKHN TMoKa3aTenb. CONOCTaBIeHNE BO3PACTHBIX U MPUBHUBOYHBIX JAHHBIX MOATBEPAUIO
npodmakTHdeckoe 3HaueHHe BaklluHbaluM, HO TOKa3ano, 49To (opManbHBIH OXBAaT HE SBIISUICS
JOCTAaTOYHBIM KPHTEPHEM 3alIMIIEHHOCTH. 3a00NeBaHMs Cpeld MPHUBUTHIX M peBakl[MHBHpOBaHHBIX AeTeil
TpeboBanu ydera TIONHOTHI Kypca, CpokoB peBaklluHbamnu u kadectBa mpuBHBOK. Ciydanm B
OpPraHU30BaHHBIX KOJUICKTHBAX, MHOIOOYaroBOCTh M 3apeTrUCTPUPOBAHHBIC BCIIBIIIKU CBUIETEIHLCTBOBAIU O
COXpaHEHNH aKTUBHOW nepenaun nHpexknun. ClrenaH BBIBOA, YTO MAacCOBasi HIMMYHHU3ALHUS CTajla PEIIaionM
YCIOBUEM 3IUAEMHOJIOTMYECKOrO IepesioMa, OJHAKO ee¢ JACHCTBUE MPOSIBUIOCH IIOCTEHNEHHO U
TeppUTOpHaTIbHO HepaBHOMepHO. K 1961 1. pecnybimka BeTymwia B a3y yCTOWYHMBOTO CHUKEHHS
3a00JIeBa€MOCTH, HO €IIe He JOCTHIJIA IOJHOTO KOHTPOIS Haj MHGeKunuel. Pe3ynbTaTuBHOCTh KaMIaHUU
oIpezensIach Co4eTaHHeM oxBaTa BakllWHbaIMell ¢ KauecTBOM €€ OpraHU3aliH, Ta00pPaTOPHBIM HAI30POM,
paHHEW AUAarHOCTUKOM, TOCHUTAIN3alMeld U CBOEBPEMEHHBIM JIEYEHUEM.

Kniouesvie cnosa: Kaszaxckas CCP, mudtepus, wuHpEKIHOHHAS 3a00JIEBa€MOCTh, CAHUTAPHO-
SIHUAEMHOJIOTHYECKasT CIyX0a, MEAWIMHbCKUE KaJIpbl, CAaHHUTApHAs HHQPACTPYKTypa, HSHIOTECHHO-
HNPUMapHBIHA TTOX0JI, MacCOBas MMMYHH3aIHsl, BAaKIIMHALUS, SITHEMHOJIIOTHYECKast AHHAMUKA.

Introduction

Diphtheria was one of the most dangerous infectious diseases, posing a serious threat to public health,
particularly among children. The severity of its clinical course, the possibility of complications, and the
relatively high mortality rate meant that the timely identification of patients, their mandatory hospitalisation,
and preventive immunisation received special attention from Soviet health authorities [1]. In the fight against
diphtheria, the Republic of Kazakhstan has achieved epidemiological stability and is approaching the
national elimination of the infection. However, it is currently incorrect to speak of its complete elimination.

Before the revolution, diphtheria was widespread in Kazakhstan and one of the main causes of death
among young children [2], [3], [4], [S]. From 1904 to 1913, the incidence of diphtheria in Russia fluctuated
between 15 and 43 cases per 100,000 people [6]. In 1939, the incidence of diphtheria in the USSR decreased
by 7 times compared to 1914. However, this infection remained quite widespread for many years [7].

In 1940, a law was passed on making immunisation against diphtheria compulsory across the Soviet
Union. However, the capabilities of the native diphtheria toxoid used for these purposes in those years turned
out to be limited, as 10-15 % of children immunised with this drug were refractory. As a result, the decline in
incidence proved unstable, continuing until 1946-1947, after which another epidemic wave began, ending in
1955. A major campaign to reduce the incidence of diphtheria was launched in the USSR that year [8].

The development of a method for producing purified adsorbed diphtheria toxoid and associated
medications (such as the DTP and DT vaccines), as well as the improved organisation of preventive
vaccinations and immunisation schedules, led to a sharp reduction in the incidence of diphtheria in the
country. According to official data, 1,101 cases of diphtheria were registered in the country in 1970,
amounting to 0.45 cases per 100,000 people. This was 131.3 times lower than in 1958, 206.7 times lower
than in 1940, and 764.4 times lower than in the pre-revolutionary year of 1913 [9].

However, the All-Union indicator was aggregated and concealed significant differences between the
Union Republics and individual regions. Therefore, the downward trend in the USSR cannot be considered
as evidence of a simultaneous and uniform improvement in the epidemiological situation throughout the
country. The introduction of vaccination did not immediately mean the achievement of sustainable epidemic
control. Therefore, the study of the dynamics of diphtheria incidence in the Kazakh SSR at the turn of the
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1950s and 1960s allows us to assess not only the scale of the spread of the infection, but also the first
practical results of mass immunisation, which began in the Kazakh SSR in 1959.

Materials and Methods

The study was based on a set of archival reports and statistical documents from All-Union, republican
and regional health authorities for the period 1958—1961. It included annual reports of the Ministry of Health
of the USSR and the Kazakh SSR, and sanitary-epidemiological institutions, analytical reports, information
on the implementation of preventive vaccinations, laboratory diagnostics, hospitalisation and treatment of
patients. Summary statistical tables containing data on incidence by region, urban and rural areas, age group
and vaccination status are of particular importance, as are tables containing data on disease focality,
outbreaks, clinical forms of the disease, and fatality and mortality rates.

In historical and medical research, such tables are often used only to confirm a general trend and rarely
become an independent object of analysis. Meanwhile, they contain multivariate information which enables
processes to be identified that cannot be detected using average national indicators. Their interpretation is
complicated by the large volume of numerical data, the variety of units of measurement used, the
combination of absolute and intensive indicators, and, in some cases, incomplete information and
discrepancies between final and regional figures. Therefore, the materials were subjected to source criticism,
with the following being checked: arithmetic consistency; comparability of indicators; methods of
calculation; and completeness of records. It was also considered that the statistical tables reflected not only
the actual spread of the infection, but also the state of diagnostics and laboratory confirmation, as well as
administrative registration of cases.

The primary research methods employed were comparative-historical, problem-chronological and
statistical. The comparative-historical method was employed to analyse data from various years, regions,
urban and rural areas, and age and vaccination groups. Using it made it possible to identify regional
differences in the epidemiological process. The problem-chronological method enabled changes in sequence
to be examined, from the tense situation of the late 1950s to the first results of mass immunisation in 1960—
1961. The statistical analysis involved comparing absolute and intensive indicators, calculating growth and
decline rates, and analysing fatality and mortality rates.

The results were interpreted using the endogenous-primary approach. It involves examining
epidemiological dynamics, primarily through the internal capabilities of the healthcare system: the
organisation of vaccination, the completeness and quality of immunisation, personnel and laboratory
capacity, the timeliness of diagnosis, hospitalisation and serotherapy, as well as the availability of medical
care in cities and rural areas. The All-Union policy of mass vaccination is seen as an important external
institutional impetus, while its actual effectiveness was determined by implementation mechanisms at the
republican and regional levels. This approach helps to explain why a coordinated preventive campaign was
accompanied by uneven rates of decline in incidence in individual regions.

All diagrams have been reconstructed using artificial intelligence technology from a low-quality
original photograph.

Results

In 1952-1961, in the Kazakh SSR, diphtheria occupied a significant place among childhood infections
with an upward trend (Diagram 1). As can be seen from Diagram 1, the intensive incidence rate per 10,000
people fluctuated between 5.7 and 11.3 during the specified period. The highest incidence rate was recorded
in 1959, at 11.3. In 1959, following the order of the USSR Minister of Health No. 323 of June 23, 1959, the
republic’s health authorities undertook significant work to fight diphtheria and, primarily, to establish
specific prevention measures [10; 135].
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Diagram 1. The intensive incidence rate of diphtheria per 10,000 population in the Kazakh SSR for 1952-1961

The anti-epidemic and immunisation measures implemented resulted in a significant decrease in the
incidence of diphtheria in the republic. In 1960, the incidence of diphtheria decreased by 30.2 % compared to
1959 [11]. In 1961, the incidence rate decreased by 50.6 % compared to 1960, and by 65.5 % compared to
1959.

The figures presented show a general downward trend in the incidence of diphtheria. At the same time,
a graphical representation of long-term dynamics inevitably smooths out short-term increases, differences in
the rate of decline, and territorial heterogeneity of the epidemiological process. Therefore, the general
downward curve should not be taken as proof of uniform and simultaneous improvement in all republics and
regions.

The non-linear and regionally differentiated nature of this process is best illustrated by the departmental
reporting statistics. Unlike generalised charts, they enable us to identify periods of temporary increases in
incidence, pinpoint areas with consistently high rates, compare urban and rural areas, and evaluate the level
of hospitalisation of patients. Meanwhile, such tables often remain on the fringes of research attention, being
used primarily as illustrative material. In this study, they are analysed as an independent historical source.
This enables us to reconstruct the internal heterogeneity of the epidemiological process and the practical
implementation of anti-diphtheria measures in the Kazakh SSR.

In the late 1950s, the dynamics of diphtheria incidence in the Kazakh SSR differed significantly from
the All-Union average. In 1956, the number of registered cases in the republic was 8,283, and the following
year it increased by 13.3 % to 9,385. At the same time, in the USSR the number of people infected decreased
from 149,378 to 125,508, or by 16.0 % (see Table 1). Thus, while there was an All-Union decline, the
opposite trend was observed in Kazakhstan, indicating continued epidemiological distress [12; 4].

Table 1
Comparative data on infectious diseases in 19561957
Republics Diphtheria
1956 1957 The ratio of 1957 to 1956

Russian Soviet Federative Socialist Republic (RSFSR) [99538 81447 81.8

Ukrainian SSR 7956 5594 70.3

Byelorussian SSR 11367 7887 69.4

Uzbek SSR 9938 10521 105.9

Kazakh SSR 8283 9385 113.3

Georgian SSR 2513 2287 91.0

Azerbaijan SSR 1620 1273 78.6

Lithuanian SSR 881 610 69.2

Moldavian SSR 433 629 145.3

Latvian SSR 1024 618 60.4

Kirghiz SSR 1383 1069 77.3

Tajik SSR 1383 869 62.8

Armenian SSR 1215 1173 96.5

Turkmen SSR 1542 1941 125.9

Estonian SSR 302 205 67.9

Total for the USSR 149378 125508 84.0
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According to the Central Research Institute of Epidemiology of the USSR Ministry of Health, the
number of registered cases decreased by 5.1 % to 8,902 in 1958 compared to the previous year. However,
this figure was still 7.5 % higher than in 1956, so it was premature to talk about a stable trend towards
decreased incidence. A total of 8,711 patients were admitted to hospital, with rural institutions accounting for
3,161 cases (35.5 % of the total) (see Table 2) [13; 1].

Table 2
Infectious diseases and preventive vaccination in 1958 (by republic)
Republics Diphtheria
Registered Of them, hospitalized Of the total number registered in
rural institutions
RSFSR 79874 79118 18394
Ukrainian SSR 5558 5529 1389
Byelorussian SSR 7473 7432 4197
Uzbek SSR 8349 8327 3233
Kazakh SSR 8902 8711 3161
Georgian SSR 3160 3141 1097
Azerbaijan SSR 1474 1465 438
Lithuanian SSR 468 457 118
Moldavian SSR 769 762 503
Latvian SSR 211 209 68
Kirghiz SSR 1460 1452 777
Tajik SSR 1244 1212 626
Armenian SSR 1347 1335 416
Turkmen SSR 1847 1837 316
Estonian SSR 122 120 26
Total for the USSR 122258 121107 34750

In 1959, which coincided with the start of the «mass campaign to combat diphtheria» [8; 153] and
immunisation programs, 10,733 cases of diphtheria were recorded in the Kazakh SSR — 20.6 % more than
in 1958. The national average reached 11.5 per 10,000 population. The most unfavourable situation
developed in the following regions: Pavlodar (24.2 per 10,000 people), Karaganda (16.2), Semipalatinsk
(15.7), Kokshetau (14.8), South Kazakhstan (13.5) and North Kazakhstan (13.1) [8; 153].

In 1960, the number of cases decreased by 30.1 % to 7,500 people, and the incidence rate fell from 11.5
to 7.6 per 10,000 people [14; 24]. The largest decrease was observed in the Semipalatinsk region (58.0 %),
followed by Alma-Ata (2.3 times), the Pavlodar region (49.0 %), the Karaganda region (42.4 %) and the
South Kazakhstan region (36.5 %). However, the decline was not universal: in the Guryev region, the
number of cases increased from 257 to 319 people, and the rate increased from 8.9 to 10.6 per 10,000 people.

Thus, the epidemiological situation at the end of the 1950s was characterised by a high incidence rate
and an absence of consistent downward trends. The rise in cases in 1959 should not be interpreted as
evidence of the ineffectiveness of immunisation, given that the development of mass immunity requires time
and adequate coverage of the population with full vaccination courses. However, the persistence of 7,500
cases, the high rates in several regions and the increase in incidence in the Guryev region indicated
unevenness across the regions and that the achieved epidemiological effect was not fully sustainable.

The significant decline in incidence in 1960 may have reflected the initial positive results of the
vaccination campaign. In this regard, the indicators of the early 1960s are of particular research interest [15].
Their analysis enables us to ascertain the sustainability of the emerging decline in incidence and whether the
expansion of mass immunisation improved the epidemiological situation in all regions of the republic. An
examination of data for 1960—1961 makes it possible to evaluate the first practical results of the vaccination
campaign, as well as to highlight the remaining differences in the levels of incidence, hospitalisation, and
mortality.

It should be noted that a decrease in the incidence of diphtheria was observed in all regions of the
republic in 1961. The decline in incidence in 1961 was more significant than in 1960 and varied by region
within the range of 1.2 %-6.9 % (see Diagram 2) [10; 141].
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Diagram 2. Dynamics of annual incidence in each region of the republic in intensive indicators

As can be seen from diagram 2, the incidence rate decreased most rapidly in the Pavlodar, Karaganda,
South Kazakhstan, Semipalatinsk and Alma-Ata regions, as well as in Alma-Ata, in both 1960 and 1961. The
incidence rate only decreased significantly in 1961 in the following regions: Guryev, Kokshetau, North
Kazakhstan, Aktobe, Jambul, East Kazakhstan, Tselinograd and Kyzylorda [16]. A slight decrease in
intensive indicators was observed in two regions in both 1960 and 1961: Kustanay and West Kazakhstan.

Although national indicators enable us to identify the general trends in diphtheria incidence, they do not
reveal the territorial differences and uneven nature of the epidemiological process in urban and rural areas.
To identify this heterogeneity, the annual growth and decline rates in incidence were compared across
regions, cities and rural areas. The chart below shows the percentage change in the number of registered
cases compared to the previous year. Shades of red indicate an increase, while shades of blue indicate a
decrease. This method of visualisation enables us to trace the general direction of epidemiological dynamics
and regional differences in the rate of change between 1959 and 1961 (see Diagram 3) [10; 145].
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Diagram 3. Increase and decrease in the incidence of diphtheria in urban and rural areas by region in 1959-1961 (in %)

The diagram shows a marked change in the dynamics of diphtheria: from an increase in incidence in
1959, to a broad and accelerating decline in 1960—-1961.
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In 1959, the republic recorded a 20.6 % increase, which was significantly higher in rural areas
(+46.5 %) than in cities (+6.3 %). The incidence rate increased most sharply in the Alma-Ata (+133.1 %),
Jambul (+87.5 %) and South Kazakhstan (+60.3 %) regions. This indicates significant regional unevenness
in the epidemic process.

In 1960, the situation changed: the republican figure fell by 30.2 % [17]. However, the decline had not
yet been sustained across the board. In the Guryev region, overall growth continued (+23.8 %), and increases
were also observed in the cities of Kokshetau, Jambul, and West Kazakhstan regions. In particular, the rural
areas of the Kustanay region stood out, with an increase of 67.8 %. Consequently, anti-epidemic measures
were not uniform in their effect across different regions and settlement types.

In 1961, the decline became virtually nationwide, with a 50.6 % decrease in the Kazakh SSR, 56.2 % in
cities, and 44.3 % in rural areas. The most significant decline was observed in the regions of Alma-Ata,
Karaganda, South Kazakhstan and Semipalatinsk. The decline in the Kustanay, West Kazakhstan, and
Guryev regions was weaker, suggesting that areas of high epidemic risk persisted.

The identified territorial differences suggest that the dynamics of diphtheria incidence depended on both
the place of residence and the demographic structure of the population. Therefore, to gain a more complete
understanding of the epidemiological process, it is necessary to move from spatial analysis to consideration
of the age composition of those infected. This approach facilitates the identification of the most vulnerable
population groups and the determination of the extent to which mass immunisation has altered the
distribution of the disease among individual age groups.

Under 1 1 2 3 4 5 6 7 8 9 10 1 12 13 14 154
16

Tselinagrad Region a5

Kokchetav Region a3 1

Kustanal Region 21 2%
Pavlodar Reglon Er) sas
North Kazakhstan Region 50
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Alma-Ata City

Kazakh SSR, 1961
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Diagram 4. The proportion of diphtheria incidence in each age group in the annual incidence for 1961 by region and for
the republic as a whole [10; 160].

Note. The colours of the cells indicate the proportion of each age group within the total number of registered diphtheria cases:
green — 4-8 %; turquoise — 8-12 %; dark blue — 12-16 %. The numbers inside the cells represent exact percentages. A dash
indicates that the value was either missing or not listed in the archival source.

The data presented indicate a stable number of registered diphtheria cases among children of preschool
and primary school age. In 1961, in the Kazakh SSR, children aged 3-7 years accounted for 48.0 % of all
cases. Children aged 2-7 years accounted for 55.2 % of cases, while the total proportion of children under
eight years of age reached 61.8 %. The largest proportion was 5-year-olds — 10.7 %, followed by 4-year-
olds at 10.1 % and 3-year-olds at 9.5 %. A similar age structure was observed in 1960: 45.7 % of those
infected were aged 3-7 years, 54.0 % were aged 2-7 years, and 61.4 % were under eight years old.
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Consequently, the age profile of diphtheria in the republic remained relatively stable in 1960-1961, despite
changes in the proportion of cases in specific age groups.

At the same time, the diagram reveals marked regional differences. In Tselinograd, the proportion of 3-
year-olds reached 15.7 %, in the Kustanay region, the proportion of 5-year-olds was 14.8 %, and in the
Pavlodar region, 3-year-olds accounted for 13.71 % of registered cases. A different age profile was observed
in Alma-Ata, where a significant proportion of those infected were older school-age children: the proportion
of thirteen-year-olds reached 12.9 %. The revealed territorial heterogeneity indicates that the formation of
the age structure of incidence was dependent on the specific epidemiological situation in the regions, the
timeliness and completeness of vaccination and revaccination, the intensity of contacts in children’s groups,
the migratory mobility of the population, as well as the quality of detection and statistical registration of
cases of the disease.

In order to make a more direct assessment of the preventive effect of vaccination, a comparison must be
drawn between the incidence of the disease among vaccinated and unvaccinated children. Calculating
intensive indicators per 1,000 children in each group eliminates the influence of differences in group size and
enables us to determine the extent to which disease risk depended on vaccination status (Table 3) [10; 171].

Table 3

Incidence of diphtheria in 1961 among vaccinated and unvaccinated children, expressed as indicators per 1,000
children in each group

Name of regions  |Among those vaccinated Among the unvaccinated
Quantity Quantity Per 1000 of Quantity Quantity Per 1000 of
of vaccinated |of infected this group of of infected this group
children among unvaccinated |among
vaccinated children unvaccinated
children children
North Kazakhstan [112608 119 1.1 30635 114 3.7
Kokshetau 82999 136 1.6 72538 166 23
East Kazakhstan (159559 130 0.8 43917 111 2.5
Karaganda 248013 173 0.7 69217 141 2.0
Semipalatinsk 9545 50 52 46409 82 1.8
South Kazakhstan |184281 130 0.7 83097 159 1.9
Alma-Ata city 97430 29 0.3 16442 38 23
Jambul 31672 90 2.8 42137 131 3.1
Kustanay 52269 114 2.2 117998 224 1.9
Total 978376 971 0.9 522390 1166 2.2

Note: The number of vaccinated children includes only revaccinated children.

The table data indicate a strong link between revaccination and a reduction in the incidence of
diphtheria among children. According to the final indicators, in 1961 the incidence rate among revaccinated
children was 0.9 cases per 1000 people in the corresponding group, while among unvaccinated children it
was 2.2. Therefore, unvaccinated children fell ill around 2.4 times more often. The benefits of revaccination
were observed in seven out of nine of the administrative-territorial units represented. The most significant
disparities were observed in the North Kazakhstan, East Kazakhstan, Karaganda and South Kazakhstan
regions, where the incidence rate among unvaccinated children was approximately 2.7-3.4 times higher than
among revaccinated children. In the Kokshetau and Jambul regions, the differences were less significant,
indicating that the epidemiological effectiveness of the vaccination campaign was not uniform across the
regions.

Conversely, data from the Semipalatinsk and Kustanay regions demonstrate a contrasting relationship,
with incidence rates among revaccinated children exceeding those observed among unvaccinated children.
Such deviations must not be interpreted as evidence of the ineffectiveness of immunisation. These
differences could be due to variations in the age composition of the groups being compared, the timing and
completeness of revaccination, the length of the post-vaccination period, the location of outbreaks within
organised children’s groups and shortcomings in statistical recording. Consequently, the table demonstrates
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not only the protective value of revaccination, but also the regional heterogeneity of the organisation of
immunisation, epidemiological monitoring and registration of vaccination status. From the standpoint of the
endogenous-primary approach, the identified differences indicate that the results of the fight against
diphtheria depend on the internal capabilities of the regional healthcare system. These include the timeliness
and completeness of revaccination, the quality of registration, the work of the district service and the
effectiveness of anti-epidemic control.

The presence of information about vaccination did not necessarily indicate the completeness of immune
protection. Its effectiveness depended on completing the immunisation course, adhering to established
regulations, and following the correct sequence of vaccinations and revaccinations. Therefore, to explain
cases of diphtheria among vaccinated children, it is necessary to analyse the quality of the vaccinations they
received (see Table 4) [10; 174].

Table 4
The quality of vaccinations received by children who contracted diphtheria in 1961

Name of regions Total number |Of these Of these
of cases Fully Inadequately Those who had an |Those who didn’t
vaccinated in  [vaccinated in % infectious disease |get infected
% during
vaccinations

Tselinograd 86 30.2 69.8 15.3 84.7
Kokshetau 136 77.2 22.8 72.6 27.4
Pavlodar 165 82.8 17.2 - -
Alma-Ata 123 22.0 78.0 13.1 86.9
North Kazakhstan 109 83.9 16.1 - -
Guryev 70 72.9 27.1 41.6 584
Jambul 90 26.5 73.5 78.9 21.1
East Kazakhstan 58 70.7 29.3 35.9 64.1
Karaganda 173 31.8 68.2 16.8 83.2
Kyzylorda 31 61.3 38.7 35.5 64.5
Semipalatinsk 50 44.0 56.0 50.8 49.2
South Kazakhstan 132 93.1 6.9 35.6 64.4
Alma-Ata city 29 55.2 44.8 6.9 93.1
Total for the republic 1252 54.4 45.6 354 64.6

Note: of the 1,558 vaccinated patients, 1,250 were subjected to vaccination quality testing, for which all necessary
documentation was prepared.

The data in the table show that the effectiveness of diphtheria immunisation depended not only on the
proportion of the child population that had been vaccinated, but also on the quality of the full vaccination
course. Of the 1,558 children vaccinated against diphtheria who fell ill in 1961, the quality of the vaccination
could only be determined in 1,250 people (80.2 %). The fact that almost one in five infected children lacked
the necessary documentation indicates shortcomings in the recording and control of vaccination work.
Overall in the republic, 54.4 % of children under surveillance received full vaccinations, while 45.6 % were
vaccinated inadequately. Consequently, almost every second case of diphtheria among vaccinated children
included in the study occurred against a background of incomplete or improperly carried out immunisation.

The table shows that the quality of vaccination varies significantly across different territories. The
regions with the highest proportion of inadequately vaccinated children were the Alma-Ata region (78.0 %),
the Jambul region (73.5 %), the Tselinograd region (69.8 %), the Karaganda region (68.2 %), and the
Semipalatinsk region (56.0 %). Across all these regions, the indicator surpassed the national average.
Conversely, the lowest proportion of inadequately vaccinated people was recorded in the South Kazakhstan
region (6.9 %), North Kazakhstan region (16.1 %), Pavlodar region (17.2 %) and Kokshetau region (22.8 %).
The discrepancy between the minimum and maximum figures was 71.1 percentage points. This range cannot
be explained solely by individual medical contraindications and indicates differences in the organisation of
vaccination work, the maintenance of medical records, compliance with vaccination regulations, and
monitoring of the completion of the vaccination course.
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The information regarding the causes of inadequate immunisation is particularly informative. Overall,
35.4 % of children with suboptimal vaccination rates in the republic contracted an infectious disease during
the vaccination period, while 64.6 % did not become ill. Consequently, in most cases, failure to complete the
vaccination course was not directly due to a concomitant infectious disease. The highest proportion of such
children was recorded in Alma-Ata (93.1 %), followed by the Alma-Ata region (86.9 %), the Tselinograd
region (84.7 %) and the Karaganda region (83.2 %). This suggests that organisational issues played a leading
role, including violations of calendar deadlines, inadequate control over revaccination, ineffective dispensary
monitoring and deficiencies in medical records. The situation was different in the Jambul and Kokshetau
regions, where 78.9 % and 72.6 % of children with incomplete vaccinations, respectively, contracted an
infectious disease during the vaccination process. However, in such cases, the ability of medical institutions
to resume and complete immunisation after the child’s recovery was of great importance.

Particular attention should be paid to the incidence of infection among organised groups of children,
since constant contact in nurseries, kindergartens, schools and boarding schools could lead to clusters of
infections emerging. To identify the territorial distribution of the disease, the information was systematised
by region and the republic as a whole (see Table 5) [10; 182].

Table 5

Incidence of diphtheria among organised children’s groups in 1961, by region and for the republic as a whole
(absolute data)

Name Total |In open-type childcare In closed-type childcare institutions
of regions number |institutions
of cases |Nurse |Kinder [Schools|Total |Orph |Infant |Tub. |Fung. |Reum |Ven. |Boardi|Total
ry gartens infan |home |sanato |hospitals |. dispen |ng
t S rium sanat [sary [school
orium s
Tselinograd 75 4 5 64 73 - 2 - - - - - 2
Kokshetau 103 2 8 93 103 - - - - - - - -
Kustanay 156 4 7 145 156 - - - - - - - -
Pavlodar 139 9 17 106 132 5 2 - - - - - 7
North Kazakhstan 121 2 23 96 121 - - - - - - - -
Alma-Ata 103 5 11 85 101 2 - - - - - - 2
Aktobe 84 5 6 72 83 - 1 - - - - 1
East Kazakhstan |118 6 14 98 118 - - - - - - - -
Guryev 81 8 9 64 81 - - - - - - - -
Jambul 107 6 15 82 103 1 - 1 2 - - - 4
West Kazakhstan |108 2 8 98 108 - - - - - - - -
Karaganda 157 5 13 117 135 - - - - 22 - - 22
Kyzylorda 37 2 4 29 35 - - 2 - - - - 2
Semipalatinsk 68 4 10 54 68 - - - - - - - -
South Kazakhstan |114 8 14 89 111 - - - - - 3 - 3
Alma-Ata city 38 3 6 28 37 - - - - - - 1 1
Total for the 1609 75 170 1320 1565 8 4 4 2 22 3 1 44
republic

The data in the table characterises the scale and structure of diphtheria incidence among organised
children's groups in the Kazakh SSR in 1961. A total of 1,609 cases of the disease were recorded in
children's institutions across the republic. Most cases (1,565, or 97.3 %) were found in open-type institutions.
In closed-type institutions, 44 cases were identified, constituting 2.7 % of the total incidence of disease
among children in organised institutions. As this ratio primarily reflects the numerical predominance of
children attending schools, kindergartens and nurseries, it cannot automatically be considered as evidence of
a lower epidemiological risk in closed-type institutions.

In terms of incidence, schoolchildren played a leading role: 1,320 cases were registered among them,
accounting for 82.0 % of all diphtheria cases in organised children’s groups and 84.3 % of cases in open-type
institutions. Kindergarten children accounted for 170 cases, or 10.6 %, and children attending nurseries
accounted for 75 cases, or 4.7 %. Therefore, the majority of those infected were school-age children.
However, the fact that schoolchildren make up most of the absolute structure does not prove that the risk of
illness in schools was higher than in kindergartens. Such a conclusion would require information on the total
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number of children attending each type of institution. Furthermore, the registration of a child as part of a
school group does not necessarily indicate that the infection occurred directly at school.

The largest number of cases among organised children was recorded in the Karaganda region (157),
followed by the Kostanay region (156) and the Pavlodar region (139). These three regions accounted for a
total of 452 cases, representing 28.1 % of the national total. The next regions were North Kazakhstan (121
cases), East Kazakhstan (118 cases), South Kazakhstan (114 cases), West Kazakhstan (108 cases), and
Jambul (170 cases). The lowest absolute figures were observed in the Kyzylorda region (37 cases), followed
by Alma-Ata (38) and the Semipalatinsk region (68). However, these differences cannot be directly
interpreted as indicators of the epidemiological well-being or distress of regions, since the table does not take
into account the size of the child population, the number of organised children, and their coverage by
preschool and school institutions. The territorial distribution of the absolute number of cases is reflected, but
not the intensity of the disease.

In most regions, cases were concentrated in schools. The proportion of schoolchildren among the
infected organised children was especially high in the Kustanay region — 92.9 %, West Kazakhstan region
— 90.7 %, and Kokshetau region — 90.3 %. This concentration could be attributed not only to the size of
the school population, but also to the characteristics of the anti-diphtheria immunity of school-age children,
adherence to the timing of age-related revaccinations, and the intensity of daily contacts. By combining data
from the Schick test with information on the quality of vaccinations, we can conclude that certain groups of
schoolchildren were inadequately protected against toxins.

44 cases of diphtheria were recorded in closed-type institutions. Of these cases, 22 were identified in
rheumatological sanatoriums in the Karaganda region. A further eight cases were identified in orphanages.
Then, four cases were identified in infant homes; four in tuberculosis sanatoriums; three in venereal disease
clinics; two in institutions for patients with fungal diseases; and one in a boarding school. The 22 cases in the
rheumatological sanatoriums of the Karaganda region may indicate the presence of a disease spot or several
related episodes of the disease.

Despite the small proportion of cases, closed-type institutions were of particular epidemiological
significance. The children’s close and prolonged contact over a 24-hour period, as well as their shared
sleeping and living spaces, created conditions for the rapid spread of infection when an infectious source
appeared. Therefore, the fact that most cases occurred in open-type institutions should not distract from the
increased vulnerability of communities in boarding schools, hospitals and sanatoriums.

In order to establish whether isolated cases of diphtheria predominated or whether the disease spread
among contact persons in families and organised groups, the territorial characteristics of the incidence rate
must be supplemented by an analysis of focality. Comparing these data by region enables us to identify areas
with the most significant intra-focal spread of infection and indirectly assess the timeliness of the anti-
epidemic measures taken (see Table 6) [10; 188].

Table 6
Information on the incidence of diseases by region and by the republic as a whole in 1961

Name of regions Total The total |Number of foci with the following number of cases

number |number |with 1 case with 2 cases with 3-5 cases |with 6 or more

of cases |of disease cases

foci absolute |% of total |absolut|% of  |absol |% of total |absol |% of total
e total ute ute

Tselinograd 166 138 115 83.3 20 14.5 3 2.2 - -
Kokshetau 302 241 202 83.8 23 9.6 15 (6.2 1 0.4
Kustanay 359 302 264 87.4 26 8.6 11 3.6 1 0.4
Pavlodar 364 330 301 91.2 24 7.3 5 1.5 - -
North Kazakhstan 238 212 191 90.5 16 7.6 5 2.4 - -
Alma-Ata 227 201 180 89.6 16 7.9 5 2.5 - -
Aktobe 178 146 126 86.0 15 10.3 4 3.0 1 0.7
East Kazakhstan 241 204 180 88.3 16 7.8 8 3.9 - -
Guryev 203 171 154 90.1 10 5.8 6 3.5 1 0.6
Jambul 203 180 162 90.0 14 7.8 4 2.2 - -
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West Kazakhstan 207 135 101 74.8 21 15.6 9 6.7 4 2.9
Karaganda 338 299 273 91.3 21 7.0 3 1.0 2 0.7
Kyzylorda 87 81 77 95.0 2 2.5 2 2.5 - -
Semipalatinsk 132 118 107 90.7 8 6.9 3 2.5 - -
South Kazakhstan 289 260 240 92.3 13 5.0 7 2.7 - -
Alma-Ata city 62 60 58 96.7 2 33 - - - -
Total 3596 3077 2731 88.7 247 8.1 90 [2.9 10 0.3

Note: the study did not include patients under the supervision of departmental medical institutions in some regions.

The data in the table not only reflect the scale of diphtheria incidence, but also how it spreads within
epidemiological foci. In 1961, a total of 3,596 cases of the disease were recorded across 3,077 foci in the
Kazakh SSR. On average, there were 1.17 cases per focus. Consequently, there were 519 more patients than
foci, indicating the presence of intra-focal group incidence.

The majority of foci were single-disease foci, accounting for 2,731 cases (88.7 %). Foci involving two
cases accounted for 8.1 % of cases, those involving three to five cases accounted for 2.9 %, and those
involving six or more cases accounted for 0.3 %. Consequently, multiple foci accounted for only 11.3 % of
the total number. However, 865 cases were recorded in these areas, accounting for 24.1 % of all diphtheria
cases. Consequently, this relatively small group of multiple foci accounted for nearly a quarter of the
republic’s cases, highlighting their importance in the fight against the epidemic.

The West Kazakhstan region was the most unfavourable in terms of focality. Of the 135 foci, 101
(74.8 %) were accidental, compared to a national average of 88.7 %. The proportion of foci with two cases
was 15.6 %; with three to five cases, it was 6.7 %; and with six or more cases, it was 2.9 %. With an average
of 1.53 patients per focus, this region had the highest figure of all. Furthermore, four out of ten major foci in
the republic with six or more cases were in the West Kazakhstan region. These figures show the areas where
the disease was most prevalent and where the spread of infection was least effectively limited following the
appearance of the first case.

A different pattern was observed in the Pavlodar and Karaganda regions. The highest number of cases
was recorded here, with 364 and 338 cases respectively. However, the proportion of single-case foci was
91.2 % and 91.3 % respectively. The average number of cases per focus was 1.10 in the Pavlodar region and
1.13 in the Karaganda region. Consequently, the high incidence rate in these regions was determined
primarily by the large number of individual foci, rather than the infection spreading widely in each of them.
At the same time, the presence of two foci with six or more cases in the Karaganda region indicates that,
alongside predominantly dispersed incidence, there were also individual large-scale epidemic episodes.

The focality rate was lowest in the city of Alma-Ata and the Kyzylorda region. In Alma-Ata, single-
case foci accounted for 96.7 % of cases, with an average of 1.03 cases per focus. In the Kyzylorda region, the
respective figures were 95.0 % and 1.07. This may indicate the timely identification and isolation of patients,
as well as the prevention of further transmission of the infection. However, the high proportion of single-case
foci may also indicate an insufficient identification of epidemiological links between cases.

Overall, the table shows that there were two different types of epidemic process: dispersed incidence,
characterised by single-case foci, and group spread of infection within these foci. From an endogenous-
primary perspective, significant interregional differences may be attributed to the intrinsic capabilities of
regional healthcare systems, including the timeliness of diagnosis and hospitalisation, the efficacy of
epidemiological surveillance, contact tracing, emergency vaccination implementation, and the efficiency of
ongoing disinfection. At the same time, the size of the foci was influenced by overcrowding in housing, the
number of families and the intensity of daily contacts. Therefore, focality should be considered the result of
the interaction between the social conditions that facilitated the spread of infection, and the medical system’s
ability to promptly localise the epidemic process.

To identify the specific mechanisms of outbreak occurrence and spread, it would be appropriate to
supplement the summary indicators of outbreak incidence with materials from local epidemiological
investigations. In 1961, two outbreaks were registered in the Tselinograd region, affecting 15 people. Their
share of the total regional incidence increased from 2.9 % in 1960 to 6.7 % in 1961. Archival materials
indicate that the Tselinograd district was the most affected area, with the number of diphtheria cases
increasing by 10. In four settlements, the disease took on epidemic proportions.

The epidemic episode at Tastak station, where five people fell ill with diphtheria from September 7 to
13, is an illustrative example. The investigation revealed that, back in August, a girl in the family of a
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railway worker S. fell ill. She underwent treatment in the city and was discharged from hospital in early
September. Following her return, the disease spread successively to two children in the Ya. family and, five
days later, to three children in the B. family, who lived in the same house. The time interval between the last
cases was one to two days. Thus, the archival document enables the sequential development of the outbreak
to be traced, from the initial case to the spread of the infection within households.

The outbreak was made worse by the lack of timely information. The medical district only became
aware of the cluster of illnesses on 14 September, whereas the district’s sanitary and epidemiological
department received the emergency notification on 15 September. No anti-epidemic measures had been
taken prior to the arrival of the specialists. In addition, neither the railway medical station nor the rural health
post had any diphtheria antitoxin, so the children did not receive it before being hospitalised.

Following the deployment of the epidemiological team, a door-to-door visitation of the settlement was
organised, contacts were identified and monitored, the outbreak sites were disinfected, and laboratory testing
of schoolchildren and individuals who had been in contact with the sick was conducted. No new cases were
registered after these measures were carried out. Thus, the spread of the outbreak was not so much associated
with a lack of effective anti-epidemic methods, but rather with a delay in their implementation, an
insufficient supply of medical centres, and a lack of coordination between railway and territorial healthcare
institutions.

This episode illustrates the position of the endogenous-primary approach. The scale of the outbreak
depended on the system’s internal organisational capabilities: how quickly cases were identified and
registered, how well the emergency notification mechanism functioned, whether diphtheria antitoxin was
available, and how well various medical services were coordinated. Concurrently, the elimination of diseases
following the intervention of the district sanitary and epidemiological service demonstrates the efficacy of
the implemented measures when applied in a timely manner.

To gain a fuller understanding of the epidemiological situation, it is important to establish the
relationship between the different forms of the disease. This is because the clinical presentation reflects not
only the characteristics of the disease’s progression, but also the effectiveness of early diagnosis and
preventive measures (see Table 7) [10; 208].

Table 7
Clinical structure of diphtheria cases, statistically analysed in 1961
Clinical forms Absolute number of  |As a percentage of the number of cases
cases included into the study
Total number of cases included into the study 1906 100
Of them:
Pharyngeal diphtheria, including: 1699 89.1
a). Localised (membranous, punctate, insular, 1076 63.3
catarrhal)
b). Common 81 4.8
¢). Subtoxic 167 9.9
d). Toxic, grade 1 156 9.3
Toxic, grade 2 112 6.6
Toxic, grade 3 98 59
e). Hypertoxic 9 0.6
2. Diphtheritic croup (laryngeal) 150 7.8
3. Nasal diphtheria 24 1.3
4. Combined diphtheria of the pharynx and nose 8 0.4
5. Uncommon localisation of diphtheria 25 1.3

The clinical characteristics of 1906 statistically analysed cases show a marked predominance of
pharyngeal diphtheria, which was diagnosed in 1699 patients, or in 89.1 % of observations. Diphtheric croup
accounted for 150 cases (7.8 %), nasal diphtheria for 24 cases (1.3 %), the combined form for eight cases
(0.4 %), and uncommon localisations for 25 cases (1.3-1.4 %). Thus, forms of the disease that were not
exclusively related to pharyngeal diphtheria accounted for 207 cases in total, representing 10.9 % of the
analysed material.
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Of the cases of pharyngeal diphtheria, the localised form was predominant, accounting for 63.3 % of the
1699 patients in this group (1076 cases). The common form was identified in 81 patients (4.8 %).
Consequently, non-localised forms of diphtheria were detected in 623 people in this clinical group, equating
to 36.7 patients. This shows that, despite a general predominance of localised progression, the disease
extended beyond its limits or was accompanied by signs of a toxic process in more than a third of patients.

Subtoxic and toxic forms of varying degrees were recorded in 542 patients. They accounted for 31.9 %
of all cases of pharyngeal diphtheria and 28.4 % of the total number of statistically analysed cases. A total of
219 people were found to have toxic forms of the second and third grades, as well as the hypertoxic form.
This equates to 12.9 % of patients with pharyngeal diphtheria and 11.5 % of the entire population examined.
The cause of death was primarily cardiac dysfunction, specifically toxic myocarditis [10; 223].
Consequently, alongside localised variants, a significant number of severe clinical forms of the disease
persisted. Consequently, it is not feasible to characterise the epidemic solely as a predominance of mild
diphtheria.

The issue of the representativeness of the presented data is of particular significance. A total of 1,906
cases were processed clinically, whereas in previous summary tables the total number of cases in 1961 was
determined to be 3,596 or 3,708 people. Therefore, the table accounts for around 51-53 % of the reported
incidence.

The analysis of the clinical features must be supplemented by an assessment of the reliability of
diagnoses and statistical records. Indicators of coverage of patients with laboratory testing and the proportion
of confirmed cases characterise the capabilities of the bacteriological service and the validity of registered
diagnoses. However, the absence of laboratory confirmation did not preclude a clinical diagnosis, since test
results depended on the timing and quality of sample collection and the commencement of treatment (see
Table 8) [10; 210].

Table 8
Laboratory testing coverage and confirmability of diphtheria cases in 1961
Name of regions Total Including Of those tested
number Those | % |The diagnosis was The diagnosis
of cases | Those % untested confirmed % was not %
0 0 . (9
tested confirmed
Tselinograd r. 223 220 98.6 3 1.4 136 61.8 84 38.2
Kokshetau r. 302 293 97.1 9 2.9 199 67.9 94 32.1
Kustanay r. 359 297 82.7 62 17.3 183 61.7 114 38.4
Pavlodar r. 364 341 93.7 23 6.3 127 37.2 214 6238
North Kazakhstan r. 238 222 93.1 16 6.9 136 61.3 82 38.7
Alma-Atar. 227 198 87.2 29 12.8 64 323 134 67.7
Aktobe r. 178 150 84.3 28 15.7 73 48.7 77 51.3
East Kazakhstan r. 241 226 93.8 15 6.2 150 66.4 76 33.6
Guryev r. 203 181 89.2 22 10.8 64 353 117 64.7
Jambul r. 221 199 90.0 22 10.0 115 579 84 42.1
West Kazakhstan r. 207 204 98.6 3 1.4 145 71.1 59 28.9
Karaganda r. 338 326 96.7 11 33 195 59.6 131 40.4
Kyzylordar. 95 90 94.7 5 5.3 51 56.7 39 43.3
Semipalatinsk r. 132 123 93.2 9 6.8 96 78.1 27 21.9
South Kazakhstan r. 289 276 95.5 13 4.5 132 47.8 144 52.2
Alma-Ata 62 61 98.3 1 1.7 44 72.1 17 279
Total 3679 3404 92.5 281 7.5 1911 56.1 1493 43.9

Note: the total number of cases does not include patients from departmental medical institutions of the Aktobe region.

The data presented characterise the coverage of patients undergoing laboratory testing and the
effectiveness of confirming clinically diagnosed cases of diphtheria. The table contains 3,679 cases. This is
29 fewer than the figure in the previous summary table, which was 3,708 cases. According to the note, this is
because patients in medical institutions of the Aktobe region were not included in the calculation.
Consequently, the difference in the final indicators is explained by changes in statistical observation
coverage rather than by incidence dynamics.
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The final line states that 3,408 patients underwent laboratory testing, which is more than 92 % of the
registered cases. The highest coverage was observed in the Tselinograd and West Kazakhstan regions —
98.6 % each, the city of Alma-Ata — 98.3 %, the Kokshetau region — 97.1 %, and the Karaganda region —
96.7 %. The lowest rates were observed in Kustanay — 82.7 %, Aktobe — 84.3 %, Alma-Ata — 87.2 % and
Guryev regions — 89.2 %. Thus, despite the high national average coverage, there were significant territorial
differences in the availability and organisation of laboratory testing.

Laboratory confirmation of the diagnosis was obtained for approximately 56 % of patients tested, while
confirmation was not obtained for more than 43 % of patients. This indicates that approximately half of the
reported cases lacked laboratory confirmation. The highest confirmation rates, calculated based on absolute
data, were observed in the following regions: Semipalatinsk — 78.0 %, the city of Alma-Ata — 72.1 %,
West Kazakhstan — 71.1 %, Kokshetau — 67.9 %, and East Kazakhstan — 66.4 %. The lowest rates were
in the Alma-Ata region (32.3 %), followed by the Guryev region (35.4 %) and the Pavlodar region (37.2 %).
The difference between the extreme regional values exceeded 45 percentage points, indicating significant
heterogeneity in laboratory diagnostics.

The Pavlodar region was a particularly illustrative region where high test coverage was combined with
low confirmability. While 93.7 % of patients were covered by laboratory testing, the diagnosis was
confirmed in only 37.2 % of those tested. In the Guryev region, the corresponding figures were 89.2 % and
35.4 %. In the Alma-Ata region, they were 87.2 % and 32.3 %. This ratio may be associated with factors
such as extended clinical diagnostics, late collection of material, initiation of treatment before testing,
violation of sample transportation conditions, deficiencies in laboratory methods, or a combination of these
factors.

From the perspective of the endogenous-primary approach, the table reveals one of the Soviet anti-
epidemic system’s most significant internal constraints: the uneven state of the laboratory service. The
nominal existence of a laboratory test did not guarantee a reliable diagnosis. The final result depended on the
qualifications of the medical and laboratory personnel involved, how promptly materials were collected,
whether nutrient media were available, whether transportation conditions were complied with, and how
medical institutions interacted with sanitary and epidemiological stations. Consequently, laboratory
verifiability served not only as a medical but also as an organisational and institutional indicator of the
effectiveness of regional healthcare.

The timeliness of the administration of diphtheria antitoxin was of significant importance to the clinical
course of diphtheria. According to the archival document, 60.3 % of patients who received serotherapy
received it in the first 8 hours. Consequently, nearly 40 % of patients received their specific treatment more
than 8 hours later. Furthermore, due to an erroneous initial diagnosis, 5.6 % of patients were administered the
antitoxin on the second day after seeking medical help, while 1.2 % received it on the fourth day and a
further 1.2 % received it on the fifth day or later. These figures do not cover all delay options, since the
document does not provide separate information on administering antitoxin after the first eight hours or on
the third day. Therefore, they should be regarded as the minimum recorded scale of late serotherapy.

Significant delays were particularly evident in certain regions. In the Semipalatinsk region, only 3.1 %
of patients received the serum in the first three hours. In the Karaganda region, this figure was 38.2 %. It is
important to note that these figures cannot be directly compared with the national average of 60.3 %
calculated for an eight-hour interval. However, they do demonstrate significant regional differences in the
speed of treatment initiation. The reasons for this could be late presentation of patients, errors in initial
diagnosis, delayed hospitalisation, insufficient training of primary care healthcare workers, and the lack of
the drug in district departments.

The centralisation of specific treatment is evident from the fact that 85.1 % of patients received
diphtheria antitoxin only in hospital, compared to just 14.9 % at the pre-hospital stage. According to an
archival source, this is due to patients being hospitalised immediately after diagnosis, or to the fact that the
diagnosis was often made in hospital. Consequently, the local medical network did not always ensure the
early recognition of diphtheria or the timely initiation of serotherapy. The reliance on hospitalisation for
antitoxin administration led to an increased risk of delay in specific treatment, particularly among residents
of remote settlements.

Another limitation was the shortage of diphtheria antitoxin at certain medical stations, first aid stations
and rural health posts. Therefore, the issue was found to be influenced by both diagnostic errors and the
structure of drug distribution. Sometimes, even when patients did seek medical attention, health workers did
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not have the resources to start treatment straight away. The archival document assessed this situation as
«unacceptable under the conditions of a centralised antitoxin supply systempy.

The epidemiological situation can only be properly assessed if disease outcomes are analysed. A
comparison of fatality and mortality rates enables the identification of interannual dynamics of severe
outcomes, as well as territorial differences in the timeliness of diagnosis and provision of medical care (see
Table 9) [10; 214].

Table 9
Fatality and mortality rates in the republic as a whole and by region in 1961 compared to 1960

Name of 1960 1961
regions Absolute |Absolut |Proporti [Fatality |Mortality |Absolute |Absolut |Proporti |Fatality —|Mortality

number e on per number e on per

of those |number |of those 10,000 of those |number |of those 10,000

infected |of those |decease populatio |infected |of those |decease populatio

decease |d by n decease |d by n
d region d region
in % in %

Tselinograd r.  |344 39 8.0 11.3 0,57 203 21 6.6 10.34 0.37
Kokshetau r. 627 40 8.2 6.3 0.76 302 23 7.23 7.6 0.41
Kustanay r. 365 36 7.4 9.8 0.47 359 36 11.32 10.0 0.43
Pavlodar r. 561 33 6.8 5.8 0.67 364 21 6.6 5.7 0.39
North 470 32 6.5 6.8 0.67 238 17 5.34 7.1 0.34
Kazakhstan r.
In the Virgin 2457 180 37.5 7.3 0.61 1486 118 37.09 7.9 0.37
Lands Territory
Alma-Atar. 623 45 9.3 7.2 0.44 227 27 8.49 12.7 0.25
Aktobe r. 389 16 3.2 4.1 0.38 207 19 5.97 10.5 0.43
East 503 52 10.7 8.7 0.68 241 16 5.04 7.4 0.2
Kazakhstan r.
Guryev r. 319 20 4.0 6.2 0.66 203 23 7.24 11.3 0.73
Jambul r. 387 13 2.6 3.8 0.22 221 19 5.97 9.3 0.31
West 274 17 34 6.2 0.42 207 20 6.29 9.7 0.48
Kazakhstan r.
Karagandar. [956 50 10.3 5.2 0.44 338 17 5.35 5.2 0.14
Kyzylordar. 162 18 3.6 11.1 0.53 95 18 5.68 19.5 0.52
Semipalatinsk r.|345 21 4.3 6.0 0.38 132 13 4.09 9.8 0.12
South 792 47 9.7 5.9 0.49 289 26 8.18 8.9 0.24
Kazakhstan r.
Alma-Ata 203 1 0.2 0.4 0.21 62 2 0.62 32 0.03
Total 7320 480 100 6.5 0.48 3688 318 100 8.6 0.3

The data in the table illustrate the multidirectional dynamics of diphtheria mortality and fatality rates.
Compared to 1960, the number of registered cases of the disease decreased by 50.6 % in 1961, falling from
7,320 to 3,688. The absolute number of deaths also fell, by 33.8 %, from 480 to 318. At the same time, the
mortality rate fell by 37.5 %, from 0.48 to 0.30 per 10,000 people. However, while the incidence and
mortality rates decreased, the fatality rate among those infected increased from 6.5 % to 8.6 %, a rise of 2.1
percentage points — approximately one third.

This discrepancy is not a statistical paradox because mortality and fatality rates characterise different
aspects of the epidemiological process. Mortality is calculated relative to the entire population and reflects
the overall demographic impact. In contrast, case fatality shows the proportion of deaths among registered
cases. Therefore, a decrease in mortality indicates a fall in the prevalence of diphtheria and the number of
deaths caused by it. Conversely, an increase in fatality suggests that the number of deaths fell more slowly
than the number of cases identified. In other words, although advances in prevention and immunisation had
probably reduced the overall incidence of disease, they had not resulted in similar improvements for people
who were already infected.

The highest fatality rate was observed in the Kyzylorda region in 1961, at 19.5 %. This was more than
twice the national average. High indicators were also observed in the following regions: Alma-Ata region
(12.7 %), Guryev (11.3 %), Aktobe (10.5 %), Tselinograd (10.34 %) and Kustanay (10.0 %). The lowest
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figures were recorded in Alma-Ata city (3.2 %), the Karaganda region (5.2 %), and the Pavlodar region
(5.7 %).

The combination of fatality and mortality is particularly important. The Guryev region had the highest
mortality rate in 1961, at 0.73 per 10,000 people. The Kyzylorda region followed with 0.52, the West
Kazakhstan region with 0.48, and the Aktobe and Kustanay regions with 0.43 each. The Guryev and
Kyzylorda regions had high rates of both mortality and fatality simultaneously, allowing them to be
classified as territories with the most unfavourable epidemiological and treatment-diagnostic situation.

Unfavourable dynamics were particularly evident in the Aktobe, Guryev, Jambul and West Kazakhstan
regions, where the absolute number of deaths increased despite a decrease in the number of cases. For
example, the number of registered patients in the Jambul region decreased by 42.9 %, while the number of
deaths increased from 13 to 19. In the Aktobe region, the incidence rate decreased by 46.8 %, while the
number of deaths increased from 16 to 19. In the Guryev region, the number of deaths increased from 20 to
23. Such dynamics may indicate delayed detection of the disease, errors in initial diagnosis, untimely
hospitalisation and delayed administration of diphtheria antitoxin.

In 1961, the Virgin Lands Territory accounted for 37.09 % of all deaths from diphtheria in the republic,
with 118 deaths being registered there. Furthermore, the fatality rate here was 7.9 %, which is lower than the
national average. However, the mortality rate of 0.37 per 10,000 population was higher than the national
level. This shows that the Virgin Lands Territory’s significant contribution to overall mortality was primarily
determined by the scale of the disease rather than the severity of clinical outcomes.

Discussion

The first stage of research into diphtheria commenced in the 1950s and early 1960s, at a time when it
was considered to be one of the most dangerous childhood infections. A.B. Aleksanyan [7], A.L Titova [18]
and V.I. Molchanov [19] have systematically reviewed the epidemiology, clinical picture and prevention of
diphtheria in their works. The article by K.A. Kostina and F.G. Dardik provides a direct presentation of
Kazakhstani material by offering an analysis of the state of the fight against diphtheria in the republic [20].
These works have a primarily practical medical and epidemiological focus and reflect the problems
encountered at the start of the period of mass immunisation.

In the 1960s—1980s, the outcomes of anti-epidemic policy were summarised in the works of
0O.V. Baroyan [6] and in a collective monograph under the direction of L.A. Favorova [21]. The researchers
examined the decline in incidence in the context of the development of sanitary and epidemiological
services, the expansion of vaccination, and the formation of herd immunity. However, in such
generalisations, Kazakhstan was usually presented as part of the All-Union dynamics, so intra-republican
differences and statistical tables by region were not given full prominence.

A new stage in historiography is being marked by the epidemic resurgence of diphtheria in the post-
Soviet space. Foreign authors C. Vitek and M. Wharton [22], as well as S. Dittmann and co-authors,
analysed the causes of the outbreak and measures to overcome it [23]. G. Kembabanova and her colleagues
conducted a special study of the 1990-1996 epidemic in Kazakhstan [24]. In the contemporary Kazakhstani
literary corpus, the dynamics of the period spanning from 1990 to 2012 have been examined by
A.B. Daniyarova and co-authors [25], while the state of vaccine-preventable infections has been examined
by R.Kh. Begaidarova and co-authors [26]. While these publications are important for evaluating the long-
term effects of immunisation, they focus primarily on the late Soviet and post-Soviet periods.

The works of Kazakhstani researchers are of particular importance for the subject. A. Zhalmurzina and
colleagues employed archival material from the Akmola region from 1954—1965 to establish a correlation
between the dissemination of infections, including diphtheria, and migration, personnel shortages, sanitary
infrastructure, and the organisation of medical care [27]. The work of V. Kozina and colleagues provides a
valuable complement to the regional aspect, offering insights into the sanitary and epidemiological situation
in Tselinograd [28]. At the same time, the historiography contains practically no special republican analysis
of diphtheria from 1958 to 1961 that combines regional and urban/rural data, age and vaccination data,
clinical and laboratory indicators, and mortality data. The present study aims to address this gap in the
existing literature.

Conclusions
The conducted analysis allows us to characterise the years 1958—1961 as a turning point, but internally
contradictory stage in the fight against diphtheria in the Kazakh SSR. By the end of the 1950s, the
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epidemiological situation remained tense. The reduction in cases in 1958 was not sustained, with 10,733
cases registered in 1959. Although mass immunisation did not immediately reduce the incidence of the
disease, the number of cases decreased to 7,500 by 1960. In 1961, the rate of decline accelerated
significantly. Therefore, rather than talking about the absence of a vaccination result, we should be talking
about the gradual and uneven manifestation of its epidemiological effect.

However, the national average figures concealed significant territorial differences. Between 1959 and
1960, while the incidence was declining in some regions, it was increasing or declining slowly in others.
There were also discrepancies in dynamics between urban and rural areas. Even in 1961, when the decline
was almost universal, the intensive indicators remained above the national average in a number of regions.
This demonstrates that a unified trend has emerged from various regional trajectories, influenced by
differences in the timing and effectiveness of preventive measures, settlement patterns and the capacity of
local healthcare systems.

The age distribution of those infected indicates that diphtheria remained a serious threat, particularly to
children. The clinical structure of the disease, uneven coverage of laboratory testing, persistent cases of late
diagnosis, and untimely administration of diphtheria antitoxin explain the presence of severe and fatal
outcomes, including differences between urban and rural populations.

From the standpoint of the endogenous-primary approach, the effectiveness of mass immunisation was
determined not only by the All-Union decision to implement it, but also by the internal capabilities of the
republican (regional and district) healthcare systems, such as the organisation of vaccination, personnel and
laboratory capacity, and the timeliness of diagnosis, hospitalisation and treatment. Thus, mass immunisation
created the preconditions for a turning point in the epidemiological situation. However, 1961 should not be
viewed as the moment of final victory over diphtheria, but rather as the beginning of the transition to the
long-term control of the infection.
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