
The Eastern Mediterranean region (EMR), one of the six 
official WHO-designated geographical areas, comprises 
22 countries and territories (Afghanistan, Bahrain, 
Djibouti, Egypt, Iran, Iraq, Jordan, Kuwait, Lebanon, 
Libya, Morocco, Oman, Pakistan, Palestine, Qatar, 
Saudi Arabia, Somalia, Sudan, Syria, Tunisia, United 
Arab Emirates (UAE), and Yemen), with a population 
of ~583 million people1. Accordingly, a wide variation 
in culture, language, religion, political and social con-
text, historical background, and economic status exists 
across this region2. Indeed, the Human Development 
Index (a composite measure of life expectancy, educa-
tion, and per capita income indicators) ranges from 0.85 
in Qatar to 0.47 in Dijbouti3. Eight official languages 
(and many more dialects) are used, and three major 
religions are practiced across the numerous countries 
in the EMR. Of the 22 countries and territories in the 
EMR, 16 are considered low-income or middle-income 
countries1 (FIG. 1). Several nations in the EMR have long 
histories of political instability, war, and social con-
flict, which have led to massive internal and external 

displacement of residents; indeed half of all countries 
and territories in the area are currently in a state of 
acute or chronic emergency. Not surprisingly, these 
social determinants of health and associated inequities 
affect health status and accessibility to care across the 
EMR. As a consequence, epidemiological data on dis-
ease incidence, prevalence, and management are lack-
ing. Some of the limitations in the data included in this 
Review are discussed below.

As in other developing areas of the world, the EMR 
has undergone the shift in burden of disease in the past 
3 decades from largely communicable disorders, such 
as lower respiratory infections, to noncommunicable 
diseases (NCD), such as cardiovascular disease (CVD) 
and diabetes mellitus. The rate of death from NCD in 
the EMR (654 per 100,000 persons) is higher than the 
global rate (539 per 100,000 persons)4, and expected to 
peak by 2030 in this region5. Approximately 58.4% of 
total deaths in the EMR were attributable to NCDs in 
2015, with the primary cause being CVD (27.4% of total 
deaths; TABLE 1)6. For this reason, a better understanding 
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Abstract | The Eastern Mediterranean region (EMR) comprises 22 countries or territories spanning 
from Morocco in the west to Pakistan in the east, and contains a population of almost 600 million 
people. Like many other developing regions, the burden of disease in the EMR has shifted in the 
past 30 years from primarily communicable diseases to noncommunicable diseases such as 
cardiovascular disease (CVD). Cardiovascular mortality in the EMR, mostly attributable to 
ischaemic heart disease, is expected to increase more dramatically in the next decade than in any 
other region except Africa. The most prominent CVD risk factors in this region include tobacco 
consumption, physical inactivity, depression, obesity, hypertension, and diabetes mellitus. Many 
individuals living in the EMR are unaware of their risk factor status, and even if treated, these risk 
factors are often poorly controlled. Furthermore, infrequent use of emergency medical services, 
delays in access to care, and lack of access to cardiac catheterization affects the timely diagnosis 
of CVD. Treatment of CVD is also suboptimal in this region, consisting primarily of thrombolysis, 
with insufficient provision of timely revascularization. In this Review, we summarize what is 
known about CVD burden, risk factors, and treatment strategies for individuals living in the EMR. 
This information will hopefully aid decision-makers when devising strategies on how to improve 
CVD prevention and management in this region.
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of the nature of CVD in this region is imperative. In this 
Review, we discuss what is known about CVD burden, 
associated risk factors, and treatment and management 
strategies in the EMR.

Epidemiology
Incidence and prevalence
Data on the incidence and prevalence of CVD in the 
EMR are scarce. The 2004 Global Burden of Disease 
Study reported an incidence of 0.4 million for heart 
failure, and a prevalence of 4.1 million for angina pec-
toris in individuals living in the EMR7. The Prospective 
Urban Rural Epidemiological study of community-
dwelling residents of Iran and UAE reported a 5.9% 
prevalence of coronary heart disease and a 3.0% preva
lence of stroke8. Ischaemic heart disease is the most 
common form of CVD experienced by patients in this 
region (49.7% of all CVDs), followed by cerebrovascu
lar disease (such as stroke, transient ischaemic attack, 
subarachnoid haemorrhage, and vascular dementia; 
total 21.8%), inflammatory heart diseases (2.8%), 
and rheumatic heart disease (2.1%)7.

Several national studies conducted in the EMR have 
also reported on the incidence and prevalence of CVD, 
particularly for coronary heart disease. The Sudan 
Household Survey conducted in 2006 reported a total 
CVD prevalence of 2.5%; hypertensive heart disease, 
rheumatic heart disease, ischaemic heart disease, and 
cardiomyopathy make up >80% of all CVDs in the 
Sudanese population9. A nationally representative sur-
vey conducted in Egypt in 1991–1993 found an over-
all prevalence of coronary heart disease of 8.3% (8.9% 
for women and 8.0% for men)10. The CADIS study,11 
conducted in 1995–2000 in Saudi Arabia, reported 
a 5.5% prevalence of coronary artery disease among 
adults aged 30–70 years (6.6% in men and 4.4% in 
women). The prevalence of coronary artery disease 
among adults aged ≥40 years in Lebanon was 13.4% 
(17.8% for men and 9.0% for women) in 2013–201412. 
Similarly, in Pakistan, the prevalence of coronary artery 
disease was higher in men (6.1%) than in women 
(4.0%) in 2004–200513. Among Arab Palestinians, 
a population-based heart attack registry reported an 
age-adjusted incidence of coronary heart disease of 

796 per 100,000 individuals14, whereas among patients 
admitted to a chest pain unit in Tunisia in 2012 and 
2014, the incidence of acute coronary syndrome was 
22.3%15. In Iran, a 10‑year population-based study 
(2001–2011) that included 6,504 adults in urban and 
rural areas of three counties reported an incidence of 
acute myocardial infarction, unstable angina, and stroke 
of 352, 574, and 265 per 100,000 person–years in men 
and 186, 584, and 279 per 100,000 person–years in  
women, respectively16,17.

The incidence rates for stroke have been reported for 
four Gulf countries. A hospital-based study conducted 
in 1995 in Bahrain reported an incidence of stroke 
of 57.0 per 100,000 individuals per year18, whereas a 
prospective study performed in Kuwait in 1989, 1992, 
and 1993 reported an incidence of 27.6 per 100,000 
individuals per year19. In addition, a 1997 hospital-
based study in Qatar reported an incidence of 41.0 per 
100,000 individuals per year20, and a stroke registry 
that included individuals from the eastern province of 
Saudi Arabia reported an incidence of 29.8 per 100,000 
individuals per year21.

Morbidity
Globally, CVDs are responsible for 151.4  million 
disability-adjusted life-years (DALYs), of which 62.6 mil
lion are attributable to ischaemic heart disease and 
46.6 million to cerebrovascular disease22. CVD is the 
leading cause of disability in the EMR, accounting for 
9.2% of total DALYs7. Among all CVDs in individuals 
living in the EMR, ischaemic heart disease accounts for 
47.0% of DALYs, followed by cerebrovascular disease 
(20.6%), hypertensive disease (7.2%), rheumatic heart 
disease (4.5%), and inflammatory heart disease (4.1%)7.

Key points

•	Cardiovascular disease (CVD) mortality in the Eastern Mediterranean region (EMR) 
is estimated to increase more dramatically in the next decade than in any other global 
region except Africa

•	CVD risk factors such as tobacco consumption, physical inactivity, depression, 
overweight/obesity, hypertension, and diabetes mellitus are prominent among 
the population living in the EMR

•	Despite the high risk factor and disease burden in the EMR, public knowledge and 
awareness of CVD symptoms and its risk factors are very low, leading to poor control 
of these risk factors

•	The treatment and management of CVD in the EMR is suboptimal, and mostly 
involves thrombolysis, with insufficient provision of timely revascularization

•	Secondary prevention through cost-effective strategies such as cardiac rehabilitation 
is limited by low availability
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Data on hospitalization rates of individuals with 
CVD in the EMR are scarce. In a Lebanese study, the 
number of hospitalizations attributable to heart failure 
was 11,324 in 2012, with a total hospitalization cost 
of US$38.1 million23. Approximately 1% of Oman’s 
National Health Service expenditure is currently used 
for the treatment and management of heart failure, 
and 5% of all hospital admissions are due to heart fail-
ure, with a high readmission rate (25–30%) among 
these patients24.

Mortality
As with the rest of world, CVD is the leading cause of 
mortality in the EMR25. According to estimates made 
by WHO, regional mortality related to CVD in the 
EMR was 27.4% in 2015 (compared with 12.0% in 
Africa and 47.0% in Europe; TABLE 1)6. This estimate 
is projected to increase to 32.1% by 2030, which repre-
sents the second greatest increase after Africa among 
the WHO-designated regions25. CVD mortality in the 
other regions are projected to either decrease by 2030 
(Europe, Americas, and Western Pacific) or only slightly 
increase (South-East Asia; TABLE 1)25. Of the CVD 
deaths in the EMR, ischaemic heart disease was the pre-
dominant cause, followed by stroke and hypertensive 
heart disease (TABLE 2)6.

CVD mortality for each country in the EMR, shown 
in FIG. 1, ranges from 6% in Somalia to 49% in Tunisia26. 
In a 2016 study, CVD was estimated to account for 45% 
of deaths in the six Gulf Council countries (Bahrain, 
Kuwait, Oman, Qatar, Saudi Arabia, and UAE)27. 
Among these countries, the highest proportion of CVD 
deaths was in Saudi Arabia (46%) and Kuwait (41%)27.

CVD risk factor burden
A dramatic increase in CVD risk factor burden has 
been observed in the EMR in the past 30 years28. Both 
behavioural (for example, tobacco exposure, physical 
inactivity, poor diet, and harmful alcohol consumption) 
and clinical (such as obesity, hypertension, dyslipid
aemia, diabetes, and depression) risk factors can lead 
to increased risk of CVD. Available data on the preva
lence of these risk factors in the general population of 
the EMR are described below, in addition to evidence 
of awareness and means to reduce these risk factors.

Behavioural risk factors
Tobacco use. The prevalence of tobacco smoking in the 
EMR was 25.4% in 2015, higher than the global preva
lence (22.7%), but lower than in Europe (27.3%) and the 
Western Pacific regions (25.8%)29. Among countries of 
the EMR, Syria had the highest prevalence of tobacco 

Figure 1 | Cardiovascular mortality and World Bank income data on countries in the Eastern Mediterranean region. 
Population is displayed in millions. Mortality and income data for Palestine is unavailable.
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Tunisia
Population: 10.9
% CVD deaths: 49
Income group:
upper middle

Libya
Population: 6.2
% CVD deaths: 43
Income group:
upper middle

Jordan
Population: 7.0
% CVD deaths: 35
Income group:
upper middle

Lebanon
Population: 4.6
% CVD deaths: 47
Income group:
upper middle 

Syrian Arab Republic
Population: 21.9
% CVD deaths: 28
Income group:
lower middle  

Iraq
Population: 32.8
% CVD deaths: 33
Income group:
upper middle

Afghanistan
Population: 29.8
% CVD deaths: 19
Income group: low

Pakistan
Population: 179.0
% CVD deaths: 19
Income group:
lower middle

Kuwait
Population: 3.3
% CVD deaths: 41
Income group: high

Qatar
Population: 2.1
% CVD deaths: 24
Income group: high

Bahrain
Population: 1.3
% CVD deaths: 26
Income group: high

Oman
Population: 3.3
% CVD deaths: 33
Income group:
high

Yemen
Population: 23.9
% CVD deaths: 21
Income group:
lower middle

United Arab Emirates
Population: 9.2
% CVD deaths: 30
Income group:
high

Djibouti
Population: 0.9
% CVD deaths: 14
Income group:
lower middle

Somalia
Population: 10.2
% CVD deaths: 6
Income group:
low

Sudan
Population: 37.2
% CVD deaths: 12
Income group:
lower middle

Egypt
Population: 80.7
% CVD deaths: 46
Income group:
lower middle

Morocco
Population: 32.5
% CVD deaths: 34
Income group:
lower middle

Saudi Arabia
Population: 28.3
% CVD deaths: 46
Income group:
high

Iran (Islamic
Republic of)
Population: 76.4
% CVD deaths: 46
Income group:
upper middle
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smoking (21.0%), whereas Oman had the lowest (12.4%). 
The overall prevalence of smoking is much higher in 
men (40.0%) than in women (6.8%)25. The use of alter-
native forms of tobacco smoking, such as water pipe 
smoking, is also gaining popularity in the EMR. Indeed, 
water pipe smoking has already replaced cigarettes as 
the most common form of tobacco use in the region30. 
The prevalence of water pipe smoking ranged from 
9.0% to 15.0% among representative samples of students 
aged 13–15 years in several EMR countries (including 
Bahrain, Kuwait, Oman, Qatar, UAE, and Yemen)30. 
Although social mores limit public cigarette smoking 
among women and adolescents, use of alternative forms 
of tobacco such as water pipe smoking is more socially 
and culturally accepted, rendering it a major threat to 
cardiovascular health going forward31.

Physical inactivity. Globally, 23% of adults accrue less 
than the recommended 150 min of moderate or vigorous-
intensity physical activity per week25. The EMR has the 
highest prevalence of insufficient physical activity of any 

other region (38.7% for women and 27.5% for men; 
FIG. 2). At a national level, insufficient physical activ-
ity is highest in Saudi Arabia and lowest in Jordan25. 
Specifically, according to the Saudi Health Information 
Survey, 46.0% of men and 75.1% of women engage in 
low‑to‑zero physical activity32. Consistent with data 
from this survey, a systematic review published in 2016 
reported that the rate of physical inactivity ranged from 
53.2 to 98.1% among women living in Saudi Arabia31.

Diet and alcohol consumption. Dietary indiscretions 
that contribute to increased risk of CVD include high 
intake of salt, sugar, saturated fats, and processed foods, 
as well as low intake of fruit, vegetables, and fibre. 
Sodium, fruit, and vegetable intake by global regions 
is presented in FIG. 3 (REF. 32). The Middle East and 
North Africa regions (which includes 18 of 20 countries 
in the EMR) ranks seventh highest for sodium intake 
among 21 regions; the estimated daily sodium intake in 
this region is 3.95 g per day33,34. Notably, this range is 
within the recommendations of the recent World Heart 
Federation, European Society of Hypertension, and 
European Public Health Association technical report on 
sodium intake and CVD35.

The rate of fruit and vegetable intake among individ-
uals living in the EMR has not been thoroughly investi-
gated yet. Data are available for several countries in the 
region, but date before 2008 (REF. 36). Most individuals 
living in the EMR have an inadequate intake of fruit 
and vegetables. For example, only 7.3% of individuals 
from Saudi Arabia aged 15–64 years reported consum-
ing the WHO-recommended five servings of fruit and 
vegetables per day37. Furthermore, a comprehensive 
systematic analysis published in 2015 that included the 
WHO’s STEPS database and the Food and Agriculture 
Organization’s food balance sheet data showed that the 
mean daily intake of fruit in the Middle East and North 
Africa region was <130 g per day, and the mean intake 
of vegetable was <200 g per day, less than the recom-
mended 400 g per day for each for the prevention of 
NCDs38 (FIG. 3).

With regards to harmful use of alcohol as a risk fac-
tor for CVD, the EMR has the lowest consumption per 
capita of any global region. The prevalence of heavy epi-
sodic drinking in the EMR is 0.1% among individuals 

Table 1 | Projected deaths from CVDs in 2015 and 2030 by region

Region Parameter 2015 2030

NCD CVD NCD CVD

Eastern 
Mediterranean region

Deaths (per 100,000) 363.0 170.0 445.0 208.0

% total 58.4 27.4 68.7 32.1

Africa Deaths (per 100,000) 390.0 125.0 345.0 150.0

% total 33.0 12.0 42.5 16.3

Americas Deaths (per 100,000) 550.0 199.0 651.0 222.0

% total 80.3 29.1 82.8 28.3

South-East Asia Deaths (per 100,000) 491.0 217.0 611.0 266.0

% total 63.5 28.0 72.5 31.6

Europe Deaths (per 100,000) 873.0 465.6 893.3 433.1

% total 88.2 47.0 88.9 43.1

Western Pacific Deaths (per 100,000) 587.0 284.0 735.0 325.0

% total 84.1 40.7 87.2 38.6

Global Deaths (per 100,000) 5,406.4 246.5.0 6,252.5 268.6

% total 68.4 31.2 73.9 31.7

CVD, cardiovascular diseases; NCD, noncommunicable diseases

Table 2 | Deaths related to cardiovascular disease by type in 2015

Disease Eastern Mediterranean region World

Deaths per 
100,000

Deaths 
(000s)

% Total 
deaths

Deaths per 
100,000

Deaths 
(000s)

% Total 
deaths

All cardiovascular diseases 170.0 1,107 27.4 246.5 17,867 31.2

Rheumatic heart disease 6.0 41 1.0 5.1 371 0.6

Hypertensive heart disease 12.0 81 2.0 15.7 1,137 2.0

Ischaemic heart disease 79.0 517 12.8 104.8 7,594 13.2

Stroke 53.0 346 8.5 92.4 6,700 11.7

Cardiomyopathy, myocarditis, endocarditis 6.0 41 1.0 6.6 482 0.8

Other circulatory diseases 12.0 81 2.0 21.8 1,584 2.8
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aged ≥15 years, compared with the global prevalence of 
7.0%25. This low value is probably attributable to reli-
gious and cultural considerations in the majority of 
individuals living in the EMR.

Clinical risk factors
Obesity. The prevalence of obesity in the EMR is the third 
highest across all global regions, at 23.6% for women and 
14.6% for men26. According to WHO, >50.0% of women 
in the EMR are overweight25. Within the EMR, the Gulf 
countries have the highest obesity rates, particularly 
Qatar (TABLE 3). However, an ongoing study projected 
a higher prevalence of obesity in Saudi Arabia than 
in Qatar by 2017, at an estimated prevalence of 52.9% 
(38.2% for men and 67.5% for women)39,40. Furthermore, 
a systematic review reported a 6–29% prevalence of obe-
sity among female university students in Saudi Arabia, 
increasing to 21–71% among women in primary care 
centres and national studies31. In 2008, the Weqaya 
screening programme in the UAE (specifically in Abu 
Dhabi, the largest emirate in the UAE) reported that 67% 
of screened adults (n = 50,138) were either overweight or 
obese41. In addition, the DISCOVERY study42, a volun-
tary point‑of‑care CVD risk factor screening programme 
conducted in four shopping malls, nine outpatient health-
care facilities, and three labour camps in the UAE, found 
that 20.0% of 4,128 participants were obese42.

Hypertension. Among all the WHO-designated geo-
graphical regions, the prevalence of hypertension is sec-
ond highest in the EMR after Africa25. Within the EMR, 
the prevalence of hypertension is highest in Somalia 
(26.4%) and Morocco (25.3%), whereas the UAE has 
the lowest prevalence (14.7%)25,43 (TABLE 3). However, 
the Weqaya screening programme in Abu Dhabi 
reported a hypertension rate of 23.0% among adults41, 
which differed from the 31.0% prevalence reported by 
the DISCOVERY study42,44. Within the Gulf area, the 
Saudi Arabian SHIS study44 reported a 17.7% preva-
lence of hypertension for men and 12.5% for women. 
The rate of hypertension among individuals living in 
Palestinian refugees camps is estimated at 16.2%45.

Dyslipidaemia. The most recent global statistics avail-
able on the prevalence of dyslipidaemia stems from a 
2008 report by WHO43. The global prevalence of ele-
vated total cholesterol (≥5 mmol/l) among adults aged 
≥25 years was 38.9% (37.3% for men and 40.2% for 
women)43. Among the WHO-designated regions, the 
prevalence of hypercholesterolaemia was third highest 
in the EMR, at 38.4% (40.4% for women and 36.2% for 
men)43. In the majority of the Gulf countries, the preva-
lence of hypercholesterolaemia was ≥50%, with the UAE 
with the highest prevalence at 56.7%7 (TABLE 3). In the 
UAE, the DISCOVERY study42 reported that 69.0% of 
the 4,128 volunteers who participated in the CVD risk 
factor screening programme had dyslipidaemia.

Diabetes mellitus. The global prevalence of diabetes 
mellitus in 2014 was 9%25. Notably, the prevalence of 
diabetes was the highest in the EMR (14%) compared 
with all other regions. Kuwait, Qatar, and Saudi Arabia 
were among the top 10 countries in the world with the 
highest prevalence of diabetes46. The incidence of diabe-
tes is expected to double in countries within the EMR in 
the next 25 years, given that an estimated four out of ten 
adults with diabetes are thought to be currently undiag-
nosed46. In Abu Dhabi, the prevalence of diabetes was 
18% in 2008, and 27% of the population had evidence 
of prediabetes41. However, the DISCOVERY study42 con-
ducted in individuals from across the entire UAE reported 
a substantially higher diabetes prevalence of 32%, which 
might be partially attributable to selection bias, given that 
participants in this study were all volunteers.

Depression. Depression is recognized as an important 
risk factor for CVD, which is associated with poor 
prognosis47–49. Indeed, a 2013 review showed that major 
depressive disorders contributed to 3.8 million DALYs 
related to ischaemic heart disease globally50. Despite 
the social, economical, and political instability of many 
EMR countries that might negatively affect the mental 
health of its residents, data on the prevalence of depres-
sion in these countries are scarce. Moreover, depression 
rates in the EMR are most probably underestimated 
owing to lack of mental health services or access to 
such services (especially in politically unstable areas)51, 
as well as cultural stigmas associated with mental illness. 
A 2013 systematic review reported that countries with 

Figure 2 | Physical activity and obesity levels by WHO-designated region and sex. 
a | Age-standardized prevalence of insufficient physical activity in adults aged ≥18 years 
by WHO region and World Bank income group. Insufficient physical activity is defined 
as <150 min of moderate intensity physical activity per week. b | Age-standardized 
prevalence of obesity in adults aged ≥18 years (BMI ≥30 kg/m2) by WHO world region 
and World Bank Income group. AFR, African region; AMR, Region of the Americas; 
EMR, Eastern Mediterranean region; EUR, European region; SEAR, South-East Asia 
region; WPR, Western Pacific region. Reproduced from World Health Organization, 
Global status report on noncommunicable diseases 2014, with permission from WHO.
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the world’s highest depression rates are found predom-
inantly in the Middle East and North Africa region50. 
The highest depression rate in any country globally was 
reported in Afghanistan, where more than one in five 
individuals have depression50. In Morocco, the point 
prevalence of major depressive disorder was 26.5%; this 
value is alarmingly high compared with the 3.2% rate of 
depression reported by the WHO World Health Surveys 
across 60 countries51.

Prevention, diagnosis, and treatment
Patient understanding of CVD risk 
Despite the high CVD risk factor and disease burden 
among individuals living in the EMR, public knowledge 
and awareness of CVD risk factors are incredibly low. 
Among 900 Kuwaiti individuals who completed sur-
veys on knowledge of CVDs and symptoms, 59.4% did 
not know of any type of CVD, 40.7% were not aware of 
any heart attack symptoms, and 47.8% were not aware 
of any stroke symptoms52. Similarly, a Jordanian study 
reported limited knowledge and awareness of CVD 
among 1,000 surveyed individuals53. Among Jordanian 
patients with acute coronary syndrome, an estimated 

mean delay of 7.8 h from symptoms onset to coronary 
reperfusion was attributed to a lack of awareness about 
symptoms, resulting in a delay in seeking medical care54.

Risk factor awareness and control
Awareness of CVD risk factors is necessary for initiat-
ing therapy and achieving control. The WHO STEPwise 
survey was a household-based, interviewer-administered 
survey that assessed control rates for the main NCD risk 
factors, which are applicable to CVD55. Data from the 
countries that participated (Egypt, Iraq, Jordan, Kuwait, 
Lebanon, and Pakistan) are presented in TABLE 4 (REF. 56), 
and can be directly compared given the consistent 
methodology used to collect results. However, the analy-
sis should be interpreted with caution as the surveys were 
conducted during different time periods in the different 
countries. Among the NCD risk factors, diabetes was the 
most well-controlled; however, Iraqi patients had the low-
est medication rate at 15.1%, whereas Kuwaiti patients 
had the highest (85.4%)56. Bailey and Kodack reported 
that among all patients diagnosed with diabetes, <50% 
are thought to adhere to recommended therapies57. 
Jordanians had the highest medication rate for dyslipid
aemia (62.1%), whereas Lebanon had the lowest rate 
(41.2%)56. These rates are similar to those observed in 
the USA, where only 49.0% of patients adhered to statin 
therapy after a myocardial infarction event58. Jordanians 
also had the highest medication rate for hypertension 
(83.7%), whereas Pakistani patients had the lowest rate 
(52.9%). In comparison, an analysis of national surveys 
conducted in 20 countries showed that rates of medica-
tion use for hypertension ranged from <8% in Germany 
and Turkey to 59.1% in the USA59.

Other multicountry studies have similarly demon-
strated low risk factor control rates in the EMR. In the 
PURE study60, involving 2,074 participants from Iran, 
Turkey, and UAE, 52.5% were aware they had hyperten-
sion, and of these patients, 50.8% received antihyper
tensive treatment. Notably, only 33.6% of the treated 
patients had blood pressure controlled to <140/90 mmHg. 
With regard to dyslipidaemia, the CEPHEUS study61 
conducted in six Arabian Gulf countries highlighted 
the suboptimal management of hypercholesterol
aemia among its residents. According to the National 
Cholesterol Education Programme guidelines based on 
patient risk categorization, LDL-cholesterol goals were 
attained in 91.1% of low-risk individuals, 52.7% of high-
risk individuals, and 32.0% of very high-risk individ
uals. Finally, the DYSIS-Middle East study62 assessed 
patients from Jordan, Lebanon, Saudi Arabia, and the 
UAE who had been on statin therapy for ≥3 months. Of 
the 2,182 patients enrolled, 52.3% had established CVD 
and 82.6% were at very high risk of cardiovascular events. 
Notably, 61.8% of all patients did not achieve target LDL-
cholesterol levels. Low HDL-cholesterol levels and high 
triglyceride levels were reported in 55.5% and 48.5% of 
patients, respectively62.

Several country-specific, survey-based studies have 
also been performed. An Iranian national household sur-
vey revealed that of the 21,350 participants, 42.7% had 
hypertension63. Importantly, however, 53.8% of patients 

Figure 3 | Global rates of sodium, fruit, and vegetable intake38. a | Mean, 
age-standardized intake of sodium according to region. b | Mean, age-standardized 
intake of fruit according to region. c | Mean, age-standardized intake of vegetable 
according to region. NCD, noncommunicable disease.
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with hypertension were unaware of their disease, and 
of those who were aware, only 38.1%% were receiving 
antihypertensive medication63. In a population-based, 
cross-sectional survey involving 2,077 participants from 
Palestine, the overall prevalence of hypertension was 
27.6%64. Among these patients, 49.0% were unaware 
of their elevated blood-pressure levels, 40.2% received 
antihypertensive treatment, and only 9.5% achieved the 
target blood-pressure level of <140/90 mmHg (REF. 64). 
In  Lebanon, among 4,205 participants assessed in 
public, primary health-care units who were report-
edly free from diabetes or hypertension, 11.0% had 
elevated blood-glucose levels and 17.0% had elevated 
blood-pressure levels65.

Together, these data demonstrate the lack of awareness 
of CVD risk factors and a subsequent failure to control 
for these risk factors among patients in the EMR, which 
could be related to lack of access to health care, poor 
public understanding of disease risk, and an absence of 
self-care among diagnosed patients to optimize adherence 
to treatment. Furthermore, health-care providers might 
also lack awareness of risk factor targets, as exemplified 
through a study conducted in Saudi Arabia involving both 
primary and specialist physicians66. Of the 529 physicians 
who completed the survey, only 32%, 40%, and 70% 

were aware of the recommended risk reduction targets 
for blood pressure, LDL cholesterol, and blood glucose, 
respectively, for patients with coronary heart disease66.

Risk assessment in primary care
Primary care is a crucial setting for CVD prevention, 
through global risk factor assessment and patient 
counselling. The WHO and the International Society of 
Hypertension developed CVD prediction charts to help 
physicians estimate overall CVD risk; this risk score is 
then used to inform treatment decisions (such as life-
style changes or medication)67. However, an Egyptian 
survey showed that only 23.0% of family physicians 
routinely used cardiovascular risk assessment tools, who 
had a preference for tools developed for individuals in 
the USA (30.8%) rather than those recommended by the 
WHO for Egypt specifically (20.2%)68. Moreover, physi
cians with ≥5 years of experience who treat a high vol-
ume of patients were more likely to use the CVD risk 
assessment tools than younger, less experienced, and 
unqualified physicians68. In Saudi Arabia, only 6.7% of 
29 primary care physicians reported using a risk chart 
to assess their patients for CVD risk, even though the 
majority (75.9%) of these physicians were aware of CVD 
risk assessment scores69.

Table 3 | Prevalence of obesity, hypertension, dyslipidaemia, and impaired glucose levels by sex and EMR country25,43

Country Hypertension*  
(%)

Raised blood-
glucose level‡ (%)

Dyslipidaemia  
(%)

Overweight  
(%; BMI >25 kg/m2)

Obesity  
(%; BMI >30 kg/m2)

Men Women Total Men Women Total Men Women Total Men Women Total Men Women Total

Afghanistan 22.0 21.4 21.7 9.9 9.3 9.6 20.9 22.7 21.9 13.4 19.1 16.2 1.8 4.1 2.9

Bahrain 20.6 16.8 19.2 18.0 16.2 17.3 52.5 54.2 53.4 70.2 74.0 71.7 30.5 42.8 35.1

Djibouti 26.6 22.2 24.4 9.2 8.2 8.7 36.8 36.3 36.7 26.9 37.0 31.9 5.6 13.5 9.6

Egypt 23.0 24.0 23.5 17.2 20.6 18.9 38.2 41.2 39.9 55.8 68.2 62.0 20.3 37.5 28.9

Iran (Islamic 
Republic of)

21.2 19.6 20.4 11.6 12.7 12.2 49.8 58.1 54.1 59.5 65.1 62.3 20.1 32.0 26.1

Iraq 22.1 21.4 21.8 16.5 17.2 16.8 43.7 44.1 44.0 53.3 62.7 57.9 17.2 30.5 23.8

Jordan 21.5 16.9 19.3 14.6 15.3 14.9 47.8 49.6 48.8 62.0 70.0 65.9 22.7 38.6 30.5

Kuwait 23.1 15.0 19.9 21.0 18.9 20.1 56.2 55.7 56.2 75.2 75.8 75.4 35.5 45.9 39.7

Lebanon 25.2 18.9 22.1 13.7 11.5 12.6 41.0 47.0 44.2 67.4 70.1 68.7 26.3 37.7 31.9

Libya 23.9 20.0 21.9 16.8 17.3 17.0 34.8 36.6 35.6 66.5 70.9 68.7 26.6 39.5 33.1

Morocco 25.0 25.5 25.3 13.8 13.1 13.5 35.3 39.0 37.2 52.0 60.8 56.5 16.2 28.3 22.3

Oman 17.6 16.5 17.2 17.2 15.1 16.4 48.4 50.7 49.6 66.1 69.8 67.4 27.2 37.7 30.9

Pakistan 24.6 21.3 23.0 10.7 10.9 10.8 30.5 31.4 31.0 20.8 25.3 23.0 3.7 7.3 5.4

Qatar 19.5 13.6 18.1 23.4 21.4 23.0 56.8 57.5 57.0 77.8 78.9 78.1 40.0 49.7 42.3

Saudi Arabia 23.8 19.1 21.8 19.3 16.9 18.3 36.4 42.1 39.0 68.0 71.9 69.6 29.9 41.4 34.7

Somalia 27.9 24.9 26.4 7.1 6.6 6.8 23.6 25.5 24.7 14.9 26.5 20.7 2.1 7.2 4.6

Sudan 26.1 22.7 24.4 9.5 10.6 10.0 33.1 32.6 32.9 21.5 34.1 27.8 4.0 11.1 7.5

Syrian Arab Republic 22.2 20.4 21.3 13.3 14.5 13.9 38.3 42.4 40.5 54.8 62.3 58.5 17.4 29.9 23.5

Tunisia 24.7 24.1 24.4 13.3 13.4 13.3 37.3 43.8 40.7 59.3 66.4 62.9 20.3 33.8 27.1

United Arab Emirates 16.7 10.3 14.7 19.1 17.6 18.6 56.8 58.2 57.6 73.1 75.8 74.0 33.8 45.1 37.2

Yemen 23.0 23.5 23.3 15.4 15.7 15.5 30.7 33.6 32.3 39.9 53.7 46.8 11.1 23.4 17.2

Data shown as percentage of entire population. *Hypertension defined as systolic blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg; results 
presented for individuals aged ≥18 years. ‡Raised blood-glucose levels are defined as a fasting glucose level of ≥7.0 mmol/l, or patients on medication for elevated 
blood-glucose levels or with a history of diabetes. 
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Diagnosis
Given the wide disparity in access to health care across 
all the countries in the EMR, the diagnostic tools avail-
able also differ depending on the country. Invasive 
and advanced diagnostic tests such as coronary angio
graphy are widely available in some EMR countries, but 
are often used inappropriately. The density of cardiac 
catheterization centres in Lebanon is almost three times 
that of France (9.3 versus 2.9 per 1,000,000 individuals); 
indeed, Lebanon has one of the highest catheterization 
rates in the world (53 per 10,000 individuals), placing 
Lebanon third after USA and Germany10,70,71.

A study to assess the appropriateness of coronary 
angiography procedures in Lebanon showed that 84.3% 
of 5,418 patients were not evaluated by any noninvasive 
tests before cardiac catheterization, and only 11.0% of 
patients were referred for an exercise stress test, 4.0% for 
stress echocardiography, and 1.5% for thallium stress 
tests70,72. The rate of appropriate procedures was 54.7%, 
and men were significantly more likely to be referred 
appropriately than women. Appropriateness of the tests 
decreased with increased availability of catheterization 
laboratories in the area, suggesting that financial factors 
are driving the high catheterization rates, rather than 
evidence and patient care considerations70,72. Notably, 
catheterizations generally were publicly funded, 
whereas noninvasive tests were not70. Consistent with 
these observations, a study in the Middle East showed 
that the use of cardiac catheterization was not related to 
patient characteristics, but was instead associated with 
hospital characteristics (such as university hospitals and 
hospitals with catheterization facilities), physician type, 
and Gulf citizenship69. In addition, high-risk patients 
were less likely to undergo catheterization compared 
with low-risk patients69.

However, across the Middle East region, the repor
ted rate of catheterization among patients with acute 
coronary syndrome is low (only 20% in those present-
ing to the emergency department with chest pain)71, 
compared with other regions such as North America, 
where 60% of patients with acute coronary syn-
drome undergo catheterization73. Inappropriate use of 
catheterization is shown to pervade across this region 
as well.

Treatment and management of CVD
Acute coronary syndrome. Patients experiencing an 
acute coronary event require urgent access to care. The 
Gulf RACE‑3Ps study74 involving six Middle Eastern 
countries (Bahrain, Kuwait, Oman, Qatar, UAE, and 
Yemen) revealed the under-utilization of emergency 
medical services (such as ambulances), with only 3.7% 
of the 2,928 patients assessed arriving directly from the 
scene of the event to the hospital. Patients were more 
likely to be seen at a primary or secondary health-
care facility, thus resulting in prolonged symptom 
onset‑to‑emergency department arrival times (median 
delay time of 175 min versus 140–170 min in devel-
oped countries)75,76. Furthermore, pre-hospital delay 
times were significantly longer for women than for 
men (median 13 h versus 5 h), similar to the USA77,78, 
which might be attributable to family responsibil
ities, lack of knowledge of acute myocardial infarc-
tion symptoms, and cultural practices (for example, 
women cannot travel to a hospital unless accompanied 
by a male relative in Saudi Arabia, where only 19.1% 
of patients with acute coronary syndrome arrived by 
ambulance)79. Furthermore, 88% of patients received 
a diagnostic electrocardiogram at clinics or hospitals, 
but none had received an electrocardiogram in the 
ambulance, which would have facilitated initiation of 
appropriate treatment74.

Once an acute coronary event is confirmed, patients 
should have immediate access to revascularization 
strategies such as percutaneous coronary intervention 
(PCI) or CABG surgery; if these treatment modal-
ities are not available, thrombolytic therapy should 
be used to restore blood flow to the heart muscle and 
prevent death80,81. The Gulf RACE‑2 study79 reported 
that among 2,416 patients with ST‑segment elevation 
myocardial infarction (STEMI), 79.3% were admitted 
to hospital within 12 h of symptom onset. Of these, 
65.7% received thrombolytic therapy, whereas only 
13.3% received PCI79,82,83. The median door‑to‑needle 
time for those who underwent thromblysis was 
39 min, and the median door‑to‑balloon time for those 
revascularized was 87 min (REF. 79). Over half of patients 
who were revascularized received drug-eluting stents 
(56.6%). Another multinational survey on management 

Table 4 | Risk factor control in EMR countries on the basis of the WHO STEPwise Survey56

Country, year of 
survey (sample size)

% with 
dyslipidaemia 
(% men, 
% women)

% taking 
medication for 
dyslipidaemia 
(% men, % women)

% with 
hypertension 
(% men, 
% women)

% taking 
medication for 
hypertension 
(% men, % women)

% with diabetes 
mellitus 
(% men, 
% women)

% taking oral 
medication for 
diabetes (% men, 
% women)

Egypt, 2005 (n = 10,000) 19.4 (15.7, 23.1) Not reported 12.2 (8.9, 15.7) 69.7 (69.7, 69.4) 6.0 (5.0, 7.1) 76.7 (78.0, 76.0)

Iraq, 2015 (n = 4,120) 9.5 (9.6, 9.4) 57.6 (59.8, 55.2) 20.9 (17.0, 24.3) 53.7 (55.4, 52.7) 7.8 (6.7, 8.7) 15.1 (12.3, 17.2)

Jordan, 2007 (n = 3,654) 7.1 (sex 
distribution not 
reported)

62.1 (sex distribution 
not reported)

17.5 (sex 
distribution 
not reported)

83.7 (82.5, 82.2) 9.7 (sex 
distribution not 
reported)

80.5 (77.7, 82.6)

Kuwait, 2015, (n = 4,391) 19.5 (18.3, 20.7) 50.4 (54.5, 47.0) 25.1 (27.7, 22.6) 73.6 (69.6, 77.1) 11.8 (11.3, 12.1) 85.4 (89.8, 81.6)

Lebanon, 2008 (n = 1,982) 16.5 (18.0, 15.2) 41.2 (36.9, 45.5) 13.4 (12.9, 13.8) 79.5 (76.3, 81.9) 11.2 (14.8, 8.2) 77.0 (79.7, 73.5)

Pakistan, 2014 (n = 7,669) 1.5 (1.4, 1.6) 43.3 (45.5, 41.9) 14.9 (9.4, 18.5) 52.9 (49.3, 54.2) 3.4 (2.9, 3.7) 74.5 (69.9, 77.1)

EMR, Eastern Mediterranean region.
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of acute coronary syndrome in developing countries 
included 11,731 patients; 38.0% of these patients were 
from the Middle East (Egypt, Iran, Jordan, Kuwait, 
Lebanon, Saudi Arabia, and UAE)84. Among the whole 
cohort of patients with STEMI, 39.0% received fibrino-
lytic therapy, 56.0% received coronary angiography, 
40.0% underwent PCI, and 3.8% underwent CABG 
surgery84. As in other regions, patients who received 
PCI were less likely to have recurrent ischaemic events 
compared with those who received thrombolytic ther-
apy82. The low rate of PCI was predominantly attrib-
utable to lack of cardiac catheterization laboratories 
in hospitals where patients were admitted85. However, 
many patients do not receive optimal care owing to 
financial limitations79.

CABG surgery is even less common in the EMR than 
PCI. In a consecutive cohort of Saudi Arabian patients 
with established coronary artery disease, only 15.9% 
had undergone CABG surgery86, compared with 23% in 
the USA. In another cohort of 7,931 patients with acute 
coronary syndrome across 65 hospitals in six Arabian 
Gulf countries, only 2.9% of patients underwent CABG 
surgery upon presentation, compared with 21.0% 
who received PCI79. In‑hospital mortality was 4.6%, 
consistent with Western countries such as Canada87, 
but 30‑day mortality was 7.2%, higher than USA (5.5%) 
and Canada (4.4%)88. In addition, 1‑year mortality was 
9.4%, similar to the USA and Canada (10.5% and 10.6%, 
respectively)88. Compared with patients from other 
regions, patients in this study were younger (mean age 
56 years) and had many uncontrolled risk factors89. 
Overall, these data show that acute management of 
acute coronary syndrome in the EMR is very poor, 
even in the high-income countries, probably attribut-
able to a combination of delayed presentation and lack 
of revascularization capacity, which give rise to even 
poorer long-term outcomes.

The median length of stay for patients with acute 
coronary syndrome in the Gulf RACE‑2 registry was 
5 days79. The AHA/ACCF guidelines recommend that 
patients with acute coronary syndrome should be pre-
scribed a regimen of four medications before hospital dis-
charge: an antiplatelet agent, an angiotensin-converting 
enzyme (ACE) inhibitor or an angiotensin-receptor 
blocker (ARB), a β‑blocker, and statins90. However, 
registry data from six countries in the EMR (Bahrain, 
Kuwait, Oman, Qatar, UAE, and Yemen) demonstrated 

only suboptimal adherence to these recommendations; 
of the 8,154 patients with acute coronary syndrome, 
only 49.0% were prescribed all four evidence-based 
medications at hospital discharge, with variations 
across countries ranging from 38.0% in Kuwait to 
68.0% in the UAE91. In the Saudi Project for Assessment 
of Coronary Events89, high rates of in‑hospital cardiac 
medication use was observed: 97.7% of patients were 
prescribed with aspirin, 75.1% with an ACE inhibitor 
or ARB, 81.6% with a β‑blocker, and 93.3% with stat-
ins89. In Lebanon, medication prescription rates at dis-
charge among patients with acute coronary syndrome 
were 95.5% for aspirin, 61.0% for an ACE inhibitor or  
ARB, 75.5% for β-blockers, and 82.5% for statins92.

Arrhythmias. The Gulf Survey of Atrial Fibrillation 
Events registry93 enrolled 2,043 patients with atrial 
fibrillation from 23 hospitals in six Middle Eastern Gulf 
countries. The mean age of participants was 56.7 years, 
and participants had a more favourable risk factor 
profile (except for diabetes) compared with a similar 
European cohort94. Only 30.7% of the patients were 
prescribed an oral anticoagulation agent (warfarin) 
compared with 80% of patients with atrial fibrillation 
in Europe94. At 12 months, 132 incidents of stroke and 
transient ischaemic attack were recorded, correspond-
ing to an incidence of 6.5%; female sex was not related 
to stroke risk94.

With regard to access to device therapy for arrhyth
mias, a global survey on use of cardiac pacing and 
implantable cardioverter–defibrillators (ICDs) con-
ducted in 61 countries, including five from the Middle  
East (Bahrain, Iran, Oman, Qatar, and Sudan), repor
ted an increase in ICD implantation rates across all 
five EMR countries between 2005 and 2009 (REF. 95). 
Specifically, the number of centres offering ICDs in 
Iran increased from 41 in 2005 to 54 in 2009, with the 
number of implants increasing from 2,529 to 3,373 
during this period95.

Heart failure. The 2012 CARE registry96 reported data 
on the acute care of >5,000 patients with heart failure 
from 47 hospitals across seven countries in the Gulf 
region. Coronary artery disease was the most common 
aetiology (53%), and the majority of patients (69%) had 
heart failure with reduced ejection fraction (median left 
ventricular ejection fraction 35%). Overall, <10% of 
patients underwent procedural intervention or received 
an implantable device. Approximately 71% of patients 
received β‑blockers and 78% received an ACE inhib
itor or an ARB upon discharge. Despite being approx
imately 10 years younger than European counterparts97, 
the patients in this registry had similar in‑hospital 
mortality (6.3%), cumulative rehospitalization rate at 
1 year after discharge (40%), and 1‑year mortality (20%) 
to European patients97.

Finally, heart transplantation is the only option for 
end-stage heart failure in the Gulf countries98. Saudi  
Arabia has a high-volume, heart transplantation centre, 
and transplantation rates increased by 4.5‑fold between 
the periods 1989–2004 and 2005–2010 (REF.  99). 

Table 5 | Density of cardiac rehabilitation in the Eastern Mediterranean region 

Country Population 
(millions)

Number of 
programmes

Density (million 
inhabitants 
per programme)

Algeria 40.4 1 40.4

Bahrain 1.4 1 1.4

Egypt 94.3 2 47.2

Qatar 2.3 1 2.3

United Arab Emirates 9.3 2 4.7

Eastern Mediterranean region 583 7 83.3
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Anecdotal evidence suggests that invasive interven-
tions are widely practiced in the region, but not neces
sarily appropriately, given the absence of prevention 
programmes and expansion of private practices.

Secondary prevention. In patients with existing CVD, 
secondary prevention by comprehensive risk factor 
modification can reduce mortality, lower the risk of 
subsequent cardiac events, and improve quality of life. 
However, suboptimal management of cardiovascular 
risk factors has been documented in patients living in 
the EMR100. Among outpatients diagnosed with athero-
thrombosis in the Middle East region, antihypertensive 
medications, namely β‑blockers and ACE inhibitors, 
were prescribed for only 61.1% and 57.5% of patients, 
respectively. However, antiplatelet therapy, namely 
aspirin, was prescribed for 90.7% of outpatients, and 
lipid-lowering statin therapy for 85.2%, which is on 
par with prescription rates observed in North America 
and Europe100–102. In the PURE study103 involving 
participants with CVD recruited from UAE and Iran, 
64.3% received blood-pressure lowering drugs, 49.7% 

received antiplatelet agents, 42.9% received β‑blockers, 
35.7% received statins, 24.5% received ACE inhib
itors or ARBs, 17.6% received calcium-channel block-
ers, and 11.2% received diuretics. These values are 
lower than those observed in North America and 
Europe, but considerably higher than those reported 
in South Asia (including Pakistan), China, Malaysia, 
and Africa103. Moreover, the data from PURE suggest 
that only ~3% of participants with CVD living in the 
Middle East region engaged in the three key heart-
health behaviours (healthy diet, tobacco abstention, 
and physical activity)8.

Some country-specific data on prescription patterns 
have also been reported. In Iran, prescription of anti
hypertensive medications by cardiologists did not 
meet the recommendations set by WHO104. β‑Blockers 
were the most commonly prescribed drug (46.2%), fol-
lowed by calcium-channel blockers (19.2%), ACE inhib-
itors (13.7%), diuretics (10.3%), and ARBs (9.2%)104. 
In Saudi Arabia, initiation rates of pharmaceutical ther-
apy for risk factor management in patients with coronary 
artery disease by primary and specialist physicians were 

Table 6 | Country capacity for cardiovascular disease control

Country Operational 
NCD unit, 
branch, or 
department 
within the 
Ministry of 
Health, or 
equivalent

Operational 
multisectoral 
national policy, 
strategy, or 
action plan 
that integrates 
several NCDs 
and shared risk 
factors

Operational 
policy, strategy, 
or action plan to 
reduce physical 
inactivity and/
or promote 
physical activity

Operational 
policy, 
strategy, or 
action plan 
to reduce 
the burden 
of tobacco 
use

Operational 
policy, 
strategy, or 
action plan 
to reduce 
unhealthy 
diet and/
or promote 
healthy diets

Evidence-
based national 
guidelines, 
protocols, or 
standards for 
the management 
of major NCDs 
through primary 
care

NCD 
surveillance 
and monitoring 
system in place 
to enable 
reporting of 
the nine global 
NCD targets

Afghanistan No No No No No No No

Bahrain Yes Yes Yes Yes Yes Yes No

Djibouti No No No No No No No

Egypt No No No Yes No Yes No

Iran Yes Yes Yes Yes Yes Yes Yes

Iraq NA No Yes Yes Yes No No

Jordan No No Yes Yes Yes Yes No

Kuwait Yes No No No No NA No

Lebanon No NA NA Yes NA Yes No

Libya Yes No No No No No No

Morocco No No No Yes No No No

Oman Yes No Yes Yes Yes No No

Pakistan Yes No No No No No No

Qatar Yes Yes Yes Yes Yes Yes No

Saudi Arabia Yes No Yes Yes Yes NA No

Somalia No No No No No No No

Sudan No No Yes Yes Yes Yes No

Syrian Arab Republic No No No Yes No Yes No

Tunisia No No No Yes No No No

United Arab Emirates No No No No No Yes No

Yemen No No No No No No No

NA, not available; NCD, noncommunicable disease.
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typically low, with the exception of antiplatelet therapy, 
which was initiated by >95.0% of physicians66. However, 
ACE inhibitors were only prescribed by 52% of physi
cians and statins by 61%, and nicotine-replacement 
therapy for smokers was only recommended by ≤50% of 
physicians66. In a consecutive cohort of patients with 
coronary artery disease living in Saudi Arabia, a chart 
review revealed that only 10.4% of patients were on 
optimal medical therapy, despite a high adherence 
to their medication regimens86. Overall, 76.5% of 
patients achieved target systolic blood-pressure lev-
els, 88.0% achieved  target diastolic blood-pressure 
levels, 68.0% achieved target LDL-cholesterol levels, 
and 24.0% of those with comorbid diabetes achieved 
target glycated haemoglobin levels. Interestingly, how-
ever, very few patients had documented lipid profile 
data available. Furthermore, only 29.5% engaged in the 
recommended levels of physical activity.

Only eight of the 22 countries in the EMR offer car-
diac rehabilitation services, despite their proven efficacy 
and cost-effectiveness105–107. Indeed, outcome studies 
in the EMR have shown that participation in cardiac 
rehabilitation is associated with significant reductions 
in systolic blood-pressure levels, lipid levels, weight, 
BMI, waist circumference, and fasting blood-glucose 
levels, as well as significant improvements in heart-
health behaviours, HDL-cholesterol levels, functional 
capacity, left ventricular ejection fraction, and quality 
of life108,109. Cardiac rehabilitation programmes are most 
often accessible in high-income countries in the EMR, 
but availability is still much lower than that observed 
in high-income countries in other global regions105,110. 
Even where available, current cardiac rehabilitation 
centres have insufficient capacity to treat all indicated 
patients. As shown in TABLE 5, the density of cardiac 
rehabilitation centres in the EMR ranges from one pro-
gramme per 1.4 million inhabitants to one programme 
per 40.4 million inhabitants, whereas the USA has one 
programme per 0.1 million inhabitants111. Furthermore, 
cardiac rehabilitation utilization rates among patients in 
the EMR are low. In a survey conducted in Iran, cardio
logists reported that <15% of patients were referred to 
a cardiac rehabilitation centre112. Even when referred, 
patient participation and completion rates are also low; 
a study predominantly conducted in Iran reported 

dropout rates as high as 82.0%113. Among 4,735 patients 
who underwent CABG surgery in Iran, 44.6% were 
referred, 18.7% enrolled, and only 16.5% completed 
the cardiac rehabilitation programme; completion 
rates were substantially lower in women than in men 
(15.6% versus 20.0%)113. In addition to the barriers in 
accessing health care specific to women living in the 
EMR, women and men are often required to be treated 
in separate centres for cultural or religious reasons, 
which necessitates more infrastructure and resources. 
A separate study from Pakistan reported that 36.2% of 
referred patients participated in the cardiac rehabilita-
tion programme; of these patients, 73.4% completed at 
least 6 weeks of the programme114.

Overall, the limited data reviewed above from 
patients in the EMR point to a lack of preventive care, 
inadequate knowledge of CVD management recom-
mendations (on the part of both patients and provid-
ers), an inadequate health-care system that emphasizes 
advanced acute cardiac care services86, and lack of 
patient follow‑up and monitoring. Moreover, many 
patients pay out‑of‑pocket for their care5, which is a 
clear disincentive to preventive care, and is catastrophic 
for those requiring acute CVD care. Clearly, policies are 
required at the national level in countries within the 
EMR to tackle this epidemic of CVD, and maximize 
access to care for its residents.

Changes in public policy
TABLE 6 presents the capacity for each government 
across all 22 countries in the EMR to tackle NCDs, 
including CVD, as assessed by WHO in 2015 (REF. 26). 
Overall, the data revealed the current lack of policies 
and systems to address NCDs. Nine countries reported 
having evidence-based national guidelines, protocols, 
or standards for the management of NCDs through pri-
mary care (for example, glucose, lipid, and blood-pres-
sure measurement and management); eight countries 
reported to have an operational unit in their Ministry 
of Health with a responsibility for addressing NCDs; 
three reported having an operational multisectoral 
national policy, strategy, or action plan for NCDs; and 
only one country reported having an NCD surveillance 
and monitoring system in place that enables reporting 
of the nine global NCD targets26. With regard to risk 
factor control, 13 EMR countries reported an oper-
ational policy, strategy, or action plan to reduce the 
burden of tobacco use, eight reported an action plan 
to reduce physical inactivity, and another eight have an 
action plan in place to promote a healthy diet among 
its residents26. Caution is warranted in interpreting 
these data, however, as the degree of implementation 
of these strategies or plans was not considered.

Limitations of current data
Care must be taken when interpreting the data cited 
in this Review for several reasons. As outlined in the 
introduction, considerable heterogeneity exists across 
residents and health-care systems in the EMR. Although 
attempts have been made to specify the countries 
from which data were collected and hence where the 

Box 1 | Governmental interventions to reduce risk factor levels

•	Unhealthy diet and sedentary behaviours
-- Public programmes to increase awareness on harms of poor diet and physical inactivity
-- Policy changes to reduce salt content in processed foods
-- Policy changes to replace saturated fats with polyunsaturated fat in processed foods

•	Harmful alcohol use
-- Ban on advertising of alcohol products
-- Increases on tax of alcohol products
-- Restricted access to alcohol retailers

•	Tobacco use
-- Bans on tobacco advertising, promotion, and sponsorship
-- Tax increases on all tobacco products
-- Health information and warnings on all tobacco packaging
-- Ban smoking in indoor workplaces, restaurants, and public areas
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results can be applied, findings reported should not 
be considered reflective across the whole of the EMR. 
In particular, results from the Gulf registries would 
not be applicable to countries such as Djibouti, Egypt, 
Pakistan, Sudan, or Syria. As an example, over-use of 
cardiac catheterization was reported in some settings, 
with extremely limited access in most others. Moreover, 
the current manuscript is a narrative Review. Hence, the 
identification of studies was not systematic and exhaus-
tive, and the limitations of individual studies reviewed 
were not specifically assessed and reported. Finally, 
given the overall scarcity of current data on CVD epi-
demiology and risk burden from the EMR, older data 
was reported and included in this Review; the degree 
to which these rates reflect present-day disease rates 
are not known. Indeed, comparisons across countries 
should be interpreted with caution owing to different 
timing and method of assessment.

Conclusions
In summary, the burden of cardiovascular risk factors 
in EMR countries is high, particularly obesity, phys
ical inactivity, and dyslipidaemia. Accordingly, a rapid 
increase in CVD burden across the EMR has been pro-
jected for the next decade, with corresponding increases 
in mortality. Public awareness of cardiovascular risk fac-
tors, as well as signs and symptoms, must be improved. 
In addition, both primary care (particularly screening, 
EMR-specific total risk assessment, lifestyle counsel-
ling, and chronic CVD management and monitoring) 
and acute care capacity for CVD need to be improved; 

with regard to the latter, timely diagnostic electrocardio-
gram and catheterization, and access to primary PCI are 
all urgently needed. Physicians and health-care workers 
should also be up‑to‑date with current guideline recom-
mendations for risk factor management, so this informa-
tion can be communicated to the patient. Furthermore, 
surveillance is required for accurate documentation of 
health system performance, including consideration 
of sex differences, given the inequities in access to health 
care between men and women living in the EMR.

More broadly, given the poor management of CVD 
risk factors across most EMR countries, robust multi
sectoral systems supporting primary (for example, pub-
lic health campaigns), secondary, and tertiary prevention 
are required. The United Nations Relief and Works 
Agency for Palestine Refugees in the Near East have 
developed a health-care programme to help Palestine 
refugees manage risk factors for NCD, among other dis-
eases; this relief agency should serve as a model for the 
many countries in the region in the midst of acute and 
chronic emergencies115.

Cost-effective preventive strategies such as smok-
ing cessation, salt intake reduction, access to affordable 
medication, as well as access to cardiac rehabilitation 
facilities, should be widely supported (REF. 116) (BOX 1). 
In 2011, the UN set global targets to lower the risk of pre-
mature cardiovascular deaths by 25% by 2025 (REF. 117). 
Importantly, and as been highlighted throughout this 
Review, the UN recognizes that for most regions of the 
world, an approach to reduce multiple risk factors has 
the largest effect on improving health.
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