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Abstract. The frequency of undergoing screening fluorographic examinations depends
on age, employment status, and education level; therefore, these factors should be considered
when planning screening programs and increasing regular and active participation of the
population.

The relevance of this study stems from the continuing high epidemiological significance
of tuberculosis and the key role of fluorographic examinations in its early detection. Failure to
comply with the prescribed fluorographic screening schedules leads to late diagnosis, the
development of severe and destructive forms of tuberculosis, and an increased epidemiological
risk to the population. Therefore, studying the factors influencing the regularity of screening
fluorographic examinations is of great practical importance for improving preventive measures
and public health education.

Purpose. The aim of the study was to identify factors influencing the regularity of
screening fluorography and to identify the subjective reasons for delays.

Materials and methods.The study examined 728 individuals, including 342 patients with
newly diagnosed pulmonary tuberculosis and 386 conditionally healthy individuals. It has been
established that irregular fluorography screening is more common among unemployed
individuals of working age and those with low levels of education. Increasing the interval
between screenings by more than one year significantly increases the risk of developing
tuberculosis, and exceeding two years doubles the risk. Data were collected and analyzed using
a standardized questionnaire and medical records. The timing of screening fluorography
examinations, as well as to determine the relative risk of developing pulmonary tuberculosis
when screening schedules are not met.

Conclusion. Fluorographic screening adherence was associated with age, employment
status, and educational level. Screening delays of more than one year significantly increased the
risk of pulmonary tuberculosis, while delays exceeding two years doubled the risk. Enhanced
monitoring and targeted interventions are needed for high-risk groups.

Keywords: pulmonary tuberculosis, fluorography, screening, pathology, statistics,
epidemic, prevention, diagnostics.
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ASAMATTAPIA TIPO®UJIAKTUKAJIBIK TEKCEPIC XKXYPI'I3YIEI']
OJIIOOPOT'PAOUAHDBIH MAHBI3bI

HHanamo6aes H.3., Xuaupanuea X.C., MyparoexoBa Y.H., HazapoexoBa b.M.,
OmapoexoBa A.9., Actana Y.T.
Koowca Axmem Hcayu amvinoaewt Xanvikapanvix xazax-mypik ynueepcumemi Kozapbi
MeOUYUHATBIK OKY OPHBIHAH Keliinei 0inim bepy gakyiomemi (LLlvimkenm, Kaszaxcman)

Anparna. CKpUHHUHITIK (Ir00porpadusuiblK TEKCEPYIEPAiH KHUIUIITT KacKa, *KYMBICTICH
KaMTBIIyFa JKOHE OLIIM JcHreiiHe OaljaaHbICTBI OOJFAHIBIKTaH, OYJI epeKIIeNiKTep i
CKPMHHUHITI JKOCIapiiay MEH XaJbIKThIH TYPAKTbl *oHE O€JCEHIl KAaThICYblH apTThIPy OOJIbII
caHajaapl. bysn 3epTreymiH  ©3eKTUIr  TYOEpKyJe3diH JKOFapbl  SIHISMHOJIOTHSIIBIK
MaHbI3JbUIBIFBIHBIH ~ CaKTATyblHAH JKoHE (irooporpadusiablk  TEKCepyJaepAiH OHbl epTe
aHBIKTAyJaFrbl HETI3ri pejiHeH TybIHAaWael. benrinenren ¢mooporpadusiablk  CKpUHUHT
KecTeJepiH cakTaMay Kell JUarHo3 KOIFa, TYOSpKYIe3IiH aybIp KoHE ACCTPYKTHBTI TYPIICPiHIH
JTAMYBIHA JKOHE XAJIBIK YIIIH SMTUAEMHUOJIOTHSUIBIK KayINTiH )KOFapbliaybiHa okeneai. COHIbIKTaH,
CKPHHHUHTTIK (II00pOrpadusuIblK TEKCEpyJIEpAiH TYPAKTBUIBIFBIHA 9cep €TETiH (aKTopiapabl
3epTTey ajIbIH ajly IIapajapblH kKOHE KOFaMJBIK JIeHCAYJIbIK CaKTay cajachblHAarbl Ou1iM Oepyi
KaKcapTy YLIIH 6Te MaHbI3/Ibl IPAKTUKAJIBIK MaHbI3Fa He.

Makcartsl. 3epTTeyliH MaKcaTbl CKPUHUHITIK (Ir0oporpadusHblH TYPaKThUIBIFBIHA CEp
eTeTiH (aKTopiapAbl aHBIKTAY JKOHE KEHIryJlepaAiH cyObeKTUBTI ceOenTepiH aHbIKTaY OOJIIbI.

Marepuanmap MeH omictep. 3epTreyne 728 agam, OHBIH INIIHAC XaHAIAaH aHBIKTAJIFAH
OKIe TyOepKyJie3iMeH aybIpaThiH 342 HayKac »XoHE MIapTThI Typae cay 386 agaMm TeKcepiii.
Typaktel emec (arooporpadusuIbIK TEKCepy *KYMBICCHI3 JKOHE OLTiM JeHreli TeMeH aaamzaap
apacblH/a KUl Ke3JeceTiHl aHbIKTaiabl. CKpUHUHITEp apachlHIarbl apalibIKThl Oip KbUINaH
acTaMra y3apTy TYOepKyJe3iH JaMy KayliH alTapibIKTail apTTBIpaJbl, ajd €Ki *KbUIJaH achlll
KeTy KayilTi €Ki ecere apTThIpajbl. JlepekTepii CTaTUCTHKANBIK OHAEY Oi3re »KacTblH, OUTIM
JICHIeHiHIH, OJIEYyMETTIK MOpPTEOEHIH MKOHE IKYMBICIEH KaMTyIbIH (Irooporpadusibik
TEKCepyJNepiH TYpaKTbUIBIFbIHA ocCepiH OaFanayfa, COHJai-aKk CKPUHHUHITIK KecTesep
OpBIHJAIMaFaH Ke3/e oKIe TyOepKyNe3iHiH JaMy KayliH aHbIKTayFa MYMKIHJIIK Oepi.

KopbITeiHbl. CKpUHUHITIK (IH00pOrpadusuIbIK TEKCEPYIIepAiH TYPaKThUIBIFBl KacKa,
JKYMBICIIEH KAaMTBbUIyFa >kKoHE OuIiM JeHreline OainanbicThl Oonnbl. dmrooporpadusHbiy Oip
KBUIJAH acTaM KeILIIKTIpiayl eKmne TyOepKyle3iHiH JaMy KayliH apTThipca, €Kl >KbUIaH acysbl
KaylNTl €Kl ecere >KOFapblIaTThl. bysl »ofapbl KayilnTi TONTapAa CKPUHUHITI OakbLiayzbl
KYIIEHTY KQKETTIT1H KepceTe .

Tyiiin ce3nep: exme TyOepkynesi, (aooporpadus, CKPUHUHT, MaTOJIOTHs, CTaTUCTHKA,
AMUJEMHUS, TPOPHIIAKTUKA, THATHOCTUKA.
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3HAYEHUE ®JIIOOPOI'PA®UUA B IPOPUJTAKTUHYECKOM OCMOTPE
I'PAXKIAH

Hlanam6aes H.3., Xuaupaauea X.C., MyparoexkoBa ¥Y.H., HazapoexkoBa b.M.,
OmapoOexoBa A.A., Actana Y.I'.
. Medxcoynapoonviii  kazaxcko-mypeyxuti  ynusepcumem umeHu Xooxca Axmeo Acasu
Dakynbmem 6viciue20 MEOUYUHCKO20 NOCLEEy306cK020 0bpazoeanus (ILlvivkenm, Kazaxcman)*

AHHoTaumsA. PerymsipHOCTb MNPOXOXKIEHHS CKPHHHMHTOBBIX (Qurooporpaduyeckux
o0cJieZIoBaHUI 3aBUCUT OT BO3pacTa, 3aHATOCTU U YPOBHS 00pa30BaHUs, HOITOMY 3TU (PAKTOPHI
HEOO0XOJMMO Y4YUTBIBaTh IIPU IIJJAHUPOBAHUM CKPUHUHIA W IIOBBILIEHUM PEryJsipHOIO U
AKTUBHOI'O Y4YacTHsl HAceJeHUs. AKTyaJbHOCTh HCCIEIOBaHMs OOYCIIOBJIEHA COXpaHsoLIencs
BBICOKOW  SMMIEMHOJOIMYECKOM  3HAUMMOCTBIO  TyOepkyné€3a UM Belylledl  posbio
dmrooporpadguueckoro  oOcleOBaHWS B €r0  paHHEM  BBIABICHHWH.  HapymieHwue
pEerIaMEeHTHPOBAHHBIX CPOKOB TPOXOXKACHUS  (uooporpaduu NPUBOIUT K  TO3IHEH
JMarHOCTHKE 3a00JIeBaHusl, (POPMHUPOBAHUIO TSIKEIBIX M IECTPYKTUBHBIX (hopM TyOepkynésza u
NOBBILICHUIO 3MHUJEMHUOJIOTHYECKOW OMACHOCTH JUIsl HaceleHus. B 3Toil cBA3M u3yuyeHHE
(bakTOpOB, BIMSIOIMX HA PEryISIpHOCTh MPOXOXKACHUS MPOBEPOUHOro (irooporpaduyeckoro
oOciieZloBaHUs,, MMEET BaXXHOE MPAKTUYECKOE 3HAa4YeHHWe Ui  COBEPIIEHCTBOBAHUS
IpopUIAKTHIECKUX MEPOIPUATHI U CAHUTAPHO-IIPOCBETUTENBHOM pabOTHI.

Lenp. Lenp uccnenoBaHust - ONpeneNuTh (AKTOPbI, BIMAIOLIME Ha PEryISIPHOCTh
IpOXOoXKAeHUs HaceneHueM ImposepoyHoro @OJII'O u BCKpHITh CYOBEKTUBHBIE NPUYHMHBI,
IPUBOJALINE K HAPYLICHUIO €70 CPOKOB.

Matepuansl U meroasl. B xoxe uccienoBaHus Obulo oOcienoBaHO 728 yenoBeK, U3
KOTOpbIX 342 TmanMeHTa C BIIEPBBIC BBIABICHHBIM TYOEpKyln€3oM JETkuXx u 386 YCIOBHO
3I0pPOBBIX JIML. YCTAHOBJIEHO, YTO HEPETyIspHOE MPOXOXKICHHE (III0oporpapuueckoro
o0cIieZIoBaHUs Yalle 0TMEYAeTCs CPeu HepaboTaroIUX JIUL TPYAOCIOCOOHOI0 BO3pacTa U JIUIL
C HMU3KUM ypoBHeM oOpasoBanus. [Ipu yBennueHuM MHTEpBana MexIy oOclieoBaHUAMU Oosee
yeM Ha OJUH TOJ OTMeYaeTcsi JOCTOBEPHBIM pOCT pHCKa pa3BUTUS TYOepKynésa, a INpHu
NPEBBIILIEHUH JIBYXJIETHET0 MHTEpBaja pUCK BO3pacTaeT B JiBa pa3a. Cratuctuyeckas oopaboTka
JaHHBIX TO3BOJIWJIA OLIEHUTh BIMSHUE BO3pacTa, YpOBHS OOpa3oBaHMs, COLMAIbHOU
NPUHAJJIEKHOCTH U 3aHSATOCTU Ha PETYISPHOCTh NPOXOXKAEHUs Qurooporpaduu, a Takxke
ONpEeAENUTh OTHOCUTENBHBIM pPHUCK pa3BUTHS TyOepKkyné€3a JErKUX TMpH HApyLIEHUU
periaMeHTHPOBAaHHBIX CPOKOB OOCIIEZIOBAHHUS.

BeiBoa. Bricokast smuaeMuonioruueckass 3HaUYMMOCTh TyOepKys€3a M KiIroueBas poJib
¢rooporpaguu B €ro paHHEM BBISBICHHM OIPENENAI0T HEOOXOIUMOCTh COONIOIEHUSI CPOKOB
npoBepouHOro obcnenoBanus. X HapyiieHne crnocoOCTByeT TMO3JHEH JAMAarHOCTHKE U
MOBBINIAET PHUCK pa3BUTHS TOKENBIX (hopM 3abonieBaHus, 4TO TpeOyeT H3ydeHHs (aKTOpOB,
BIIMSIIOLINX Ha PETYJISIPHOCTD MPOXO0KJIeHUs Giirooporpaduu.

KiroueBble cioBa: TyOepkyne3 Jjerkux, Quooporpadus, CKpUHUHT, NaTOJIOTHS,
CTaTUCTHKA, STHIEMHSI, TPOPIIAKTHKA, THArHOCTHKA.
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Introduction. Respiratory tuberculosis remains a pressing medical and social health
problem due to its severe course, high disability rates, and persistent epidemiological
significance. Despite improvements in diagnostic and treatment methods, the timely detection of
tuberculosis is largely determined by the effectiveness of preventive screening of the population.

In the Republic of Kazakhstan, the primary method for mass detection of tuberculosis in
adults remains screening fluorography, which allows for the diagnosis of pathological changes in
the respiratory system in the early stages of the disease. However, the diagnostic value of this
method directly depends on its regularity. Failure to comply with the prescribed fluorography
schedule leads to late detection of tuberculosis, the development of widespread and destructive
forms of the disease, and an increased risk of bacterial excretion and further spread of infection.

According to scientific research, a significant proportion of patients with newly
diagnosed respiratory tuberculosis have not undergone fluorographic screening for two or more
years, indicating a lack of adherence to preventive screening. Therefore, studying the factors and
subjective factors influencing the regularity of screening fluorographic screening, as well as
assessing their role in determining individual risk of developing tuberculosis, is particularly
relevant.

A comprehensive analysis of the socio-demographic characteristics, education level, and
employment status of the population allows us to justify the need for a differentiated approach to
public health education and the development of effective preventive measures aimed at
increasing the coverage of regular fluorographic screening.

Materials and Methods. The study sample included newly diagnosed patients with
pulmonary tuberculosis undergoing inpatient treatment at the Regional Tuberculosis Dispensary
(342 individuals, including 229 from the outpatient risk group, i.e., those with diabetes, chronic
non-specific lung diseases, peptic ulcers, HIV infection, and those receiving long-term
corticosteroids) and healthy individuals living in Shymkent and the Turkestan region (386
individuals, including 137 from the outpatient risk group). The study was conducted using a
specially developed questionnaire that included data on age, gender, social status, educational
level, and the timing of the screening.

FLOG screening was performed: for patients with tuberculosis, the screening period was
prior to the diagnosis of the disease, and for healthy individuals, the screening period was prior.
Individuals who underwent screening fluorographic examination within the prescribed
timeframes constituted Group | (497 people), while those who violated them constituted Group
11 (231 people).

Depending on these terms, tuberculosis patients and healthy individuals were divided into
two groups. Group 1 (those observing the regulated terms of the verification fluorographic
examination) included individuals from the outpatient risk group (tuberculosis patients and
healthy individuals), with the term of the last fluorographic examination not exceeding 1 year, as
well as individuals without a risk group disease (tuberculosis patients and healthy individuals),
with the term of the last fluorographic examination not exceeding 2 years; a total of 497
individuals were included in this group. Group 2 (those violating the regulated terms of the
verification fluorographic examination) included individuals from the outpatient risk group
(tuberculosis patients and healthy individuals), with the term of the last fluorographic
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examination exceeding 1 year, as well as individuals without a risk group disease (tuberculosis
patients and healthy individuals), with the term of the last fluorographic examination over 2
years; a total of 231 individuals were included in this group. The Shapiro-Wilk criterion was
used to determine whether the terms of the verification fluorographic examination obey the law
of normal distribution. At the significance level (p) less than 0. > u(/[1: 05, the hypothesis of
normal distribution was rejected. Since the data did not obey the law of normal distribution, they
were presented as the median and 95% CI (Me [L; U], where L is the lower limit of CI, U is the
upper limit of CI). For proportions, 95% CI was calculated using the Wald-Wolfowitz method.
The statistical significance of differences in quantitative indicators was determined using the
Mann-Whitney test. Differences between qualitative (nominal) features were assessed using the
¥2 criterion (the results are presented as: y2 is the criterion value, df is the number of degrees of
freedom, p is the significance level). To assess the impact of violation of the terms of screening
fluorographic examination of the population on the individual risk of developing pulmonary
tuberculosis, the relative risk indicator - RR (presented as: RR and 95% CI) was calculated. The
null hypothesis of no statistically significant differences was rejected at p<0.05.
Age Structure of Individuals.

Table 1. Complying with and Violating the Timing of Preventive Fluorographic Examination
(absolute numbers, %, £95% CI)

Age group 1st group 2nd group
18-19 years old 25 6
80,6+13,92 19,4+13,92
20-29 years old 102 54
65,4+7,46 34,6+7,46
30-39 years old 120 53
69,4+6,87 30,6+6,87
40-49 years old 73 59
55,3+8,48 44,7+8,48
50-59 years old 84 40
67,7+8,23 32,3£8,23
60-69 years old 46 14
76,7+10,69 23,3+10,69
More than 70 years 47 5
90,4+8,01 9,6+8,01

The proportion of individuals violating the timing of preventive fluorographic examination did
not differ significantly between rural and urban residents (30.5 + 4.1% versus 34.3 £ 5.8%,
respectively; p = 0.277).

In the age structure, however, statistically significant differences were identified (%> = 30.520; df
= 6; p < 0.001). Thus, in the age groups of 20-29 years, 60-69 years, and over 70 years, the
proportion of individuals in Group I was the highest.
The maximum proportion of individuals in Group Il was observed in the 40-49-year age group,
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which was associated with the highest level of employment activity in this age category (38.6 £

8.3%).

Table 2. Social Structure of Individuals
Complying with and Violating the Timing of Preventive Fluorographic Examination
(absolute numbers, %, $95% CI)

Social group 1st group 2nd group
Workers 95 49
66.0£7.73 34.0+7.73
Officers 93 31
75.0+7.62 25.0£7.62
Pensioners 9 25
79.0+£7.31 21.0+£7.31
Disabled 31 11
73.8+13.29 26.2+13.29
Not working, 142 108
of working age 56.8+6.14 43.2+6.14
Other categories™ 42 7
73.1£12.4 26.9+12.4

As follows from the data presented in Table 2, individuals of working age most
frequently violated the established timing of preventive fluorographic examination (43.2 +
6.1%).

Among working professions, every third individual violated the examination schedule,
while among students such violations were recorded only in isolated cases.
Among pensioners, the proportion of individuals violating the timing of preventive fluorographic
examination was 21.0 § 7.3%, which is likely due to the fact that pensioners traditionally
demonstrate the highest activity in terms of systematic participation in preventive medical
examinations.

It should be noted that 45.1 { 5.0% of individuals included in Group Il who belonged to
the clinical risk group for tuberculosis did not undergo preventive fluorographic examination for
more than one year.

In this case, responsibility for irregular performance of preventive fluorographic
examination lies entirely with the medical personnel of the assigned healthcare network.
According to the survey conducted, it was found that one of the main reasons for violation of the
timing of preventive fluorographic examination was careless attitude toward one's own health
(39.0 + 6.29%). In second place was lack of time (35.9 - 6.18%), and in third place — self-
confidence (24.7 + 5.56%).

The inability to undergo preventive fluorographic examination due to limited access was
indicated only in isolated cases (0.4 + 0.81%).
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The need to optimize working conditions and the introduction of home-based
examination services, as well as insufficient awareness and low value placed on personal health,
are barriers to timely access to medical care.

The risk of developing tuberculosis among individuals who did not argo preventive
fluorographic examination for more than one year was more than 1.5 times higher than among
those who were examined regularly.

Table 3. Educational Level of Individuals
Complying with and Violating the Timing of Preventive Fluorographic Examination (absolute
numbers, %, $95% CI)

Educational 1st group 2nd group
Level (n=497) (n=231)

Basic 65 39
general 62.5+9.30 37.5+£9.30
Secondary 103 61

62.8+7.39 37.2+7.39
Secondary vocational 85 46

64.9+8.17 35.1+8.17
Secondary special 106 50

67.9+7.32 32.1£7.32
Incomplete 138 35
higher and higher 79.8+£5.98 20.2+5.98

The structure of the educational level of individuals included in Groups | and Il is

presented in Table 3 (x = 16.055; df = 5 p = 0.007).
As follows from the data presented in Table 3, adherence to the established timing of preventive
fluorographic examination depends on the level of education.

Thus, individuals with basic general education violated examination timing in 37.5 { 9.30% of
cases, whereas among those with secondary specialized education this figure was 35.1 + 8.17%,
and among individuals with higher and incomplete higher education — only 20.2 f 5.98%.
The risk of developing pulmonary tuberculosis in individuals who have not undergone screening
fluorographic examination for more than one year is more than 1.5 times higher than in
individuals who undergo it every year (RR=1.8 [1.50; 2.06]), and in those who have not
undergone it for more than two years, the risk is already more than 2 times higher (RR=2.1
[1.83; 2.39]).

In individuals who have not undergone screening fluorographic examination for more
than three, four and five years, the risk of developing pulmonary tuberculosis (respectively
RR=2.1 [1.87; 2.40]; RR=2.0 [1.77; 2.29] and RR=2.0 [1.81; 2.32]) did not differ significantly
from that in those who have not undergone this examination for more than two years. Therefore,
when planning and conducting screening FLGO, special attention should be paid to this category
of the population. Thus, the factors influencing the regularity of FLGO screening by the
population include age, unemployment, and education level. The highest proportion of
individuals who comply with the regulated FLGO screening period is among pensioners and
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individuals with incomplete higher education, while those who do not comply are unemployed
individuals of working age. According to the survey results, the reasons for irregular FLGO
screening were a careless attitude towards one's health, being busy at work, and overconfidence.

The risk of developing tuberculosis in individuals who have not undergone FLGO
screening for more than one year is more than 1.5 times higher than in those who undergo it
annually; extending the FLGO screening period by more than two years doubles the risk of
developing tuberculosis. These data should be taken into account when conducting public health
education campaigns to motivate the population to regularly undergo FLGO screening.

References
1. World Health Organization. WHO consolidated guidelines on tuberculosis. Module 2:
Screening — Systematic screening for tuberculosis disease. — Geneva: World Health

Organization; 2021. — 120 p.

2. World Health Organization. WHO operational handbook on tuberculosis. Module 2:
Screening — Systematic screening for tuberculosis disease. — Geneva: World Health
Organization; 2022. — 150 p.

3. World Health Organization. WHO consolidated guidelines on tuberculosis. Module 3:
Diagnosis — Rapid diagnostics for tuberculosis detection. — Geneva: World Health Organization;
2024. - 160 p.

4. World Health Organization. Global tuberculosis report 2024. — Geneva: World Health
Organization; 2024. — 208 p.

5. Migliori G.B., Ong C.W.M., Petrone L., D’Ambrosio L., Centis R., Goletti D. The
definition of tuberculosis infection based on the spectrum of tuberculosis disease // European
Respiratory Journal. — 2021. — Vol. 58. — No. 4. — Article 2100796.

6. Tiberi S., Torrico M.M., Rahman A., et al. Tuberculosis: new diagnostic and therapeutic
approaches in the era of global elimination strategies // International Journal of Infectious
Diseases. — 2022. — Vol. 116. — pp. 30-38.

7. Harries A.D., Kumar A.M.V. Challenges and opportunities for tuberculosis prevention
and control in the post-COVID-19 era // International Journal of Tuberculosis and Lung Disease.
—2021. - Vol. 25. — No. 5. — pp. 345-347.

8. MacNeil A., Glaziou P., Sismanidis C., et al. Global epidemiology of tuberculosis and
progress toward achieving global targets // The Lancet Respiratory Medicine. — 2022. — Vol. 10.
- pp. 341-352.

9. Dheda K., Barry C.E., Maartens G. Tuberculosis // The Lancet. — 2022. — Vol. 400. — No.
10365. — pp. 1230-1245.

10. Saunders M.J., Evans C.A. COVID-19, tuberculosis and the importance of maintaining
screening and prevention programs // Clinical Medicine. — 2021. — Vol. 21. — No. 5. — pp. 456-
459.

96

Received: 19.05.2026 / Accepted: 31.07.2026



