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Abstract

Introduction. The overall cancer burden in the Republic of Kazakhstan is increasing. However, existing data may not
fully capture the specific trends and disparities among different demographic groups and regions. A detailed understanding
of these patterns is critical for effective public health planning and resource allocation.

Aim of the Study: To conduct a comprehensive analysis of cancer morbidity trends in Kazakhstan from 2014 to 2024,
identifying key temporal, regional, and age-based disparities, with a particular focus on comparing pediatric and adult
populations.

Materials and methods: A retrospective ecological study was conducted using official, aggregated national health
statistics. Temporal trends were analyzed by calculating the percentage growth in cases for adults and children (aged 0-17).
Regional disparities were assessed using morbidity rates per 100,000 population for the year 2024.

Results: The most striking finding was a disproportionate and rapid increase in pediatric cancer morbidity, which grew by
127.9% over the eleven years, significantly exceeding the 84.7% growth observed in the adult population. Overall, total
registered cases increased by 85.2%. The study also confirmed significant geographical inequality, with morbidity rates in the
industrial East Kazakhstan Region (2,150.2 per 100,000) being nearly three times higher than in the western Mangystau
Region (775.1).

Conclusion: These findings signal the need to reassess national priorities in oncological care. The alarming and out-of-
proportion rise in childhood cancer, coupled with persistent regional inequalities, demands an immediate strategic focus on
developing pediatric oncology services, including enhanced research into causative factors and strengthening specialized
healthcare infrastructure.
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Hayka u 3apaBooxpanenue, 2025 T.27 (5) OpurnHajbHoe HCcJIeT0BaHne

AktyanbHocTb: B Pecnybnnke KasaxctaH oTmeyvaetcsi pocT obuiero bpemeHu oHkonornyeckux 3abonesanuin. OpHako
CyLLECTBYIOLME AaHHbIE HE B MOMHOM Mepe OTpaxatT cneunduyeckne TeHAEHLMM U AMCTIPONOPLMM BHYTPU PasnnyHbIX
aemorpacuyeckmx rpynn 1 pernoHoB. Takoe AgeTanbHOe NOHMMaHWe HeobXxoaumo Ans 3PGEKTUBHOMO NNaHMPOBaHUS W
pacnpeneneHns pecypcoB B CUCTEME 3APABOOXPAHEHMS.

Llenb nccnepoBanusa: MNpoBecTy KOMMNEKCHBIA aHanW3 AMHaMUKKN OHKOMoryeckoi 3abonesaemoctu B KasaxctaHe 3a
nepuog ¢ 2014 no 2024 rog, BbISBMB KItOUeBble TEHAEHUMM, PErvoHanbHble W BO3PACTHble AMCMPONOpLMM, C 0COObIM
aKLEHTOM Ha CpaBHeHe NeamaTpUYecKoii 1 B3POCMON NONY LM,

Matepuan u metopbl: [poBEAEHO PETPOCMEKTMBHOE 3KONOTMYECKOE MCCNEefOBaHUE Ha OCHOBE OuLManbHbIX
arpernpoBaHHbIX [JaHHbIX HALMOHANbHOW MEOULMHCKON CTAaTUCTUKWA. BpemeHHble TEHAEHLMW aHanW3MpoBanuCh MyTem
pacyeTa MPOLEHTHOTO pocTa cryyaeB Ans B3pocnbix U geteit (0-17 neT). PervoHanbHble pa3nuumsi OLEHMBANMCb Mo
WHTEHCUBHBLIM NokasaTtensam 3abonesaemoctvt Ha 100 000 HaceneHus 3a 2024 rop.

Pe3ynbTartbl: Hanbonee 3HaunMbiM pe3ynbTaToM CTan HEMpOMOPLMOHANBHO ObICTPbIN poCT 3a60neBaemMoCTi pakom
[eTel, KoTopast 3a OAWHHAZLATUNETHUIA nepuog yBenuuunach Ha 127,9%, 4to 3HauMTenbHO npeBbillaeT pocT B 84,7%,
Habnogaembln cpeau B3pOCnoro Hacenexus. B uenom, obliee yncno 3aperncTpupoBaHHbIX cnyyaes Bbipocno Ha 85,2%.
WccnegoBavue Takke MOATBEPAMNO 3HAYUTENBHOE reorpacUyeckoe HEpaBEHCTBO: WHTEHCWBHblE MOKasaTenn B
npombilwneHHon BocTouHo-KasaxcTaHckon obnactu (2150,2 Ha 100 000) noyt B Tpu pasa MpeBbiluanit nokasaTenu B
3anagHon MaHructayckoit obniact (775,1).

3akntoueHue: onyyeHHble AaHHbIE CMYXaT CUrHaNoM O HeoBXoaMMOCTU NEPECMOTPa HALUMOHAMBHBIX MPUOPUTETOB B
06nacTM OHKOMOrNYECKOM MOMOLLW. TPEBOXHBIN W Onepexarllmii pocT 3aboneBaeMOCTV pakoM Yy AeTel, Hapsgy C
COXPaHSIOLLMMCA pervoHarnbHbIM HepaBeHCTBOM, TpebyeT He3aMeanuTenbHOro CTpaTernyeckoro okyca Ha pasBuTWM
NeaMaTPUYECKO OHKOMOTUYECKOW CryXObl, BKMWYAs YrnybrneHHOe W3yyeHWe MPUYMHHBIX (PaKTOPOB U YKPEMneHue
cneLman1anpoBaHHoNn MeAULMHCKO MHGPACTPYKTYPbI.

Knrouesble cnoea: pak, 3abonesaemMocTb, anupemuonorvsi; KasaxctaH, permoHanbHOe HepaBeHCTBO, OBLYEeCTBEHHOE
30paBoOXpaHeHne, AeTCKas OHKOMOrus.
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Axcambaesa T.H., Hypeanuesa b.K.. LueeHeazens O.[1., Awupos b.A., Pasues A.H. TeHOeHUMM 1 anucnponopuum B
OHKOrornyeckon 3aboneesaemocTu B KasaxctaHe: pervoHanbHbIi U Bo3pacTHoi aHanm3 3a 2014-2024 roabl // Hayka w
3npasooxpaHerue. 2025. Vol.27 (5), C. 40-46. doi 10.34689/SH.2025.27.5.005
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OHIPJ1IK XXOHE XXAC EPEKLWUENIKTEPIHE TANOAY
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Kipicne: KasakcraH PecnybrnukacbiHaa OHKONMOrvsnbIK aypynapablH, Xanmbl XyKTeMeciHiH, apTybl 6aikanagbl. Anainga
konga Oap [gepektep opTypni  gemorpadusnblk,  TOMTap MEH eHjpriep apacblHpasbl  HakTbl  ypgicTep MeH
avecnponopuumanapabl Tonblk, kepceTe anManabl. MyHAan xaH-xakTbl TYCiHIK AeHcaysblK CakTay XyheciHae pecypcrapabl
TMiMEi Xocnapnay MeH Beny yLUiH KaxeT.

Makcatbl: 2014-2024 xbingap apanblfblHaa KasakcTaH4asbl OHKONOMMAMbIK aypyLlanblKTbiH, CEPriHiH KelleHAi
Typde Tangay, Herisri ypgicTepai, eHipfik XoHe Xac epeklenikTepiHe GaiinaHbiCTbl aiblpMallbinbIKTapasl aHblkTay,
acipece NeaMaTpUANbIK XoHe epecek nonynsauusnap apacbiHaarbl canbicTeipyFa baca Hasap ayaapy.

Matepuanpap xasHe apictep: 3epTTey pecMn yNTTbIK MEQMUMHANbIK CTATUCTUKAHbIH, XWHAKTanFaH AepeKTepi
HerisiHae PETPOCMEKTMBTI SKONOTUSNbBIK, 3ePTTeY PeTiHAe XKypridingi. YakeiTwa ypaictep epecektep meH 6ananap (0-17
Xac) apacblHAarbl XafhainapablH, Manbi3gblk eCyiH ecentey apkpinbl OaranaHgbl. OHipnik anbipMalbibikTap 2024
XbinFa apHansad 100 000 xanbikka WakKaHaarsl aypyLaHablKTbiH, KAPKbIHObI KepceTkiluTepi 6oMbIHILA ecenTeni.

HaTtuxenepi: Ex, MaHpbI3abl HaTxe — Gananap apackiHaasbl KaTepni icik aypynapbiHbIH, LUEKTEH ThIC KAPKbIHAbI eCyi
Bongbl: oH Bip xbin iwiHge kepceTkiw 127,9%-ra apTkaH, byn epecektep apacbiHia bankansaH 84,7%-mblK eCiMHeH
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angekarnga xorapbl. Xannbl TipkenreH xafpainap caHbl 85,2%-ra kebeireH. CoHpai-ak, 3epTTey alTapnbikTai
reorpadusnbik TEHCI3AIKTI pacTagpl: eHepkacinTik Lbiebic KasakctaH obnbicbiHOasbl kapkbiHObl kepceTkiw (100 000
apamsa 2150,2) 6atbicTarbl MansbicTay 065bicbiMeH (775,1) canbiCTbipraHaa WaMaMeH iU ece XOofapbl.

KopbITbIHAbINAP: ArblHFaH AEPEKTep OHKONMOTUSMbIK KOMEKTI yibIMAacTbipyAa yNTTbik GackiMabikTapabl KalTa Kapay
KaXeTTirH KepceTeni. bananap apacbiHgarbl KaTepni icikke WangblFyablH, anangatapiblk api Xeden ecyi XsHe eHjprik
TEHCI3IKTIH, CakTanybl NEAMaTPUANbIK OHKOMOTUAMBIK, KbISMETTI AaMbITyFa CTpaTErvsrbIk Hasap ayaapyabl Tanan eteqi. byn —
cebenTik chakTopnapab! TepeH, 3epTTey MeH MaMaHaaHabIPbIFaH MeauLMHANbIK MHPPaKypbIbIMab! KYLLIERTY i KaMTabI.

TytiHdi ce3dep: kameprii icik, aypywarObik, 3nudemMuonoaus, KazakcmaH, eripnik meHci30ik, KoraMObix OeHCay bIK
caxkmay, bananap OHKOMO2USIChI.
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Introduction Oncology and Radiology (KazIOR). Data for the years
Cancer represents a significant and growing public ~ 2022-2024 were based on projections derived from the
health challenge in the Republic of Kazakhstan, mirroring ~ preceding years' trends. Population data for calculating
global trends where oncological diseases are a leading  rates were obtained from the official releases of the Bureau
cause of mortality [12]. According to the Global Cancer  of National Statistics of the Agency for Strategic Planning
Observatory (GLOBOCAN), in 2022 alone, there were  and Reforms of the Republic of Kazakhstan.
36,225 new registered cancer cases and 20,686 cancer- Study Variables
related deaths in Kazakhstan, with a 5-year prevalence of The primary variables for this study were: (I) region
102,845 cases (IARC, 2024). The most common  (including the newly formed Abai, Zhetysu, and Ulytau
malignancies are breast cancer, lung cancer, and colorectal ~ regions); (Il) year of registration (2014-2024); (Ill) number of
cancer, collectively constituting over a third of the new  adult cancer cases; and (IV) number of pediatric cancer

cancer burden [8]. cases (defined as age 0-17 years).
The government of Kazakhstan has implemented Statistical analysis
national strategies aimed at combating this burden, Descriptive statistics were used to summarize the

including national screening programs for breast, cervical, number of cases and trends over time. Crude morbidity
and colorectal cancers [10]. These efforts have yielded  rates per 100,000 population were calculated for each
some success; studies indicate a decline in mortality for ~ region and year to facilitate comparisons. The overall
certain cancers and an increase in early-stage detection,  change in morbidity from 2014 to 2024 was quantified as a
likely linked to screening initiatives [6]. percentage change. All data were managed and analyzed

However, significant challenges remain. Kazakhstan is  using SPSS version 27.0 for Windows (IBM Corp., Armonk,
a vast country with considerable demographic and socio-  NY, USA).
economic diversity, leading to marked regional disparities in To analyze temporal trends and identify statistically
cancer incidence and mortality [9]. Previous research has  significant changes in morbidity dynamics, a Joinpoint
consistently identified higher cancer rates in the northern  regression analysis was performed. This method identifies
and eastern industrial regions compared to the southern  points in time (joinpoints) where a significant change in the
and western parts of the country [3]. These disparites  trend occurs and calculates the Annual Percent Change
highlight the need for targeted interventions. Furthermore,  (APC) for each resulting segment. The analysis was
understanding the distinct morbidity patterns between the  conducted separately for the adult and pediatric cohorts. A
adult and pediatric populations, as well as the quality of life  logarithmic scale was used on the y-axis for visualization to
and satisfaction of patients undergoing treatment, is critical ~ appropriately compare trends of different magnitudes.
for a holistic assessment of the cancer care system [2]. Ethical Statement

This study aims to fill this gap by providing a This study utilized publicly available, aggregated, and
comprehensive analysis of cancer morbidity trends in  anonymized data. Therefore, formal ethical review board
Kazakhstan from 2014 to 2024. By disaggregating national ~ approval was not required.

data by region and age group (adults vs. children), this Results
research seeks to identify high-risk populations, evaluate Overall Nationwide Trend in Cancer Morbidity
the extent of regional and age-related disparities, and Over the eleven years from 2014 to 2024, Kazakhstan
provide an evidence base for tailoring future public health ~ experienced a substantial and consistent increase in the
strategies. total number of registered cancer cases. As detailed in
Materials and methods Table 1, the total morbidity grew by 85.2%, from 130,695
Study Design and Data Source cases in 2014 to a projected 242,063 in 2024.
A retrospective ecological study was conducted using Disproportionate Growth in Pediatric Cancer Morbidity
official aggregated national health statistics. The primary A key finding of this study is the disproportionate rate of

data on cancer morbidity (newly registered cases) for the  growth in cancer cases among children compared to adults.
period 2014-2024 were obtained from the National Cancer ~ While adult morbidity increased by a significant 84.7%, the
Registry, which is managed by the Kazakh Institute of  corresponding growth in the pediatric population (aged 0-
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17) was substantially higher at 127.9% over the same
period (Table 1).

This divergence in growth trends is clearly illustrated
in Figure 1. The indexed growth chart, which sets 2014
as a 100% baseline, shows the pediatric morbidity curve

rising much more steeply than the adult curve.
Annotations on the chart indicate that the peak year-
over-year growth for children occurred in 2017 (+19.5%),
five years earlier than the peak for adults in 2022
(+19.5%).

Table 1.
Overall Trend in Cancer Morbidity in the Republic of Kazakhstan (2014-2024).

. 2024 Growth
Indicator 2014 2016 2018 2020 2022 (projected) (2014-2024)
Number of adults 129,088 148,881 166,413 179,355 210,262 238,400 +84.7%
Number of chidren 4 g, 1,846 2176 2,828 3,054 3,663 +127.9%
(aged 0-17)

Total registered cases 130,695 150,727 168,589 182,183 213,516 242,063 +85.2%

_(Note: For clarity, only even years are displayed, but the growth calculation is based on the full 2014-2024 period.)

Population Groups
—e— Adults
220% Children (0-17 years)

200%

180%

160%

Growth Index, %

140%

120%

100%

Peak annual growth:
+19.5% (in 2022)

o o
K

P *
Year

Figure 1. Indexed Growth of Cancer Morbidity by Age Group in Kazakhstan (2014-2024).

Regional Disparities in Cancer Burden.

The national cancer burden is not distributed evenly
across the country. Table 2 highlights significant regional
disparities in the morbidity rate per 100,000 population for
the projected year 2024. The highest rates are concentrated
in industrial regions, including East Kazakhstan Region

(2150.2), Pavlodar Region (1997.1), and Karaganda Region
(1965.3). In contrast, the lowest morbidity rates are
observed in Mangystau (775.1), Kyzylorda (838.3), and
Atyrau (853.9) regions. The morbidity rate in the highest-
burden region is nearly three times that of the lowest,
underscoring the profound geographical inequality

Table 2.
_Regional Disparities in Cancer Morbidity (2024, projected).
Region T°ta"3g?§:ti 32)024’ Population Morbidity Rate per 100,000
Regions with Highest Case Numbers
Almaty City 34,256 2,228677 1537.0
Karaganda Region 22,314 1,135351 1965.3
Astana City 17,329 1,430117 1211.7
East Kazakhstan Region 15,633 727,053 2150.2
Pavlodar Region 15,057 753,933 1997.1
Regions with Lowest Case Numbers
Kyzylorda Region 7,058 841,929 838.3
Zhetysu Region 7,238 697,987 1037.0
Mangystau Region 6,099 786,837 7751
Atyrau Region 6,012 704,074 853.9
Ulytau Region 2,442 221,582 1102.0
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The results of the Joinpoint regression analysis are
presented in Figure 2. The analysis identified statistically
significant joinpoints for both groups around the year 2021.
For the adult cohort, a joinpoint was detected at 2021.0,
indicating a change in the Annual Percent Change (APC)

from that point forward. For the pediatric cohort, a similar
joinpoint was identified at 2021.5. Despite this change in the
rate of increase, the overall trend for both groups remained
positive throughout the entire study period, confirming a
sustained growth in morbidity.

® Children (Natural Data)
Adults (Natural Data)
i === Children (Joinpoint Model)
: Adults (Joinpoint Model)
H Joinpoint Children (2021.5)
: Joinpoint Adults (2021.0)

2020 2022 2024

Year

Figure 2. Joinpoint Regression Analysis of Cancer Morbidity Trends in Kazakhstan (2014-2024).
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Discussion

To the best of our knowledge, this study provides one of
the first comprehensive analyses of cancer morbidity trends
in Kazakhstan from 2014 to 2024, with a specific focus on
regional and age-based disaggregation. Our primary
findings are a steady increase in overall cases, pronounced
regional disparities, and a concerning rise in pediatric
cancer, aligning with and building upon the existing body of
literature, revealing deeper systemic challenges within the
nation's healthcare system.

The significant regional disparities identified, with the
highest morbidity burden concentrated in the northern and
eastern industrial regions (East Kazakhstan, Karaganda,
Pavlodar), are consistent with previous studies on specific
cancers such as lung, kidney, and prostate cancer in
Kazakhstan [3]. This enduring geographical pattern is likely
multifactorial. It may be attributable to a combination of
historical environmental pollution from heavy industry and
the legacy of the former Semipalatinsk nuclear test site,
which has been linked to increased thyroid cancer
incidence in the area [4]. Furthermore, socio-economic
factors and potential urban-rural divides in screening
access and awareness likely contribute to these disparities
[11].

A key finding of our study is the detection of joinpoints
around 2021 for both the adult and pediatric cohorts. This
synchronicity is likely a statistical echo of the COVID-19
pandemic. We hypothesize that disruptions to healthcare
access and reduced screening activities during 2020-2021
led to a temporary slowdown in diagnoses (a "diagnostic
gap"). This was likely followed by a "catch-up" period,
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resulting in a compensatory rise in registered cases in
subsequent years. Our analysis suggests that the
healthcare system began to identify these deferred cases
after 2021, leading to the statistically significant change in
the morbidity trend. This finding highlights the vulnerability
of oncological services to systemic shocks and underscores
the importance of maintaining diagnostic continuity, even
during a crisis.

The growth in overall registered cancer cases, while
seemingly negative, may paradoxically reflect positive
developments [5,7]. The implementation and expansion of
national screening programs for breast, cervical, and
colorectal cancers have demonstrably increased detection
rates, particularly for early-stage disease [10]. However, the
fact that a significant proportion of cancers are still
diagnosed at later stages suggests that barriers to timely
medical consultation persist [1].

Beyond incidence and mortality rates, the quality of care
and patient experience are critical metrics for evaluating the
healthcare system. A study by Atabayeva A. [2] revealed
that nearly half of blood cancer patients in Semey, a high-
morbidity region, were dissatisfied with their clinical
management. This finding suggests that even when
treatment is available, its organization and accessibility may
be suboptimal. This patient dissatisfaction could be linked to
broader systemic issues, such as the documented regional
disparity in drug provision, where access to modern
targeted therapies is often contingent on the economic
status of the region [11].

Perhaps the most alarming finding of our study is the
sharp proportional increase in pediatric cancer cases. While
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the absolute numbers remain small compared to the adult
population, the steep upward trend is a serious signal that
warrants urgent attention. This rise could be partly due to
improved diagnostics and more complete registration, but it
also raises critical questions about the potential role of
environmental, lifestyle, or genetic risk factors that require
dedicated, targeted investigation.

Limitations

This study has several limitations. Firstly, as a
retrospective ecological study, it cannot establish causality
at an individual level. Secondly, its reliance on aggregated
registry data may be subject to variations in reporting
quality and completeness across regions. Finally, data for
2022-2024 are projections and should be interpreted with
caution.

Conclusion

The burden of cancer in Kazakhstan continues to grow,
characterized by significant and widening disparities between
regions and age groups. Our findings underscore the urgent
need for a multi-faceted and data-driven national response.
Policy must evolve from a uniform, one-size-fits-all approach
to targeted interventions focused on the high-morbidity
northern and eastern regions, addressing both environmental
risk factors and barriers to screening and care. Furthermore,
efforts must extend beyond mere detection to enhancing the
entire patient journey. This includes improving the quality of
care delivery, addressing patient satisfaction, and ensuring
equitable access to modern diagnostics and treatments
across all regions of the country. Most critically, the alarming
rise in pediatric cancer must be recognized as a national
priority. This demands immediate strategic action to bolster
research into causative factors, improve early detection
protocols for children, and build a robust, specialized pediatric
oncology infrastructure to provide the best possible care for
the youngest and most vulnerable patients in Kazakhstan.
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