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Background: Calculating the burden of diseases is essential for their monitoring. The burden of cardiovascular diseases
in Kurdistan Province has not been reported. This study aimed at calculating the burden of cardiovascular diseases in the
Kurdistan Province from 2011 through 2017.

Methods: In this cross-sectional study, incidence data were extracted from registration systems. The methods of the World
Health Organization (WHO) were employed to calculate disability-adjusted life years (DALYs) of cardiovascular diseases
in the Kurdistan Province. DALYs were calculated by summing the years of life lost (YLLs) and the years of life lived with
disability (YLDs) for sex, age group, and year.

Results: The burden of cardiovascular diseases increased from 18569.1 DALYs in 2011 to 34929.8 DALYs in 2017. The
highest increase and the largest decrease in DALY according to the all age-standardized DALYs index were related to acute
myocardial infarction and heart failure in women, respectively. The highest DALYs in both sexes were in the age group of over
80 years.

Conclusion: The burden of cardiovascular diseases is increasing in the Iranian province of Kurdistan. It is, therefore,
essential to implement appropriate and adequate interventions such as lifestyle modification, extensive screening, public
education promotion, and operational plan development. We hope our results will aid decision-makers in performing urgent
interventions.
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Introduction predicted that they remain the most important cause of
death by 2030.> While the age-standardized death rate of
Cardiovascular diseases are the most important causes ~ cardiovascular diseases has decreased in some developed

of death and obstacles to achieving the goal of sustainable countries in recent decades, the incidence and burden of
development in reducing the burden of diseases.! It is these diseases have increased in low- and middle-income
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countries.> In 2015, the incidence and mortality due to
cardiovascular diseases were estimated to be 422.7 and
17.9 million, respectively, with deaths mostly being due
to coronary artery disease in individuals under the age
of 70, thus classified as premature deaths. Most deaths
have been reported in low- and middle-income countries.*
According to the results of a study on the global burden
of diseases in 2017, the burden of cardiovascular diseases
was estimated at 366 million disability-adjusted life years
(DALYs), while the burden of ischemic heart diseases
increased by 17.8% compared with 2007 and ranked first.®
According to a 2017 study by George A et al,® the years
of life lost (YLLs) of cardiovascular diseases worldwide
were 330 and 35.6 million years, respectively.® According
to a 2016 study by Shiwei Liu,” 3.97 million deaths were
reported in China due to cardiovascular diseases. A 2015
study by Gregory A' estimated the standard prevalence of
cardiovascular diseases in the Middle East and North Africa
at 8017 per 100 000 people. In a study by Talaei et al,* the
raw incidence of cardiovascular diseases in 2001 in Isfahan,
Iran, was reported to be 1436 and 1168 per 100 000 in men
and women, respectively. For decades, noncommunicable
diseases, especially cardiovascular diseases, have had the
largest share in the burden of diseases.® Consequently, the
World Health Organization (WHO) seeks an appropriate
response from countries by setting targets called “the
Package of Essential Noncommunicable (PEN) Disease” to
reduce deaths from these diseases by 25% by 2025 compared
with 2015. The western Iranian province of Kurdistan is one
of the mountainous and less developed provinces at the Iran-
Iraq border. The population of the Kurdistan Province was
1 600 000 in the 2016 census. Most of the inhabitants of
the province are of Kurdish ethnicity, with their own culture
and customs. The ultimate goal of estimating the burden of
diseases is to provide the most objective evidence required
for policy-making, design and management of health
programs, prioritization of strategic research in the field of
population health, development and allocation of human and
financial resources, and expansion of organizational capacity
for design, implementation, and evaluation of cost-effective
prevention, treatment, and rehabilitation interventions. Data
are scarce on the calculation of the burden of cardiovascular
diseases in Iran. However, a study used modeling to estimate
the nationwide burden of diseases in 2003 in Iran. Many
studies have utilized modeling to estimate the burden of
cardiovascular diseases, which can have limits. In this
study, we calculated the burden of cardiovascular diseases
from 2011 through 2017 in the western Iranian province of
Kurdistan as a population sample of Iran using registration
systems. This procedure is different from that employed
by other studies in terms of data type. The current study
was performed on limited cardiovascular disease load and
estimations are only based on modeling. Surely, studies
based on data in registration systems are preferable to those
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based on estimation and modeling. The present study is
among the few works to compute cardiovascular disease
load in Iran based on cardiovascular disease registration
systems in Kurdistan-based hospitals. Given the benefits
of the use of DALYs to measure the status of diseases and
the absence of research on cardiovascular diseases in the
Kurdistan Province, the present study was an attempt to
survey the indicators of cardiovascular diseases with a view
to depicting a picture of the trend of these diseases. The
results can help modify health policies.

Methods

The present cross-sectional study was conducted in 2019
in all age groups of the Kurdistan Province based on the
population data of the province during the years 2011 through
2017. The burden of diseases was calculated using the global
burden of disease calculation method in terms of DALYs. A
DALY is the equivalent of 1 year of life that should be spent
in health but is lost either due to premature death or disability
caused by disease or injury. The higher a DALY is, the worse
the disease is or the less likely it is to be controlled by the
health system of that country or region. DALY's are obtained
from the sum of YLLs due to premature mortality and the
years lived with disability (YLDs).” YLDs were calculated
as the product of the cardiovascular disease incidence and
disability weight while considering the course of the disease.
For the calculation of YLL due to premature mortality, the
number of individuals who died of cardiovascular diseases
was multiplied by the life expectancy of the age group. The
2 components of the DALY index were used based on the
following formula: DALY=YLL+YLD, where YLL=NXL
and YLD=IxDWxD. In the formula, N represents the number
of deaths, L denotes life expectancy, D stands for the disease
period, and DW indicates disability weight.

The distinctive feature of the current study is that it used
data from stroke and death registration systems. However,
many studies calculating the DALYs of these diseases
worldwide have used modeling for estimating the burden
of these diseases due to the lack of data from disease and
mortality registration systems. Model-based estimates are
not as accurate as the estimates made using registration
systems. Moreover, in this study, DALYs were calculated
separately for 10 types of cardiovascular diseases. DALYs
were calculated in terms of sex, 8 age groups (0-4, 5-14,
15-29, 30-44, 45-59, 60-69, 70-79, and over 80 years), and
the year of the cardiovascular disease incidence. Because
the burden of stroke is worrying worldwide, it has been
studied separately and not addressed in this article. The
disability weight used in the present study was obtained
from the results of research on the global burden of diseases
reported by the WHO and the disability weights used by
Minsu Ock in South Korea.!” ! Incidence-related data were
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extracted from hospital information systems in the Kurdistan
Province. Patients were identified based on the International
Statistical Classification of Diseases and Related Health
Problems-10th Revision (ICD10) codes and admission year
in order to prevent repeated data. The population of the
Kurdistan Province in each year was extracted separately
from the website of the Statistics Center of Iran. It covers all
the inhabitants of the province. Mortality data were extracted
from the System of Registration and Classification of the
Causes of Death. The incidence of cardiovascular diseases and
mortality were calculated separately for 9 sequels according
to the ICD10 codes: angina pectoris (120), acute myocardial
infarction (I121), subsequent myocardial infarction (122),
chronic ischemic heart diseases (I25), chronic rheumatic
heart diseases (105-109), acute and subacute endocarditis
(I33), other acute ischemic heart diseases (I124), and other
cardiovascular diseases except for stroke and heart failure
(150).

Results

From 2011 through 2017, in the Kurdistan Province,
cardiovascular diseases caused 24 196 deaths, and 66 809
new cases occurred. The age-standardized incidence rate
increased from 173.3/100,000 in 2011 to 671.5/100,000 in
2017. The burden of cardiovascular diseases increased from
18 569 DALYs in 2011 to 34,930 DALYs in 2017. In all
the years of the study, the burden of diseases was higher for
men than for women. Additionally, the burden of diseases
increased during the years of the study. Throughout the
2011-2017 period, the burden, incidence, and mortality of
cardiovascular diseases were higher in men than in women,
YLLs were higher than YLDs, and YLLs among men were
higher than those among women (Table 1). The highest and
lowest percentages of age-standardized DALYs in both
sexes during the period from 2011 through 2017 were related
to acute ischemic heart disease and other heart diseases,

respectively. DALY's and age-standardized DALY's of heart
failure decreased among the 10 categories of cardiovascular

Table 1. New cases, deaths, and burden of cardiovascular disease in the Kurdistan Province, Iran, from 2011 through 2017

2011 2012 2013 2014 2015 2016 2017
Male
New Case 2947 3112 5357 6257 6753 6962 6509
CIR 361.9 3354 669.9 695.2 809.8 856.5 820.3
Death 1296 1446 2676 2861 3405 2898 2901
CDR 159.1 155.8 334.6 317.8 408.3 356.5 374.6
DALYs 10175.3 11922.8 19423.2 18965.3 19704.8 19276.8 19498.4
YLL 9279.7 10975.6 17046.9 16680.9 17223.5 16488.5 16811.6
YLD 895.6 947.2 2376.6 2284.8 2481.2 2788.4 2686.8
ASIR 177.5 400.3 692.0 806.4 842.4 9013 656.5
Female
New Case 2462 2403 3938 4413 5144 5374 5178
CIR 413.5 290.8 521.1 630.4 644.1 680.0 668.7
Death 664 669 1073 1022 1053 1082 1150
CDR 111.5 80.9 142.0 146.0 131.8 136.9 148.5
DALYs 8393.8 8983.6 13957.5 14330.2 14671.4 15271.1 15431.4
YLL 7518.2 8089.1 12081.9 11808.7 12104.0 12499.1 12717.2
YLD 875.6 894.5 1875.9 2521.9 2567.4 2772.0 2714.2
ASIR 169.4 388.2 689.6 778.7 916.0 911.7 684.8
Total
New Case 5409 5515 9295 10670 11897 12336 11687
CIR 383.7 3144 1230.1 666.8 728.7 769.5 745.5
Death 1960 2115 3749 3883 4458 3980 4051
CDR 139.0 120.5 496.1 242.6 273.0 248.2 258.4
DALYs 18569.1 20906.4 33380.7 33295.6 34376.1 34547.9 34929.8
YLL 16797.9 19064.7 29128.8 28489.6 29327.5 28987.6 29528.8
YLD 1771.2 1841.6 4252.4 4806.6 5048.5 5560.3 5401.0
ASIR 1733 393.9 691.1 793.1 880.7 907.1 671.5

CIR, Crude incidence rate; CDR, Crude death rate; DALY, Disability-adjusted life years; YLL, Years of life lost due to premature mortality; YLD, Years
of healthy life lost due to disability; ASIR, Age-standardized incidence rate
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Table 2. Absolute numbers and age-standardized DALY's of cardiovascular diseases in the Kurdistan Province, Iran, from 2011 through 2017

. All-Age DALY 5 Oclhla’;%‘; ; All Age Standardized DALYs 5 ocﬁarzl%? ;
-10 Male Female Male Female
Male  Female Male  Female
2011 2017 2011 2017 2011 2017 2011 2017

Ischemic heart disease 120-125 3959 9653.8 354.1 6991 515 11924 470 877.4 22.1 17.6
Acute myocardial 121 948 70089 353 45833 729 128.2 12.2 847.4 4.5 560.3 68.4 123.5
infarction
Chronic ischemic heart 125 156.4 17838 196.1 16203 104 7.2 20.6 235.7 26.0 214.2 10.4 7.2
disease
Heart failure 150 830.9 3251 608.6  293.7 -0.6 -0.5 113.9 38.5 75.5 37.9 -0.6 -0.4
Angina pectoris 120 99.5 335.1 1145 3599 2.3 2.1 12.8 431 15.3 46.6 2.3 2.04

Chronic theumatic heart 105-109 5.4 109.0 10.8 231.7 19.1 20.4 0.7 12.9 1.3 28.3 17.4 20.7
disease

Other acute ischemic 124 4.0 380.0 2.0 378.0 94.0 188.0 0.5 46.9 0.3 50.0 92.8 165.6
heart disease

Subsequent myocardial 122 41.2 146 6.2 49.5 2.5 6.9 52 19.1 0.7 6.2 2.6 7.8
infarction

Acute and subacute 133 52.9 57.6 0.0 56.7 0.08 56.7 5.8 6.5 0.0 7.8 0.1 7.8
endocarditis

Other cardiovascular - 8890.3 9352.7 7419.8 78589  0.05 5.9 1099.8 1151.6 933.6  957.7 0.04 0.02
disease

DALYs, Disability-adjusted life years; ICD, International classification of diseases

MALE FEMALE DALYs
12000

2011 2012 2013 2014 2015 2016 2017 2011 2012 2013 2014 2015 2016 2017

Ischemic heart disease

Acute myocardial infarction : } !
Chronic ischemic heart disease 3 1310 1926.5 1784

Heart Failure 830.9 6322 9682 7277 6945 550 3251 6086 391 7251 6182 637.2 468.1 2937 6000
Angina pectoris 481.6 479.8 335.1

Chronic rheumatic heart disease 3 |
Other acute ischemic heart disease
Subsequent myocardial infarction

Acute and subacute endocarditis

Other cardiovascular diseases

0

Figure 1. The table illustrates the disability-adjusted life years (DALYs) of cardiovascular subtypes in the Kurdistan Province from 2011 through 2017. (The
dark red color indicates the highest DALY, the light red and orange colors indicate lower DALY, the yellow color indicates moderate DALY's, and the
light green color indicates the lowest DALYs.)
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Figure 2. The image illustrates the disability-adjusted life years of cardiovascular diseases in the Kurdistan province from 2011 through 2017 by age groups.
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diseases in 2017 compared with 2011, while the other
categories had an increasing trend (Table 2). The burden of
cardiovascular diseases increased over the years of this study
for all causes except for heart failure (Figure 1). DALYs in
the age groups 0-4, 5-14, 15-29, 30-44, 45-59, 60-69, 70-
79, and >80 were 1242.3, 904.6, 4391.0, 9767.8, 25996.7,
23978.1, 24921.2, and 27765.1 in men and 1014.5, 528.4,
2156.1, 5097.1, 14106.1, 19965.6, 23809.3, and 24361.7 in
women, respectively. The highest DALY's in both sexes were
in the age group of over 80 years (Figure 2).

Discussion

To our knowledge, this study is one of the few studies to
calculate the burden of diseases in Iran over a 7-year period
and the first study to calculate the burden of cardiovascular
diseases in the Kurdistan Province. The most significant
finding of this study is that 86% of DALY's were attributed to
YLLs due to premature mortality. Further, 33.8% of DALY's
(71102.3) were related to ischemic heart diseases. Another
important finding of this study was that 118967.3 DALYs
(56%) were related to men. The total burden of cardiovascular
diseases was 210005.7 DALYs, and the highest number of
DALYs was registered in 2017. It seems that the burden of
cardiovascular diseases continues to increase.

Unable to find similar studies in recent years, we used
the age-standardized rate and the crude incidence rate
for comparison. The highest burden of cardiovascular
diseases was related to ischemic heart diseases, which is
consistent with the results of various studies.>” '2* The
burden of cardiovascular diseases rose during the study
period, which is concordant with the results of various other
investigations.'>'” We found that the burden of chronic
rheumatic heart diseases was higher in women than in men
during all the study years, which chimes in with the results of
a study by Liu Shiwei.” In our study, the ratio of the DALY's of
ischemic heart diseases to the total DALY's of cardiovascular
diseases was 476 per 1000 in 2017, which is inconsistent
with the results of the first study to estimate the burden of
diseases in 2003 in Yazd, Hormozgan, Chaharmahal and
Bakhtiari, Bushehr, and East Azerbaijan with values of 619,
688, 576, 555, and 552 per 1000, respectively, but consistent
with the results for the Khorasan Province with a value
of 495 per 1000."* This difference may be due to the fact
that, in all types of cardiovascular diseases in our study, the
burden of diseases in 2011 and 2012 was less than expected.
This may have been due to failure in registration, which in
turn might have been caused by weakness in population-
based registration. In our study, YLLs and YLDs had an
increasing trend, which is in concordance with the results
of various studies.'® ! In addition, the burden of ischemic
heart diseases in men was more than that in women, which is
in line with the results of a 2017 study on the global burden

of diseases. Alcohol consumption and smoking increase the
incidence and prevalence of cardiovascular diseases.” The
results of the STEPs study in 2016 showed that the Kurdistan
Province ranked third and fourth in Iran in terms of alcohol
consumption and smoking, respectively.?! The greatest
risk factor for cardiovascular diseases is hypertension.
The Kurdistan Province had the highest prevalence of
hypertension in Iran in 2016; accordingly, it appears that the
burden of cardiovascular diseases in this province is higher
than that in most other Iranian provinces. In our study, the
age-standardized DALYs of ischemic heart diseases were
on the rise in men and women, which is consistent with the
results reported by Liu Shiwei.” We found a rising trend for
age-standardized DALY, except for heart failure, a result
not consistent with those of various studies due to a variety
of risk factors for noncommunicable diseases, including
smoking, hyperlipidemia, poor physical activity, poor
nutrition, and lack of proper and adequate interventions, all
of which can lessen the burden of cardiovascular diseases.> !
According to our results, the DALY of heart failure in both
sexes in 2011 and 2012 were lower than those in the other
years of the study. The figures increased from 2013 up to
2017, at which point they showed a decreasing trend again.
Heart failure is a clinical syndrome and has various causes.
It is usually diagnosed in the final stages of cardiovascular
diseases.?”? The diagnosis of this syndrome coincides with
clinical symptoms and special diagnostic tests.”> One of
the reasons for the increased prevalence of heart failure
and consequently its DALY's is the improvement of service
quality and population aging.”> Due to the increased
population growth in the Kurdistan Province and the young
population of the province in recent decades,? the reduced
burden of heart failure can be justified. However, heart failure
is associated with hypertension and some heart diseases such
as heart attack and coronary artery disease. Furthermore, the
burden of these diseases in this study demonstrated a rising
trend. Thus, the burden of heart failure seems to be higher
than this. Since the definition of heart failure syndrome may
be different in different regions, the decrease in the DALY's
of this syndrome may be due to different diagnoses of
patients and consequently a decrease in its burden.

Similar to various studies, the present study has its
limitations. A lack of population-based registration systems
or their weaknesses was one of the limitations of this study.
Despite the weaknesses, we tried to collect all necessary
data for a more accurate calculation of the burden of
cardiovascular diseases in the Kurdistan Province.

Conclusion
The burden of cardiovascular diseases is increasing in the

Iranian province of Kurdistan. It is, therefore, essential to
implement appropriate and adequate interventions such as
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lifestyle modification, extensive screening, public education
promotion, and operational plan development. We hope
that our findings will aid decision-makers to devise more
appropriate and urgent interventions.
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