VAK 616.12-005.4:616.8-009.836]-055.1(1-21)(571.1)
https://doi.org: 10.20538/1682-0363-2020-1-6—12

Association of coronary heart disease and sleep disorders among men in a
medium-sized urban city of Western Siberia

Akimova E.V.', Akimov M.Ju.>

Tyumen Cardiology Research Center, Tomsk National Research Medical Center, Russian Academy of Sciences
111, Melnikayte Str., Tyumen, 625026, Russian Federation

2 Tyumen Industrial University
38, Volodarsky Str., Tyumen, 625000, Russian Federation

ABSTRACT

The aim of the study was to establish the association of the prevalence of coronary heart disease and sleep
disorders among men between the ages of 25 and 64 belonging to an open population of a medium-sized
urban city of Western Siberia.

Materials and methods. A cross-sectional epidemiological study was conducted on a representative sample
of the population among males of 25-64 years old in Tyumen. The prevalence of coronary heart disease
was determined based on standard epidemiological methods. Self-assessments by participants in the study
of quality of sleep was determined by the World Health Organization Monitoring Trends and Determinants
in Cardiovascular Disease-Psychosocial Program (WHO MONICA-psychosocial). When calculating the
odds ratio of developing coronary heart disease (CHD), self-reports of satisfactory, good, or very good
sleep were regarded as a lack of an indicator; while very bad and bad sleep were considered positive
indicators.

Results. The prevalence of CHD according to the extended epidemiological criteria for men in an open
urban population was 12.4%; the detection rate of “definite” and “possible” CHD was almost equal. The
age-standardized prevalence rate of sleep disorders was 50.9%. There is a significant risk of developing
CHD with extended criteria (5.05), as well as “definite” (5.28) and “possible” (3.13) forms in the male
population at 25—64 years of age. In the 55 to 64 age group, there is a significant risk of developing CHD
according to the extended criteria (5.57) and the “definite” form of CHD (10.21).

Conclusion. Thus, the findings suggest the importance of further study of sleep disorders in working age
men in Siberian populations, its relationships with conventional and non-conventional risk factors of CHD,
as well as the feasibility of preventive measures aimed at reducing the influence of psycho-emotional stress
factors among the Russian population.
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Accoumanymm pacnpoCcTpaHEeHHOCTU UeMHnyecKomn 60/1e3Hu cepaua
M HapyLUEeHUM CHa cpeAyu MYXX4YUH OTKPbITOM NONY/IALUM
cpeaHeyp6aHM3MpOBaAHHOIO ropoga 3anagHomn Cubupu

Akumosa E.B.', Akumos M.10.2

T Tromenciut xapouorozuneciuss nayunoul yenmp, Tomcius Hayuorarvnvili uccaedobamenvckui MeOUUUHCKULL yeHmp
Poccuticrot axademuu nayx
Poccus, 625026, 2. Tromenv, ya. Meavnuxasime, 111

? Tromencxuii undycmpuarvrvii ynubepcumem
Poccus, 625000, 2. Tromenv, ya. Boaodapcrozo 38

PE3IOME

IJeabro MCCAEAOBAHUA ABUAOCH YCTAHOBAEHNME ACCOLMALMM PACIHPOCTPAHEHHOCTY MIIEMUYECKON GOAE3HN
cepana (VIBC) u HapyuweHuit CHa CPeAU MY>KYMH OTKPBITON nOmyAsyun 25—64 aer cpepHeypOaHU3UPOBAH-
Horo ropoaa 3amaanoit Cubupin.

Marepuaasl u metopsl. Ha penpeseHTaTnBHON BBIGOPKE HACEAEHUS CPEAM AMI, MYSKCKOTO moaa 25—64 aer
GBIAO IPOBEAEHO KPOCC-CEKLMOHHOE MUAEMUOAOTNYECKOE UCCAeAOBaHMe HA MoAean I. Tromens. Pacupo-
crpanenHocTs VIBC ompeaeadnrach Ha OCHOBaHMM CTAaHAAPTHBIX IMMAEMUOAOIMYECKMX MeToAoB. Camoo-
IleHKa CHa ompeAeAsrach no aaropurmam nporpammer BO3 «MOHMKA-ncuxoconuaasuag». Ilpu pacuere
oTHowmeHuA maHcoB pa3Butua VIBC coH yAOBAETBOPHUTEABHBIN, XOPOIINIf, OY€Hb XOPOLINII PaClieHUBAAUCDH
KaK OTCYTCTBMe NpM3HaKa, COH OYeHb IIAOXOJ, IAOXOi — KaK IPUCYTCTBHUE.

Pesyabratel. Pacnpocrpanennocts VIBC mo pacuypeHHbIM SOMAEMUOAOTHMIECKUM KPUTEPHUAM Y MYSKUMH
OTKPBITOM TOPOACKON MONmyAsAnuu cocraBura 12,4%, 4acToTa BBIABAEHUSA (OIPEAEAEHHON» U «BO3MOXK-
Hoi» VIBC 6bira mpakTudecky oAMHaKoBOM. CTAHAAPTU30BAHHBIA 110 BO3PACTY IOKAa3aTeAb PacIpoCTpa-
HEHHOCTH Hapymennit cHa coctasua 30,9%. B myskckon momyasuum 25—64 AeT npm HapylmieHuu CHa ycra-
HOBAeH cyuiecTBeHHb11 puck passutusa VIBC no pacumpenssim kpurepusam (3,05), a Takske «omnpeaerentomn» (3,28)
n «Bo3MOKHOI» (3,13) ee dpopm. B Bo3pacTHOM KaTeropun 35—64 AeT YCTAHOBAEH CYIECTBEHHbIN PUCK PA3BUTHSA
MIBC no pacumpenHbiM kputepyam (3,57) u «ompeaererHoit» dopmst VIBC (10,21).

3akarouenne. [TorydeHHble AaHHBIE CBYAETEABCTBYIOT O BaSKHOCTY AAAbHEJIIEro M3y4eHNsA HapyleHns CHa
Y MY>KYMH TPYAOCIOCOGHOIO BO3PACTa B CUOUPCKMX NMONYAALMIX, €r0 B3aMMOCBsI3eil ¢ KOHBEHIVOHHBIMY
¥ HeKOHBeHIMOHHbIME (pakTopamu pucka VIBC, a Taxkke o mearecoO6pa3HOCTY HPEBEHTUBHBIX MePOIPHU-
ATUI, HAIPaBAEHHBIX Ha CHIMKEHME BAMAHMA (PAKTOPOB ICHMXOIMOLMOHAABHOTO HANPAKEHMA CPeAy POC-
CUIICKOTO HaceAeHus.

Karouessie caoBa: QNUAEMUOAOTUIECKOE MCCAEAOBAHME, MBC, HapyumeHue CHa, OTKPBITAA MNOMYAALMA,
MYJ>KYMHBI.

KonpaukT uaTepecoB. ABTOpPBI AEKAAPUPYIOT OTCYTCTBUE SABHBIX M NOTEHLMAABHBIX KOH(MAUKTOB MHTEPE-
COB, CBAI3aHHBIX C MyGAMKALMEN HACTOSIEN CTAThH.

Uctounmk q)MHaHCMpOBaHMﬂ. ABTOpr 3aABASIOT 00 OTCYTCTBUU Q)MHaHCI/IpOBaHI/IH opu OpOBEAEHUN UC-
CAE€AOBaHUA.

CoorsercTBue nmpuHuunam 3Ky, ViccaepoBanne 0A0GPEHO ITUYECKUM KOMUTETOM TIOMEHCKOTO KapAMo-
AOTH4ecKoro nentpa (mpororoa Ne 63 or 21.05.2012).

Aas umruposanus: Axumosa E.B., Akumos M.IO. Acconmaumu pacupoCTpaHEHHOCTY MIIEMUYECKON GO-
A€3HM CEePALA M HAPYIIEHWIT CHA CPEAM MYKIMH OTKPBITON MOMYAALMA CPEAHEYPOAHNZNPOBAHHOTO FOPOAA
Banaanoit Cubupu. Broazemens cubupceroti meduyunv. 2020; 19 (1): 6-12. https;//doi.org: 10.20538/1682-
0363-2020-1-6—12.
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INTRODUCTION

In scientific literature, term of sleep is de-
fined, on the one hand, as natural state of body
that determines normal functioning of all its sys-
tems and organs, and, on the other hand, as one
of the important factors affecting the level of
population health. The main function of sleep
is a recovery process, which, to a large extent,
allows body to adapt to changing conditions of
internal and external environment. If it is dis-
turbed, adaptation possibilities decrease, which
ultimately leads to the development of somatic
pathology, and most significantly cardiovascu-
lar diseases (CVD) [1]. In scientific literature,
dyssomnia is a term for sleep disturbance (SD)
combining the following types of sleep disor-
ders: insomnia — difficulty initiating and main-
taining sleep; hypersomnia — sleepiness during
the day and excessive sleep; parasomnia — pe-
riodic night phenomena (heterogeneous group).
Much research devoted to the study of sleep
disorders indicate dissatisfaction of people with
their sleep and shorter duration of sleep in a sig-
nificant part of the population [2]. The results
of a US National Commission study on sleep dis-
order showed that nearly 40% of America’s po-
pulation has sleep problems, and more than
40 million adults are suffering from chronic sleep
disorders, while almost 30 million have periodic
insomnia [3].

Recent studies, which transformed the Euro-
pean guidelines for cardiovascular prevention re-
garding the importance of psychosocial CVD risk
factors (RF), indicate that cardiovascular risk
and prognosis essentially determine psychosocial
RF. These include factors of chronic social stress
as well as negative psycho-emotional states (vi-
tal exhaustion, trait anxiety, depression), which
in turn, are main factors of SD [4-6]. Changes
in autonomic cardiovascular regulation, which
turn sleep into periods of significant physiolog-
ical storms characterized by sudden and abrupt
changes in heart rate and blood pressure, are
associated with cyclical phases of fast and slow
sleep. Revealed cardiovascular instability related
to phases of sleep served as a basis for studies
on the determination of CVD risk and prognosis,
primarily, depending on duration and changes
in cyclic phases of sleep. There is a number of
studies in which SD acts as a possible risk factor

for progression and initiation of cardiovascular
pathology [7—9]. In accordance with this, the
risk of coronary artery disease (CAD) develop-
ment due to sleep disorders seems relevant and
timely in an open population of working age
males.

The aim of the study was to establish the as-
sociation of CAD prevalence and SD among men
between the ages of 25 and 64 belonging to an
open population of a medium-sized urban city of
Western Siberia.

MATERIALS AND METHODS

A cross-sectional epidemiological study was
conducted on a randomly selected representa-
tive sample of population from voting lists of the
Central Administrative District Tyumen (males
aged 25-64, n = 1000, n = 250 in every decade of
life), the response rate was 85.0%.

Within cardiological screening, a resting
12-lead electrocardiogram (ECG) was performed
in the supine position.

According to the advanced epidemiological
criteria, CAD prevalence was determined based
on standard epidemiological methods with the
establishment of CAD according to rigorous ep-
idemiological criteria: a “definite” form of CAD
(DCAD) and non-rigorous epidemiological crite-
ria : a “possible” form of CAD (PCAD).

DCAD was established on the basis of a pos-
itive answer to the WHO questionnaire (effort
angina) and The Minnesota Code Manual of
Electrocardiographic Findings, including “defi-
nite” myocardial infarction (MI), effort angina
and painless form of CAD. The basis for PCAD
determination was The Minnesota Code Manual
of Electrocardiographic Findings, which included
“possible” MI, “possible” ischemia, ischemia with
left ventricular hypertrophy, and ARRHYTHIAS
(arrhythmic form of CAD).

Study of non-conventional (psychosocial) risk
factors for CAD was carried out by means of
strictly standardized methods of the WHO MON-
ICA-psychosocial program algorithms, using the
standard questionnaire [7].

Self-assessment of sleep was determined by
the method of questionnaire and included the
following responses: very good sleep, good
sleep, fair sleep, poor sleep, very poor sleep.
When calculating odds ratio for CAD develop-
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ment in males with SD, fair, good, very good
sleep were considered as the absence of a sign;
very poor sleep and poor sleep were considered
as the presence of a sign.

Statistical data analysis was performed using
the standard IBM SPSS Statistics software, appli-
cation package, version 21.0.

Age-standardization of quantitative rates was
carried out in accordance with the last census of
the Russian Federation population (urban male
population aged 25-64), age-standardized rates
(ASR) were determined. The criterion of Pearson
chi-square test (x?) was used to assess statistical
significance of differences between two groups,
P < 0.05 was taken as critical level of significance
in testing statistical hypotheses.

Prevalence associations of SD and CAD were

established by calculating the odds ratio with
95% confidence intervals.

RESULTS

Cardiac screening results showed high preva-
lence of CAD according to the advanced epide-
miological criteria — the age-standardized rate
(ASR) in the population was 12.4%.

In the population of Tyumen aged 25-64, in-
cidence of DCAD and PCAD detection was al-
most the same.

According to rigorous epidemiological crite-
ria, the most vulnerable age periods in relation to
the increase in CAD prevalence of Tyumen males
were the 45-54 and 55-64 age groups, while ac-
cording to non-rigorous and expanded criteria
the entire age range was vulnerable (Fig. 1).

30 % ® DCAD
5
2 19.2*
14.0*
20 15.6* 153 PCAD
15 124
- 8.2% 84
g3 4 .
69
10 4.8% - 66 57 .
‘A CAD with expanded
5 1.7 23 35 ) ' criteria CIT ASR
- 0.6
. =o i
25-34 35—44 45-54 55—64 25-64 CIl
years years years years years

Fig.1. Prevalence of CAD in men aged 25-64 years in an open population; ASR — age-standardized rate;

*p <0.5; % p<0.01; *** p < 0.001 — statistical significance of differences between two subsequent age groups

The table shows the results of study on SD in
population. 49.2% (ASR) of urban male popula-
tion identified their sleep as very good or good.
The prevalence of “poor sleep” was 8.9%, and
“very poor sleep” was 0.6% of male population.
Significantly more “very good” answers to the
question “How do you sleep?” were received in
the youngest (25-34) age group studied com-
pared with the 45-54 age group. Furthermore,
the answer “good” was registered more often in
young adults aged 25-34 and 35-44, statistically
significant differences in these groups and such

answers were found in relation to corresponding
rates in the mature adults aged 45—54 and 55-64,
while in the youngest and oldest age categories,
statistically significant differences were also reg-
istered at the general population rate.

With regard to fair sleep, in young people in
the third decade of life, statistically significant
differences were revealed in relation to rates in
older age categories and ASR. In the sixth de-
cade of life, fair sleep was registered much more
often than in the fourth decade. Poor sleep was
also revealed much more often in the 45-54 and
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55-64 age categories and in the entire popu-
lation compared with the rate in young adults
aged 25-34; the rate 1.5 times prevailed over
ASR in the 55-64 age category. The ASR prev-
alence rate of respondents with poor and very
poor sleep was 9.5% in male population. Good
and very good sleep were registered more of-
ten in young age categories, fair and poor sleep
were in older age categories (Table). Figure 2
shows the odds ratio in the presence-absence of
SD and CAD according to rigorous, non-rigor-
ous and the advanced epidemiological criteria
in male population aged 25—64. Thus, SD in the
population showed the highest risk of CAD (5.28
with 95% CI = 2.67-10.46, p < 0.05) and DCAD
according to expanded criteria (5.05 with 95%
CI = 2, 92-8.74, p < 0.05), while the risk of

PCAD in the presence of SD was also signifi-
cant and amounted to 3.13 (95% CI = 1.47-6.65,
p < 0.05) (fig. 2).

The same trend was not found among different
age decades of life, while the rate reached statis-
tical significance only in the 55—64 age category,
when the risk of DCAD in the presence of SD al-
most doubled in this age category compared with
the same rate in the general population (10.21 at
95% CI = 3.26-31.93, p < 0.05).

According to the advanced epidemiological cri-
teria, risk of CAD in the presence of NS remained
basically unchanged in the 55—64 age group com-
pared with the rate of general population (5.57
with 95% CI = 2.30-13.52, p < 0.05), and the risk
of CAD in the presence of SD was statistically in-
significant in the older age group (Fig. 3).

Table
Sleep disturbance in the male population of 25—64 years depending on age
Age ranges
Question/attitude
25-34 35-44 45-54 55-64 25—-64 CII
a6e. | % | a6c. | % | a6c. | % a6e. | % aée. | % %
How well do you sleep?
Very well 20 11.3 19 8.3 12 5.2° 13 64 7.5 8.0
Well 92 52.0 101 44.3 79 34.27, 59 331 .38.9" 41.2
Satisfactorily 59 33.3 90 39.5 110 47.6" 105 364 42.8 41.4
Badly 6 3.4 17 7.5 28 1217 34 85 ,10.0 8.9
Very badly 0 0.0 1 0.4 2 0.9 3 1.4 6 0.7 0.6

Notes: statistically significant differences in rates between the 2534 age group and other age groups are indicated by asterisk (*)
in the upper case on the right; between the 35—44 age group and other age groups — in the lower case on the right; between the
45—54 age group and other age groups — in the upper case on the left; between the 55-64 and 25-64 age groups — in the lower case

on the left. ASR is the age-standardized rate.
* p < 0.05; ** p < 0.01; *** p < 0.001.

OR OR
12 = 31.93
10 +10.46 14 13.52
8.74 12
8 10 10.21
6.65
6 8
5.28 5.05 p
4 5.57
3.13 2.92
2,67 4 3.26 3.69
Z 1.47 2 2.30
o o .
¢ e
DCAD PCAD CAD 0 DCAD PCA.D CAD

Fig. 2. Odds ratio of developing coronary artery disease
relative to sleep disturbance in an open male population
aged 25-64 years

Fig. 3. Odds ratio of developing coronary artery disease
relative to sleep disturbance in male population aged

55—64 years
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DISCUSSION

In the male population of a medium-sized ur-
ban city of Western Siberian (on the model of
Tyumen city), ASR prevalence rate of SD was
50.9%. The rate was found to be quite high, but
also comparable with the data established on
other Siberian populations, namely, the results of
Tomsk (61.2%) and Novosibirsk (48.3%) research
on working male urban populations [7, 10].

According to T.M. Maximova’s study results,
among the Russian population, SD rate was on
average of 30%, with minimum values of the indi-
cators in young males, and with maximum values
in older respondents [11].

At the same time, in the current study among
Tyumen males, the incidence rate of SD also pre-
vailed in older age.

According to domestic and foreign research-
ers, SD appears in presence of psycho-emotional
stress factors, such as trait anxiety, vital exhaus-
tion, depression, and, in accordance with this,
serves as a predictor of CAD development [2, 3,
5-7, 12].

The study of self-assessment of sleep quality
makes it possible to identify SD rate in popula-
tion, to assess problems associated with SD dif-
ferentially in various population groups, and to
establish groups of population with increased risk
of cardiovascular pathology, respectively.

In Tyumen, high SD gradations were five times
more likely in males with CAD than in males
without CAD, the same tendency was in males
with DCAD.

SD with CCAD was detected three times more
often compared to ASR in the general popula-
tion.

In accordance with the current study results
concerning other psychosocial factors in Tyumen
population [6, 13], general population trends pre-
vailed in the older 55—64 age category, however,
alternatively to other factors of psycho-emotion-
al stress, high gradations of SD were significantly
more often registered, starting in the 35-44 age
category in individuals with DCAD.

This situation is likely to be consequential,
because, a significant number of patients with
chronic SD associate their complaints with their

life situation, and according to studies’ data in
most cases personal problems predominate. SD
arise in connection with problems of identity in
the young age, and SD are associated with neg-
ative attitudes toward ageing, fear of death and
dissatisfaction with overall living in old age. [2].

In Tyumen, the results are confirmed by the
data of other studies regarding SD as a predictor
of CAD. So, in Novosibirsk male population aged
25-64 with SD and with self-estimation of sleep
as “poor”, the relative risk of CAD was 2.6 over
10 years of prospective observation compared to
males with self-estimation of sleep as “good” [7].
Data analysis of cross-sectional Cardiovascular
Health Study in unorganized population showed
that daytime sleepiness in males as the only SD
was associated with cardiovascular death [12].

According to results of cross-sectional study
in Finnish population, the highest prevalence of
CAD was found among males whose night sleep
was 6 hours or less, and ratio remained after in-
clusion in multifactor model such parameters as
conventional CAD risk factors (smoking, arteri-
al hypertension, alcohol), and in addition, sleep
quality, age, taking tranquilizers and sleeping
pills, “Coronary” type of personality and pres-
ence of psychosocial factors [14].

Thus, findings indicate the importance of fur-
ther studying in SD of workable male of Siberian
populations, its relationships with conventional
and non-conventional risk factors for CAD, and
expedience of preventive measures aimed to re-
duce the influence of psycho-emotional stress
factors among the Russian population.

CONCLUSION

According to the advanced epidemiologi-
cal criteria, CAD prevalence was 12.4%, DCAD
and PCAD detection rate was almost the same
in an open urban male population. ASR preva-
lence rate for SD was 50.9%. According to the
advanced criteria, significant risk of CAD (5.05)
was established in male population with SD aged
25-64, as well as DCAD (5.28) and PCAD (3.13).
According to expanded criteria, significant risk
of CAD (5.57) and DCAD (10.21) was established
in the 55—64 age category.
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