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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

From 1991 to 2019, the mortality rate from lower respiratory
tract infections has been on a downward trend. Overall, in
1991, 4.42% [4.08% - 4.79%] of the population died from
lower respiratory tract infections. Further, over a period of
approximately 20 years, mortality has been declining: 1995 -
3.39% [3.16% - 3.64%]; 2000 - 2.99% [2.78% - 3.2%]; 2005 -
2.66% [2.49% - 2.85%]; 2010 - 2.52% [2.37% - 2.7%]. Despite
the fact that until 2010 the number of deaths for the group of
diseases studied by us decreased, since 2011 the mortality rate
began slightly, but increased, and by 2015 the mortality rate
from lower respiratory tract infections was 3.02% [2.83% - 3.
22%]. But then, by 2019, the death rate began to decline again
and amounted to 2.88% [2.63% - 3.13%].

Since 1991, the Republic of Kazakhstan has maintained a
high mortality rate from lower respiratory tract infections in
children under 14 years of age. And also, compared with 1991,
in 2019 the mortality rate doubled among representatives of
older age groups (15-49; 50-69; and over 70 years old). Based
on the results of ranking by gender, a relatively high rate of
mortality from lower respiratory tract infections among men
was determined.

Key words. Diseases of the lower respiratory tract, pneumonia,
morbidity, mortality, the global burden of diseases, the Republic
of Kazakhstan.

Introduction.

Lower respiratory diseases are a large group of diseases
including acute bronchitis, pneumonia, chronic lung
diseases such as chronic obstructive pulmonary disease and
bronchiectasis. According to statistics from the United States
of America, the incidence of pneumonia occupies a leading
position among lower respiratory tract infections and is 24.8
per 10,000 adults [1]. It is the leading cause of death from
infectious diseases in developed countries and a significant
cause of morbidity and mortality in developing countries, with
huge medical costs exceeding $10 billion a year in the US
alone. Pneumonia incidence rates vary with age and etiology.
Pneumococcal pneumonia is the most common cause of death
from lower respiratory tract infections. Especially this group of
diseases is a heavy burden for children [2-6]. Children under
the age of 5 are usually affected, and this is also the age group
where the highest mortality rate is due to lower respiratory tract
infections.

According to a study by Evett Cordoba [7], pneumonia and
influenza are the third leading causes of death in New York.
Since 2012, pneumonia and influenza have been the only
infectious diseases included in the top 10 causes of death in New
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York City. In turn, J.S. Spica [8] emphasizes the importance
of infectious diseases of the lower respiratory tract as the
main cause of death in developing countries and suggests that
measures to reduce child mortality are necessary and should be
targeted at certain age risk groups.

Aim.
To study changes in mortality rates from lower respiratory tract
infections in the Republic of Kazakhstan from 1991 to 2019.

Materials and Methods.

To analyze mortality rates, we used the electronic database
"The global burden of disease" [9] since 1991 (the last year in
the database is 2019). The comparison was made by examining
mortality rates by sex and age groups.

Results.

From 1991 to 2019, the mortality rate from lower respiratory
tract infections has been on a downward trend. Figure 1 shows
that the mortality rate for men in all the years under consideration
remained higher compared to the mortality rate for women.

Overall, in 1991, 4.42% [4.08% - 4.79%] of the population died
from lower respiratory tract infections. Further, over a period of
approximately 20 years, mortality has been declining: 1995 -
3.39% [3.16% - 3.64%]; 2000 - 2.99% [2.78% - 3.2%]; 2005 -
2.66% [2.49% - 2.85%]; 2010 - 2.52% [2.37% - 2.7%]. Despite
the fact that until 2010 the number of deaths for the group of
diseases studied by us decreased, since 2011 the mortality rate
began slightly, but increased, and by 2015 the mortality rate
from lower respiratory tract infections was 3.02% [2.83% - 3.
22%]. But then, by 2019, the death rate began to decline again
and amounted to 2.88% [2.63% - 3.13%].

As mentioned above, males died more often than females,
but nevertheless, the trend lines for both men and women are
similar to the overall data. In 1991, the mortality rate from lower
respiratory tract infections among men was 4.79% [4.41% -
5.24%]. At the same time, this figure was 4% for women [3.67%
- 4.34%]. By almost 1% in 1995, the mortality rate among the
population decreased compared to 1991 and amounted to 3.84%
[2.66% - 3.11%] for men and 2.86% [2.66%] for women. —
3.11%]. Further in 2000, the studied indicator for men was at
the level of 3.09% [2.91% - 3.31%], while for women it was 1%
lower: 2.09% [1.93% - 2.28%]. By 2010, the mortality rate from
lower respiratory tract infections was 2.96% [2.78% - 3.17%]
for men and 1.98% [1.83% - 2.15%] for women. Further, the
mortality rate among both sexes increased.

It should be noted that since 2010, immunization of the
population against pneumococcal infection has begun in the
Republic of Kazakhstan (since 2010, pneumococcal vaccine has
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Figure 1. Percentage of mortality from lower respiratory tract infections in the Republic of Kazakhstan by sex.

been introduced into the vaccination calendar of the Republic of
Kazakhstan). Ofthe CIS countries, the Republic of Kazakhstan is
the first country to introduce vaccination against pneumococcal
infection into the National Immunization Schedule.

In 2015, mortality in men from lower respiratory tract
infections was 3.4% [3.18% - 3.65%], in women - 2.55% [2.37%
- 2.75%]. In the final 2019 for the study, the indicator decreased
compared to 2015, and was fixed at 3.27% [2.98% - 3.58%] of
total mortality among men, and 2.41% [2.2% - 2.65%] among
women.

The next stage of the analysis was the ranking by age
categories. The highest number of deaths was recorded in
children under 5 years of age, both in 1991 and 2019. In 1991,
in the Republic of Kazakhstan, one third of the total mortality
of 31.89% [29.97% - 33.65%] occurred in children under 5
years of age from infectious diseases of the lower respiratory
tract. The percentage of mortality from lower respiratory tract
infections among children under 5 years of age during the study
period shows a stable downward trend: 1995 - 29.32% [27.41%
- 31.31%]; 2000 - 26.22% [24.25% - 28.77%]; 2005 - 20.07%
[17.96% - 22.9%]; 2010 - 15.11% [13.35% - 17.98%], 2015 -
13.11% [10.95% - 15.98%]; 2019 - 13.06% [10.49% - 16.36%].

The second place in terms of mortality rate was occupied by
the age group from 5 to 14 years. In this group, small percentage
increases were recorded at times, but in general, the mortality
rate decreased over the years. For example, if in 1991 the mortality
rate from lower respiratory tract infections among children aged 5
to 14 years was at the level of 8.66% [7.75% - 9.57%], then in 2019
it is already at the level of 5.56% [4.45% - 6.89%].

If among children under 14 years of age, mortality from lower
respiratory tract infections has been decreasing over the years,
then among the population over 15 years of age, on the contrary,
mortality from lower respiratory tract infections has increased
by 2019 (Figure 2a). For example, in the age group from 15 to 49
years, the mortality rate from infections of the lower respiratory
tract was 2.13% in 1991 [2% - 2.27%], in 1995 the mortality
rate was already at the level of 2.52% [2, 35% - 2.7%]. As a
result, by 2019, the mortality rate was 3.45% [3.01% - 3.91%].
Similar results were observed in the age groups 50-69 years old
and over 70 years old.
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In 1991, the mortality rate from lower respiratory tract
infections among the population aged 50 to 69 was recorded
at 1.23% [1.14% — 1.32%]. In 2019, the percentage doubled
to 2.67% [2.32% — 3.04%]. A similar trend was also observed
in people over 70 years of age - in this age group, mortality
increased by 100% by 2019: in 1991, mortality was 1.04%
[0.95% - 1.11%] year, and 2.07% [ 1.82% —2.31%] in 2019.

Data on changes in the causes of death from respiratory
infections for the period 1991-2019 in the Republic of
Kazakhstan correlate with changes in the level of mortality from
other diseases. In 1991, respiratory infections and tuberculosis
were the 3rd leading cause of death (Figure 3). In 2019, this
group of diseases was already in 7th place.

Discussion.

According to the results of our study, it was found that one of
the leading causes of death among the age categories up to 5
years and from 5 to 14 years of age are lower respiratory tract
infections, namely pneumonia. A similar situation was noted
in Spain. Spanish scientists came to the following conclusion
[10]: due to the fact that lower respiratory tract infections are the
cause of high mortality in Spain, it is necessary to take effective
measures that can contribute to the prevention and treatment of
respiratory diseases. Overall, 3.5% of total hospital admissions
in Spain were due to lower respiratory tract infections, with a
median incidence of 31.2 per 10,000 inhabitants per year. The
median incidence of pneumonia was higher than that of acute
bronchitis/bronchiolitis and increased by 65.7% from 1997
to 2018. But the main age group of those hospitalized with
respiratory diseases in Spain was over 74 years old (41.2%).
Pneumonia deaths in the population doubled from 1997 to 2018
(5,257 deaths in 1997 and 10,514 deaths in 2018). 75.5% of
deaths also occurred among people over 74 years of age.

According to a study we conducted in 2022 [11], a decrease in
the incidence of pneumonia in children under 1 year old from
2010 to 2020 in the Republic of Kazakhstan was revealed. A
significant reduction in the burden of community-acquired
infections of the lower respiratory tract in children over the
past decades is associated with the introduction of vaccination
against pneumococcal infection, the annual vaccination of the
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Figure 2. Percentage of mortality from lower respiratory tract infections in the Republic of Kazakhstan by age categories.
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Figure 2a. Percentage of mortality from lower respiratory tract infections in the Republic of Kazakhstan among the population over 15 years of
age.
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Figure 3. Leading causes of death in the Republic Kazakhstan [9].
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population against influenza. However, lower respiratory tract
infections remain the most common cause of death in children
under 5 years of age. Although most children make a full
recovery, a proportion develop chronic respiratory symptoms
and/or complications [12].

Conclusion.

1. Since 1991, the Republic of Kazakhstan has maintained a
high mortality rate from lower respiratory tract infections in
children under 14.

2. Compared to 1991, in 2019, the mortality rate doubled in the
older age groups (15-49; 50-69; and over 70 years old).

3. Based on the results of ranking by sex, a relatively high rate
of mortality from lower respiratory tract infections among men
was determined.
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