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Background:Middle income countries are facing an epidemic of non-communicable diseases, especially coronary
heart disease (CHD). We used a validated CHD mortality model (IMPACT) to explain recent trends in Tunisia,
Syria, the occupied Palestinian territory (oPt) and Turkey.
Methods: Data on populations, mortality, patient numbers, treatments and risk factor trends from national and
local surveys in each country were collated over two time points (1995–97; 2006–09); integrated and analysed
using the IMPACT model.
Results: Risk factor trends: Smoking prevalencewas high inmen, persisting in Syria but decreasing in Tunisia, oPt
and Turkey. BMI rose by 1–2 kg/m2 and diabetes prevalence increased by 40%–50%. Mean systolic blood pressure
and cholesterol levels increased in Tunisia and Syria.
Mortality trends: Age-standardised CHDmortality rates rose by 20% in Tunisia and 62% in Syria. Much of this in-
crease (79% and 72% respectively) was attributed to adverse trends inmajor risk factors, occurring despite some
improvements in treatment uptake.
CHDmortality rates fell by 17% in oPt and by 25% in Turkey,with risk factor changes accounting for around 46% and
30% of this reduction respectively. Increased uptake of community treatments (drug treatments for chronic angina,
heart failure, hypertension and secondary prevention after a cardiac event) accounted for most of the remainder.
Discussion: CHD death rates are rising in Tunisia and Syria, whilst oPt and Turkey demonstrate clear falls, reflecting
improvements in major risk factors with contributions from medical treatments. However, smoking prevalence
remains very high in men; obesity and diabetes levels are rising dramatically.

© 2016 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Coronary heart disease (CHD) is the most common cause of mortal-
ity globally, generating more than 7 million deaths each year. CHD is
expected to remain a leading cause of death beyond2030 [1,2]. Different
regions are at varying stages in their CHD epidemics. For example, after
peaking in the 1960s, CHD mortality in Western countries has subse-
quently halved. Central European countries have experienced more
recent and abrupt declines following socioeconomic transformations
in 1989/1990 [3]. The drivers of these CHD mortality trends are increas-
ingly well characterised in affluent countries. Diverse studies generally
suggested that risk factor improvements explain half to two thirds of
the mortality declines with the remaining one third to half coming from
evidence based treatments [4–6]. CHD and other non-communicable
diseases (NCDs) are increasing as a proportion of total mortality in most
middle and low income countries [1,2,7]. However, much less informa-
tion on the CHD burden (mortality, morbidity and costs) and CHD trends
are available from these populations. This is particularly worrisome for
countries in the EasternMediterraneanRegion,wherepredictions suggest
substantial increases in the number of NCD deaths by 2020 [8]. For
countries in this region, there is therefore an urgent need to analyse
local and regional CHD trends and quantify the impact of risk factors
and treatments.

Risk factor trends across the WHO-EMRO region were recently
summarised in GBD Lancet papers [9–12]. However, such analyses risk
portraying a relatively “homogenous” view of the region, whereas mor-
tality trends are strikingly heterogeneous. For instance, our analyses
show that CHD mortality is rising rapidly in many countries including
Tunisia and Syria, but decreasing in other Mediterranean countries
such as the occupied Palestinian territories and Turkey.

It is clearly important to identify trends in CHDmortality in low and
middle income settings and appraise their variations between coun-
tries, so as to inform effective policies to reduce the future disease bur-
den. Our aim was therefore to analyse recent CHD trends in Tunisia,
Syria, occupied Palestinian territories (oPT, West Bank), and Turkey
(middle income countries in the EasternMediterranean region), and as-
sess the recent contribution of risk factor changes and evidence based
treatments. These four countries were selected on the basis of a) data
availability and quality, b) previous successful collaborations, some of
which had resulted in substantial relevant data collection over time,

and c) representing a range of economic development, population
size, and absolutemortality rates across this region (see Tables 1 and 2).

2. Methods

The socio-demographic and economic characteristics of the Tunisian,
Syrian, oPt (West Bank), and Turkish populations are compared in
Table 1.

2.1. The IMPACT model

We used an updated version of the IMPACT CHD mortality model
(Appendix 1). This has been employed and validated in a variety of
countries from North America through Europe to China [4,13]. Data
on risk factor levels and current uptake levels of evidence-based
treatments were identified by extensive searches for published and un-
published data, and complemented where necessary with specifically
designed surveys.

Data sources used to populate the model are detailed in Appendix 2
and in previous work [14]. In brief, they include:

a) Population and CHD mortality data (from national statistical
agencies);

Table 1
Socio-demographic and economic comparison of the four Eastern Mediterranean coun-
tries.
Sources: Arab HumanDevelopment Report 2009. UNDP, HDR 2007/2008 for Tunisia, Syria
and oPt (data for 2005). Turkey Statistical Institute for Turkish data (2007).

Country
Population
(millions)

Life expectancy
(at birth)

% of total mortality
attributed to CHD

Per capita
GNI PPP$

Tunisia 10.1 74 27.14% 6820
Syria 18.9 75 34.25% 4010
Palestine (oPt) 3.8 72 21.98% 2710*
Turkey 70 74 18.66% 11,330

Footnotes: GNI per capita PPP$ is Gross National Income in PPP US $.
Per capita GNI from World Bank Development Indicators (UN data, 2005).
Life expectancy from World Bank http://www.indexmundi.com/facts/indicators/
SP.DYN.LE00.IN/compare?country=sy.
Proportion of all deaths from CHD http://vizhub.healthdata.org/gbd-compare/ (year 2010).
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