§ ORIGINAL ARTICLES

Samorodskaya I. V.!, Semenov V. Yu.2

! National Medical Research Center for Therapy and Preventive Medicine, Moscow, Russia

2 Bakulev National Medical Research Center of Cardiovascular Surgery, Moscow, Russia

MORTALITY FROM ARTERIAL HYPERTENSION
IN THE REGIONS OF THE RUSSIAN FEDERATION
IN THE PERIOD FROM 2013 To 2019

Aim
Material and methods

Results

Conclusion

Keywords

For citations

Corresponding author

Introduction

To analyze the dynamics of mortality from arterial hypertension (AH) between 2013 and 2019.

Arterial hypertension (AH) is one of the most common diseases. At the same time, there are no unified
international criteria for establishing the primary cause of death from AH. Data were studied for the period
between the end of the program for modernization of health care and the start of the Federal Project

“Program for combatting cardiovascular diseases”. Data for 2013-2019 by AH-related codes were provided
by the Federal Service of State Statistics on request via the C1S form, “Mortality by gender and one-year
age groups’. A standardized mortality ratio, its mean value, standard deviation, and a coefficient of variation
were determined for each “cause” The standardized mortality ratio was calculated using the European
standard.

In Russia during the studied period, the standardized mortality ratio for the death from AH yearly decreased
(1.7 times for 6 years; the standardized mortality ratio decreased 1.15 times). However, only in 7 regions,
the standardized mortality ratio yearly decreased while in the other regions of the Russian Federation, the
standardized mortality ratio changed wavily. In 17 regions of the Russian Federation, the standardized
mortality ratio increased in 2019 compared to 2013, including the 31.7 time increase in the Republic
of North Ossetia-Alania. In the Penza Region and the Republic of Kalmykia in 2018, there were no cases
of death related with AH. The highest value of the standardized mortality ratio was observed in the Chukotka
Autonomous District in 2019 (85.13 per 100,000 population) and the lowest value was observed in the Penza
Region (0.14 per 100,000 population). The ratio of maximal to minimal values of the standardized mortality
ratio was 622. The coefficient of variation for regional standardized mortality ratios increased by 42.3% (from
86.8 t0 123.5%).

Although the standardized mortality ratio for death from AH, in general, decreased in the Russian Federation,
Russian regions showed variable dynamics and a high variability of the standardized mortality ratio. The
study results together with results of international studies showed that differences in standardized mortality
ratios for death from AH are largely due to different approaches to determining the primary cause of death.
An international consensus on the terminology and criteria for determining the primary cause of death is
required.
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vary significantly between different countries and

Arterial hypertension (AH) is a recognized risk
factor for cardiovascular death. In 2017, the analysis
of data from 195 countries showed that the age-
standardized prevalence of hypertension was 217.9
(95% uncertainty interval (UI) 184.1-254.1) per
100,000 people, which was 7.4% higher than in 1990.
Age-standardized mortality rate was 12.3 (95% CI
9.0-13.2) per 100,000 people and decreased by 19.3%
(95% CI -29.7 — -8.1) as compared with 1990 [1].
The prevalence of AH in different countries varies
significantly depending on many reasons, including
examination methods [2, 3]. AH mortality rates also
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regions of the Russian Federation.

The level of economic development of a country
or a region, affecting the population’s income level, is
a significant factor. Standardized AH mortality rates
in low-income countries are higher than in developed
economies [4]. The prevalence of AH in middle-inco-
me European countries was 23.8% compared with
15.7% in high-income countries [S], higher in the
Central and Eastern European countries than Southern
and Northern Europe [6]. This situation is also typical
of the Russian Federation, where AH is more common
in the northern regions than in the south [7].
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Objective
To analyze trends and regional differences in
AH mortality (2013-2019).

Material and Methods

The study included data between the end of the most
recent modernization of the healthcare system and the
start of the federal project «Combating Cardiovascular
Diseases» (2013-2019).

No data on deaths based on all four-digit codes of
the International Classification of Diseases (ICD) are
available to the public. The Russian Statistics Agency
(Rosstat) generates statistics based on the primary
cause of death stipulated in the medical certificate of
death. It provides data upon request according to the
Rosstat brief nomenclature of causes of death, in which
some ICD codes are combined into one line. While
the ICD-10 (and, thus, the Rosstat brief nomenclature
of causes of death) does not include the term «arterial
hypertension>, it uses the term «hypertensive disease»
Therefore, this (official) term was used in Table 1, while
the clinical term «arterial hypertension> is used in the
text of this article (to describe the results and discuss).
The calculation was done using the Rosstat data on the
mean annual population of the regions of the Russian
Federation by annual age groups by sex and age and the
number of deaths as in the C51 form «Deaths by sex
and one-year age groups> in 2013-2019. The Rosstat
brief nomenclature of causes of death contains the
following terms and only three-digit ICD-10 codes
related to AH (Table 1).

It is that the Rosstat brief
nomenclature of causes of death does not include

worth noting

ICD- 10 code I15. 9 for Secondary hypertension. Since
this code is not used as the primary cause of death, it

premature death in the Federal Subjects of the Russian
Federation>» developed at the Russian National Medi-
cal Research Center for Therapy and Preventive
Medicine (state registration certificate No. 201666114
dated September 30, 2016).

Results

Table 2 shows the mean values and coefficients of
variation of the standardized AH mortality rate for the
period of interest.

As seen in Table 2, there was a significant decrease
in the standardized AH mortality rate throughout the
entire period of interest, which decreased 1.7-fold
over six years. The total standardized mortality
decreased only 1.15-fold in the Russian Federation
in the same period. Thus, the contribution of AH to
the total mortality of the population became even
less significant (less than 1% of all-cause mortality).
Moreover, attention is drawn not only to the significant
coeflicient of variation but also to its 1.4-fold growth
in 2019 versus 2013, which was due to differences in
the changes in the standardized AH mortality rate
between Federal Subjects of the Russian Federation
and throughout the study period in the same Subject of
the Russian Federation (Table 3).

As shown in Table 3, unlike the Russian mean
rates, the standardized AH mortality rate in most
Federal Subjects of Russia changed in a wave-like
manner during the period of interest. The most
significant decrease in the standardized mortality rate
in 2019 compared to 2013 was observed in Irkutsk
Oblast, Orenburg Oblast, Kursk Oblast, Vladimir

Table 1. ICD codes used in the Rosstat brief
nomenclature of causes of death

is not used in the Rosstat brief nomenclature of causes Designation ICD code
of death. Hypertensive heart disease 111
The standardized mortality rate, its regional means, Hypertensive renal disease 12
standard deviations, and coefficients of variation : .
(CV) were determined for each «cause». The Euro- Hypertensive heart and renal disease 3
pean Standard Population was used to calculate Essential (primary) hypertension 1o
the standardized mortality rate. Calculations were  Hypertensive encephalopathy 167.4
made using the software suite «Calculation and ICD, international classification of diseases.
analysis of mortality rates and years of life lost due to
Table 2. Standardized AH mortality rate in 2013-2019
Parameter 2013 2014 2015 2016 2017 2018 2019
AH SMR 15.11 13.00 11.90 11.09 9.80 9.15 8.76
Coeflicient of variation,% 86.8 105.5 10S8.3 126.8 108.1 108.8 123.5
% of all causes 1.41 1.25 1.14 1.10 1.03 0.96 0.94
SMR, all causes 1068.03 1041.29 1040.59 1012.59 952.25 952.82 928.33

SMR, standardized mortality rate.
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Table 3. Trends of standardized AH mortality rates in the Federal Subjects of the Russian Federation

f:g;‘catl 2013 2014 2015 2016 2017 2018 2019 2011: / 201145 / 201156 / 201167 / 201178 / 201189 / 22001193/
Chuvash Republic §7.64 18.82 1538 104 662 7.19 453 -38.83 -344 -498 -378 056 -2.66 -53.12
Republic of Chechnya 7935 92.97 99.03 142.03 49.93 48.85 29.05 13.62 606 43 -921 -1.08 -19.8 -50.3
Republic of Mari El 50.55 1649 1332 974 9.83 3.13 345 -3406 -3.17 -358 009 -67 032 -47.1
Republic of Mordovia 4948 829 562 577 458 513 706 -41.19 -2.67 016 -12 056 192 -42.42
Magadan Oblast 5625 13.55 141 879 1947 2484 146 -427 055 -53 1067 538 -10.25 -41.66
Republic of Karelia S7.47 60.02 4512 29.92 27.85 2529 2468 2.55 -149 -1519 -207 -2.55 -0.62 -32.79
Stavropol Krai 3474 266 1615 104 7.33 662 337 -814 -1045 -575 -307 -0.71 =325 -31.37
ﬁ:ﬁiﬁi:°’3alkaria“ 51.94 37.83 2342 1452 1127 1195 24.53 -14.11 -1441 -8.89 -325 0.68 12.57 -27.41
Vladimir Oblast 32.62 23.87 17.85 13.64 13.09 9.39 624 -875 -6.02 -421 -0.55 -3.7 -3.14 -2637
Kursk Oblast 33.59 29.43 257 19.44 1225 121 823 -416 -373 -626 -7.18 -0.15 -3.87 -2536
Republic of Kalmykia 2684 14.16 179 104 081 0 173 -1268 -1237 -075 -024 -0.81 173 -25.11
Orenburg Oblast 3835 23.15 1943 1647 1657 1594 1373 -152 -372 -297 01 -0.62 -222 -24.62
Irkutsk Oblast 3026 1975 19.17 1839 1221 7.65 7.25 -10.51 -0.57 -0.79 -6.18 -456 -04 -23
Kamchatka Oblast $8.85 7242 5936 43.83 29.05 38.11 41.84 13.58 -13.06 -15.53 -1478 9.06 373 -17.01
Altai Republic 3344 1492 19.82 18.67 1577 245 1652 -18.52 49 -1.15 29 873 -7.98 -16.93
Udmurt Republic 19.14 2325 2221 1876 17.64 642 412 411 -105 -345 -112 -1122 -23 -1502
Krasnodar Krai 188 1505 1107 11.94 7.83 577 3.86 -375 -398 087 411 -206 -191 -14.95
Republic of Tatarstan 37 3448 3046 285 2579 25 2215 -2.52 -402 -195 271 -0.79 -2.84 -14.85
Perm Oblast 1766 933 595 639 705 47 301 -832 -338 044 066 -234 -17 -14.65
Yaroslavl Oblast 29.04 23.99 20.19 18.13 1419 1576 1453 -505 -3.8 -2.05 -395 157 -123 -14.51
Jewish Autonomous Okrug 282 33.18 44.57 3047 2099 2279 1413 499 1138 -141 -948 18 -8.66 -14.06
Khabarovsk Krai 2068 1519 17.92 177 1296 7.81 822 -549 273 -022 -474 -5.14 041 -1245
Tyumen Oblast 1945 17.47 19.55 2229 1972 1277 7.77 -199 209 273 -2.57 -694 -501 -11.69
Pskov Oblast 1632 978 7.5 627 552 613 476 -653 -229 -123 -074 061 -138 -11.56
Kemerovo Oblast 2237 21.69 1971 1432 1467 172 1224 -067 -199 -539 035 254 -496 -10.12
Voronezh Oblast 12.39 18.51 11.04 592 7.58 532 25 612 -747 -512 166 -226 -282 -9.89
Murmansk Oblast 13.84 33 905 929 594 S16 476 -10.54 S75 024 -335 -077 -041 -9.08
Moscow Oblast 1467 1094 104 1145 1021 6.63 594 -3.73 -0.54 105 -124 -3.58 -0.69 -8.73
Tver Oblast 1941 1584 11.32 1334 1505 13.12 1078 -3.57 -452 202 17 -192 -234 -8.63
Arkhangelsk Oblast 1398 1235 1108 1175 7.88 618 555 -162 -128 068 -3.88 -17 -0.63 -843
Nizhniy Novgorod Oblast  26.67 28.61 31.83 30.8 2825 22.17 1881 194 322 -103 -255 -6.07 -3.36 -7.87
Sverdlovsk Oblast 804 535 378 347 237 141 139 -268 -157 -031 -L1 -096 -0.02 -6.64
Samara Oblast 74 521 431 198 123 111 11 -219 -09 -233 -075 -0.12 -002 -63
Novgorod Oblast 1559 1026 693 7.62 874 7.7 938 -533 -333 069 112 -1.57 221 -621
Kostroma Oblast 2144 21.17 202 1547 1527 18.82 1537 -027 -1.06 -4.65 -0.19 3.54 -345 -6.07
Omsk Oblast 13.94 1665 19.58 17.93 1007 10.74 83 27 293 -165 -7.86 0.67 -244 -564
Republic of Tuva 893 8 412 589 299 243 348 -093 -388 176 289 -056 105 -545
Astrakhan Oblast 548 324 104 126 082 0.5 054 -224 -219 022 -044 -031 004 -4.93
Lipetsk Oblast 8.84 929 592 6.64 274 567 404 045 =337 072 -39 293 -163 -479
Kaliningrad Oblast 862 664 823 708 48 594 385 -198 159 -1.14 -228 114 -21 -477
Republic of Bashkortostan  10.62 9.09 7.92 82 839 795 614 -1.53 -1.16 028 019 -045 -181 -448
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Table 3 (continuation). Trends of standardized AH mortality rates in the Federal Subjects of the Russian Federation

flfl‘:jf;l 2013 2014 2015 2016 2017 2018 2019 201134/ 201145/ 201156/ 201167 / 201178 / 201189 / 22001193/
Volgograd Oblast 557 474 166 177 138 094 118 -0.83 -308 0.1 -038 -044 023 -44
Tambov Oblast 779 7.58 564 589 522 36 3.56 -022 -194 025 -0.67 -1.62 -004 -424
Tomsk Oblast 803 4.4 7.54 469 3.89 285 395 -389 34 285 -08 -105 111 -4.08
Novosibirsk Oblast 7.63 881 613 409 32 331 361 119 -268 -204 -09 011 03 -4.02
Ryazan Oblast 494 338 224 129 096 15 109 -1.56 -L14 -094 -034 054 -041 -3.86
Altai Krai 10.63 114 942 934 46 519 701 077 -198 -0.08 -474 059 182 -3.62
Amur Oblast 678 637 S71 329 309 794 317 -04 -066 -242 02 485 -477 -3.6
Sakhalin Oblast 7.78 9.64 621 738 281 269 446 186 -343 117 -457 -0.12 176 -3.32
Komi Republic 18.55 18.37 18.55 17.34 17.1 1425 1537 -0.19 019 -122 -023 -286 112 -3.18
Republic of Dagestan 876 7.56 802 61 43 381 625 -12 046 -191 -1.81 -049 245 25
Republic of Buryatia 307 286 058 08 084 049 087 -021 -228 022 005 -036 038 -22
Zabaykalsky Krai 10.78 833 1426 18.59 162 8.8 867 -244 593 432 238 74 -0.14 -2.11
Belgorod Oblast 505 3.84 419 319 27 273 321 -122 035 -1 -049 003 047 -1.85
Republic of Khakassia 20.1 11.56 1696 1824 26.85 2271 1826 -8.54 S41 127 861 -415 -445 -1.84
Ulyanovsk Oblast 587 38 69 1743 1151 7.6 432 -208 311 1052 -591 -391 -328 -1.55
Kirov Oblast 173 299 144 134 157 17 109 125 -155 -0.1 023 013 -0.61 -0.64
Tula Oblast 103 042 057 048 052 024 054 -0.61 015 -0.09 004 -029 03 -049
Republic of Adygea 28.51 21.76 2349 19.01 21.86 23.32 28.02 -6.74 173 -448 285 146 47 -0.48
Penza Oblast 05 037 023 0 011 0 014 -013 -014 -023 011 -0.11 0.4 -0.36
Smolensk Oblast 247 285 258 357 497 19 222 038 -027 099 14 -307 032 -0.26
Saratov Oblast 123 206 147 133 209 188 106 083 -059 -014 076 -021 -0.82 -0.17
Ivanovo Oblast 17 156 156 116 261 298 168 -014 0 -04 145 037 -13 -0.01
Bryansk Oblast 174 23.32 2106 18.04 17.67 20.53 17.86 592 -2.26 -3.02 -037 286 -2.67 046
Leningrad Oblast 12.52 1294 1109 873 872 1238 1299 042 -1.85 -237 -001 3.66 061 047
Saint Petersburg 216 224 21 165 16 236 266 009 -0.15 -045 -004 075 031 051
Primorsky Krai 1629 18.05 14.64 1612 1326 1324 169 175 -341 149 -2.86 -0.02 3.66 0.6l
Moscow 8.14 848 791 668 8 691 887 035 -057 -123 132 -109 196 074
Republic of Crimea - - 1.79 29 207 1.65 1.67 0 1.79 1.1 -0.83 -042 0.02 1.67
Kaluga Oblast 267 252 385 63 479 554 463 -015 134 245 -151 075 -091 196
Kurgan Oblast 2939 27.71 2811 3613 30.63 33.67 3222 -1.68 04 803 -55 304 -145 283
Rostov Oblast 1531 1517 1689 16.12 1535 1577 1838 -0.13 172 -0.77 -0.77 042 261 3.8
Krasnoyarsk Krai 599 967 666 1005 1393 1205 103 3.68 -3.01 339 388 -1.88 -175 431
Vologda Oblast 348 43 293 287 293 414 895 082 -137 -006 006 122 481 547
Republic of Ingushetia 1443 36.81 31.88 2923 27.9 2497 2282 2238 -493 -265 -133 -293 -214 84
Chelyabinsk Oblast 1572 19.82 29.77 2298 21.89 2529 2457 41 996 -679 -1.09 34 -0.73 885
Republic of Sakha (Yakutia)  14.05 11.32 23.06 23.09 15.65 2272 2412 -273 1174 004 -7.44 7.07 14 1007
Orel Oblast 154 1639 20.55 2394 3118 39.06 3154 099 417 339 724 7.88 -7.52 16.14
Sevastopol - - 175 059 031 141 3089 0 175 -116 -028 1.1 2948 30.89

Karachaevo-Cherkess 33.51 68.51 57.93 47.6 54.86 667 7196 35 -10.57 -1034 726 11.84 526 3845

Republic
ﬁfﬁ:hwmatbossetia' 197 193 3.69 482 1407 47.04 6238 -003 175 113 925 3298 1534 60.41
glgﬁgtkm“mmm"“s 1242 8498 129 19.6 8657 57.85 8513 7256 -72.08 6.7 6697 -2872 2728 727
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Oblast, Magadan Oblast, the Republic of Kalmykia,
the Kabardino-Balkarian Republic, the Republic of
Karelia, the Republic of Mordovia, the Republic of
Mari El, the Chechen Republic, the Chuvash Republic,
and Stavropol Krai. The annual decrease in the
standardized mortality rate was achieved in only seven
regions (Samara Oblast, Sverdlovsk Oblast, Irkutsk
Oblast, Kursk Oblast, Vladimir Oblast, the Republic of
Tatarstan, Stavropol Krai).

The standardized AH mortality rate increased in
2019 compared to 2013 in 17 subjects of the Russian
Federation (Bryansk Oblast, Vologda Oblast, Kaluga
Oblast, Kurgan Oblast, Leningrad Oblast, Orlov Ob-
last, Rostov Oblast, Chelyabinsk Oblast, the Republic
of Ingushetia, the Karachaevo-Cherkess Republic, the
Republic of North Ossetia-Alania, the Republic of
Sakha (Yakutia), Krasnoyarsk Krai, Primorsky Krai,
Moscow, St. Petersburg, the Chukotka Autonomous
Okrug), including a more than 2-fold increase in
Vologda Oblast, Orel Oblast, Chukotka Autonomous
Okrug, and a 31.7-fold in the Republic of North
the
mortality rate increased by 17.7 times compared to
2015 (the first year of official reporting).

The changes were also significant in terms of

Ossetia-Alania. In Sevastopol, standardized

absolute values. For example, 17 people died of AH in
the Republic of North Ossetia-Alania in 2013, while
611 people died in 2019. This was in complete contrast
to corresponding figures for the Republic of Mari El,
which were 428 and 31, respectively. It is noteworthy
that there were no deaths related to AH in Penza Oblast
or the Republic of Kalmykia in 2018.

In 2019, the maximum standardized mortality rates
were registered in the Chukotka Autonomous Okrug
(85.13 per 100,000 people), the Karachaevo-Cherkess
Republic (71.96 per 100,000 people), and the
Republic of North Ossetia-Alania (62.38 per 100,000
people). The minimum standardized mortality rates
were reported in Astrakhan Oblast (0.54 per 100,000
people), Tula Oblast (0.53 per 100,000 people) and
Penza Oblast (0.14 per 100,000 people). Thus, the ratio
of the maximum standardized five-cause mortality rate
to the minimum rate was 622.

Discussion

Although AHisaknownrisk factor for cardiovascular
death [8, 9], little is known about how often AH is the
primary cause of death. The presented findings show
significant interregional and intraregional differences
in indicating AH as the primary cause of death over
time: the year-to-year changes cannot be explained in
terms of AH prevention and treatment measures. AH
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is not an acute infectious disease in which significant
mortality fluctuations are possible due to epidemics.
Moreover, the role of AH as a cause of death is minimal
in the Russian Federation. However, according to
the WHO, hypertensive heart disease (AH) was
the seventh leading cause of death in above-average
income countries and the ninth leading cause in
high per capita income countries in 2019 (it was the
eighteenth leading cause of death in these countries in
2000) [10]. It remains unclear what method was used
to determine the leading causes of death and whether
the term «leading cause of death> is synonymous with
the term «primary cause of death>.

According to the Centers for Disease Control and
Prevention (CDC), based on death certificates for
1999-2016, AH mortality increased in the United
States by 36.4%, with a mean annual change of 1.8%
in >35-year-old people; between 2011 and 2016, there
was a marked acceleration of 2.7% per year [11]. In the
CDC statistics, the ICD code 111 is listed not simply
as hypertensive heart disease, as in the Rosstat brief
nomenclature of causes of death, but as hypertensive
disease with congestive heart failure; these account
for 50% of mortality under codes associated with AH
(as the primary cause of death). Interestingly, atrial
fibrillation, heart failure, diabetes mellitus, obesity,
vascular dementia, chronic obstructive pulmonary
disease, Alzheimer’s disease, and Parkinson’s disease
are reported as contributing causes of death. In
2019, according to the CDC, the analyzed five-cause
mortality was 3.9% of all deaths or 31.1 per 100,000
people (non-standardized indicator) [12], which is
three times higher than in the Russian Federation. The
combined standardized mortality rate under the five
codes of interest (as the primary cause of death) ranged
from 9.8 to 15.7 per 100,000 people or 0.9-1.6% of
the standardized all-cause mortality rate in different
regions of Great Britain in 2019 [13]. Thus, a proper
analysis of AH mortality is hindered by the varying
approaches to selecting the primary cause of death and
ICD-10 code [9].

It should be noted that this situation has been
ongoing on for decades not only in the Russian
Federation. Analyzing AH mortality in Taiwan,
T-H. Lu (2001) noted a clear imbalance between AH
prevalence and mortality [14]. The author pointed
to differences in the procedure of data collecting on
causes of death in different countries, differences in
the approaches to determining the cause of death and
interpreting causal relationship, as well as the imprecise
and ambiguous rules for selecting the primary cause of
death based on the ICD rules.
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Postmortem examinations are currently not used
in many countries as standard procedures to clarify
the cause of death. Moreover, there are no worldwide
agreed criteria for establishing AH as the primary cause
of death in postmortem examinations. For example, the
guideline on selecting and coding causes of death of the
Moscow Department of Health states that differential
postmortem diagnosis of «Other forms of chronic
ischemic heart disease» (125.8) and «Hypertensive

heart disease» (I11. — I13.) is very challenging [15].

This is confirmed by the Brazilian trial. Researchers
performed autopsies of 356 people at the age of >50
years who died of natural causes according to medical
records and had a history of AH, as well as interviewing
physicians and relatives of the deceased. According to
autopsies, AH was the primary cause of death in 25.6%
of cases. The article does not describe the criteria
for establishing AH as the primary cause of death in
postmortem examinations. According to the data
presented in the article, virtually all patients with AH
had a combined pathology; thus, it is unclear why AH
was established as the primary cause of death [16].

It should be noted that there is still no common
approach between different professional medical
communities and academic schools to the role of AH
as the cause of death, i.e.,, when AH is a risk factor or a
factor contributing to death, and when it is the primary
cause of death.

Conclusion

The standardized mortality rate associated with
hypertensive disease and listed as the original cause
according to ICD-10 codes is generally decreasing in
the Russian Federation. However, a consistent annual
decrease in the standardized mortality rate for these
causes is observed in only seven regions, while wave-
like trends in the standardized mortality rate are seen
in other regions; moreover, the coeflicient of variation
of the regional standardized mortality rates increased
significantly in 2019 compared to 2013. Our findings
and the data of foreign trials showed that differences in
the standardized arterial hypertension mortality rates
are due mainly to different approaches to determining
the primary cause of death. Thus, it remains impossible
to determine in which cases AH (ICD-10 uses the
term «hypertensive disease») is the primary cause
of death and in which cases competing diseases such
variability is likely to be due to different approaches
to determining the primary cause of death rather than
differences in AH mortality rates. In order to be able
to do this, international harmonization of terminology
and criteria for determining the primary cause of death
due to AH is required.
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