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INTRODUCTION have numerous side effects and to cause various old

age disabilities."”! Regarding the increase in ischemic
Cardiovascular diseases are viewed worldwide as one  heart diseases (IHDs) in the world, it has been estimated
of the main causes of death. They are also known to that this type of disease will be the main cause of death

worldwide by the year 2020."!
Access this article online

Quick Response Code:

T Website:
LS

www.jmsjournal.net

This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as the author is credited
and the new creations are licensed under the identical terms.

DOI:
10.4103/1735-1995.172832

For reprints contact: reprints @medknow.com

Address for correspondence: Dr. Mostafa Qorbani, School of Medicine, Alborz University of Medical Sciences, Baghestan Boulevard, 31485/56,
Karaj, Iran. E-mail: mgorbani1379@yahoo.com
Received: 08-02-2015; Revised: 19-10-2015; Accepted: 20-11-2015

1077

© 2015 Journal of Research in Medical Sciences | Published by Wolters Kluwer - Medknow | November 2015 |



Maracy, et al.: Burden of ischemic heart diseases in Iran

Cardiovascular diseases had been assessed to be the cause
of 28% of 50.4 million deaths and 9.7% of 1.4 billion years
of life lost (YLLs) due to inabilities across the world in
the year 1990. It has been estimated that by the year 2030
when the population of the world will increase to 8.2 billion
people, 30.5% of the world death toll will be caused by
cardiovascular diseases.™

Half the death toll and 80% of the global burden of
cardiovascular diseases are known to be from low-and
medium-income countries and the number is increasing.
Moreover, the highest number of deaths caused by
cardiovascular diseases occur in the Eastern Mediterranean
countries including Iran and these chronic diseases are
turning increasingly epidemic.®!

In the study of the global burden of disease (GBD) 2010, it
has been mentioned that the burden of IHDs have increased
by 29% from the year 1990 to 2010 and that over 90% of the
disability-adjusted life years (DALYs) of ischemic cardio
muscle diseases lead to the death of patients.”]

In the study of the burden of disease in Iran 2003, the DALYs
of the ischemic cardio muscle disease (thoracic angina,
stroke, heart failure) was ranked first with 437,709 years for
women and fifth with 433,627 years for men. Unfortunately
from the 871,336 DALYs in Iran, 60% still belongs to YLLs.
In a study conducted in 2010 in Iran, it was shown that from
the burden of the disease under study, 860,000 years of life
were lost in 2005 and by 2025, this number would increase
to 1600,000 YLLs.”!

Many of the 32 million people who experience heart attacks
and strokes every year have one or more than one of the risk
factors of this disease such as high blood pressure, diabetes,
smoking, unhealthy diets, dyslipidemia, and sedentary
lifestyle, all of which can be easily prevented or controlled.
Studies have documented that elevated low-density
lipoprotein (LDL)-cholesterol plays the most crucial role in
atherosclerosis and IHDs. It is estimated that high cholesterol
level is the cause of 18% of brain vascular diseases, 56% of
ischemic cardiovascular diseases, and as a whole 7.9% of
deaths across the world.""” The mentioned factors are related
to the lifestyle of the people, the economic, social, and cultural
changes, which occur due to globalization, industrialization,
and the aging of the population as well as stress and being
from a low income status, which are also known to be the
cause of such factors.!"!]

To be able to control global epidemic of noncommunicable
diseases (NCDs), early prevention based on international
planning needs to take place. The aim of such an act is
preventing the spread of epidemic diseases and somehow
controlling them.! Health centers have been established
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from the year 2005 to 2009 by the management center of
NCDs of the Ministry of Health to correct and adjust the
lifestyle of the population to prevent and control such
diseases.!"

Although the awareness of the people has increased
regarding the importance of controlling and preventing
cardiovascular diseases, the number of people who refer
to treatment centers due to such diseases is increasing
by the day. Some of these people lose their lives because
of the disease and others have to take medications for
long periods of time."? Even on considering that the
risk factors of cardiovascular diseases will not increase,
in the next 30 years, a large number of people aged
35-64 years will die due to this type of disease and the
consequences of IHD will also increase in middle-aged
people.

For better planning regarding such a matter, officials need
to pay closer attention to IHDs. Therefore, calculating the
burden of IHDs can play a crucial role as data for better
and more effective policy-making, designing and managing
of intervening models. The current study therefore, aims
to report the burden of IHDs in Iran by using data of the
GBD study, 1990-2010. Furthermore, this study aims to
compare the results with the similar findings and discuss
the limitations of the GBD project.

MATERIALS AND METHODS

Using data of the GBD study 2010, this paper presents
the trends in deaths and DALYs attributed to IHDs in
Iran by sex and age from 1990 to 2010. The GBD study
2010 was a comprehensive and systematic effort in data-
gathering and estimations of 291 types of diseases and
injuries and 67 risk factors in 187 countries to calculate
the global and regional comparative risk assessment of
deaths and DALYs caused by different risk factors and
diseases. 13181

The burden of disease, injuries, and risk factors are expressed
in DALYs, which is mostly considered as a summary
measurement of the population health gap.'*?1 DALYs
show the sum of the YLL due to premature mortality in the
population and the years lived with disability (YLDs).[*131¢]
YLLs as the first component of DALYs was calculated based
on cause-of-death estimates for different causes of death,
different age groups, and both sexes. Such estimates were
developed with a broad and complete database of vital
registration, verbal autopsy, and surveillance. To develop
ensembles of the best performance models, the Cause of
Death Ensemble model (CODEm) strategy was used,!!
in which uncertainty was taken with standard simulation
methods.!"!
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YLDs constituted the second component of DALYs,
estimated by multiplying prevalence, the disability weight
for a sequel, and the duration of symptoms.

First, the estimation of prevalence for all age-sex-
country-year groups, followed through comprehensive
systematic review of published and unpublished data,
was performed on the prevalence, incidence, remission,
and excess mortality and with a Bayesian meta-regression
method of the GBD 2010.1'®! Data collected through
population-based surveys in five countries and an open
Internet survey were used for generating disability
weights. The details on the methods for analyzing the
results of pairwise comparisons to produce disability
weights are provided elsewhere.l! Uncertainty in the
disability weight for each sequel was disseminated into
the estimations of YLDs (4).

The models used for estimating YLLs and YLDs generated
the 95% uncertainty interval (95% UI) around each quantity
of interest. Uncertainty from all inputs into the calculations
of DALYs was propagated by means of Monte Carlo
techniques.!'™

RESULTS

The age-standardized IHDs DALY specified rate
decreased 31.25% over 20 years from 1990 to 2010 (from
4729; 95% Ul: 4,341-5,099 person-years per 100,000 to
3,245; 95% UI: 2810-3529 person-years per 100,000). The
decrease were 38.14% among women and 26.87% among
men [Table 1].

The age-standardized IHDs death specefied rate
decreased by 21.17% from 1990 to 2010 (222; 95% UI: 207-
243 person-years per 100,000 in 1990 to 175; 95% UI: 152-
190 person-years per 100,000 in 2010) amomg both sexes
although IHDs death-specified rate increased 26.04%
over these years (from 96; 95% UI: 88-104 person-years
per 100,000 in 1990 to 121; 95% UI: 105-131person-years
per 100,000 in 2010). This decreent in age-standardized
death specified rate was 17.4% among men (from 264;
95% Ul: 242-302 person-years per 100,000 to 218; 95%
UlI: 179-242 person-years per 100,000) and was 26.96%
among women (from 178; 95% UI: 161-199 person-years
per 100,000 to 130; 95% UI: 107-146 person-years per
100,000) [Table 2].

Although the crude YLL due to premature mortality
increased by 11.21% from 1990 to 2010, the age-
standardized YLL rate decreased by 32.05% from 4580;
95% Ul: 4,180-4,970 person-years per 100,000 to 3,112;
95% UI: 2,667-3,388 person-years per 100,000 over these
years.

Table 1: DALY rate and number of ischemic heart diseases in Iran by age and sex in 1990 and 2010

Rates of DALY (per 100 000) [95% Ul]

Number of DALYs (thousands) [95% Ul]

All causes and
both genders

Ages

Yo

2010

1990

Yo'

2010

1990

Both sexes

-45.03

864 [705, 1,019]
8,296 [6,726, 9,446]
23,148 [20,175, 25,457
2,381 [2,048, 2,595]
3,245 2,810, 3,529]

1,572 [1,314, 1,784]

12,033 [10,780, 13,686]

26,691 [24,228, 29,734]
2,765 [2,406, 3,099]
4,720 [4,341, 5,099]

5.24
19.48
143.01

394,507 [322,185, 465,652]

374,832 [313,407, 425,496]

602,700 [539,948, 685,498]

251,473 [228,272, 280,148]
1,515,590 [1,319,200, 1,699,020]

15-49 years
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-31.05
-13.27
-13.88
-31.25

720,142 [583,864, 819,937]

50-69 years
70+ years
All ages

611,106 [532,624, 672,072]
1,760,830 [1,514,420, 1,919,020]

16.18

Age-standardized

Male

-40.39

1,210 [904, 1,497]
1,1476 [8,713, 13,515]

2,030 [1,641, 2,409]
15,529 [13,496, 18,500]

30,672 [2,7021, 35,258]
3,430 [2,899, 3,993]

17.00
23.82

279,807 [209,045, 346,197]
497,092 [377,401, 585,396]

239,132 [193,299, 283,794]
401,451 [348,914, 478,269]

15-49 years

-26.09

50-69 years
70+ years
All ages

-10.26
-8.22
-26.87

27,525 [23,342, 31,310]
3,148 [2,501, 3,496]
4,251 [3,419, 4,730]

160.40

384,726 [326,259, 437,636]

147,740 [130,156, 169,831
949,186 [802,388, 1,105,050]

24.48

1,181,550 [938,820, 1,312,160]

5813 [5,256, 6,593]

Age-standardized
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In men, this decrease from 1990 to 2010 was equal to 27.55%
(from 5658; 95% UI: 5,116-6,442 person-years per 100,000 to
4,099; 95% UI: 3294-4,555 person-years per 100,000), whereas
in women this rate decreased by 39.26% over this period
of time (from 3456; 95% Ul: 3,014-3,885 person-years per
100,000 to 2,099; confidence interval (CI) 95% 1,772-2,354
person-years per 100,000) [Table 3].

The number of the YLDs increased from 39,399; 95%
Ul: 24,232-61,844 (91.11 growth) from 1990 to 2010. The
crude YLD rate also grew 41.66% (from 72; 95% UI:
44-113 person-years per 100,000 to 102; 95% UI: 60-157
person-years per 100,000) during this period of time.
However, the age-standaridized YLD rate decreased by
4.28% from 1990 to 2010 (from 140; CI1 95% 86-219 person-
years per 100,000 to 134; CI1 95% 78-205 person-years per
100,000). This decline in the age-standardized YLD rate
among men and women were equal to 1.93% (from 155;
95% UI: 92-248 person-years per 100,000 to 152; 95% UI:
88-237 person-years per 100,000) and 7.25% (from 124;
95% UI: 74-193 person-years per 100,000 to 115; 95% UI:
69-178 person-years per 100,000) over the mentioned
period of time, respectively [Table 4]. The percentage
of total DALY, death, YLLs, and YLDs attributed to
IHDs are presented in Table 5. The percentage of total
DALYs, deaths, and YLLs increased significantly in 2010
compared to 1990.

DISCUSSION

Based on our finding, in Iran the global burden of IHD
in 2010 has reduced age-standardized IHD burden since

1990. All age populations have decreased both YLLs
and the burden of IHD. However, the crude YLD has
increased in all age populations except for the middle
age, i.e., between 50 years and 69 years. These results
are not consistent with finding in the GBD 2010 study at
the global level.

Moreover, the Prospective Urban Rural Epidemiologic
(PURE) study found that among cardiovascular disease
patients, YLD increased about 0.4%.2Y Our findings in
which YLD decreased about 4.3% from 1990 to 2010 are not
consistent with this study.

Since 1990, number of years of disability IHD has grown
faster than the IHD mortality that is consistent with the
study of the global burden of ischemic heart disease!”
while our findings on the decreased relative difference in
YLD compared with mortality and YLL from 1990 to 2010
are not consistent with that study, and it might suggest the
need for a strategy shift in IHD treatment./”)

Anthony and Kim in their study conducted in 2004
based on the data for all 192 member countries of the
World Health Organization and revealed that the global
variation in IHD mortality rates ranged 13 per 100,000
in Kiribati to 456 per 100,000 in Turkmenistan, and the
disease burden from ischemic heart disease ranged 145
DALYs lost per 100,000 in Kiribati to 4,259 DALYs lost per
100,000 in Afghanistan.” According to our findings, the
age-standardized mortality rate and DALY were 175 and
3,245 per 100 000, respectively, in 2010 and the relative
difference reduction of about 21% and 31%, respectively,

Table 2: Death rate and number of ischemic heart diseases in Iran by age and sex in 1990 and 2010

All causes and
both genders

Number of deaths (thousands) [95% Ul]

Rates of death (per 100 000) [95% UlI]

Ages 1990 2010 YA’ 1990 2010 YA’
Both sexes
15-49 years 7,356 [6,221, 8,390] 8,068 [6,418, 9,687] 9.67 31 [26, 35] 18 [14, 21] -41.93
50-69 years 22,274 (19,921, 25,450] 25,621 [20,833, 29,069]  15.026 445 [398, 508] 295 [240, 335] -33.7
70+ years 19,822 [18,216, 21,808] 55,141 [48,100, 60,736] -72.182 2,104 [1,933, 2,315] 2,089 [1,822, 2,301]  -0.71
All ages 52,874 [48,270, 57,076] 89,250 [77,673, 97,058] 68.79 96 (88, 104] 121 [105, 131] 26.04
Age-standardized - - - 222 [207, 243] 175 [152, 190] -21.17
Male
15-49 years 4,748 [3,879, 5,648] 5,823 [4,181, 7,331] 22.64 40 [33, 48] 25 [18, 32] -37.5
50-69 years 14,876 [12,949, 17,708] 17,701 [13,635, 20,626] 18.99 575 [501, 685] 409 [315, 476] -28.86
70+ years 11,321 [10,047, 12,998] 34,010 [28,738, 38,771]  200.415 2,350 [2,086, 2,698] 2,433 [2,056, 2,774] 3.53
All ages 32,865 (29,829, 36,979] 57,773 [47,413, 64,549] 75.78 119 [108, 134] 154 [126, 172] 29.41
Age-standardized - - - 264 (242, 302] 218 [179, 242] -17.4
Female
15-49 years 2,608 [1,879, 3,128] 2,245 [1,644, 2,945] -13.91 22 [16, 26] 10 [7, 13] -54.54
50-69 years 7,398 [6,239, 8,642] 7,920 [6,094, 9,499] 7.05 305 [257, 357] 182 [140, 218] -40.32
70+ years 8,502 (7,467, 9,770] 21,131 [17,363, 24,208] 148.54 18,46 [1,622, 2,122] 1,701 [1,398, 1,949] -7.85
All ages 20,009 [17,713, 22,315] 31,478 [26,116, 35,283] 57.31 74 (65, 82] 86 [72, 97] 16.21
Age-standardized - - - 178 [161, 199] 130 [107, 146] -26.96
"Between 1990 and 2010; Ul = Uncertainty interval
| November 2015 | Journal of Research in Medical Sciences 1080
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Table 4: YLD rate and number of ischemic heart diseases in Iran by age and sex in 1990 and 2010

All cause and both

Number of YLDs (thousands) [95% Ul]

Rates of YLD (per 100,000) [95% UI]

gender
Ages 1990 2010 YA 1990 2010 %A
Both sexes
15-49 years 11,837 [7,086, 18,674] 23,962 [13,799, 37,794] 102.43 50 [30, 78] 52 [30, 83] 4.0
50-69 years 20,630 [12,713, 32,496] 32,018 18,635, 48,889] 55.20 412 [254, 649] 369 [215, 563] -10.43
70+ years 6,776 [4,176, 10,416] 19,164 [11,377, 28,9006] 182.82 719 [443, 1,106] 726 [431, 1,095] 0.97
All ages 39,399 [24,232, 61,844] 75,297 [44,020, 115,996] 91.11 72 [44, 113] 102 [60, 157] 41.66
Age-standardized - - - 140 [86, 219] 134 [78, 205] -4.28
Male
15-49 years 6,547 (3,724, 10,696] 13,907 [7,838, 22,510] 112.41 56 [32, 91] 60 [34, 97] 7.142
50-69 years 11,863 [6,828, 19,006] 18,131 [10,176, 28,386] 52.83 459 [264, 735] 419 [235, 655] -8.71
70+ years 3,837 [2,257, 6,132] 11,371 16,672, 17,597] 196.35 797 [469, 1,273] 814 [477, 1,259] 2.13
All ages 22,339 [13,166, 35,563] 43,503 [24,941, 68,414] 81 [48, 129] 116 [66, 182] 43.20
Age-standardized - - - 155 [92, 248] 152 [88, 237] -1.93
Female
15-49 years 5,289 [3,141, 8,446] 10,056 [5,720, 15,977] 44 (26, 70] 45 [25, 71] 2.27
50-69 years 8,767 [5,147, 13,734] 13,887 [8,048, 21,892] 362 [212, 567] 319 [185, 503] -11.87
70+ years 2,939 [1,740, 4,554] 7,793 [4,717, 11,983] 638 [378, 989] 627 [380, 965] -1.72
All ages 17,061 [10,186, 26,746] 31,794 (18,920, 49,377] 63 [38, 99] 87 [52, 136] 38.09
Age-standardized - - - 124 [74, 193] 115 [69, 178] -7.25
"Between 1990 and 2010; YLDs = Years lived with disability; Ul = Uncertainty interval
Table 5: Percentage of total DALYSs, deaths, YLLs, AUTHOR’S CONTRIBUTION

and YLDs attributed to ischemic heart diseases in Iran
in 1990 and 2010

All ages, all causes, 1990 2010
and both sexes
DALYs [95% Ul] 6.89 [5.98, 8.00] 9.09 [7.64, 10.34]

Deaths [95% Ul] 16.46 [14.50, 18.25] 25.43 [21.27, 28.31]
YLLs [95% Ul] 9.26 [7.89, 10.59] 16.03 [12.99, 18.16]
YLD [95% Ul] 0.68[0.43, 1.01] 0.85[0.52, 1.23]

DALYs = Disability-adjusted life years; YLLs = Years of life lost; YLDs = Years lived with

disability; Ul = Uncertainty interval

CONCLUSION

Despite decreasing age-standardized IHD of mortality,
YLL, YLD, and DALY rates from 1990 to 2010 in Iran, the
population growth and aging increased the global burden
of IHD. In Iran, YLL has decreased more than IHD deaths
and YLD since 1990 but IHD mortality remains the greatest
contributor to disease burden.

Acknowledgements

Permission for publishing these data was granted by Professor
Christopher J.L. Murray, the Director of the Institute for Health
Metrics and Evaluation (IHME) to the Non-Communicable Diseases
Research Center, Endocrinology and Metabolism Population
Sciences Institute of Tehran University of Medical Sciences.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

| November 2015 |

Journal of Research in Medical Sciences

MRM contributed in the conception of the work, revising the
draft, approval of the final version of the manuscript, and
agreed for all aspects of the work. MTI contributed in the
conception of the work, revising the draft, approval of the
final version of the manuscript, and agreed for all aspects
of the work. RK contributed in the conception and design
of the work, drafting and revising the draft, approval of the
final version of the manuscript, and agreed for all aspects of
the work. AG drafting and revising the draft, approval of the
final version of the manuscript, and agreed for all aspects
of the work. FS drafting and revising the draft, approval
of the final version of the manuscript, and agreed for all
aspects of the work. RS contributed in the conception and
design of the work, drafting and revising the draft, approval
of the final version of the manuscript, and agreed for
all aspects of the work. SD contributed in acquisition of
date, revising the draft, approving the final version of the
manuscript, and agreeing with all aspects of the work. SM
drafting and revising the draft, approval of the final version
of the manuscript, and agreed for all aspects of the work.
HA contributed in acquisition of date, revising the draft,
approving the final version of the manuscript, and agreeing
with all aspects of the work. HA drafting and revising the
draft, approval of the final version of the manuscript, and
agreed for all aspects of the work. MQ contributed in the
conception and design of the work, drafting and revising
the draft, approval of the final version of the manuscript,
and agreed for all aspects of the work.

1082



Maracy, et al.: Burden of ischemic heart diseases in Iran

REFERENCES

10.

11.

12.

1083

Rosamond W, Flegal K, Furie K, Go A, Greenlund K, Haase N,
et al.; American Heart Association Statistics Committee andStroke
Statistics Subcommittee. Heart disease and stroke statistics-2008
update: A report from the American Heart Association Statistics
Committee and Stroke Statistics Subcommittee. Circulation
2008;117:e25-146.

Murphy A, Mahal A, Richardson E, Moran AE. The economic
burden of chronic disease care faced by households in Ukraine:
A cross-sectional matching study of angina patients. Int ] Equity
Health 2013;12:38.

World Health Organization. Prevention and control of non-
communicable diseases: Implementation of the global strategy.
Report by the Secretariat. Geneva: WHO; 2007. Available from:
http://www.who.int/gb/ebwha/pdf_files/ EB120/ b120_22-en.pdf.
[Last accessed on 2015 Nov 30].

Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V,
et al. Global and regional mortality from 235 causes of death for
20 age groups in 1990 and 2010: A systematic analysis for the Global
Burden of Disease Study 2010. Lancet 2010;380:2095-128.

Cheng J, Zhao D, Zeng Z, Critchley JA, Liu J, Wang W, et al. The
impact of demographic and risk factor changes on coronary heart
disease deaths in Beijing, 1999-2010. BMC Public Health 2009;9:30.
ElbertY, Burkom HS. Development and evaluation of a data-adaptive
alerting algorithm for univariate temporalbiosurveillance data.
Stat Med 2009;28:3226-48.

Moran AE, Forouzanfar MH, Roth GA, Mensah GA, Ezzati M,
Flaxman A, et al. The global burden of ischemic heart disease in
1990 and 2010: The global burden of disease 2010 study. Circulation
2014;129:1493-501.

Naghavi M, Abolhassani F, Pourmalek F, Lakeh M, Jafari N,
Vaseghi S, et al. The burden of disease and injury in Iran 2003.
Popul Health Metr 2009;7:9.

Sadeghi M, Sadeghi M, Haghdost AA, Bahrampor A. Modeling the
effect of age and sex pyramid of the burden of cardiovascular disease
in the next two dacades. Danesh Va Tandorosti 2010;5: 66-75.
Rafati M, Ghotbi M, Ahmadnia H. The principles of prevention
and treatment of diseases. Noncommunicable disease surveillance
system. (Guidelines of national set). 1 ed. Tehran: Sepid Barge
Baghe Ketab; 2008. p. 103-11.

Karami M, Mobasheri M, Shadmani F. Impact Fraction of
modifying selected risk factors on burden of cardiovascular disease
in Iran: Comparative risk assessment. Razi ] Med Sci 2013;20:62-71.
Talebizadeh N, Haghdoost A, Mirzazadeh A. An epidemiological
model (Markov Chain) of cardiovascular disease in Iran. Payesh,
J Iran Inst Health Sci Res 2009;2:163-70.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Journal of Research in Medical Sciences

Murray CJ, Ezzati M, Flaxman AD, Lim S, Lozano R, MichaudC,
et al. GBD 2010: Design, definitions, and metrics. Lancet
2012;380:2063-6.

Wang H, Dwyer-Lindgren L, Lofgren KT, Rajaratnam JK,
Marcus JR, Levin-Rector A, et al. Age-specific and sex-specific
mortality in 187 countries, 1970-2010: A systematic analysis for the
Global Burden of Disease Study 2010. Lancet 2012;380:2071-94.
Salomon JA, Vos T, Hogan DR, Gagnon M, Naghavi M, Mokdad A,
et al. Common values in assessing health outcomes from disease
and injury: Disability weights measurement study for the Global
Burden of Disease Study 2010. Lancet 2012;380:2129-43.

Salomon JA, Wang H, Freeman MK, Vos T, Flaxman AD, Lopez AD,
et al. Healthy life expectancy for 187 countries, 1990-2010: A
systematic analysis for the Global Burden Disease Study 2010.
Lancet 2012;380:2144-62.

Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati M,
et al. Years lived with disability (YLDs) for 1160 sequelae of 289
diseases and injuries 1990-2010: A systematic analysis for the
Global Burden of Disease Study 2010. Lancet 2012;380:2163-96.
Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C,
et al. Disability-adjusted life years (DALYs) for 291 diseases and
injuries in 21 regions, 1990-2010: A systematic analysis for the
Global Burden of Disease Study 2010. Lancet 2012;380:2197-223.
King G, Tomz M, Wittenberg J. Making the most of statistical
analyses: Improving interpretation and presentation. Am J Pol
Sci 2000;44:347-61.

Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C,
et al. Disability-adjusted life years (DALYs) for 291diseases and
injuries in 21 regions, 1990-2010: A systematic analysis for the
Global Burden of Disease study 2010. Lancet 2012;380:2197-223.
Yusuf S, Islam S, Chow CK, Rangarajan S, Dagenais G,
Diaz R, et al.; Prospective Urban Rural Epidemiology (PURE)
Study Investigators. Use of secondary prevention drugs for
cardiovascular disease in the community in high-income,
middle-income, and low-income countries (the PURE Study): A
prospective epidemiological survey. Lancet 2011;378:1231-43.
Kim AS, Johnston SC. Global variation in the relative burden of
stroke and ischemic heart disease. Circulation 2011;124:314-23.
Ueshima H, Sekikawa A, Miura K, Turin TC, Takashima N, Kita Y,
et al. Cardiovascular disease and risk factors in asia: A selected
review. Circulation 2008;118:2702-9.

Ueshima H. Explanation for the Japanese paradox: Prevention
of increase in coronary heart disease and reduction in stroke.
J Atheroscler Thromb 2007;14:278-86.

Farzadfar F, Delavari A, Malekzadeh R, Mesdaghinia A,
Jamshidi HR, Sayyari A, et al. NASBOD 2013: Design, definitions,
and metrics. Arch Iran Med 2014;17:7-15.

| November 2015 |



