Clinical Epidemiology

Dove

ORIGINAL RESEARCH

Global Burden of Ischemic Heart Disease and
Attributable Risk Factors, 1990-2017: A Secondary
Analysis Based on the Global Burden of Disease

Study 2017

Fang Wang(®'?

Yong Yu?
Sumaira Mubarik
Yu Zhang*
Xiaoxue Liu
Yao Cheng®
Chuanhua Yu®'®
Jinhong Cao @'

'Department of epidemiology and bios-
tatistics, School of Health Sciences,
Wuhan University, Wuhan, Hubei,
People’s Republic of China; 2Department
of biostatistics, School of Public Health,
Xuzhou Medical University, Xuzhou,
Jiangsu, People’s Republic of China;
3Computer Teaching and Research
Section, School of Public Health, Hubei
University of Medicine, Shiyan, Hubei,
People’s Republic of China; “Department
of Public Health, Medical College, Hubei
Polytechnic University, Huangshi, Hubei,
People’s Republic of China; *Obstetrics
Department, Maternal and Child Health
Care Hospital of Hubei Province,
Huazhong University of Science and
Technology, Wuhan, Hubei, People’s
Republic of China; ®Global Health
Institute, Wuhan University, Wuhan,
430071, People’s Republic of China

Correspondence: Chuanhua Yu;

Jinhong Cao

Department of Epidemiology and
Biostatistics, School of Health Sciences,
Wouhan University, No. |15, Donghu
Road, Wuhan, 430071, People’s Republic
of China

Tel/Fax +8627-68759299

Email yuchua@whu.edu.cn;
caojhky2007@163.com

Objective: To estimate the burden of ischemic heart disease (IHD) stratified by gender, age,
geographic location, and social-demographic status for 21 regions across the world from
1990 to 2017.

Methods: Using the Global Burden of Disease Study (GBD) Results Tool, we extracted data
on the incidence, mortality, disability-adjusted life years (DALYs), and age-standardized
rates related to IHD, as IHD burden measures. Trend analyzes were conducted for major
regions. Risk factors for DALYs (obtained from the GBD comparative risk assessment
framework) were also analyzed.

Results: Globally, 10.6 million (95% uncertainty interval [UI]: 9.6-11.8) cases of IHD occurred
in 2017, with 8.9 million (95%UI:8.8-9.1) IHD-related deaths. Both the age-standardized
incidence rate (ASIR) and death rate (ASDR) declined from 1990 to 2017 (percentage change:
27.4% and 30.0%, respectively), with average annual percent change (AAPC) values of —1.2%
and —1.3%, respectively. In 2017, the global number of IHD-related DALY's was 170.3 million
(95%UI:167.1-174.0), and the middle socio-demographic index (SDI) quintile contributed the
most to these DALYs. In most regions, indicators (incidence, mortality, and DALY's) declined
steadily with SDI increased. High systolic blood pressure (SBP) was the most significant
contributor to the DALYs in most regions, accounting for 118.18 million DALYs in 2017
globally, followed by high low-density lipoprotein cholesterol and a diet low in nuts and seeds
(101.78 and 52.86 million, respectively).

Conclusion: Even though the trend in IHD morbidity and mortality decreased globally, the IHD
burden remains high, particularly in regions with lower SDI. It is necessary to learn successful
and effective experience in controlling ITHD risks and decreasing health disparities to reduce the
IHD burden.

Keywords: ischemic heart disease, global burden, risk factors, temporal trends,
epidemiology

Introduction

Ischemic heart disease (IHD) is a group of chronic diseases characterized by
coronary ischemia of the heart and subsequent myocardial damage. The incidence
and mortality rates related-to IHD are falling in most developed and developing
countries, but the absolute numbers are still rising,’ and IHD has become
a worldwide public health problem.”* In Europe, the IHD-related mortality rate
has declined overall, especially in the United Kingdom, Netherlands, and Ireland,
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where the IHD mortality rate has fallen by more than
60%." In contrast, epidemiological studies have reported
that the prevalent cases and deaths related to IHD
increased rapidly in China, the Arab States, India, and
Latin America.*”’

Some studies also showed that IHD is a preventable
and eradicable disease if the risk factors are effectively
controlled.*** However, the global burden of IHD is
increasing rapidly due to the combined effect of social-
demographic disadvantage, low health care accessibility,
and poor performance of health-care systems.®’ The THD
incidence and prevalence of IHD differs by age, gender,
and region, and specific studies on the IHD burden and
risk factors are still lacking globally.>'%"!

It is vital to identify modifiable risk factors in addition
to non-modifiable risk factors for IHD for effective health
care planning and prevention. The established risk factors
for IHD include dietary risks, high blood pressure, high
low-density lipoprotein (LDL), and tobacco use, etc.’
Another, the change of risk factors in different regions
from 1990 to 2017 were also closely related to social
and economic development.'? The primary aim of this
study was to describe the influence of age, gender, geo-
graphic location, and Socio-demographic Index (SDI) on
the global trends in the incidence, mortality, and disability-
adjusted life years (DALYSs) related to IHD from 1990 to
2017. The secondary aim was to explore IHD DALYs
attributable to risk factors, and the relationship between
risk exposure and SDI, according to Global Burden of
Disease Study (GBD) 2017 data.

Materials and Methods

Data Sources
The GBD data of IHD from 1990 to 2017 derived from the
Global Health Data Exchange (GHDx) query tool, which
is an ongoing global collaboration that uses all available
up-to-date sources of epidemiological data and improved
standardized methods to provide a comparative assessment
of health loss from 359 diseases and injuries across 195
countries and territories worldwide. The methods used in
the GBD have been described elsewhere, and data quality
is globally recognized.'*">

In this study, we extracted estimates and their 95%
uncertainty interval (UI) from GBD 2017 for the inci-
dence, death, DALYs, and respective age-standardized
rate (ASR) as measures of IHD burden (GBD cause code
B.2.2, ICD-10 codes: 120-125.9, ICD-9 codes: 410-414.9).

ASRs were age-standardized using the GBD standard and
reported per 100,000 population. We also collected the
burden caused by level 3 and 4 risk factors.'* The Socio-
demographic Index (SDI),” which is based on lag distrib-
uted income per capita, average educational attainment
over the age of 15 years, and total fertility rate under the
age of 25, was used to position countries on the develop-
ment continuum, and to categorize the countries into five
SDI quintiles. Ethical approval and consent from an insti-
tutional review board or ethics committee was not required
for secondary analysis of data in this study.

GBD Estimation Framework

Detailed methodological information for IHD from the
GBD 2017 estimates and modeling strategy were pub-
lished elsewhere.”'*'*1® A standard cause of death
ensemble model (CODEm) approach was used to analyze
mortality caused by IHD based on available data and
added covariates.'® THD mortality data were gathered
from vital registration, verbal autopsy, surveillance sys-
tems, surveys, census or police reports.®'*

The non-fatal burden was obtained by estimating and
adjusting the incidence and prevalence of acute myocardial
infarction (MI), asymptomatic IHD, and angina using
DisMod-MR (version 2.1), a meta regression-Bayesian
modeling tool with three steps models.'* For MI, the prior
remission rate was assumed to be one month, and the
maximum excess mortality for all ages was assumed to be
10. Unstable angina was modeled as part of MI. For asymp-
tomatic THD, it was assumed that there was no remission.
For Angina, it included a value prior of 0 for remission, and
value before 1 for excess mortality for all ages."?

DALY’ were calculated as the sum of Years lived with
disability (YLDs) and years of life lost (YLLs)."” YLLs
caused by IHD were calculated by subtracting the age at
death from the life expectancy for a person of that age.'®
YLDs were calculated by multiplying each sequela’s pre-
valence by its disability weight."”

The GBD study incorporated the comparative risk
assessment (CRA) conceptual framework previously'? to
quantify the burden of several causes and impairments
attributable to 84 behavioral, environmental or occupa-
tional, and metabolic risks. We selected DALYs to model
the attributable burden of causes and risks in this study.

Analysis Presented in This Paper
The number of incident cases, deaths, DALY's, and respec-
tive ASR (per 100,000 population) in different years were
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adopted to quantitatively estimate the trends of IHD.
Trends in ASR reflect the alterations in human disease
patterns and risk factors, so the estimated annual percen-
tage change (EAPC) was introduced to describe the trend
of ASR over a specified time interval. We also explored
IHD burden from all 21 regions across all years from 1990
to 2017, used restricted cubic splines to flexibly model the
associations of incidence, mortality, and DALY rates with
SDI, dummy variables for outlier regions skewed fit to
capture the average relationship for each group. The above
statistical description and analyses were performed using
the R program (Version 3.6.0, R core team). We assessed
the temporal trend-changes on IHD burden from 1990 to
2017, by estimating the average annual percentage change
(AAPC) for mortality, incidence, and DALYs with
Joinpoint regression analysis. The AAPC is a summary
measure of the trend within a pre-specified fixed interval,
and it is a weighted average of the annual percentage
change calculated by the Joinpoint model, whose weights
equal to the length of the annual percentage change inter-
val. We obtained AAPCs and their 95% confidence inter-
val (CI) for each trend segment identified by the model
from 1990 to 2017, with a maximum number of four
points allowed. AAPC is considered the significance
when it is different from 0 at the alpha of 0.05. Joinpoint
analysis was performed using Joinpoint regression pro-
gram version 4.6.0.0 (April, 2018) from the Statistical
Research and Applications Branch, Surveillance Research
Program of the US National Cancer Institute (NCI).

Result
Overall Status of Ischemic Heart Disease
Burden in 2017

Globally, the incident cases of IHD have increased to
10.6 million (95% UIL: 9.6-11.8) with an age-
standardized incidence rate (ASIR) of 135.6 (122.2-
150.4) per 100,000 persons in 2017 (Table 1). The number
of IHD incident cases increased between 1990 and 2017,
with a noticeable increase in middle and low SDI countries
(1.11 and 1.04 times), and less obviously in high SDI
countries. The global ASIR in 2017 was 27.4% lower
than those of 1990s (135.6 cases per 100,000 population
[122.2-150.4] vs 186.7 [171.4-203.2]).

The death number of ITHD is 8.9 million (8.8-9.1) glob-
ally, with an age-standardized death rate (ASDR) of 117.0
(115.1-119.7) per 100,000 persons in 2017 (Table S1). IHD-
related DALYs were 170.3 million (167.1-174.0) to which

the middle SDI contributed  the
Correspondingly, the age-standardized DALY rate was
2132.1 (2093.7-2179.8), with the greatest decline in high
SDI quintile (59.3%) and least in the low SDI quintile
(7.8%). The age-standardized DALY rates of low-middle
and middle quintiles both fell by 10%, with the same down-
ward trend (Table S1 and Figure 1).

quintile most.

IHD Burden Affected by Age and Gender
In 2017, the numbers of IHD incident cases in males and
females were 6.13 million (5.52-6.77) and 4.51 million
(4.04-5.03), respectively (Table 1). The ASIR of males
was 1.61 times that of females. The death and DALY rates
of IHD in males were 1.55 and 1.81 times higher than
those in females (Table S1).

The differences between age groups from 1990 to 2017
were demonstrated in Figure S1. The IHD incidence in the
70+ age group was the highest among the three age groups
globally. The number of incident cases increased fastest in
the middle SDI quintile compared to other SDI quintiles.
The proportion of elderly incident cases was the largest
among the three age groups, respectively, in high, high-
middle, and middle SDI quintiles.

IHD Burden in Different Regions and

Groups

From 1990 to 2017, the largest declines of ASIR were in
high and high-middle SDI countries. Among the 21 GBD
regions, North Africa and Middle East had the highest
ASIR of THD in 2017 (273.8 cases per 100,000, 95% UI:
250.4-297.2), followed by Central Asia and then Eastern
Europe (Table 1, Figure 1). Young people in Oceania,
Central sub-Saharan Africa (SSA), and Eastern SSA had
relatively high IHD incidence rates. The lower the SDI
level, the higher the proportion of young people.
Moreover, elderly IHD incidence was higher in Western
and Central Europe (Figure S2).

Regionally, IHD deaths were the highest in South Asia
during the study period, reaching 1.9 (1.8-2.0) million
cases in 2017. Since 1990, the ASDR of THD has declined
globally, especially in the high SDI quintile, with a decline
of 58.4%. The largest increases in the ASDR have
occurred in East Asia and Central Asia (Table S2). In
2017, Oceania, Central Asia, and Eastern Europe were
the areas with the highest IHD related age-standardized
DALYs among the regions. The age-standardized DALY
rates increased in three regions including Central Asia,
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Figure | The age-standardized incidence(a), death(b), and DALY (c) rates of global ischemic heart disease for both sexes, 1990-2017.

Oceania, and East Asia. Six regions including Central IHD Burden and Sociodemographic
Europe, Australasia, and Western Europe showed the Transition

decreasing trend of DALY cases from 1990 to 2017  The study showed significant trend changes and the esti-
(Table S2). mated annual percentage change in incidence, mortality
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and DALY for periods covered by each trend (Table 2 and
Figure S3). Joinpoint results showed that the incidences of
all SDI quantile regions were downward trends. In the
high SDI quintile, the ASIR decreased from 1990 to
2017, with an overall AAPC of —1.3%. However, other
SDI quantile areas showed upward trends first and
decreased thereafter. Similarly, the ASDR also showed
the same decline in the high SDI quintile as the global
trend, while other SDI quintiles showed fluctuation.
DALYs also showed a similar trend with ASDR. The
lower the regional SDI level, the higher the trend
volatility.

When each region’s ASIR, ASDR and DALYs for
each year from 1990 to 2017 were plotted against an
index of that region’s sociodemographic status in the
same year, the distinct patterns of epidemiological change
were observed in Figure 2. Both an increase in SDI and
a decline in IHD on mortality and DALYs occurred in
many regions. Despite significant SDI improvement, IHD
mortality did not decrease in East Asia and South Asia.
The estimated relationship between SDI and ASRs shown

as the black line, there was a gradual decline for ASDR
and DALY rates as SDI increases, with a more rapid
decline at the highest SDI levels.

Framlingham Risk Factors Attributable to
IHD Burden

Figure 3 shows the ranking of risk factors that cause
DALYs in different regions. Globally, high systolic blood
pressure (SBP) was the most significant factor of DALY's
in the most GBD regions in 2017, accounting for
94.8 million (81.1-107.5) DALYs, followed by high low-
density lipoprotein (LDL) cholesterol, diet low in nuts and
seeds (82.2 and 42.6 million, respectively) (Table S3).
High LDL cholesterol was the leading risk of DALY in
five regions, most of which are high-income countries. It
was noteworthy that South Asia was the only region where
diet in low nuts and seeds contribute DALY's ranked the
third, which also made it a third place in the ranking of
global DALY. The three regions with the highest cumula-
tive DALY rates caused by the top six risk factors were
Oceania, Central Asia and Eastern Europe (Figure S4).

Table 2 Joinpoint Analysis for IHD-Related Age-Standardized Incidence, Mortality, and DALY Rate in Different SDI Quintiles, 1990-2017

Types AAPC Trend| Trend2 Trend3 Trend4
Year EAPC Year EAPC Year EAPC Year EAPC
Incidence
Global —1.2% 1990-1994 0.2* 1994-2000 —-0.5*% 2000-2006 —.4* 20062017 -1.9%
High SDI —1.3*% 1990-2000 —0.5% 2000-2005 —2.4* 2005-2009 —2.1* 2009-2017 —1.3*%
High-middle SDI —1.4* 1990-1995 0.8* 1995-2004 —0.9* 2004-2012 —2.1* 20122017 -3.2%
Middle SDI —0.6* 1990-1994 1.2* 1994-2005 0.0* 2005-2012 —1.5% 20122017 —2.1*
Low-middle SDI —0.6* 1990-1995 0.9* 1995-2005 -0.2* 2005-2012 —1.5% 20122017 —-1.8*
Low SDI —0.3* 1990-1993 1.2* 1993-2006 0.2* 20062017 —1.2%
Mortality
Global —-1.3% 1990-1994 -0.5 1994-1997 —2.3% 1997-2008 —1.5% 2008-2017 —l.1*
High SDI —3.3% 1990-1999 —3.3% 1999-2011 —4.0% 20112017 —-1.6*
High-middle SDI —1.2% 1990-1994 2.7% 1994-1998 —2.9% 1998-2003 0.0 2003-2017 —2.2%
Middle SDI —0.3* 1990-1999 —0.9* 1999-2007 0.1 20072011 0.9% 20112017 —0.6*
Low-middle SDI —0.3* 1990-1998 —0.1 1998-2005 —0.8* 20052012 0.2 20122017 -0.8*
Low SDI —0.3*% 1990-2000 —0.8* 20002005 —0.1 2005-2009 1.1* 20092017 —0.4*
DALY
Global —1.2% 1990-1994 —0.1 1994-1997 —2.0* 1997-2009 —1.4% 2009-2017 —1.0%
High SDI —3.3% 1990-1995 —3.4* 1995-2010 —3.9% 20102014 —2.7% 20142017 —0.6
High-middle SDI —1.3*% 1990-1994 3.7% 1994-1998 —3.3% 1998-2003 0.2 2003-2017 —2.7%
Middle SDI —0.4* 1990-1999 —0.7* 1999-2007 —0.4* 2007201 | 0.7% 20112017 —0.6*
Low-middle SDI —0.4* 1990-1998 —-0.0 1998-2005 -1.0% 2005-2012 0.2 20122017 —1.0%
Low SDI —0.3*% 1990-2005 —0.6* 2005-2008 1.3 2008-201 | 0.1 20112017 —0.6*

Note: *Significantly different from zero (P<0.05).

Abbreviations: IHD, ischemic heart disease; DALY, disability-adjusted life-years; AAPC, average annual percentage change; EAPC, estimated annual percentage change; SDI,

Socio-demographic Index.
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the age-standardized rate of IHD concerning to SDI.
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Figure 3 Ranking the risk factors for DALYs, by global and region, 2017.
From 1990 to 2017, the DALY rate of IHD attribute to  Discussion

high SBP and high LDL cholesterol had fallen substan-
tially (Figure S5). Notable declines occurred in the high
SDI (—65.0% and —63.4%, respectively) regions. On the
contrary, high SBP attributed to DALY's modest decline in
the low (—4.3%), low-middle (—3.8%), and the middle
(—4.5%) SDI quintiles, with very slight fluctuations.
DALY rates from five other risk factors showed similar
trend changes and fluctuations, except for high FPG.

For behavioral risk factors, dietary factors including
diet low in nuts and seeds, and diet low in whole grains,
showed highly similar decrease trends in all regions, with
the smallest reductions in low SDI quantile subregion. For
smoking, the significant reductions for DALYs in each
region occurred between 1990 and 2017, with the most
considerable reduction observed in the high SDI quantile
(=72.9% [-74.3, —71.5]). DALY caused by smoking in
high-middle SDI quantile had been the highest among all
GBD regions.

The study of the GBD 2017 data showed the change trends
and patterns of the incidence, mortality, and DALYs of
IHD worldwide, as well as their most relevant risk factors.
This study revealed that the burden of IHD was high and
vary widely between countries and territories, with the
absolute number of cases showing an increasing trend in
all 21 regions except Central Europe. The ASIR have the
downward pattern in all countries, with the most quickly
declining trends in high SDI countries. The number of
deaths increased globally, with only the high SDI areas
declined. IHD remained the leading cause of death world-
wide in 2017, accounting for 15.96% of all deaths."

IHD Burden in Different Regions and
Groups

GBD 2017 (includes 195 countries and territories) was
divided into 21 regions based on epidemiological simila-
rities and geographical proximity by IHME.'> The data
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was collected and analyzed for top-down hierarchical esti-
mation and real-time updated from more than 156 coun-
tries and territories by nearly 10,000 researchers.'® Our
regional analysis showed that DALY's and death rate in all
regions declined steadily with SDI increased during the
same period.

The ASRs differences among regions may attribute to
the differences in health care interventions, modifiable risk
factors, and demography.”® Lower SDI levels, such as
Africa and other LMICs, should have higher ASDR and
ASIR due to low health literacy, low medical treatment
level and unhealthy living habits.®*' The burden of IHD is
rising in SSA, which was previously considered a rare
disease, and now it ranks 8th among the main causes of
death for men and women in this region.”> Some studies
showed that low SDI areas, such as SSA, are at the
beginning of epidemiological transition, facing
a contemporary double burden caused by infectious and
non-communicable diseases.>>>* Other studies indicated,
in low SDI regions, that IHD was relatively low due to few
cardiovascular risk factors such as diabetes, obesity, meta-

bolic disorders, and ethnic risk,6’25

and due to artificially
low case-diagnosis rates and misclassification of potential
causes of death with insufficient health care systems and
scarcity of cardiac professionals.?®

Eastern Europe, Central Europe and Central Asia of the
21 regions had the highest IHD death rates. In Eastern
Europe, the ASDR has been declined steadily since 2005
after experiencing two upward and downward trends.
Possible assumptions include socio-economic inequality,
dietary habit difference, access to health care, and the pro-
portion of health budget expenditures.®” It experienced two
great events in the 20th century: the Revolutions of 1989
and the Dissolution of the Soviet Union. The series of
revolutions in 1989 in Eastern Europe caused violent social
unrest, and governments were also unstable or frequently
changed in various countries.”® Since 1991, many commu-
nist parties in Europe have disbanded, and Central and
Eastern European countries have generally experienced
a transitional recession. The education and health systems
had been severely damaged, and a higher risk of disease
incidence and death was also shown.?*%° Belarus, for exam-
ple, had the highest IHD incidence in Eastern Europe,
which had been increasing since 1990, declining after
2010.%° High-middle SDI areas have higher mortality rates
than those with high or low SDI areas, the causes of regional
differences need to be considered from multiple perspec-
tives. On the one hand, the decline rate in high-middle SDI

quantile is slower than that in high SDI regions. The
improvement of medical quality is related to the economic
growth of a country.®" In high SDI areas, the early mortality
level is relatively high. However, in the United States,
Germany, Australia, and New Zealand, the overall mortality
level of IHD has shown a rapid downward trend with the
adoption of effective prevention measures of cardiovascular
disease (CVD), and the use of innovative drugs, ete.>?

On the other hand, due to low use of secondary pre-
vention drugs and insufficient early diagnosis capabilities,
and so on, the IHD mortality in some countries with low
SDI was higher.”' While prevention and treatment levels
have improved in high-middle SDI region since the econ-
omy developed, there have been changed in unhealthy
lifestyles such as poor diet, lack of exercise, and sedentary
lifestyle.*® The changes have become the main risk factors
for CVD, such as high blood pressure, high fasting glu-
cose, which will lead to higher ASDR. In Ukraine with
high-middle SDI. An analysis in 2019 showed that high
rate of smoking, obesity, and hypertension also contributed
to its high IHD mortality.*> The high IHD death rate in
Bulgaria related to the widespread alcohol abuse.***’
A report showed that alcohol consumption of Bulgarians
accounted for 1.7% of total consumer spending in 2017,
which is higher than the EU average.*® In addition, other
risk factors such as alcohol and psychological stress, also

played a role in CVD mortality in Eastern Europe.”®*’

Framingham Risk Factors
Risk factors for IHD
modifiable factors. The Framingham Heart Study clarified

include modifiable and non-

to cardiovascular “risk factors” for the first time, including
high blood pressure, hyperlipidemia and diabetes.’® The
studies have shown that much of the burden on IHD can
attributed to modifiable atherosclerotic risk factors.®*
Non-modifiable risk factors include age (above 50 years),
gender, genetics and family history of IHD. This study
analyzed age patterns in different SDI regions in the past
27 years and found that the incident cases continued to
increase globally since 1990, especially the most massive
increase in age >75 years old, unlike the study by Dai
et al.*® In the middle and below SDI regions, the incidence
of the population over 50 years old increased rapidly. The
risk was also significantly higher for men across the gen-
der, similar in all regions.

This study analyzed 23 level-3 risk factors that caused
the DALY in order to the prevention and control of IHD.
IHD causes many premature deaths, and patients who
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survive after treatment often have chronic disabilities.
DALY is a standard global health metric routinely applied
in health policy decision-making,*® it can provide
a comprehensive measure of early mortality and treatment-
related morbidity, and can also reflect the differences in
different regions.'”

High systolic blood pressure (SBP) remains the most
critical risk factor for DALYs from IHD, although the
attributable value has decreased since 1990. The fluctua-
tions of high SBP in high-SDI quantiles were indeed close
to that of all-cause deaths, but showed a different decreas-
ing trend since 2005. Previous studies demonstrated that
increased SBP is associated with increased CVD risk.*' In
addition to a high prevalence of CVD itself, high blood
pressure can also cause severe body multiple organ
dysfunction.** The prevalence of hypertension was very
high in countries worldwide, especially in European and
American countries.*”** High fasting plasma glucose
(FPG) was also considered a potential risk factor for
[HD.*? Unlike the other five risk factors, in middle and
below SDI quantiles, the contribution of high FPG showed
a slight upward trend. This was also in line with the
conventional understanding that obesity or hyperglycemia
is more likely to occur in high-income countries or
regions.45 In Oceania, Central Asia, North Africa and the
Middle East, the phenomenon that high FPG leads to
higher DALY, was considered to be due to local changes
in food types, because incorrectly promoting high-calorie
and low-nutrition foods will cause high FPG and obesity.*’

As for dietary factors, globally, low seeds and nuts diet and
low-whole-grain diet accounted for more than 25% of DALY
among the top six risk factors, and ranked the third most
significant risk. Because the South Asia (one of the most
densely populated regions in the world, eg, India, and
Bangladesh) was the only region where diet in low nuts and
seeds contribute to DALY's ranked third, which also affects the
ranking globally, made this diet ranked a third place of risk
factors in the global DALY. Furthermore, the age-standardized
DALY rate associated with the low nuts and seeds diet remains
the highest in Eastern Europe. In most Western European
countries (eg, Greece and Italy), high DALY caused by impro-
per diet is relatively less than in other regions.*® Because
Western Europe, adopts the Mediterranean dietary pattern,
which is rich fruits, vegetables and whole grains, and low
saturated fat, high monounsaturated fatty acids and dietary
fiber.*” Smoking is another major behavioral risk factor.** In
Oceania, Central Asia, Central and Eastern Europe, smoking-
related DALYs exceeded 1000 per 100,000 population. The

WHO Eastern Mediterranean Region (EMR), which com-
prises 22 high, middle and low-income countries/territories,
has a high prevalence of smoking, particularly among men.*’
Smoking rates in EMR are currently estimated to be on the
rise, although global smoking rates are falling under various
measures.”” High SDI countries such as Iceland, Canada, and
Norway have successfully reduced smokers’ prevalence by
more than half through policy guidelines.’'*? However, many
countries worldwide have taken measures to control tobacco
and made some progress, tobacco still threatens people’s
health all over the world, and further efforts are needed.’ 3,54

The data in this study came from the estimates of
GBD, and all GBD limitations were also applicable to
this article. Although GBD provides a continuously
improved high-quality estimate of the global burden of
disease,” there were some unavoidable limitations. For
example, methods developed to estimate missing data
and adjust for measurement differences among source
studies were no real substitute for high-quality IHD sur-
veillance data from every GBD region, using standardized
case definitions and measurement methods. Furthermore,
the estimates based on data from some countries, many of
which lacked raw data and the estimates were influenced
by parameters and models. However, GBD provided us
with a reasonable basis for international comparison.

Conclusion

In summary, this analysis of the global burden of IHD
showed that the trends of morbidity and mortality were
decreasing globally, but the incidence, death and DALY of
IHD were still at a high level and caused a considerable
burden of disease. Most of the risk factors of IHD are
modifiable, corresponding measures should be taken to
cope with attributable risk factors and reduce the burden of
IHD. IHD burden was difference in different SDI regions. It
is necessary to learn successful and effective experience in
controlling IHD risks and decreasing health disparities
between countries with different development levels.
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