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ABSTRACT

The aim was to study the rate and changes in the incidence (by uptake) of age-related diseases (ARDs) in 2018—
2022 through the example of a municipal hospital in Saint Petersburg.

Materials and methods. The study was carried out on the basis of records and reports for the period of 2018-2022
for the main statistical age groups (adult population (AP), working age population (WAP), persons over working
age (POWA)). The incidence was analyzed for the most common ARDs (hypertensive diseases; coronary heart
disease; type 2 diabetes mellitus; senile cataract, and glaucoma). The assessment of the incidence rate was carried
out both for ARDs in general and for particular diseases.

Results. A long-term observation revealed that the incidence of ARDs has been increasing. In WAP, the rate of the
increase in the incidence of ARDs was more pronounced compared to the same indicator in the general population
surveyed (16.1 versus 5.4%). Moreover, in the post-COVID period, the incidence rate of a number of ARDs
increased. In addition, a regular sequence was found in the manifestation of ARDs: hypertensive diseases, coronary
heart disease, type 2 diabetes mellitus, senile cataract, glaucoma.

Conclusion. The incidence rate of age-related diseases has been increasing, which is especially pronounced among
WAP. In the post-COVID period, these diseases were found to develop much faster. ARDs are characterized by a
sequence of manifestations as patients get older, which in the future will allow to develop clearer approaches to the
prevention, diagnosis, and treatment of ARDs depending on the age of the patient.
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AHanuns ypoBHA 1 ANHaMNKN 3aboneBaemoctu (no o6pawjaemoctu)
BO3pacT-accoumnpoBaHHoO naTtonorven B 2018-2022 rr.
(Ha npumepe myHuLUMNanbHOW NOANKANHUKM I. CaHKT-TeTepbypra)

CarnH6aeB Y.P., Axmepgos T.A., PykaBnwHukosa C.A., lasbigosa E.IN.

Aemonomnas HAYYHAsA HEKOMMepYeCKas opeanu3ayust eblcudeco 06pa306aHu;z Hayqno—ucmedoeameﬂbacuﬁ yenmp

(DHHO BO HUL]) «Canxm-Ilemepbypeckuii Hucmumym 6uopecyiayuu u 2epoHmoI0cuny
Poccus, 197110, 2. Canxm-Ilemep6ype, np. Hunamo, 3

PE3IOME

Ilesib: M3yYnTh YPOBEHD M JMHAMUKY 3a00J1€BaeMOCTH (110 00paIiaeMOCTH) BO3pacT-aCCOLMUPOBAHHOMN TATONIOTH-
eit (BA3) B 2018-2022 rr. Ha npuMepe MyHULUNAIbHON NONMUKIMHUKY T. CaHkT-IleTepOypra.

Matepunainl 1 MeToAbl. McciaenoBaHue MpoBEJCHO Ha OCHOBE YYETHO-OTUETHOM JOKYMEHTAlUU 3a HEPUOL
2018-2022 1T. 10 OCHOBHBIM YY€THO-CTaTUCTHYECKUM BO3PACTHBIM rpynmam (B3pocioe Hacenenne (BH), nmuma
TpynocnocobHoro Bospacra (TB), muma crapme tpynocnocoonoro Bospacta (CTB)). IlpoBoamics ananu3 1o
Hanbosee pacrpoctpaHeHHEIM BA3 (6Gose3Hn, XapaKkTepH3yIONHecs MOBBIICHHBIM KPOBSHBIM JIaBICHHEM; HIlle-
Mu4ecKkas 0OJe3Hb cepJla; CaxapHBIH IuabeT 2-ro THUIIa; cTapyueckas KarapakTa u riaaykoma). OuneHKa ypoBHS
3a00JIeBaeMOCTH OCYIIECTBIISLIACH KaK B I1eI0M 110 BA3, Tak 1 110 OTIEIBHEIM HO30JIOTHSIM.

Pe3yabTaThl. MHOTOJIETHSS JUHAMHKA 3a00JI€BAEMOCTH BO3PACT-aCCOLMUPOBAHHBIMU 3a00JICBaHUSMH XapaKTe-
pu3oBanack Bocxomsmiei Tenaenueil. Y aun TB Temn npupocta 3a6oneBaemoctt BA3 Ob11 OoJiee BBIpakeH 110
CPaBHEHHIO C aHAJIOTHYHBIM IIOKa3aTelIeM B IIeNoM y obcienoBaHHOro HaceneHus (16,1 mporus 5,4%). Bonee
TOrO0, B TIOCTKOBUIHOM IIepHo/ie HabJIFo1aI0ch MOBBILIEHHE YPOBHs 3aboneBaeMoctH psinom BA3. Kpome Toro,
oOHapyXeHa 3aKOHOMepHas o4epeTHOCTh B MaHH(pectammn BA3: Oone3Hn, XapaKTepu3yIoIuecs TOBBIIICHHBIM
KPOBSIHBIM JIaBJICHHEM, — HIIIEMUYecKast OOJNE3Hb cep/la — CaXapHblil 1HadeT 2-ro THIa — cTapyecKas KaTapakra —
rJayKoMma.

3aximouenue. [lunamuka 3aboneBaemoct BA3 xapakrepusyercs BocXoaduiel TeHAeHIUeH, 0COOEHHO BBIPAXKEH-
Hoii cpeau i TB. B moctkoBuaHOM nepuoie o0HapykeHo 0ojee yCKOpEHHOE pa3BUTHE JAaHHOW KaTeropuu 3a00-
nesanuil. J{ns BA3 xapaxkTepHa odepeAHOCT MaHH(ecTanny Mo Mepe YBEITHUEHHUsI BO3PACTA, UTO B MEPCIICKTUBE
M03BOJIMT BBIPabOTaTh OOJIee YeTKHE MOAXO0/IbI K NPOQHIAKTUKE, TUarHOCTHKE U JieueHnio BA3 B 3aBUCHMMOCTH OT
BO3pacTa MalHeHTa.

KiroueBbie ciioBa: BO3pacT-aCCOIMNUPOBAHHBIC 3360J’[€BaHI/Iﬂ, CTapC€HHue, 3360H€B36MOCTL, ITOCTKOBHTHBIA nepu-
O, O4CPECAHOCTDH MaHI/Iq)CCTaHI/II/I

KOHq)J’IHKT HHTEPECOB. ABTOpI)I JACKIApUPYIOT OTCYTCTBUE SIBHBIX U INOTCHIUAJIBHBIX KOH(l)J'II/IKTOB HUHTEPECOB,
CBA3aHHBIX C Hy6HI/IKaHI/Ieﬁ HaCTOHH.[Cﬁ CTaTbHU.

Hcrounuk ¢puHAHCHPOBAHHUA. ABTOPHI 3asBISIIOT 00 OTCYTCTBHM (\MHAHCHPOBAHUS IPH NMPOBEICHHN HUCCIENO0-
BaHMSI.

Jst nurupoBanusi: Carnnbae V.P., Axmenos T.A., Pykasummnukosa C.A., [laBeinosa E.I1. Ananus ypoBHS 1
JIMHAMUKH 320071eBaeMOCTH (TI0 00paIaeMoCTH ) BO3pacT-accoluupoBanHoi naronorueit B 20182022 rr. (Ha mpu-
Mepe MyHUIIMIAIbHON NonuKINHAKY T. Caukt-IlerepOypra). borremens cubupcroii meduyunst. 2024;23(4):129—
135. https://doi.org/10.20538/1682-0363-2024-4-129-135.

Analysis of the rate and changes in the incidence

INTRODUCTION

From the age of 25-30 years, the probability of
developing pathological processes associated with
aging begins to increase [1]. Modern researchers note
that aging in most cases occurs early, and premature
aging has the greatest medical, social, and economic

significance as a trigger for the development of age-
related diseases [2].

Age-related diseases (ARDs) are a heterogeneous
group of pathologies, the likelihood of which
increases as the body ages and is characterized by
the following features: the predominance of chronic
forms; polymorbidity; a decrease in the diversity
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of nosological forms; change in the pathogenetic
mechanisms of diseases; and, as a result, an atypical
course [3]. The most typical representatives of ARDs
include hypertension, type 2 diabetes mellitus, senile
cataract, primary open-angle glaucoma, Alzheimer’s
disease, Parkinson’s disease, a number of malignant
neoplasms, etc.

Atherosclerosis is considered one of the main
factors determining the nature of aging and its rate [4].
Moreover, there is an opinion that atherosclerosis is a
widespread age-related change in the cardiovascular
system and one of the leading pathogenetic links for
most ARDs. In turn, atherosclerosis is closely related
to arterial hypertension. Undoubtedly, early detection
of these pathological processes can reduce (or delay)
the likelihood of developing other ARDs and improve
the quality of life of older people [5]. The study of
patterns in the sequence of development of ARDs
and their relationships in order to develop strategies
for the prevention and timely diagnosis of age-related
conditions is a promising field of research.

The aim of the study was to investigate the level
and changes in the incidence (by uptake) of age-
related diseases in 2018-2022 through the example of
a municipal hospital in Saint Petersburg.

MATERIALS AND METHODS

The study was carried out on the basis of
records and reports of a large municipal hospital in
Saint Petersburg for the period of 2018-2022. The
epidemiological features of ARDs were studied for
the main statistical age groups (adult population (AP),
working age population (WAP), persons over working
age (POWA)). The materials were data from the form
of federal statistical observation No. 12 “Information
on the number of diseases registered in patients living
in the service area of a medical organization”. Table
1 shows the number of people registered in order to
seek medical care at the polyclinic both on the whole
and by individual age groups for the specified study
period.

Table 1

Population registered at the polyclinic (number of people) on
the whole and by individual age groups in 2018-2022

Year AP WAP POWA
2018 77,259 53,338 23,921
2019 78,361 57,413 20,948
2020 80,457 56,186 24,271
2021 82,748 58,173 24,575
2022 84,126 59,101 25,025

We analyzed the incidence of the most common
ARDs: 110115 “Hypertensive diseases” (HD), 120-
125 “Coronary heart disease” (CHD), E11 “Type 2
diabetes mellitus” (T2DM), H25 “Senile cataract”
(SC), H40 “Glaucoma” (POAG). The assessment of
the level and changes in the incidence was carried out
both in general for ARDs and for individual diseases.

The conducted study is a comprehensive
epidemiological study with time series analysis (the
autoregressive moving-average model was used),
including the calculation of the incidence (Y7), error
(m), smoothed incidence rate (the autoregressive
moving-average model), ranking and trend (Yz; the
calculation was carried out using the method of least
squares). To describe the trend, we calculated the rate
of an increase or decrease in the incidence (Rid) as
the ratio of an absolute increase or decrease to the
previous level of the series. Statistical processing was
carried out using the Statistics 20.0 and MS Excel
2010 software.

RESULTS

The assessment of the long-term changes in
the incidence of ARDs both among the entire adult
population and among the WAP group demonstrated
an unambiguous unfavorable upward trend (Fig. 1, 2).
In WAP, the rate of the increase in the incidence of
ARDs was more pronounced compared to the same
parameter in the general population surveyed (16.1 vs
5.4%).

It is worth noting that the incidence rate in the age
groups under consideration was characterized by a
sharp decrease in 2021 and a significant increase in
2022. This circumstance is probably associated with
a decrease in the public uptake of medical care during
the COVID-19 pandemic in 2021 and, conversely,
a sharp increase in the number of people seeking
medical care in 2022, which was more favorable in
epidemiological terms. In addition, the increase in the
incidence of ARDs in 2022 could be influenced by
infection with COVID-19. The number of researchers
note the unequivocal impact of COVID-19 on
accelerated population aging [6].

ARDs are a heterogeneous group of pathologies,
the likelihood of which increases along with aging.
Figures 3 and 4 show the long-term changes in the
incidence of the diseases (HD, CHD, T2DM, SC, and
POAG) among the WAP group. It was established
that the incidence of almost all the examined diseases
(with the exception of POAG) was characterized by an
unfavorable upward trend. The long-term changes in
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the incidence of HD were characterized by an increase We calculated the ratio of the incidence of a
of 12.2%; for CHD, the increase was 23.0%, and for specific disease in the examined population on the
T2DM and SC, it was 25.3 and 9.3%, respectively. whole to the same parameter in the WAP group (Table
The long-term changes in the POAG incidence were 2). It is worth noting that the smaller this ratio, the

characterized by a slight downtrend with a decline rate less pronounced the difference in the incidence rate
of —6.3%. between different age groups.
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Fig. 1. Long-term changes in the incidence of ARDs in the adult population in 2018-2022
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Fig. 4. Long-term changes in the incidence of T2DM, SC, and POAG in the WAP group in 2018-2022
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Table 2
Incidence rates of individual ARDs among different age groups in 2018-2022
v AP WAP Ratio Yi (AP):Yi (WAP)
ar
© Yi(HD) | Yi(IHD) | Yi(T2DM) | Yi(SC) | Yi(POAG)| Yi(HD) | Yi(IHD)|Yi(T2DM) | Yi(SC)| Yi(POAG) |HD | IHD | T2DM | SC |POAG
2018 3754 | 264.1 101.0 148.9 213.6 2719 | 1294 58.1 30.0 43.1 14120[ 1.7 [50] 50
2019 644.5 | 329.3 39.6 188.9 211.8 587 108.0 7 29.6 54.0 1.1/30] 57 |64]| 3.9
2020 586.7 | 377.8 37.3 637.6 149.2 5749 | 320.4 19.6 153.1 37.4 1.0/ 1.2] 1.9 [42]| 4.0
2021 497.9 | 201.8 39.9 2224 85.8 3679 | 108.3 24.1 37.8 32.7 14119] 1.7 |59]| 2.6
2022 672.8 | 4125 178.3 288.9 112.9 6853 | 367.2 103.2 54.1 40.6 1.0/ 1.1 ] 1.7 |53]| 28
Median | 586.7 | 329.3 39.9 2224 149.2 5749 | 1294 24.1 37.8 40.6 1.1 19] 1.7 |53]| 39
Rid 8.1 5.3 19.6 10.5 -1.37 12.2 23.0 253 9.3 —6.3 - - - - -

Figure 5 shows the incidence rate of HD, CHD,
T2DM, SC, and POAG in persons of different
age groups in the pre-COVID (2018) and post-
COVID (2022) periods. It was established that
the incidence rate of HD in the WAP group in
the post-COVID period reached the incidence
rate in the POWA group. A similar pattern was
characteristic of CHD, T2DM, and SC. On the
contrary, in the case of POAG, a decrease in the
incidence rate was observed in all age groups
considered.

DISCUSSION

The conducted comprehensive research demon-
strated the relevance of studying a group of diseases
associated with age-related processes. Early
manifestation of ARDs from a clinical point of view
is identical to the accelerated development of aging
processes. Thus, the researchers found that a sharp
increase in the incidence of T2DM begins in the age
group of 50-54 years [7].

The analysis of the incidence (by uptake) of ARDs
showed a moderate growth rate in the adult population
on the whole and a pronounced increase in WAP. The

bionneteHb cMbUpPCKo MeanumHbl. 2024; 23 (4): 129-135

revealed pattern corresponds to the trend when ARDs
occur in younger people. A similar upward trend was
found when assessing the changes in the prevalence of
T2DM in the Krasnodar Krai in 2007-2012, with an
average long-term level of total incidence of 3,093.7
cases per 100,000 population [8].

According to longitudinal observational studies,
the incidence of arterial hypertension in Russia is on
average 44% and continues to increase steadily [9].
The median level of incidence of arterial hypertension
obtained in our study is slightly higher than its level
in Russia (586.7 vs 547.7), which is consistent
with the higher prevalence of this pathology in the
Northwestern Federal District (8,129.5 cases per
100,000 population) compared to its prevalence in
Russia [10].

The assessment of the sequence of pathology
development according to the “age-specific morbidity
index” (the ratio of the incidence rates in the POWA
group to the same parameter in the AP group) clearly
demonstrated an earlier manifestation of HD compared
to T2DM. To assess the consistency of this index, a
similar parameter was calculated for the incidence of
certain ARDs in the Russian population according to
the latest official statistics [10—12]. The calculation
results fully confirmed the data obtained in this study
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and corresponded to the following sequence of ARDs:
HD — CHD - T2DM - POAG - SC (Table 3). In
addition, it should be noted that the calculated index
is directly proportional to the degree of association
of pathology with older age: the higher the parameter
value, the later the disease manifests. This index
may be one of the important criteria for classifying
pathology as ARD, given that there is debate whether
some diseases should belong to this group [13].

Table 3

Ratio of incidence rates (Yi (POWA):Yi (AP)) by
particular ARDs in the Russian Federation in 2018

Disease Ratio
HD 1.32
CHD 1.73
T2DM 1.82
POAG 2.21
SC 2.27

According to the data obtained, among the
considered ARDs at the population level, HD
develops most early, followed by CHD, T2DM,
POAG, and SC. In the future, this pattern will make it
possible to develop a strategy for screening premature
aging based on targeted early diagnosis of HD and
CHD in younger people and T2DM, POAG, and SC
in a more mature age. Such a step-by-step concept
of secondary prevention of premature aging has a
number of advantages: a more rational distribution
of time, labor and financial resources; more targeted
diagnostic screening increases the efficiency of
detection due to optimal provision of the required
diagnostic aid.

An increase in the incidence rate was found for
the studied group of pathologies in the post-COVID
period in all age groups. As noted above, this
phenomenon may be associated both with the impact
of the coronavirus infection on the accelerated aging
and with the fact that the pandemic made people seek
medical care in the hospital more often. For a more
detailed and comprehensive study of this issue, it is
necessary to consider the incidence rate (by uptake)
in the post-COVID period over time, as well as to
analyze the incidence rates based on the results of
medical examinations in the pre- and post-COVID
periods.

CONCLUSION

Thus, the incidence rate of age-related diseases
is characterized by a continuing upward trend,
especially characteristic of the WAP group. This

pattern corresponds to the trend when ARDs occur
in younger people. In addition, in the post-COVID
period, a more accelerated development of such
diseases was found. The identified patterns will
make it possible to develop clearer approaches to the
prevention, diagnosis, and treatment of age-related
diseases as a separate group.
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