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WHO PROGRAMS: “REGISTER ACUTE MYOCARDIAL INFARCTION”, “MONICA” — DYNAMICS ACUTE
CARDIOVASCULAR ACCIDENT AT YEARS 1977-2009 IN GENERAL POPULATION AGED 25-64 YEARS

IN RUSSIA

Gafarov Valery, Gafarova Almira

Aim. To study 33-year (1977-2009) dynamics acute cardiovascular accident in
general population aged 25-64 years in Russia

Material and methods. Data of WHO studies (“Acute Myocardial Infarction
Register” and “MONICA”) were analyzed in three districts of Novosibirsk.

Results. Myocardial Infarction (MI) morbidity in 25-64-year-old population in
Russia was found one of the highest worldwide. Ml morbidity rates remained steady
for the entire period of study except for 1988, 1994, 1998 (increase), 2002-2004,
and 2006 (decrease). Mortality and lethality resembled morbidity except for 1977-
1978 (decrease) and 2002-2005 (increase). Prehospital mortality and lethality
significantly exceeded in-hospital deaths. Lethal outcomes after Ml exceeded
deaths from alcohol abuse by 2-3 times. Mortality and lethality decrease during
period of unchanged morbidity suggested improved management of cardiac care;
increase in mortality and lethality at a time of decreased morbidity indicated
deterioration of medical assistance for cardiac patients. No changes in behavioral
and somatic risk factors were found during 1977-2009. Significant increase in levels
of psychosocial risk factors was documented.

Conclusion. MI morbidity, mortality, and lethality rates are the markers of increasing
social stress in population. Deaths from MI have been the main component of the
increase in mortality in Russia.
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NMPOrPAMMBI BO3: “PEFTMCTP OCTPOIO MHPAPKTA MUOKAPAA”, “MOHUKA” — AUHAMUKA
OCTPbIX CEPAEYHO-COCYAUCTbIX KATACTPO® B 1977-2009IT B OBLLIE/A NONynsuumn

B BO3PACTE 25-64 JIET B POCCUU

Gafarov Valery, Gafarova Almira

Llenb. M3y4ntb OMHaMWUKy OCTPbIX CEPAEYHO-COCYAUCTLIX KaTacTpod B obLueit
nonynsumm B Bodpacte 25-64 net B Poccum B Tedenne 33 net (1977-2009).
Marepuan u metoapl. [Nporpammsl BcemupHoit OpraHu3auum 3apaBooxpaHeHust
“Peructp octporo nHdapkra Mmokapaa”, “MoHuka”, NPOBOAMMbIE B TPEX paioHax
r.HoBocubmpcka

Pesynbratbl. 3a60neBaemMoCTb MHdapkTom Muokapaa (VM) octaBanack ctabunb-
HOWi 3a BECb NepVoA, U3yyeHus, 3a uckniodeHmem 1988, 1994, 1998 (ysenuueHue),
2002-2004 1 2006 (ymeHbLUeHME). Takue xe nokas3aTenn y CMEPTHOCTH, 3a UCKJTIO-
yeHnem 1977-1978 (ymeHblueHne) n 2002-2005 (ysenuyeHue). YPOBHY CMEpPTHO-
CTW ¥ NETanbHOCTM A0 6ONbHMLLI B 2-3 pa3a NpeBbILLAT CMEPTHOCTb U NeTab-
HOCTb B 60JbHMLE. KonnyecTBo neTanbHbix UCX0AoB OT MM mpeBbillaeT cMepT-
HOCTb OT NOTpebneHns ankorons B 2-3 pasa. CHKEHNE CMEPTHOCTY, IETanbHOCTM
Ha deH cTabunbHol 3a6onesaeMocTy UM CBULETENLCTBYET O YYYLLIEHUM OpraHn3a-
UMM 0Ka3aHWsi MeOULMHCKON MoMOLLM 3a60neBLVM; YBEMYEHUE CMEpTHOCTM
W neTanbHOCTV Ha GoHe CHUkeHus 3abonesaemocTi UM — 06 ee yxyAleHuu.

Russia entered the XXI century with an array of
problems affecting both human wellbeing and national
security. One of the most severe challenges was the
unfavorable demographic situation developed in the 1990s.
During those years, the so-called “supermortality” had
reached five million people while the life expectancy at
birth dropped to extremely low 59 years. It is worthy of
note that the medical components of the problem were

He nonyyeHo AMHaMuUKy NOBeLEHYECKMX 1 COMATUYECKMX HAKTOPOB prCKa B TeYe-
Hue 1977-2009rr. B TO e Bpemsi 0TMEYEHO 3HAYMTENBHOE YBENIMYEHWE YPOBHEN
ncyxocoLUmanbHbix GakTopoB pucka.

3aknioyeHue. Mokasatenu 3a601eBaEMOCTU, CMEPTHOCTY W NIETANIbHOCTU SBNISI-
I0TCS Mapkepamm MOBbILLEHNS COLMANBLHOro cTpecca B nonynsuum. CMepTHOCTb
oT /IM 6bina rnasHbIM KOMIMOHEHTOM YBENMYEHNst CMepTHOCTY B Poccun.
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KnioueBble cnosa: kapanonorus, AvHammnka 0CTpoi CepaeyHo-CoCyANCTON kaTa-
cTpodebl, annaemMnonorus, GakTopbl pucka.

HWW Tepanum n npodunakTuyeckoin meauumtel, HoBocubupcek, Poccus.

significant and the cardiovascular diseases (CVD)
remained the number one cause of the increased mortality
contributing to 55.4% of all deaths. Among 2,200,000
people deceased in Russia in 2000, 1,200,000 died from
CVD. The most alarming observation was the fact that
morbidity and mortality rates escalated among the people
in their most productive years alongside with the increased
CVD detection [1-3]. Keeping this in mind, accurate and
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comparable data elucidating the long-term CVD trends
should be obtained based on the standard, strictly unified
programs, which have been in a great demand providing a
background for fighting CVD. Such studies enable us to
elucidate nature of the undergoing population changes, to
outline the ways, and to evaluate potential effect of the
preventive measures [4, 5]. Upon reviewing the available
literature, we have not found the reports focusing on such
studies in Russia.

The goal of the present study was to analyze the 33-year
(1977-2009) long-term trends and determinants in
morbidity, mortality, and lethality from myocardial
infarction (MI) in a high-risk population of the West
Siberia metropolis (the city of Novosibirsk) using the
unified World Health Organization (WHO) studies:
“Register Acute Myocardial Infarction”, “Multinational
Monitoring of Trends and Determinants in Cardiovascular
Disease” (MONICA), and MONICA-psychosocial [6-8].

Material and methods

The WHO “Register Acute Myocardial Infarction”-
based study has covered the population aged 25 to 64 years
living in three districts of the city of Novosibirsk including
the Oktyabrsky district (starting on January 1, 1977)
following with the Leninsky and Kirovsky districts (starting
on January 1, 1981) [5, 6]. The total population of the
three districts included 600,000 people. The WHO
MONICA project continued in the same districts since
1983 [7]. No significant differences between data of two
programs were found regarding the registered MI events
(9). Quality assessment of the diagnostic IM categories
was performed by the WHO Quality Control Centre for
Event Registration in Dundee (Scotland), and the results
were found acceptable [10-14]. 24,835 cases of MI
including 8,122 lethal outcomes had been registered in the
districts during the long-term monitoring covering the
period from January 1, 1977 to December 31, 2009.
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Figure 1. Annual acute myocardial infarction (MI) morbidity rates (per 1,000
population) among 25-64-year-old residents of Novosibirsk and common CVD risk
factors (m — male, f — female).

Annotation: * — p<0,05, ** — p<0,01.

Standardization was performed using the standard world
population. Representative random samples (a total of
2981 males aged 25 to 64 years) were examined in the
Oktyabrsky district accordingly to three standard screening
epidemiology programs: the WHO “MONICA”,
“MONICA-psychosocial”, (1984, 1988, and 1994) [7],
and the “HEPIEE” (2000). The pilot project was supported
by the Welcome Trust grant. The response rates were
71,2%, 71,3%, and 82,1% for the first, second, and third
screenings, respectively.

The anxiety was evaluated using the Spiclberger’s test
(anxiety level, subscale of anxicty as personality
characteristic) [15]; social support was estimated with the
method developed by Berkman & Syme based on
calculation of a social network index (SNI) and an index
of close contacts (ICC). Encoding of the test consisted in
the plotting of the index components and calculating the
scores according to the proposed algorithm [16]. All new
cases of M1 in the cohort were registered among the people
who did not have CVD at the moment of examination
according to the WHO “Register Acute Myocardial
Infarction” data for a period of 20 years (1984—2004). A
total of 280 newly diagnosed MI cases were detected.

Statistical analysis of data was performed using the
SPSS 11.5 Software. The stratified Cox proportional
regression model was used for determination of the Hazard
retio (HR); X2 test was used as the most important
member of the nonparametric family of statistical tests.

Results

Our results suggested that the MI morbidity in a high-
risk population (the city of Novosibirsk) in Russia was one
of the highest in the world. Table 1 shows 33-year trends in
the MI incidence rates. Dynamics in the MI morbidity was
fairly steady except for the years of 1988, 1994, and 1998
that revealed si%niﬁcant morbidity incre%se (X2=5,482,
n=1, p<0,05; v =16,31, n=1, p<0,01; y =4,876, n=1,
p<0,05, respectively). Statistically proven decrease in the
MI incidence rates was found during a period from 2000 to
2004 and in 2006 (y'=4,573, x'=3,529, n=1, p<0,05,
respectively) while, in 2007—2009, we observed an upward
trend of the rates. For the entire period of study, a
significant age-dependent increase in the MI morbidity
was found in both gender groups. The MI incidence rates
in males prevailed over those of females by 2—7 times in all
age groups (X2=12,976, p<0,01; x2=19,367, n=1, p<0,001,
respectively) (Figure 1). The highest increase in MI
morbidity was observed among males (3—5-fold,
X2=18,826, n=1, p<0,001) and females (5—10-fold,
X2=21,464, n=1, p<0,001) in the 45—54-year-old age
groups in comparison with the preceding age groups.
Analysis of the dynamic changes in the MI morbidity in
different age groups showed that increase in the MI
incidence rates in 1988 was mostly associated with the
group of 45—64-year-old males while the increases in 1994
and 1998 were due to MI events among 55—64-year-old
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Table 1
Acute myocardial infarction (MI) morbidity, mortality, and lethality in 1977-2009 in Novosibirsk
according to the WHO “Acute Myocardial Infarction Register” and “MONICA” Programs.
Years Ml incidence rate per 1,000 MI death rate per 100,000 Lethality, %
m f

m f m-+f iH oH iH+oH iH oH iH+oH m f m-+f
1977 4,3 1,6 3,1 70,1 125,4 195,5 32,1 43,7 75,8 45,3 35,6 41,6
1978 45 1,7 3,2 25,8 118,0 143,9 20,4 40,8 61,2 31,7 28,8 30,6
1979 5,2 2,0 33 32,2 114,5 146,7 13,9 44,4 58,3 28,1 33,9 29,8
1980 5,6 1,7 83 23,4 131,8 158,2 14,1 45,2 59,3 28,4 36,8 30,7
1981 53 1,6 33 39,3 119,6 158,9 3,9 27,6 31,5 29,9 18,9 26,8
1982 46 1,7 3,0 37,6 109,5 147,1 13,1 26,5 39,6 27,5 24,8 26,7
1983 5,0 2,0 34 26,4 106,3 132,7 5,9 43,7 49,6 26,2 24,2 26,6
1984 49 1,7 3,2 36,9 133,6 170,5 15,8 35,5 5il,2 32,9 28,0 31,4
1985 5,7 2,1 3,8 48,1 124,5 172,6 21,1 43,9 65,0 31,5 31,8 31,8
1986 53 1,8 3,6 39,1 122,7 161,8 7,0 49,7 56,7 30,7 31,2 30,8
1987 6,0 1,6 3,6 59,8 116,7 176,5 5,6 42,9 48,5 29,0 31,5 29,6
1988 6,1 2,0 3,9 80,3 185,6 265,9 13,8 49,8 63,6 43,1 40,7 42,5
1989 5,1 1,4 3,2 23,3 148,8 172,1 7,9 54,9 62,8 34,3 37,1 35,1
1990 5,2 1,5 33 39,1 139,3 178,4 16 27,7 43,7 36,6 36,3 36,5
1991 5,1 1,5 3,2 31,5 132,7 166,3 11,8 33,9 45,7 32,8 34,5 33,2
1992 5,0 1,7 83 34,2 147,2 181,3 20,3 3518 53,6 35,6 31,1 343
1993 6,4 2,0 4,1 36,1 170,2 206,4 11,3 47,4 58,7 32,1 27,5 30,8
1994 7.1 2,2 45 473 217 264,2 15,2 66,1 81,3 38,6 36,7 38,0
1995 6,0 1,8 3,7 27,0 147,2 174,1 9,6 43,5 53,1 30,3 28,8 29,9
1996 5,9 2,0 38 21,1 148 169, 1 77 46,3 54,0 29,3 25,7 28,3
1997 5,8 2,0 3,8 26,1 165,4 191,5 11,0 32,0 43,0 33,0 19,8 29,1
1998 6,5 2,2 4,2 42,3 166,6 208,9 14,3 39,7 54,0 32,4 23,1 29,7
1999 6,3 1,7 3,8 29,8 165,0 194,7 6,2 40,6 46,8 30,9 26,8 29,9
2000 6,6 2,0 4,1 19,8 167,5 167,5 12,5 43,7 56,2 25,5 28,6 26,3
2001 5,2 1,7 33 29,8 172,7 202,6 11,4 38,4 49,8 38,8 28,6 35,9
2002 53 1,8 83 29,8 190,2 220,0 12,4 48,8 61,2 40,7 33,5 38,6
2003 4,9 1,8 3,2 16,2 177,7 193,9 11,4 49,8 61,2 39,5 34,3 37,9
2004 43 1,2 2,6 35,9 162,7 198,6 15,8 33,6 49,4 46,1 40,3 44,6
2005 54 1,3 3,1 27,3 218,8 2471 9,8 38,2 48,0 32,4 45,2 44,4
2006 45 1,4 2,8 26,1 120,0 146,1 2,9 29,4 32,3 32,4 24,1 30,1
2007 4,3 1,2 2,6 19,7 126,5 146,2 7,6 27,7 35,3 33,9 28,5 32,5
2008 4,8 1,4 2,9 14,5 125,0 139,5 10,2 19,4 29,6 29,1 21,2 27,1
2009 47 1,8 3,1 15,6 138,4 154,0 6,5 24,9 31,4 328 17,4 27,9

Abbreviations: m — male, f — female, m+f — male and female, iH — in-hospital, oH — out-hospital, iH+oH — in-hospital and out-hospital.

males and in the groups of 35—44, 45—54, and 55—64-year-
old females. Decrease in the MI incidence rates in 2002—
2004 and 2006 was found mostly in males while the upward
trend of mortality in 2007—2009 was caused by the MI
events in both gender groups with female predominance.
Mortality during the entire 33-year period of study
remained fairly steady except the decline in death rates in
1977-1978 (%°=9,063, n=1, p<0,05) and in 2006
(x2=5,142, n=1, p<0,05) and increased mortality in 1988
(x’=11,589, n=1, p<0,001), 1994 (x’=13,573, n=1,
p<0,001), 1998 (y =8,489, n=1, p<0,05), 2002, and 2005
(X2=4,649, x2=3,837, n=1, p<0,05, respectively)
(Figure 2). Reduction in mortality in 1977—1978 and

increase in death rates in 1994 and 1998 were found in
both gender groups. On the other hand, the MI mortality
significantly increased in 1988, 2002, 2005 and decreased
in 2006 only in males.

Dynamics of age-dependent mortality resembled that of
morbidity. The MI mortality was increasing from the
younger age groups toward the older ones for both sexes
through the entire period of study. The mortalit;f rates in
males were 2—3 times higher than in females (y =15,841,
n=1, p<0,001). The lethality changes resembled dynamics
of mortality. During the first two years of study (1977-1978),
significant decrease in the lethality was found in both gender
groups (x2=4.080 n=1 p<0,05). Increase in the lethality of
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Figure 2. Annual myocardial infarction mortality rates among 25-64-year-old
residents of Novosibirsk (deaths per 100,000 population).
* — p<0,05, ** — p<0,01.
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Figure 3. Myocardial infarction (MI) lethality (%) among 25-64-year-old residents
of Novosibirsk.
Annotation: *- p<0,05.
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Figure 4. Annual myocardial infarction (MI) mortality rates among 25-64 year-old
residents of Novosibirsk in regard to site of death (deaths per 100,000 population).
Annotation: ** — p<0,01, *** — p<0,001.

Ml was observed in 1988 (x =5,802, n=1, p<O0, 05) 1994
( —6 103, n=1, p<0,05), and in 2001— 2005 (X =4,649,
¥ =3,837,n=1 p<0 05) inboth sexesand in 1998 (X =5,844,
n=1, p<0,05) only in males (Figure 3). During the entire

period of the population-based study, the highest rates of
lethality in males and females were recorded in the youngest
age groups. Unlike the mortality, dynamic changes in
lethality during the entire period of study were caused by the
MI deaths in both males and females.

In both gender groups, the prehospital mortality and
lethality prevailed during all years of study (Figure 4). We
found that decline in the mortality and lethality in 1977-
1978 was caused by the drop in the in-hospital deaths. At
the same time, the decline in mortality in 2006 was caused
by a lower number of the prehospital MI events. Increase
in the MI mortality and lethality through the entire period
of study was associated with the higher rates of the
prehospital MI deaths. It should be noted that downward
trend in female lethality in 2008-2009 was caused by in-
hospital events.

The 18-year study (1977—1998) showed that the MI
incidence rates were 2—3-fold higher compared to the
death rates caused by alcohol abuse with the exception of
the period of the profound social reorgamzatlon in 1994
when those rates were equal (X =8,4, n=1, p<0,01;

—14 59, n=1, p<0,002) (Figure 5).

Dynamic changes in the levels of both psychosocial risk
factors of ischemic heart disease (IHD) and somatic and
behavioral risk factors such as arterial hypertension, smoking,
hypercholesterolemia, and obesity were determined based on
the results of four screening studies focused on representative
random samples of 25-64-year-old population of both sexes
in the districts of Novosibirsk in 1994, 1988, and 1994. No
significant changes in the levels of the somatic and behavioral
risk factors were found (Figure 1).

Significant dynamic changes in the prevalence of
anxiety (by Spiclberger’s test) were observed in the
population according to the three screening studies of
1984, 1988, and 1994. Anxiety level increased from 35% to
52%; at the same time; SNI 51gn1ﬁcantly decreased in the
period from 1984 to 1994 (X =35,952, n=6, p<0,001)
(Figure 5). No statistically proven dynamic changes in the
levels of anxiety, ICC, and SNI were found in the fourth
screening study.

Males with the high anxiety levels had a significantly
higher Hazard retio (HR) of MI development compared to
individuals who had the medium levels. During 20-year
period from 1984 to 2004, HR was initially increasing from
HR =2,5 for five years (95% CI=1,63—4,62, p<0,001) to
HR =3,1 for ten years (95% CI=1,48-5.61, p<0,001,
respectively), eventually decreasing toward the end of the
20-year period to HR =2,7 (95% CI1=1,27-5,71, p<0,05).

Discussion
Our results have demonstrated that the MI morbidity
in a high-risk population of the city of Novosibirsk in
Russia was among the highest in the world [17-19].
33-year-long study of the dynamic changes in the MI rates
showed steady state stabilization of the MI incidence
except for the years of 1988, 1994, and 1998 (significant
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increase) and 2002, 2003, 2004 and 2006 (significant
decrease). We would like to make a point that the MI
events in males of the older age groups contributed to the
significant increase in the MI morbidity in 1988. Unlike
this, the MI incidence rates in 1994 and 1998 increased
mostly due to the higher morbidity among females of
almost all age groups (except 25-34-year-olds). Only one
group of males (55-64-year-olds) showed the significantly
increased MI incidence rates in 1994 and 1998. The MI
mortality and lethality rates remained steady during the
entire 33-year period of study except for 1977-1978 when
they decreased and except for 1988, 1994, 1998, and
2002—2005 when we found an increase in death rates. The
age-dependent dynamic changes in mortality resembled
those of morbidity. MI death rates in males exceeded
mortality of females by 2-3 times. At the same time, MI
deaths among both males and females contributed to the
dynamic changes in lethality during the entire period of
study.

Analysis of mortality and lethality trends in terms of a
site of death showed that the prehospital mortality and
lethality prevailed during all years of the study. Significant
decline in mortality and lethality in males as well as similar
tendency in females were found to be associated with an
early hospital admission of the MI patients resulting, in
turn, in the lower rates of complications and recurrent MI
events [20]. It was found that the increase in the MI
mortality and lethality in males and females in 1988, 1994,
1998, and 2002-2005 was associated with the higher
number of sudden prehospital deaths. An increase in
prehospital mortality was found in males in 1988 and
2002-2005 and in both males and females in 1994 and
1998; trend in 2009 was caused by the MI events both in
males and females.

Paradoxical absence of the expected reduction in the
MI morbidity at a time of the decreased MI mortality and
lethality in 1977-1978 as well as a decrease in the morbidity
rates at a time of the mortality and lethality increase in
2002-2004 may be explained by improved management of
medical assistance for patients in the first instance and
some downtrend in cardiac care in the second example.

We could not find associations between the changes in
the MI rates and the levels of the main IHD risk factors
because their values did not significantly change over time.
This was likely due to the fact that the risk factor prevalence
in the population was very high anyway. No association
between the MI rates and ecological factors was found as
well [21]. Strong associations between the MI rates and the
psychosocial factors (increase in anxiety level) was
determined based on the results of the three screening
studies. Amplitude of this parameter reflected the level of
social stress in the population. Therefore, the rates of MI
morbidity, mortality, and lethality were the markers of
growing social and economic instability in the society. This
conclusion was confirmed by the observation of the decline
in the MI morbidity and mortality in 2006. We cannot rule
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Figure 5. Annual myocardial infarction (MI) and alcohol abuse (AA) mortality (per
100,000 population) rates among 25-64 year-old residents of Novosibirsk and
psychosocial factors (anxiety) in male.

Annotation: * — p<0,05, ** — p<0,01, *** — p<0,001.

out that this happened due to alleviation of social tension in
the society i.e. decrease in the levels of psychosocial risk
factors and augmentation of social support at that time. The
period of 2006-2007 and the first half of 2008 were the most
favorable years for Russia. During those years, the business
revenues significantly grew leading to the higher budget
revenues; human wellbeing improved; the government
began to support (I) national projects stimulating
demographic growth, physical culture and sports, medicine,
education, and home mortgage programs; (II) economy
development i.c. new job creation; (III) establishment of
the stabilization funds. Upon these measures, people started
to feel more stable; confidence in the future improved;
social tension was alleviated. However, all these implicit
indicators were indirectly associated with each other. Direct
confirmation of the idea that the MI morbidity, mortality,
and lethality can be considered the markers of growing
social and economic instability was the fact that high
anxiety level was associated with the significantly higher HR
for MI development according to the results of 20-year-long
study of the CVD-free cohort.

Our study has shown that the MI mortality rates
exceeded the death rates caused by alcohol abuse by 2-3
times except the period of profound social reorganization
in Russia in 1994 when those rates were equal.

Conclusion

1. We found that the MI morbidity in a 25—64-year-
old high-risk population (the city of Novosibirsk) in Russia
was among the highest in the world.

2. The MI incidence rates remained fairly steady over
the entire period of the 33-year-long population-based
study except for the years of 1988, 1994, 1998 (increase) and
2002-2004, 2006 (decrease). Mortality and lethality changes
resembled the dynamics of morbidity except for the years of
1977—1978 (decrease) and 2002-2005 (increase).
Prehospital mortality and lethality rates significantly
exceeded the rates of in-hospital death events. It has been
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shown that increase in mortality and lethality in 1988, 1994,
1998, and 2002-2005 was caused by higher number of
prehospital deaths while their decrease in 1977-1978 was
related mainly to in-hospital mortality and lethality.

3. The mortality and lethality decrease during a period
of the steady MI morbidity suggested improved
management of cardiac care; increase in the mortality and
lethality at a time of the decreased M1 morbidity indicated
deterioration of medical assistance for cardiac patients.

4. Analysis of the behavioral and somatic IHD risk
factors in the population of the city of Novosibirsk during
the 33-year period did not reveal significant dynamic
changes in these parameters. At the same time, the
significant increase in the levels of psychosocial risk factors
was detected over the same period.
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