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Background: Dietary risk factors constitute some of the leading risk factors for cardiovascular disease in Iran. The current
study reports the burden of ischemic heart disease (IHD) attributable to a low omega-3 fatty acids intake in Iran using the
data of the Global Burden of Disease (GBD) Study 2010.

Methods: We used data on Iran for the years 1990, 2005, and 2010 derived from the GBD Study conducted by the Institute
for Health Metrics and Evaluation (IHME) in 2010. Using the comparative risk assessment, we calculated the proportion of
death, years of life lost, years lived with disability, and disability-adjusted life years (DALYs) caused by IHD attributable to
a low omega-3 fatty acids intake in the GBD studies from 1990 to 2010.

Results: In 1990, a dietary pattern low in seafood omega-3 fatty acids intake was responsible for 423 (95% uncertainty
interval [UI], 300 to 559), 3000 (95% UI, 2182 to 3840), and 4743 (95% UI, 3280 to 6047) DALYs per 100000 persons in
the age groups of 15 to 49 years, 50 to 69 years, and 70+ years - respectively - in both sexes. The DALY rates decreased
to 250 (95% UL, 172 to 331), 2078 (95% Ul, 1446 to 2729), and 3911 (95% UL, 2736 to 5142) in 2010. The death rates per
100000 persons in the mentioned age groups were 9 (95% UL, 6 to 12), 113 (95% Ul 82 to 144), and 366 (95% UI, 255 to
469) in 1990 versus 6 (95% UL 4 to 7), 76 (95% Ul 53 to 99), and 344 (95% UI, 241 to 453) in 2010. The burden of IHD
attributable to diet low in seafood omega-3 was 1.3% (95% UI, 0.97 to 1.7) of the total DALYs in 1990 and 2.0% (95% UI,
1.45t0 2.63) in 2010 for Iran.

Conclusion: The findings of the GBD Study 2010 showed a declining trend in the burden of IHD attributable to a low
omega-3 fatty acids intake in a period of 20 years. Additional disease burden studies at national and sub-national levels in Iran
using more data sources are suggested for public health priorities and planning public health strategies.
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Introduction

Noncommunicable diseases (NCDs) are the leading
cause of global mortality accounting for 65.46% of deaths
worldwide. Among them, ischemic heart disease (IHD) is
the most common cause of death in the world. Globally and
Iran, IHD accounts for 13.32% and 25.43% of all deaths
respectively.' Looking beyond mortality, the burden of disease
attributed to cardiovascular disease is also considerably high.
IHD also results in substantial long-term morbidity and is
the leading cause of the overall disease burden, as measured
in disability-adjusted life years (DALY's) lost.” Iran possibly
has a higher burden than do other countries in the Eastern
Mediterranean region.> Thus, there is a special and urgent
need for data and treatment strategies apropos IHD in Iran.

Addressing risk factors such as tobacco use, unhealthy
diet, obesity, physical inactivity, high blood pressure,
diabetes, and raised lipids can prevent most cardiovascular
diseases. Overall, the leading risk factor accounting for
the most disease burden as well as IHD in Iran is dietary
risk.! Several dietary factors affect IHD. One of the most
important ones is the consumption of fruits, vegetables, nuts
and seeds, whole grains, processed meat, polyunsaturated
fats, and seafood omega-3 fatty acids.*'? Seafood omega-3
fatty acids consumption is related to IHD risk reduction
in both observational and clinical intervention trials and
the 2010 Dietary Guideline for Americans recommends
the consumption of 8 ounces or more of seafood weekly
to provide an average consumption of 1,750 mg/wk
(250 mg/d) of eicosapentaenoic acid (EPA; 20:5n-3) and
docosahexaenoic acid (DHA; 22:6n-3) (United States
Department of Agriculture; Department of Health and
Human Services. Dietary Guidelines for Americans, 2010;
US Government Printing Office: Washington, DC, U.S.A.,
2010).

Burden of disease analysis provides a unique perspective
on health. A comparative assessment of the contribution of
risk factors to disease burden and mortality is useful for health
policy with the aim of reducing disease burden, promoting
health, and determining priority actions and interventions in
response to this crisis. The current study, therefore, aims to
report the burden of IHD attributable to a low omega-3 fatty
acids intake in Iran using the data provided by the Global
Burden of Disease (GBD) Study 2010, which was conducted
by the Institute for Health Metrics and Evaluation (IHME).
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Methods

The GBD Study 2010 calculated the proportion of death
and DALY attributable to a low omega-3 fatty acids intake
between 1990 and 2010. The details of data, data quality,
and statistical models for the GBD Study 2010 estimation
have been described previously.'*? In brief, using the
comparative risk assessment approach and keeping other
independent factors, the proportion of IHD burden or deaths
caused by a low intake of omega-3 fatty acids was estimated.
A low intake of seafood omega-3 fatty acids was defined as a
dietary intake of EPA and DHA <250 mg/d.? In the first stage,
risk-outcome pairs were defined according to the criteria
for causal associations.?’ Next, the distribution of exposure
to each risk factor was determined. The main data sources
for this estimation were published data and unpublished
data extracted from a systematic search. Statistical models
such as space-time/Gaussian process regression model or
meta-regression were also designed to produce a complete
dataset of exposure distribution. Then, etiological effect
size, often relative risk per unit of exposure for each risk-
outcome pair, was calculated and theoretical minimum risk
exposure distribution was included. In the final stage, death
and disease burden attributable to risk factors were estimated
by comparing the current exposure distribution to the
theoretical minimum risk exposure distribution. Uncertainty
in the estimates was also calculated. Eventually, the exposure
estimate, relative risk, theoretical minimum risk distribution,
and uncertainty in the first outcome rates were propagated
into the last estimate.

In the present study, for the first time in Iran, we provide a
summary of the burden of IHD attributable to a low omega-3
fatty acids intake. To that end, we extracted the required data
in terms of sex and age groups from the website of the IHME.
We analyzed and reformulated the data, drew new graphs,
and critiqued the results. These data were DALY and death
rates per 100 000 persons (95% uncertainty interval [UI])
caused by IHD attributable to a low omega-3 fatty acids
intake in Iran in the years 1990, 1995, 2000, 2005, and 2010.
In addition, we extracted data on age-standardized rates and
data on all ages and calculated the percentages of change in
deaths and DALY between 1990 and 2010. We depicted the
time trends of the DALY and death rates of IHD attributable
to a low omega-3 fatty acids intake by age groups and by sex
from 1990 to 2010 in graphs and prepared the figures using
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R software for Windows. The entire measures are reported
with a 95% UL

Results

The DALY and death rates per 100 000 persons caused
by IHD attributable to a low omega-3 fatty acids intake
from 1990 to 2010 are presented in Table 1 and Table 2. In

1990, a dietary pattern low in seafood omega-3 fatty acids
intake was responsible for 423 (95% UI, 300 to 559), 3000
(95% UL, 2 182 to 3840), and 4743 (95% UI, 3280 to 6047)
DALY per 100000 persons in the age group of 15 to 49
years, 50 to 69 years, and 70+ years - respectively - in both
sexes. The DALY rates decreased to 250 (95% UL, 172 to
331), 2078 (95% UI, 1 446 to 2729), and 3 911 (95% UI,
2736 to 5142) in 2010. The death rates per 100 000 persons
in the mentioned age groups were 9 (95% UI, 6 to 12), 113

Table 1. Disability-adjusted life year (DALY) rates per 100 000 persons (95% uncertainty interval) of ischemic heart disease attributable to low omega-3

fatty acids intake from 1990 to 2010 in Iran

DALY rates per 100 000 persons (95% uncertainty interval) %A (1990-
1990 1995 2000 2005 2010 2010
Both Sexes
15-49y 423 (300-559) 430 (313-550) 365 (266-458) 252 (185-320) 250 (172-331) -40.8
50-69 y 3000 (2182-3840) 3124 (2247-3961) 2997 (2175-3804) 2358 (1716-3008) 2078 (1446-2729) -30.7
70+y 4743 (3280-6047) 4908 (3494-6322) 4956 (3596-6320) 4265 (3059-5503) 3911 (2736-5142) -17.5
Age-standardized 1033 (740-1320) 1059 (767-1347) 1007 (733-1270) 795 (580-1007) 719 (512-924) -30.3
All ages 540 (388-693) 579 (420-737) 594 (432-749) 528 (386-668) 538 (385-695) -0.37
Male
15-49y 552 (387-743) 584 (407-748) 495 (348-624) 346 (246-441) 356 (233-481) -35.5
50-69 y 3894 (2809-5074) 4165 (2998-5306) 4034 (2871-5139) 3223 (2294-4111) 2909 (1915-3913) -25.2
70+y 5507 (3867-7281) 5728 (4047-7434) 5798 (4193-7466) 5024 (3538-6499) 4690 (3201-6188) -14.8
Age-standardized 1306 (939-1688) 1379 (987-1755) 1320 (945-1668) 1043 (752-1324) 970 (671-1263) -25.7
All ages 694 (498-899) 762 (545-968) 778 (557-981) 699 (505-886) 730 (504-947) 5.1
Female
15-49y 298 (196-411) 279 (189-374) 236 (167-305) 156 (110-212) 142 (92-202) -52.3
50-69 y 2047 (1457-2751) 2050 (1460-2686) 1966 (1376-2521) 1490 (1049-1902) 1250 (844-1690) -38.9
70+y 3944 (2712-5322) 4003 (2805-5204) 4030 (2845-5207) 3383 (2420-4373) 3036 (2096-4041) -23.0
Age-standardized 750 (545-980) 734 (523-949) 696 (498-888) 538 (391-683) 464 (331-613) -38.1
All ages 382 (278-501) 393 (280-509) 407 (293-519) 351 (446-256) 341 (242-447) -10.7

%A, Percent changes between 1990 and 2010

Table 2. Death rates per 100 000 persons (95% uncertainty interval) of ischemic heart disease attributable to low omega-3 fatty acids intake from 1990 to

2010 in Iran

Death rates per 100 000 persons (95% uncertainty interval) %A (1990-
1990 1995 2000 2005 2010 2010)
Both Sexes
15-49y 9 (6-12) 9(7-12) 8 (6-10) 6 (4-7) 6 (4-7) -333
50-69 y 113 (82-144) 119 (86-150) 114 (83-145) 88 (64-112) 76 (53-99) -32.7
70+y 366 (255-469) 374 (267-481) 390 (283-498) 351 (252-452) 344 (241-453) -6.0
Age-standardized 46 (33-58) 47 (34-61) 46 (34-59) 38 (28-48) 35 (25-46) -23.9
All ages 21 (15-26) 23 (17-29) 25 (18-32) 24 (17-30) 25(18-32) 19.0
Male
15-49y 12 (8-16) 13 (9-16) 11 (8-14) 8 (6-10) 8 (5-11) -333
50-69 y 146 (105-189) 157 (113-201) 152 (109-194) 120 (86-152) 106 (70-141) =273
70+y 414 (290-540) 426 (303-551) 448 (324-575) 404 (287-522) 404 (278-530) 2.4
Age-standardized 56 (40-72) 59 (42-75) 58 (41-74) 48 (34-61) 45 (31-59) -19.6
All ages 26 (19-33) 29 (21-37) 32 (23-40) 31(2239) 32 (22-42) 23.0
Female
15-49y 6 (4-9) 6 (4-8) 5(4-9) 3(2-5) 3(2-4) -50
50-69 y 77 (55-104) 78 (56-103) 75 (52-96) 56 (40-72) 47 (31-63) -38.9
70+y 316 (220-416) 316 (224-410) 327 (232-423) 289 (207-375) 276 (188-366) -20.2
Age-standardized 35 (26-46) 36 (26-46) 35(25-44) 28 (20-36) 25(17-33) -28.5
All ages 15 (11-20) 16 (12-21) 18 (13-23) 17 (12-22) 17 (12-22) 13.3

%A, Percent changes between 1990 and 2010
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Figure 1. Time trends of disability-adjusted life year (DALY and deaths rates of ischemic heart disease attributable to low omega-3 fatty acids intake by

age groups for men, women, and both sexes from 1990 to 2010 in Iran

Table 3. Total disability-adjusted life year (DALY) rates per 100 000 persons attributable to diet low in seafood omega-3 fatty acids by sex, for all ages, in
the world, Eastern Mediterranean region (Turkey and Egypt), and Iran in 1990 and 2010

Men Women Both Sexes
1990 2010 2010 1990 2010
World 698 (507-889) 583 (423-740) 366 (266-468) 283 (207-360) 527 (384-668) 430 (314-548)
Turkey 1560 (1141-1975) 968 (695-1233) 732 (536-934) 439 (320-567) 1137 (835-1436) 694 (503-882)
Egypt 982 (691-1334) 1125 (801-1409) 596 (427-858) 624 (450-797) 782 (559-1038) 867 (627-1091)
Iran 1306 (939-1688) 970 (671-1263) 750 (545-980) 464 (331-613) 1033 (740-1320) 719 (512-924)
24
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Figure 2. Trends of disability-adjusted life year (DALY) and death rates of ischemic heart disease attributable to low omega-3 fatty acids intake by age

groups in1990 and 2010 in Iran

(95% UL, 82 to 144), and 366 (95% UI, 255 to 469) in 1990
versus 6 (95% Ul 4 to 7), 76 (95% UI, 53 to 99), and 344
(95% UI, 241 to 453) in 2010.

Figure 1 illustrates the time trends of the DALY and death
rates caused by IHD attributable to a low omega-3 fatty
acids intake by age groups for men, women, and both sexes
from 1990 to 2010 in Iran. Over this period, a low intake of
omega-3 fatty acids caused the most burden and deaths in
the age group of 70+ years compared to the other age groups
in men, women, and both sexes. The DALY and death rates
caused by IHD attributable to a low omega-3 fatty acids
intake by age groups in 1990 and 2010 in Iran are depicted
in Figure 2. It demonstrates that the attributed DALY's and
deaths increased with age and reached the highest level in
the oldest age group.

In women, the age-standardized DALY rates declined by
38.1% between 1990 and 2010, but the decrease was lower
(25.7%) for men. The female and male age-standardized

mortality rates also decreased by 28.5% and 19.6%,
respectively.

The burden of IHD attributable to diet low in seafood
omega-3 was 1.3% (95% UI, 0.97 to 1.7) of the total DALY's
in 1990 and 2.0% (95% UL, 1.45 to 2.63) in 2010 for Iran;
thus, its share of disease burden demonstrated a rise. Table
3 compares the total DALY rates per 100 000 persons
attributable to diet low in seafood omega-3 fatty acids
by sex, for all ages, in the world, Eastern Mediterranean
region (Egypt and Turkey), and Iran in 1990 and 2010. In
these three countries, Iran and Turkey had the same trend
of total DALY rates per 100 000 persons during this period,
which was also similar to the worldwide trend. However,
Egypt by comparison with the other two countries showed
an increasing pattern in the total DALY rates per 100 000
persons attributable to diet low in seafood omega-3 fatty
acids from 1990 to 2010.

J Teh Univ Heart Ctr 11 (4)

January 13, 2016

TheJournalofTehranUniversityHeartCenter25

http://jthc.tums.ac.ir



TheJournalofTehranUniversityHeartCenter

Sara Nejatinamini et al.

Discussion

The current study presents the burden of IHD attributable
to diet low in seafood omega-3 fatty acids in Iran from the
results of the GBD Study 2010. The mortality and disability
caused by IHD attributable to a low omega-3 fatty acids
intake in almost each age group in Iran has exhibited a drop
in the past two decades.

Fish is the major food source of long-chain n-3
polyunsaturated fatty acid (LCn-3 PUFA), including EPA
(20:5n-3) and DHA (22:6n-3). Its per capita consumption
was | kg/y in 1980 and reached 7.6 kg in 2009 (FAO
publications related to aquaculture for Iran. Data sources
from: Planning and budget directorate of Iranian Fisheries
Org 2011). The expansion of aquaculture throughout the
country, together with an increase in people’s knowledge
about fish as a healthy food, has helped change the general
population’s attitude toward fish and marketing campaigns
by Iranian fisheries. Moreover, the Iranian Ministry of
Health and Medical Education has also sought to encourage
fish consumption in Iran. Per capita seafood consumption
varies widely by region and country: The global average is
about 18.8 kg live-weight equivalent, with Japan having the
highest rank reaching over 58 kg (Fisheries and Aquaculture
Department (FAO) The State of the World Fisheries and
Aquaculture 2012. FAO; Rome, Italy: 2012. p. 209).

Several prospective epidemiological studies have reported
thatmen consuming atleastsome fish weekly havealowerIHD
mortality rate than do men eating none.** Cardiovascular
disease is a severe burden on the health care system in Iran
(Ahmadvand AR, Ahmadi A, Ardalan A, Eskandarizade
A, Esmaelnasab N, Osoli M. Epidemiology textbook of
prevalence disease in Iran. Ischemic Heart Diseases. Vol
(1). Tehran: 2014;3:55-60). The prevention of such diseases
is a public health goal and comprises several strategies, of
which one of the most effective may be the inclusion of fish
in the diet.>® There are some critical concerns regarding fish
consumption in Iran - including the concentration of n-3
fatty acids in local fish species, residues of some unwanted
chemicals (e.g., methylmercury, pesticides, and fertilizers),
improper methods of fish storage, lack of habitual fish
consumption in some parts of the country especially among
children (issues of culture and palatability), and improper fish
preparation and cooking at household level (dominated by
the prolonged frying method). However, the factors that can
act as key determinants of fish consumption in the general
population include fish supply (physical access) in terms of
production, importation, and processing capacities together
with the eventual impact on the prices (economic access).

The global rate of DALY's per 100 000 persons attributable
to a low omega-3 fatty acids intake has decreased from 527
(95% UL, 668 to 384) to 430 (95% UI, 548 to 314) over the
past 2 decades. The world consumption of fish has risen
during the recent years, increasing not only the rates of

26

proteins and calories (11% to 24%), with 96% of easiness in
digestion, but also the rates of unsaturated fatty acids such
as omega-3. Moreover, despite the increase in the world’s
population, living standards have improved.?

To bring people closer to meeting the goal of consuming
fatty fish, intensive intervention is needed at three steps:
first, to shift the non-fish eaters to the adoption of regular
fish consumption; second, to more than double the amount of
fish consumed; and third, to move consumers to dramatically
increase the amount of fatty fish consumed.

For the time being, there is a consumption rate of 7.35
kg fish per capita in Iran (FAO publications related to
aquaculture for Iran. Data sources from: Planning and budget
directorate of Iranian Fisheries Org 2011). Considering
the figure of 16.5 kg fish per capita in the world, a big
difference exists between Iran and other countries. Fish is
not a popular part of the Iranian diet, especially in its central
cities which constitute the main proportion of the entire
population. In other words, despite huge achievements in
the fisheries sector, there is still a long way to go before the
nutrition policy goal is achieved. Modulation of the national
habitual consumption of fish will need careful examination
of evidence for the effectiveness of various policy options
such as voluntary agreements, subsidies, taxes, marketing,
and information campaigns.

In Iran, the age-standardized rates for IHD decreased
between 1990 and 2010, although stroke rates were relatively
constant. Rapid reductions in fertility and age-specific
mortality rates have led to many more Iranian individuals
living to an old age, when rates of chronic disability are high.
The massive declines in the rates of death from IHD in many
high-income countries have also been attributed to improved
management of acute cardiac events and post-event care.

The burden of IHD attributable to a low intake of omega-3
was slightly higher in men than in women: approximately
2.5% of total DALYSs versus 1.5%. The existence of gender
differences in cardiovascular disease following LCn-3
PUFA consumption suggests that sex hormones play a role
in cardio-protection. It is well established that hormone-
dependent gender differences exist in vascular function.
Estrogen causes vasodilatation, affects blood pressure,
inhibits the response of blood vessels to injury, and retards
the development of atherosclerosis.”’ In addition, lipid
abnormalities contribute substantially to atherosclerosis and
are also regulated by sex steroid hormones, principally by
way of hepatic lipoprotein metabolism.?® Gender differences
in LCn-3 PUFA metabolism have also recently been reported.
In a large population study, women had lower proportions of
EPA and DPA in phospholipids and a higher proportion of
DHA, though the intake of fish fat did not differ in terms of
gender.”

The present study has important limitations similar to
those in the GBD Study, which are explained elsewhere.'**°
One of the main restrictions concerns the data sources,
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which affected the exposure estimations for risk factors
such as low omega-3 fatty acids in Iran. Population-based
epidemiological studies and national and sub-national health
surveys were the sources of data, which were ignored for the
estimations in Iran. Due to the lack of accessibility to data
sources, there was a limitation for the accurate estimates,
reported by uncertainties. Because of the incompleteness
of data, statistical models were used to provide a complete
dataset of exposure distribution. The GBD estimation is
robust at global and conservatively at national level. What
is more, the consumption of see foods as the main source
of the intake of omega-3 is very different in the provinces
of Iran and its diversity depends on socioeconomic status,
urbanization rate, and cultural and geographical issues of
the provinces. Therefore, national estimation of exposure in
the GBD Study precluded the authors from considering the
distribution of exposure at provincial or regional level.

Currently, a national systematic study, entitled “The
National and Sub-national Burden of Disease (NASBOD)
Study” is underway in Iran to estimate the burden of diseases,
injuries, and risk factors at national and sub-national levels
from 1990 to 2013.3° The NASBOD Study would provide
comprehensive information to estimate the health status at
provincial level for a long period of time. The sub-national
analysis would be the major source for public health
priorities and interventions as well as for planning public
health strategies.

Conclusion

Although a declining trend in the burden of THD attributable
to a low omega-3 fatty acids intake in a period of 20 years
was found according to the results of the GBD Study 2010,
the attributable burden of total DALY increased in 2010
compared to 1990 in Iran. Further disease burden studies at
national and sub-national level in Iran drawing upon more
data sources are suggested for public health priorities and
interventions as well as for planning public health strategies.

Acknowledgments

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
Noncommunicable Diseases Research Center, Endocrinology
and Metabolism Population Sciences Institute of Tehran
University of Medical Sciences.

References

1.  IHME. The Global Burden of Diseases, Injuries, and Risk

Factors Study. Seattle, WA, USA: Institute for Health Metrics and
Evaluation. http://www.healthdata.org/gbd (20 May 2014).
Mathers CD, Loncar D. Projections of global mortality and burden
of disease from 2002 to 2030. PLoS Med 2006;3:¢442.

Gaziano TA, Bitton A, Anand S, Abrahams-Gessel S, Murphy A.
Growing epidemic of coronary heart disease in low- and middle-
income countries. Curr Probl Cardiol 2010;35:72-115.

He FJ, Nowson CA, Lucas M, MacGregor GA. Increased
consumption of fruit and vegetables is related to a reduced risk
of coronary heart disease: meta-analysis of cohort studies. ] Hum
Hypertens 2007;21:717-728.

Mellen PB, Walsh TF, Herrington DM. Whole grain intake and
cardiovascular disease: a meta-analysis. Nutr Metab Cardiovasc
Dis 2008;18:283-290.

Kelly JH Jr, Sabaté J. Nuts and coronary heart disease: an
epidemiological perspective. Br J Nutr 2006;96 Suppl 2:S61-67.
Micha R, Wallace SK, Mozaffarian D. Red and processed meat
consumption and risk of incident coronary heart disease, stroke,
and diabetes mellitus: a systematic review and meta-analysis.
Circulation 2010;121:2271-2283.

Mozaffarian D, Rimm EB. Fish intake, contaminants, and human
health: evaluating the risks and the benefits. JAMA 2006;296:1885-
1899.

Jakobsen MU, O’Reilly EJ, Heitmann BL, Pereira MA, Bilter K,
Fraser GE, Goldbourt U, Hallmans G, Knekt P, Liu S, Pietinen P,
Spiegelman D, Stevens J, Virtamo J, Willett WC, Ascherio A. Major
types of dietary fat and risk of coronary heart disease: a pooled
analysis of 11 cohort studies. Am J Clin Nutr 2009;89:1425-1432.
Mozaffarian D, Micha R, Wallace S. Effects on coronary heart
disease of increasing polyunsaturated fat in place of saturated fat:
a systematic review and meta-analysis of randomized controlled
trials. PLoS Med 2010;7:¢1000252.

He K, Song Y, Daviglus ML, Liu K, Van Horn L, Dyer AR,
Goldbourt U, Greenland P. Fish consumption and incidence of
stroke: a meta-analysis of cohort studies. Stroke 2004;35:1538-
1542.

He K, Song Y, Daviglus ML, Liu K, Van Horn L, Dyer AR,
Greenland P. Accumulated evidence on fish consumption and
coronary heart disease mortality: a meta-analysis of cohort studies.
Circulation 2004;109:2705-2711.

Murray CJ, Ezzati M, Flaxman AD, Lim S, Lozano R, Michaud
C, Naghavi M, Salomon JA, Shibuya K, Vos T, Wikler D,
Lopez AD. GBD 2010: design, definitions, and metrics. Lancet
2012;380:2063-2066.

Wang H, Dwyer-Lindgren L, Lofgren KT, Rajaratnam JK, Marcus
JR, Levin-Rector A, Levitz CE, Lopez AD, Murray CJ. Age-
specific and sex-specific mortality in 187 countries, 1970-2010: a
systematic analysis for the Global Burden of Disease Study 2010.
Lancet 2012;380:2071-2094.

Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V,
Abraham J, Adair T, Aggarwal R, Ahn SY, Alvarado M, Anderson
HR, Anderson LM, Andrews KG, Atkinson C, Baddour LM,
Barker-Collo S, Bartels DH, Bell ML, Benjamin EJ, Bennett
D, Bhalla K, Bikbov B, Bin Abdulhak A, Birbeck G, Blyth F,
Bolliger I, Boufous S, Bucello C, Burch M, Burney P, Carapetis J,
Chen H, Chou D, Chugh SS, Coffeng LE, Colan SD, Colquhoun
S, Colson KE, Condon J, Connor MD, Cooper LT, Corriere M,
Cortinovis M, de Vaccaro KC, Couser W, Cowie BC, Criqui MH,
Cross M, Dabhadkar KC, Dahodwala N, De Leo D, Degenhardt
L, Delossantos A, Denenberg J, Des Jarlais DC, Dharmaratne SD,
Dorsey ER, Driscoll T, Duber H, Ebel B, Erwin PJ, Espindola P,
Ezzati M, Feigin V, Flaxman AD, Forouzanfar MH, Fowkes FG,
Franklin R, Fransen M, Freeman MK, Gabriel SE, Gakidou E,
Gaspari F, Gillum RF, Gonzalez-Medina D, Halasa YA, Haring
D, Harrison JE, Havmoeller R, Hay RJ, Hoen B, Hotez PJ, Hoy
D, Jacobsen KH, James SL, Jasrasaria R, Jayaraman S, Johns
N, Karthikeyan G, Kassebaum N, Keren A, Khoo JP, Knowlton
LM, Kobusingye O, Koranteng A, Krishnamurthi R, Lipnick M,
Lipshultz SE, Ohno SL, Mabweijano J, MacIntyre MF, Mallinger

TheJournalofTehranUniversityHeartCenter27

J Teh Univ Heart Ctr 11 (4)

January 13, 2016

http://jthc.tums.ac.ir



TheJournalofTehranUniversityHeartCenter

Sara Nejatinamini et al.

28

L, March L, Marks GB, Marks R, Matsumori A, Matzopoulos R,
Mayosi BM, McAnulty JH, McDermott MM, McGrath J, Mensah
GA, Merriman TR, Michaud C, Miller M, Miller TR, Mock C,
Mocumbi AO, Mokdad AA, Moran A, Mulholland K, Nair MN,
Naldi L, Narayan KM, Nasseri K, Norman P, O’Donnell M, Omer
SB, Ortblad K, Osborne R, Ozgediz D, Pahari B, Pandian JD,
Rivero AP, Padilla RP, Perez-Ruiz F, Perico N, Phillips D, Pierce
K, Pope CA 3rd, Porrini E, Pourmalek F, Raju M, Ranganathan
D, Rehm JT, Rein DB, Remuzzi G, Rivara FP, Roberts T, De
Ledon FR, Rosenfeld LC, Rushton L, Sacco RL, Salomon JA,
Sampson U, Sanman E, Schwebel DC, Segui-Gomez M, Shepard
DS, Singh D, Singleton J, Sliwa K, Smith E, Steer A, Taylor JA,
Thomas B, Tleyjeh IM, Towbin JA, Truelsen T, Undurraga EA,
Venketasubramanian N, Vijayakumar L, Vos T, Wagner GR, Wang
M, Wang W, Watt K, Weinstock MA, Weintraub R, Wilkinson JD,
Woolf AD, Wulf' S, Yeh PH, Yip P, Zabetian A, Zheng ZJ, Lopez
AD, Murray CJ, AlMazroa MA, Memish ZA. 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 2012;380(9859):2095-2128.

Salomon JA, Vos T, Hogan DR, Gagnon M, Naghavi M, Mokdad
A, Begum N, Shah R, Karyana M, Kosen S, Farje MR, Moncada
G, Dutta A, Sazawal S, Dyer A, Seiler J, Aboyans V, Baker
L, Baxter A, Benjamin EJ, Bhalla K, Bin Abdulhak A, Blyth F,
Bourne R, Braithwaite T, Brooks P, Brugha TS, Bryan-Hancock C,
Buchbinder R, Burney P, Calabria B, Chen H, Chugh SS, Cooley
R, Criqui MH, Cross M, Dabhadkar KC, Dahodwala N, Davis
A, Degenhardt L, Diaz-Torné C, Dorsey ER, Driscoll T, Edmond
K, Elbaz A, Ezzati M, Feigin V, Ferri CP, Flaxman AD, Flood L,
Fransen M, Fuse K, Gabbe BJ, Gillum RF, Haagsma J, Harrison
JE, Havmoeller R, Hay RJ, Hel-Baqui A, Hoek HW, Hoffman
H, Hogeland E, Hoy D, Jarvis D, Karthikeyan G, Knowlton LM,
Lathlean T, Leasher JL, Lim SS, Lipshultz SE, Lopez AD, Lozano
R, Lyons R, Malekzadeh R, Marcenes W, March L, Margolis
DJ, McGill N, McGrath J, Mensah GA, Meyer AC, Michaud C,
Moran A, Mori R, Murdoch ME, Naldi L, Newton CR, Norman R,
Omer SB, Osborne R, Pearce N, Perez-Ruiz F, Perico N, Pesudovs
K, Phillips D, Pourmalek F, Prince M, Rehm JT, Remuzzi G,
Richardson K, Room R, Saha S, Sampson U, Sanchez-Riera L,
Segui-Gomez M, Shahraz S, Shibuya K, Singh D, Sliwa K, Smith
E, Soerjomataram I, Steiner T, Stolk WA, Stovner LJ, Sudfeld C,
Taylor HR, Tleyjeh IM, van der Werf MJ, Watson WL, Weatherall
DJ, Weintraub R, Weisskopf MG, Whiteford H, Wilkinson JD,
Woolf AD, Zheng ZJ, Murray CJ, Jonas JB. Common values in
assessing health outcomes from disease and injury: disability
weights measurement study for the Global Burden of Disease
Study 2010. Lancet 2012;380:2129-2143.

Salomon JA, Wang H, Freeman MK, Vos T, Flaxman AD, Lopez
AD, Murray CJ. Healthy life expectancy for 187 countries, 1990-
2010: a systematic analysis for the Global Burden Disease Study
2010. Lancet 2012;380:2144-2162.

Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati
M, Shibuya K, Salomon JA, Abdalla S, Aboyans V, Abraham J,
Ackerman I, Aggarwal R, Ahn SY, Ali MK, Alvarado M, Anderson
HR, Anderson LM, Andrews KG, Atkinson C, Baddour LM,
Bahalim AN, Barker-Collo S, Barrero LH, Bartels DH, Basafez
MG, Baxter A, Bell ML, Benjamin EJ, Bennett D, Bernabé E,
Bhalla K, Bhandari B, Bikbov B, Bin Abdulhak A, Birbeck G,
Black JA, Blencowe H, Blore JD, Blyth F, Bolliger I, Bonaventure
A, Boufous S, Bourne R, Boussinesq M, Braithwaite T, Brayne C,
Bridgett L, Brooker S, Brooks P, Brugha TS, Bryan-Hancock C,
Bucello C, Buchbinder R, Buckle G, Budke CM, Burch M, Burney
P, Burstein R, Calabria B, Campbell B, Canter CE, Carabin H,
Carapetis J, Carmona L, Cella C, Charlson F, Chen H, Cheng AT,
Chou D, Chugh SS, Coffeng LE, Colan SD, Colquhoun S, Colson
KE, Condon J, Connor MD, Cooper LT, Corriere M, Cortinovis
M, de Vaccaro KC, Couser W, Cowie BC, Criqui MH, Cross M,
Dabhadkar KC, Dahiya M, Dahodwala N, Damsere-Derry J, Danaei
G, Davis A, De Leo D, Degenhardt L, Dellavalle R, Delossantos A,

19.

Denenberg J, Derrett S, Des Jarlais DC, Dharmaratne SD, Dherani
M, Diaz-Torne C, Dolk H, Dorsey ER, Driscoll T, Duber H, Ebel
B, Edmond K, Elbaz A, Ali SE, Erskine H, Erwin PJ, Espindola
P, Ewoigbokhan SE, Farzadfar F, Feigin V, Felson DT, Ferrari A,
Ferri CP, Févre EM, Finucane MM, Flaxman S, Flood L, Foreman
K, Forouzanfar MH, Fowkes FG, Franklin R, Fransen M, Freeman
MK, Gabbe BJ, Gabriel SE, Gakidou E, Ganatra HA, Garcia B,
Gaspari F, Gillum RF, Gmel G, Gosselin R, Grainger R, Groeger J,
Guillemin F, Gunnell D, Gupta R, Haagsma J, Hagan H, Halasa YA,
Hall W, Haring D, Haro JM, Harrison JE, Havmoeller R, Hay RJ,
Higashi H, Hill C, Hoen B, Hoffman H, Hotez PJ, Hoy D, Huang
JJ, Ibeanusi SE, Jacobsen KH, James SL, Jarvis D, Jasrasaria R,
Jayaraman S, Johns N, Jonas JB, Karthikeyan G, Kassebaum
N, Kawakami N, Keren A, Khoo JP, King CH, Knowlton LM,
Kobusingye O, Koranteng A, Krishnamurthi R, Lalloo R, Laslett
LL, Lathlean T, Leasher JL, Lee YY, Leigh J, Lim SS, Limb E, Lin
JK, Lipnick M, Lipshultz SE, Liu W, Loane M, Ohno SL, Lyons
R, Ma J, Mabweijano J, MacIntyre MF, Malekzadeh R, Mallinger
L, Manivannan S, Marcenes W, March L, Margolis DJ, Marks GB,
Marks R, Matsumori A, Matzopoulos R, Mayosi BM, McAnulty
JH, McDermott MM, McGill N, McGrath J, Medina-Mora ME,
Meltzer M, Mensah GA, Merriman TR, Meyer AC, Miglioli V,
Miller M, Miller TR, Mitchell PB, Mocumbi AO, Moffitt TE,
Mokdad AA, Monasta L, Montico M, Moradi-Lakeh M, Moran
A, Morawska L, Mori R, Murdoch ME, Mwaniki MK, Naidoo K,
Nair MN, Naldi L, Narayan KM, Nelson PK, Nelson RG, Nevitt
MC, Newton CR, Nolte S, Norman P, Norman R, O’Donnell M,
O’Hanlon S, Olives C, Omer SB, Ortblad K, Osborne R, Ozgediz
D, Page A, Pahari B, Pandian JD, Rivero AP, Patten SB, Pearce
N, Padilla RP, Perez-Ruiz F, Perico N, Pesudovs K, Phillips D,
Phillips MR, Pierce K, Pion S, Polanczyk GV, Polinder S, Pope
CA 3rd, Popova S, Porrini E, Pourmalek F, Prince M, Pullan RL,
Ramaiah KD, Ranganathan D, Razavi H, Regan M, Rehm JT, Rein
DB, Remuzzi G, Richardson K, Rivara FP, Roberts T, Robinson C,
De Leon FR, Ronfani L, Room R, Rosenfeld LC, Rushton L, Sacco
RL, Saha S, Sampson U, Sanchez-Riera L, Sanman E, Schwebel
DC, Scott JG, Segui-Gomez M, Shahraz S, Shepard DS, Shin H,
Shivakoti R, Singh D, Singh GM, Singh JA, Singleton J, Sleet DA,
Sliwa K, Smith E, Smith JL, Stapelberg NJ, Steer A, Steiner T,
Stolk WA, Stovner LJ, Sudfeld C, Syed S, Tamburlini G, Tavakkoli
M, Taylor HR, Taylor JA, Taylor WJ, Thomas B, Thomson WM,
Thurston GD, Tleyjeh IM, Tonelli M, Towbin JA, Truelsen T,
Tsilimbaris MK, Ubeda C, Undurraga EA, van der Werf MJ, van
Os J, Vavilala MS, Venketasubramanian N, Wang M, Wang W,
Watt K, Weatherall DJ, Weinstock MA, Weintraub R, Weisskopf
MG, Weissman MM, White RA, Whiteford H, Wiersma ST,
Wilkinson JD, Williams HC, Williams SR, Witt E, Wolfe F, Woolf
AD, Wulf' S, Yeh PH, Zaidi AK, Zheng ZJ, Zonies D, Lopez AD,
Murray CJ, AlMazroa MA, Memish ZA. 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;380:2163-2196.

Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud
C, Ezzati M, Shibuya K, Salomon JA, Abdalla S, Aboyans V,
Abraham J, Ackerman I, Aggarwal R, Ahn SY, Ali MK, Alvarado
M, Anderson HR, Anderson LM, Andrews KG, Atkinson C,
Baddour LM, Bahalim AN, Barker-Collo S, Barrero LH, Bartels
DH, Basanez MG, Baxter A, Bell ML, Benjamin EJ, Bennett D,
Bernabé E, Bhalla K, Bhandari B, Bikbov B, Bin Abdulhak A,
Birbeck G, Black JA, Blencowe H, Blore JD, Blyth F, Bolliger I,
Bonaventure A, Boufous S, Bourne R, Boussinesq M, Braithwaite
T, Brayne C, Bridgett L, Brooker S, Brooks P, Brugha TS, Bryan-
Hancock C, Bucello C, Buchbinder R, Buckle G, Budke CM, Burch
M, Burney P, Burstein R, Calabria B, Campbell B, Canter CE,
Carabin H, Carapetis J, Carmona L, Cella C, Charlson F, Chen H,
Cheng AT, Chou D, Chugh SS, Coffeng LE, Colan SD, Colquhoun
S, Colson KE, Condon J, Connor MD, Cooper LT, Corriere M,
Cortinovis M, de Vaccaro KC, Couser W, Cowie BC, Criqui MH,
Cross M, Dabhadkar KC, Dahiya M, Dahodwala N, Damsere-

J Teh Univ Heart Ctr 11 (1)

January 13, 2016

http://jthc.tums.ac.ir



Burden of Ischemic Heart Disease Attributable to Low Omega-3 Fatty Acids ...

TEHRANHEARTCENTER enm—

20.

Derry J, Danaei G, Davis A, De Leo D, Degenhardt L, Dellavalle
R, Delossantos A, Denenberg J, Derrett S, Des Jarlais DC,
Dharmaratne SD, Dherani M, Diaz-Torne C, Dolk H, Dorsey ER,
Driscoll T, Duber H, Ebel B, Edmond K, Elbaz A, Ali SE, Erskine
H, Erwin PJ, Espindola P, Ewoigbokhan SE, Farzadfar F, Feigin V,
Felson DT, Ferrari A, Ferri CP, Févre EM, Finucane MM, Flaxman
S, Flood L, Foreman K, Forouzanfar MH, Fowkes FG, Fransen
M, Freeman MK, Gabbe BJ, Gabriel SE, Gakidou E, Ganatra HA,
Garcia B, Gaspari F, Gillum RF, Gmel G, Gonzalez-Medina D,
Gosselin R, Grainger R, Grant B, Groeger J, Guillemin F, Gunnell
D, Gupta R, Haagsma J, Hagan H, Halasa YA, Hall W, Haring D,
Haro JM, Harrison JE, Havmoeller R, Hay RJ, Higashi H, Hill C,
Hoen B, Hoffman H, Hotez PJ, Hoy D, Huang JJ, Ibeanusi SE,
Jacobsen KH, James SL, Jarvis D, Jasrasaria R, Jayaraman S, Johns
N, Jonas JB, Karthikeyan G, Kassebaum N, Kawakami N, Keren
A, Khoo JP, King CH, Knowlton LM, Kobusingye O, Koranteng
A, Krishnamurthi R, Laden F, Lalloo R, Laslett LL, Lathlean T,
Leasher JL, Lee YY, Leigh J, Levinson D, Lim SS, Limb E, Lin
JK, Lipnick M, Lipshultz SE, Liu W, Loane M, Ohno SL, Lyons
R, Mabweijano J, Maclntyre MF, Malekzadeh R, Mallinger L,
Manivannan S, Marcenes W, March L, Margolis DJ, Marks GB,
Marks R, Matsumori A, Matzopoulos R, Mayosi BM, McAnulty
JH, McDermott MM, McGill N, McGrath J, Medina-Mora ME,
Meltzer M, Mensah GA, Merriman TR, Meyer AC, Miglioli V,
Miller M, Miller TR, Mitchell PB, Mock C, Mocumbi AO, Moffitt
TE, Mokdad AA, Monasta L, Montico M, Moradi-Lakeh M, Moran
A, Morawska L, Mori R, Murdoch ME, Mwaniki MK, Naidoo K,
Nair MN, Naldi L, Narayan KM, Nelson PK, Nelson RG, Nevitt
MC, Newton CR, Nolte S, Norman P, Norman R, O’Donnell M,
O’Hanlon S, Olives C, Omer SB, Ortblad K, Osborne R, Ozgediz
D, Page A, Pahari B, Pandian JD, Rivero AP, Patten SB, Pearce
N, Padilla RP, Perez-Ruiz F, Perico N, Pesudovs K, Phillips D,
Phillips MR, Pierce K, Pion S, Polanczyk GV, Polinder S, Pope
CA 3rd, Popova S, Porrini E, Pourmalek F, Prince M, Pullan RL,
Ramaiah KD, Ranganathan D, Razavi H, Regan M, Rehm JT, Rein
DB, Remuzzi G, Richardson K, Rivara FP, Roberts T, Robinson C,
De Leon FR, Ronfani L, Room R, Rosenfeld LC, Rushton L, Sacco
RL, Saha S, Sampson U, Sanchez-Riera L, Sanman E, Schwebel
DC, Scott JG, Segui-Gomez M, Shahraz S, Shepard DS, Shin H,
Shivakoti R, Singh D, Singh GM, Singh JA, Singleton J, Sleet DA,
Sliwa K, Smith E, Smith JL, Stapelberg NJ, Steer A, Steiner T,
Stolk WA, Stovner LJ, Sudfeld C, Syed S, Tamburlini G, Tavakkoli
M, Taylor HR, Taylor JA, Taylor WJ, Thomas B, Thomson WM,
Thurston GD, Tleyjeh IM, Tonelli M, Towbin JA, Truelsen T,
Tsilimbaris MK, Ubeda C, Undurraga EA, van der Werf MJ, van
Os J, Vavilala MS, Venketasubramanian N, Wang M, Wang W,
Watt K, Weatherall DJ, Weinstock MA, Weintraub R, Weisskopf
MG, Weissman MM, White RA, Whiteford H, Wiebe N, Wiersma
ST, Wilkinson JD, Williams HC, Williams SR, Witt E, Wolfe F,
Woolf AD, Wulf S, Yeh PH, Zaidi AK, Zheng ZJ, Zonies D, Lopez
AD, AlMazroa MA, Memish ZA. Disability-adjusted life years
(DALYsS) for 291 diseases and injuries in 21 regions, 1990-2010: a
systematic analysis for the Global Burden of Disease Study 2010.
Lancet 2012;380:2197-2223.

Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani
H, Amann M, Anderson HR, Andrews KG, Aryee M, Atkinson
C, Bacchus LJ, Bahalim AN, Balakrishnan K, Balmes J, Barker-
Collo S, Baxter A, Bell ML, Blore JD, Blyth F, Bonner C, Borges
G, Bourne R, Boussinesq M, Brauer M, Brooks P, Bruce NG,
Brunekreef B, Bryan-Hancock C, Bucello C, Buchbinder R,
Bull F, Burnett RT, Byers TE, Calabria B, Carapetis J, Carnahan
E, Chafe Z, Charlson F, Chen H, Chen JS, Cheng AT, Child JC,
Cohen A, Colson KE, Cowie BC, Darby S, Darling S, Davis A,
Degenhardt L, Dentener F, Des Jarlais DC, Devries K, Dherani M,
Ding EL, Dorsey ER, Driscoll T, Edmond K, Ali SE, Engell RE,
Erwin PJ, Fahimi S, Falder G, Farzadfar F, Ferrari A, Finucane
MM, Flaxman S, Fowkes FG, Freedman G, Freeman MK, Gakidou
E, Ghosh S, Giovannucci E, Gmel G, Graham K, Grainger R,
Grant B, Gunnell D, Gutierrez HR, Hall W, Hoek HW, Hogan

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

A, Hosgood HD, 3rd, Hoy D, Hu H, Hubbell BJ, Hutchings SJ,
Ibeanusi SE, Jacklyn GL, Jasrasaria R, Jonas JB, Kan H, Kanis JA,
Kassebaum N, Kawakami N, Khang YH, Khatibzadeh S, Khoo JP,
Kok C, Laden F, Lalloo R, Lan Q, Lathlean T, Leasher JL, Leigh
J, Li Y, Lin JK, Lipshultz SE, London S, Lozano R, Lu Y, Mak
J, Malekzadeh R, Mallinger L, Marcenes W, March L, Marks R,
Martin R, McGale P, McGrath J, Mehta S, Mensah GA, Merriman
TR, Micha R, Michaud C, Mishra V, Mohd Hanafiah K, Mokdad
AA, Morawska L, Mozaffarian D, Murphy T, Naghavi M, Neal B,
Nelson PK, Nolla JM, Norman R, Olives C, Omer SB, Orchard J,
Osborne R, Ostro B, Page A, Pandey KD, Parry CD, Passmore E,
Patra J, Pearce N, Pelizzari PM, Petzold M, Phillips MR, Pope D,
Pope CA 3rd, Powles J, Rao M, Razavi H, Rehfuess EA, Rehm JT,
Ritz B, Rivara FP, Roberts T, Robinson C, Rodriguez-Portales JA,
Romieu I, Room R, Rosenfeld LC, Roy A, Rushton L, Salomon
JA, Sampson U, Sanchez-Riera L, Sanman E, Sapkota A, Seedat S,
Shi P, Shield K, Shivakoti R, Singh GM, Sleet DA, Smith E, Smith
KR, Stapelberg NJ, Steenland K, Stockl H, Stovner LJ, Straif K,
Straney L, Thurston GD, Tran JH, Van Dingenen R, van Donkelaar
A, Veerman JL, Vijayakumar L, Weintraub R, Weissman MM,
White RA, Whiteford H, Wiersma ST, Wilkinson JD, Williams HC,
Williams W, Wilson N, Woolf AD, Yip P, Zielinski JM, Lopez AD,
Murray CJ, Ezzati M, AlMazroa MA, Memish ZA. A comparative
risk assessment of burden of disease and injury attributable to 67
risk factors and risk factor clusters in 21 regions, 1990-2010: a
systematic analysis for the Global Burden of Disease Study 2010.
Lancet 2012;380:2224-2260.

Kromhout D, Bosschieter EB, de Lezenne Coulander C. The
inverse relation between fish consumption and 20-year mortality
from coronary heart disease. N Engl J Med 1985;312:1205-1209.
Kromhout D, Feskens EJ, Bowles CH. The protective effect of
a small amount of fish on coronary heart disease mortality in an
elderly population. Int J Epidemiol 1995;24:340-345.

No authors listed. Fish consumption and mortality from coronary
heart disease. N Engl J Med 1985;313:820-824.

Dolecek TA, Granditis G. Dietary polyunsaturated fatty acids and
mortality in the Multiple Risk Factor Intervention Trial (MRFIT).
World Rev Nutr Diet 1991;66:205-216.

Kris-Etherton PM, Harris WS, Appel LJ; American Heart
Association. Nutrition Committee. Fish consumption, fish oil,
omega-3 fatty acids, and cardiovascular disease. Circulation
2002;106:2747-2757.

Moogouei R, Karbassi AR, Monavari SM, Rabani M, Taheri
Mirghaed A. Effect of the selected physico-chemical parameters
on growth of rainbow trout (Oncorhynchus mykiss) in raceway
system in Iran. Iranian J Fisheries Sci 2010;9:245-254.
Mendelsohn ME, Karas RH. Molecular and cellular basis of
cardiovascular gender differences. Science 2005;308:1583-1587.
Mendelsohn ME, Karas RH. The protective effects of estrogen on
the cardiovascular system. N Engl ] Med 1999;340:1801-1811.
Pawlosky RJ, Hibbeln JR, Lin Y, Goodson S, Riggs P, Sebring N,
Brown GL, Salem N, Jr. Effects of beef- and fish-based diets on the
kinetics of n-3 fatty acid metabolism in human subjects. Am J Clin
Nutr 2003;77:565-572.

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

J Teh Univ Heart Ctr 11 (4)

January 13, 2016

TheJournalofTehranUniversityHeartCenter29

http://jthc.tums.ac.ir



