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Objectives: The objective of this study is to map cardiovascular disease (CVD) research

productivity in Arab countries and identify gaps and opportunities that would inform

future research agenda.

Study design: This is a scoping review.

Methods: A review of research output between January 2000 and December 2018 in seven

Arab countries, selected to represent various economies and epidemiological transitions,

was conducted. Data on quantity and quality, study design, setting and focus were

extracted and analysed for trends by time and place.

Results: Over the study period, a total of 794 articles were published, with an average of 7.3

publications per million population. While time trends showed a 6-fold increase in the

number of publications over the study period, a decreasing trend in mean journal impact

factor was noted (from 2.3 in 2000 to 1.5 in 2018). Most studies (71%) were observational,

56% were conducted in medical facilities (hospitals or clinics) andmost of the experimental

studies (10%) were based in laboratory settings. Behavioural risk factors were addressed in

52% of the studies, and there was a dearth of studies examining associations with diet,

physical inactivity or family history.

Conclusions: Findings from this review indicate gaps in robust methods and pertinent

themes in CVD research in the Arab region. Greater attention should be paid to high-

quality evidence and implementation research. Also, there is a need for a more targeted

CVD research agenda that is responsive to local and regional health burden and needs.
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Introduction

Cardiovascular diseases (CVDs) are the leading cause of death

worldwide. In 2015, 17.7 million people died from these dis-

eases, mainly coronary heart disease and stroke, with more

than 70% occurring in low- and middle-income countries

(LMICs).1 In 2015, the proportionate mortality rate for CVDs in

the Eastern Mediterranean region was 34.1%.2 Most CVD

deaths are premature and preventable by targeting behav-

ioural risk factors, including physical inactivity, unhealthy

diet, tobacco use and harmful use of alcohol.1 Epidemiological

data have shown an increasing trend in the burden of CVD risk

factors in LMICs.3

Health research is a tool to improve population health and

should be based on health burden and local needs.4,5

Although evidence is accumulating on the rising burden of

non-communicable disease (NCD) in general and CVDs in

particular in LMICs, CVD research is not given enough

attention from research agencies or funding organisations.

This might be due to the simplistic dichotomy between

developed and developing nations and between non-

communicable and communicable diseases and the

perceived belief that NCDs are mainly diseases of the

affluent populations.6 While much effort has been invested

in improvement of health service delivery in NCDs, less

effort has been directed to improving NCD health research.

The World Health Organization notes that ‘there is no health

without research’ and emphasises the importance of stra-

tegic, evidence-informed approaches to health research,

particularly for LMICs.7 Investment in research should go in

parallel with investment in health to be able to provide high-

quality evidence for health interventions.4 In the Arab re-

gion, health research is in its infancy and remains largely

underutilised, with little evidence that knowledge produced

is translated into programmes and policies. Research

expenditure in the Arab region does not exceed 0.3% of its

average gross domestic product (GDP).8 Several United

Nation reports and academic reviews note the low research

funding and productivity in the Arab countries (if not the

lowest)9 and point to the scarcity of evidence when it comes

to implementation.10

From another global perspective, and in a series pub-

lished in The Lancet reflecting on ‘research value and

research waste’, Chalmers et al. highlight the high expen-

diture spent on health and biomedical research, which does

not necessarily address the core health needs of users of

research.11 They also note that funders have primary re-

sponsibility for reducing waste by demanding that pro-

posals be justified by systematic reviews of existing

evidence and by so-called ‘research-on-research'.11 Drawing

out data from a large scoping review ‘Mapping of NCD

Research in selected Arab Countries’ in the Arab region,12

we take a closer look at CVD research output, assess

strengths and gaps in methods used and themes addressed

and examine whether the knowledge produced reflects

disease burden and meets population needs. Findings from

this study have implications on funding allocation and CVD

research agenda in the region.
Methods

This study is one of a series of research articles that have

been published or are being planned from a 4-year

(2012e2016) large scoping review project on NCD research

in the Arab region. Arab counties are 22 counties sharing a

common language, culture and demographic characteristics

but with a wide range of variations and diversity in terms of

social characteristics, ethnicities, political contexts and eco-

nomic resources. These variations are reflected in a number

of demographic, social and health indicators and have been

echoed in health research funding and output.13 The overall

aim of the scoping review was to identify research gaps,

overlaps and opportunities, explore trends and characteris-

tics of the knowledge produced and propose avenues that

would support coordinated approaches for NCD research

production in the region. The review followed the five-step

framework suggested by Arksey and O'Mallye.14 Scoping re-

views are emerging evidence-mapping tools that allow ex-

amination of research output to highlight areas of alarming

gaps for in-depth analysis. Owing to the scale of data that

could be generated and the limited resources, the study was

restricted to knowledge produced from seven Arab countries

selected to include three LMICs (Palestine, Morocco and

Sudan), two upper-middle-income countries (UMICs)

(Lebanon and Iraq) and two high-income countries (HICs)

(Kuwait and Bahrain), based on the World Bank GDP classi-

fication. These countries additionally reflect different epide-

miological and demographic transition profiles in the region.

After setting a search strategy with proper inclusion and

exclusion criteria (see Appendix 1), a literature search was

conducted electronically using PubMed for studies published

from January 2000 until December 2013. Independent re-

viewers (four teams of two members each) screened the titles

and abstracts of the articles and checked them against the

inclusion criteria. The latter included any published article

on NCD or NCD risk factors, addressing human health or

health systems and conducted in any of the selected coun-

tries. Discordances were resolved by discussion among team

members, and in case of disagreement, a third reviewer was

consulted (A.M.S.).

Data extraction and analyses

The original search from 2000 to 2013 yielded a total of 7950

unique articles. These were screened for eligibility: 3466 were

excluded after title and abstract screening and 708 were

excluded after full-text reading. This generated a data set of

3776 NCD-related articles; of which, we retained 497 articles

that addressed CVDs as an outcome and main focus of the

article. Further details on the search strategy and methods

have been published elsewhere.12,15 For the objectives of the

present study, the search was extended until 2018. We iden-

tified a total of 846 CVD unique articles; of which, 503 were

excluded following title and abstract screening and 46 based

on the full-text review, generating an additional 297 CVD ar-

ticles for the years 2014e2018. Hence, the final number of re-

cords included in this analysis totalled 794.
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Data were extracted and entered using predefined Excel

forms containing information on the country and year of

publication, type of study (case report, case series, correla-

tional studies, cross-sectional studies, caseecontrol, cohort,

randomised controlled studies, systematic review, reviews,

commentaries, qualitative studies, laboratory studies, book

chapters and mixed methods studies), study setting (popula-

tion-based, hospital or clinic setting, laboratory-based and

others for letters to editors, commentaries, reviews) and the

journal impact factor (JIF). It also included factors that were

addressed as exposures/interventions in the article (tobacco,

physical inactivity, alcohol and substance abuse, obesity, diet,

diabetes, hypertension, lipids, metabolic syndrome, family

history, genetics in addition to social determinants of health).

Data were extracted by independent reviewers, and all dis-

crepancies were resolved by discussion until consensus.

Data were transferred from Excel to SPSS version 24 for

analysis. Trends were identified and summarised using rele-

vant statistical summaries. To eliminate the effect of popu-

lation size, publications per million population (PPMP) was

calculated for each country and for each GDP group. The trend

in JIF over time was assessed using the mean for all countries

combined and for individual countries. Study designs were

grouped into broader categories: observational studies, inter-

ventional studies (population- and laboratory-based) and re-

views. The study setting was analysed as population based,

medical facility based and laboratory based. In addition, the

articles were characterised as having a public health focus or

orientation (as opposed to clinical) when the study was con-

ducted in the community rather than in a clinical setting,

when it focused on primary prevention rather than treatment

(in the case of implementation research) and/or included

recommendations/messages in the abstract guiding public

health policymaking.
Results

Table 1 summarises the number of publications for each

country and PPMP and contrasts the findings with country-

specific CVD death rate per 100,000 population and
Table 1 e Cardiovascular disease (CVD) publications and burde

Country No. of
publications (%)

Average po
(thous
(2000e

Low- and middle-income countries 228 (29)

Palestine 49 (6) 402

Morocco 134 (17) 32,23

Sudan 45 (6) 33,96

Upper-middle-income countries 337 (42)

Lebanon 269 (34) 45,7

Iraq 68 (9) 30,62

High-income countries 229 (29)

Kuwait 183 (23) 297

Bahrain 46 (6) 111

Total 794 (100)

PPMP, publications per million population.
proportional mortality ratios.2,16 Overall, CVD publication rate

was 7.3 PPMP in the seven countries combined. Variations

were observed between different countries in general as well

as between different GDP country groups. Kuwait had the

highest rate with around 61.4 PPMP, followed by Lebanon (58.8

PPMP) and Bahrain (41.2 PPMP). The remaining countries had

much lower rates: Palestine 12.2 PPMP, Morocco 4.2 PPMP, Iraq

2.2 PPMP and Sudanwith only 1.3 PPMP. Based on GDP country

classification, a clear trend was observed in the number of

publications, with considerable contrast in PPMP between

HICs and LMICs (55.9 and 3.2 PPMP, respectively). No clear

correlation was observed between country-specific CVD death

rates or proportionate mortality ratios and research output.

Iraq and Sudan had the lowest PPMP and highest CVD death

rates, whereas Kuwait and Lebanon had the highest PPMP and

lowest CVD death rates.

Fig. 1presents time trends inpublicationoutputandmean JIF

over the years of the study. Number of publications tended to

increase from13 in 2000 to 77 in 2018, around a six-fold increase

over the 19-year period. Concurrently, an overall decreasing

trend was observed in JIF. Overall, close to 38% of the articles

were published in non-ranked journals and journals with lower

than one IF, and only 16% appeared in journals with IF higher

than 3 (data not shown). Variations in JIF were observed across

countries, being highest for Lebanon and lowest for Iraq. When

stratified by country-income groups, UMICs showed the highest

mean JIF (2), followed by HICs (1.8) and LMICs (1.4), with no sig-

nificant differences between the three groups.

Study design and setting

A high proportion of the study designs were observational

(70.8%), comprising, in descending order, cross-sectional

studies (26.7%), follow-up and panel designs (20.8%), case-

reports/case series/correlational studies (14%) and

caseecontrol studies (10.7%). In addition, there were experi-

mental studies (13.7%) and reviews (11.5%); of which, only

2.0% were systematic reviews (Fig. 2a). Most of the experi-

mental study designs were laboratory based (80%). Variations

were observed across different countries. While observational

studies were dominant in most countries, Kuwait was
n in selected Arab countries (2000e2018).

pulation
ands)
2018)

PPMP CVD death
Rate per 100,000
population (2015)

CVD proportionate
mortality ratio

(%) (2015)

3.2

9.5 12.2 395 44

1.6 4.2 268 34

3.2 1.3 502 12

9.6

2.1 58.8 252 47

6.3 2.2 604 33

55.9

9.5 61.4 210 41

7.6 41.2 414 26

7.3
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https://doi.org/10.1016/j.puhe.2019.06.007


Fig. 1 e Trends in the annual number of cardiovascular disease publications and journal impact factor (JIF)a by year in

selected Arab countries (2000e2018). aCalculations excluded 3 articles of very high JIF, that were considered as outliers. CI,

confidence interval; GDP, gross domestic product; HIC, high-income country; LMIC, low-to middle-income country; UMIC,

upper middle-income country.

LeLe

Fig. 2 e Distribution of cardiovascular disease publications by study design, study setting and country in selected Arab

countries (2000e2018)a.aPercentages for each country do not add to 100% as the presentations excluded ‘other’ category (e.g.

commentaries, letter to editor, book chapters).
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characterised by a relatively high proportion of studies which

are laboratory-based and Bahrain by studies which are sys-

tematic reviews, possibly owing, respectively, to the Kuwait

Institute for Scientific Research (founded in 1967) and to the

establishment of the Cochrane Center in Bahrain in 2005.17

The most common study setting was the hospital or the

clinic (around 56.2%) across all countries. Community-based

studies featured in 17.9% of the articles combined but

appeared most in Palestine (38.8%) and least in Bahrain, Iraq,

Kuwait and Morocco (range 8.7e14.4%).
Risk factors and public health orientation

Risk factors burden for CVDs is important to plan and design

prevention interventions. In the publications identified in

this review, 66% of the articles addressed metabolic risk

factors including diabetes mellitus, hypertension, obesity

and/or lipids with varying levels: 40%, 39%, 25% and 24%,

respectively. With respect to the behavioural risk factors,

publications were most likely to be examining tobacco use in

relation to CVD (27%), with the negligible representation of

https://doi.org/10.1016/j.puhe.2019.06.007
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Fig. 3 e Risk factors addressed in cardiovascular disease publications in selected Arab countries (2000e2018).
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physical inactivity, diet and substance abuse. Some studies

examined social determinants of health (23%), genetics (14%)

and several others associated findings with genetics and-

family history (10e14%) (Fig. 3). During further examination

of the articles, we found that 34% included messages with a

public health angle; however, there were wide variations

across counties, the highest percentage being observed in

Palestine (62%), followed by Sudan (40%), Kuwait (38%),

Lebanon (37%), Iraq (27%), Bahrain (25%) and Morocco (20%)

(data not shown).
Discussion

Although study findings revealed a relatively steady increase

in CVD research output in Arab counties between 2000 and

2018, this remains modest and did not exceed 7.3 PPMP over

the entire 19-year study period. This is important as these are

countries where chronic diseases are emerging to constitute

the leading causes of morbidity and mortality. In 2010, and

according to the Global Burden of Disease Study, ischaemic

heart disease and stroke were among the top five leading

causes of death in Arab countries regardless of their income

category.10 In a recent bibliometric analysis conducted in the

Middle Eastern region (including Arab countries), Al-Kindi

et al. underscored the scarcity of CVD research in compari-

son to disease burden, noting that over a 10-year period

(2003e2012), Middle Eastern countries had contributed to only

3% of the global publication on CVDs.18 Furthermore, findings

from this review identified gaps in analytic research

addressing established risk factors for CVD. Despite their high

prevalence in the region and the various genetic mix of the

Arab population, physical inactivity, unhealthy dietary habits

and family history and their association with CVD remain

understudied areas.

The scarcity of evidence on CVDs and associated risk fac-

tors has been documented in other Arab countries. In their

recent systematic review of the prevalence of CVDs and
associated factors in the Gulf Region, Aljefree and Ahmed19

note that, despite the high burden of CVD risk factors, well-

designed population-based nationally representative surveys

are largely lacking. Although evidence related to actions and

control CVDs has been mounting globally, there is a dearth of

locally driven evidence and high-quality research in Arab

countries.13 Regional and local evidence aid governments in

decision-making and in developing strategies to combat the

rising burden of CVDs and CVD risk factors. Good quality

research focussing on context-specific multifactorial roots of

CVDs is essential to identify priority agenda for CVD preven-

tion and control.

While the number of publications increased over time,

intercountry variations were observed and were highly

associated with the overall economic development of the

country, corroborating findings from the global and western

literature on CVD.4,20 Disparities in publication rates across

countries might be linked to availability of institutional and

individual resources as well as funding opportunities.4,18,20

Geopolitical factors may also play a role, with the ongoing

conflicts in some study countries such as Iraq, Sudan and

Palestine, limiting the conduct of research. Other reasons

might be related to low interest in CVD research among local

researchers and research centres, notably in low-income

countries, such as Sudan, and other countries still strug-

gling with the burden of communicable diseases. In addition,

some research studies might be conducted at the local level

or conducted by non-research agencies that primarily aim at

improving services and hence are less likely to appear in

scientific journals.6

Some challenges in producing high-quality research

include presenting the appropriate research questions

based on available evidence, selecting the proper study

design, setting the right analytical strategy and conducting

the research in settings that would make findings infor-

mative and useful for policy formulation and programme

implementation. Rahim et al.10 argue that, in the Arab re-

gion, there is a dearth of implementation research that

https://doi.org/10.1016/j.puhe.2019.06.007
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evaluates knowledge tested in the West with the objective

of improving health policies, programmes and quality of

care in context-specific clinical and population-based lo-

calities. Community-based intervention studies are impor-

tant in the planning and evaluation of public health

intervention programmes, especially those related to life-

style modification and prevention of behavioural risk fac-

tors.21 In this review, we found only a small proportion of

studies that were population based (around 18%). One

exception to this was in Palestine where community-based

research approached 40%. This is likely to be linked to the

developed community-based organisations that were his-

torically important and established before the beginning of

the 21st century and the relative scarcity of Palestinian

research expertise in health facilities, which remain exclu-

sively service oriented. Also, studies were mostly observa-

tional, with limited qualitative or mixed-methods designs

that would bring out the strengths of both quantitative and

qualitative methods, and provide a better understanding of

the determinants and underlying factors of the burden of

disease. Similar observations were made in a recent bib-

liometric analysis of CVDs research in Saudi Arabia. Saquib

et al.22 note that, despite the overall increase in research

productivity overtime, there remains a relative scarcity of

high-level evidence output using hypothesis testing study

designs, notably experimental study design, and studies

with sufficient sample size that would allow better estimate

precision and enhanced generalisability. Chalmers and

Glasziou23 note that around 85% of research funding is

being wasted in various stages of the research process,

starting with selecting the right research question, followed

by methods and design, quality of evidence generated and

reporting the evidence through publication. One of the tools

to avoid waste is to conduct systematic reviews and iden-

tify gaps in the knowledge that would set the stage of the

significance of new study proposals and avoid duplication.23

The relative dearth of systematic reviews in our study rai-

ses concerns towards research waste in countries already

burdened with limited resources.

Most of the CVD publications in this review were pub-

lished in relatively low impact factor journals, with the

lowest being noted in publications from LMICs, including

Sudan and Iraq. The overall decreasing trend in JIF over the

study period may reflect academic reward systems that

incentivise quantity over quality and push researchers to

prodigiously publish, with secondary consideration to aca-

demic rigour.24 Alternatively, it may be due to unsuspecting

academics falling into the trap of the worldwide trend of

mushrooming low-quality and predatory journals. Notwith-

standing the limitations of JIF,25 further research is needed to

better understand the reasons why variations exist in

research quality across countries and whether this is driven

by availability of governmental and institutional resources

and policies (e.g. research and development spending, uni-

versity promotion guidelines, library resources) or related to

individual capacities of the researchers (e.g. country of

higher education).

Findings from this study need to be interpreted consid-

ering certain limitations. This search was limited to

PubMed, a publicly accessible database with free full-text
articles and good powerful citation analysis, and to arti-

cles where CVD is the focus. This is likely to underestimate

research productivity in this area and to exclude reports

published in regional journals and others that are not

indexed in PubMed. Also, we surveyed reports in only 7 of

the 22 countries in the Arab region. However, countries

were selected to represent a range of geographic regions,

GDPs and demographic and epidemiological transitions,

thus providing a reasonable representation of the Arab re-

gion.12 Also, our search was systematic and is reproducible,

our results are internally consistent and our comparative

assessments between countries and across time in this

article remain valid to conclude.

Conclusion

This scoping review provides an overview of the research

activity related to CVDs in seven Arab countries. Most of the

evidence came from observational studies; mostly facility-

based and published in low JIF journals. Some risk factors

pertinent to the region were not sufficiently addressed, and

intervention studies and health system and implementation

research were scarce if any. While further review studies are

needed covering a wider scope of databases and more coun-

tries from the region, ways to improve research output in

quantity and quality are crucial. Funding bodies should

consider research priorities and needs in specific areas and

support studies that provide strong evidence to improve in-

vestments in health. This can be further improved by political

will and support from policymakers. We need a research

community integrated and connected to the available health

system, to be able to provide timely evidence that can feed in

the decision-making process and reflect the health needs of

the community. A targeted and robust regional and country-

specific research agenda is needed, taking into consideration

local contexts and conditions.
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