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abstract: This review aimed to examine trends in cancer research in the Arab world and identify existing 
research gaps. A search of the MEDLINE® database (National Library of Medicine, Bethesda, Maryland, USA) was 
undertaken for all cancer-related publications published between January 2000 and December 2013 from seven 
countries, including Bahrain, Kuwait, Iraq, Lebanon, Morocco, Palestine and Sudan. A total of 1,773 articles were 
identified, with a significant increase in yearly publications over time (P <0.005). Only 30.6% of the publications 
included subjects over the age of 50 years old. There was a dearth of cross-sectional/correlational studies (8.8%), 
randomised controlled trials (2.4%) and systematic reviews/meta-analyses (1.3%). Research exploring cancer 
associations mainly considered social and structural determinants of health (27.1%), followed by behavioural risk 
factors (14.1%), particularly tobacco use. Overall, more cancer research is needed in the Arab world, particularly 
analytical studies with high-quality evidence and those focusing on older age groups and associations with physical 
activity and diet.
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الملخ�ص: يهدف هذا الا�ستعرا�ض �إلى درا�سة توجهات �أبحاث ال�سرطان في العالم العربي وتحديد الثغرات البحثية القائمة. تم �إجراء بحث 
والتي ن�شرت  ال�سرطان  الأمريكية( لمطبوعات  المتحدة  الولايات  بيثي�سدا، ماريلاند،  الوطنية،  الطب  )مكتبة  بيانات ميدلاين  في قاعدة 
البحرين والكويت والعراق ولبنان والمغرب وفل�سطين وال�سودان. تم تحديد ما  بلدان، وهي  2013 من �سبعة  2000 ودي�سمبر  بين يناير 
مجموعه 1,773 مقالة، مع وجود زيادة ملحوظة في المن�شورات ال�سنوية بمرور الوقت )P <0.005(. وجد �أن فقط %30.6 من المن�شورات 
 )2.4%( الع�شوائية  ال�سريرية  التجارب   ،)8.8%( المقطعية/الترابطية  الدرا�سات  في  نق�ص  هناك  كان  �سنة.   50 �سن  فوق  المر�ضى  �شملت 
ب�صفة   ت�شمل  والتي  ال�سرطان  ارتباطات  ا�ستك�شفت  التي  البحوث  ومثلت   .)1.3%( التلوي  التحليل  المنهجية/ودرا�سات  والا�ستعرا�ضات 
�أ�سا�سية المحددات الاجتماعية والهيكلية لل�صحة اكبر الن�سب )%27.1(، تليها تلك المرتبطة بعوامل الخطر ال�سلوكي بن�سبة )%14.1(، ولا 
�سيما تعاطي التبغ. وب�صفة عامة، ف�أن هناك حاجة �إلى المزيد من البحوث حول ال�سرطان في العالم العربي، وخا�صة الدرا�سات التحليلية 

ذات الأدلة عالية الجودة وتلك التي تركز على الفئات العمرية الأكبر �سنا و�أرتباط ال�سرطان مع الن�شاط البدني والنظام الغذائي.
الكلمات المفتاحية: الأمرا�ض المزمنة؛ �سرطان؛ بحوث؛ المن�شورات؛ العالم العربي.
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Cancer presents a global public health 
problem and extensively impacts healthcare 
costs.1–3 In 2013, there were 14.9 million 

new cancer cases and 8.2 million cancer-attributable 
deaths; in addition, global cancer mortality increased 
by 25.0% from 1990, with a projected incidence of 
23.6 million cases/year by 2030.1,2,4 The burden of 
cancer is disproportionately greater in countries with 
a low-to-medium human development index, with 
approximately 70.0% of all cancer deaths and 60.0% of 
disability-adjusted life years occurring in developing 
countries.2–6 Moreover, nine of the 10 countries with 
the highest age-standardised female cancer mortality 
rates worldwide are developing nations.3 

Although many Western countries have rapidly 
established national and regional cancer control 

initiatives, the most vulnerable regions for cancer 
mortality—such as those in the Arab world—have 
yet to institute clear or reliable cancer resources.7–9 

For example, there are few population-based cancer 
registries in Arab countries, with only 5.0% of Asian 
populations and 2.0% of African populations reporting 
high-quality incidence data in comparison to cancer 
registries in Australia and New Zealand, which cover 
100% of their total populations.10 Additionally, while 
80.0% of countries in the Eastern Mediterranean 
region have national cancer control policies, only 
45.0% are operational.11 In general, healthcare systems 
in this region are inadequately equipped to deal with 
chronic diseases, such as cancer, which necessitate 
long and costly management facilities, especially in 
countries with political unrest. 
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The commonest cancers worldwide for both 
genders are breast, lung, colorectal, prostate and 
stomach cancers.3,4,10 In the Middle Eastern and 
North African (MENA) region, similar trends exist, 
although bladder and stomach cancers constitute 
the fifth and sixth most common forms of cancer, 
regardless of gender.3 Among Gulf Cooperation 
Council countries, the most frequent cancers 
among males are colorectal cancer, non-Hodgkin’s 
lymphomas, lung cancer and liver cancer, while breast 
cancer is most common among females, followed by 
thyroid and colorectal cancers and non-Hodgkin’s 
lymphomas.12,13 However, despite similar sociocultural 
environments, cancer incidence rates vary widely 
within and between Arab populations.14 Cancer 
research is vital for the development of effective, 
specific and sustainable healthcare policies. Within 
this context, this article aimed to examine the 
landscape of cancer research in seven selected Arab 
countries to identify publication trends as well as 
gaps and opportunities for future research.

Methods

A scoping review methodology was used to analyse 
articles published on non-communicable diseases 
(NCDs) from Bahrain, Kuwait, Iraq, Lebanon, 
Morocco, Palestine and Sudan.15 These seven countries 
were selected to represent various stages of demo-
graphic and epidemiological transition as well as 
socioeconomic development. The selected countries 
were categorised into low-middle income countries 
(LMICs), upper-middle income countries (UMICs) 
and high-income countries (HICs) based on their 
gross domestic product (GDP); as such, Sudan, 
Palestine and Morocco were classified as LMICs 
while Iraq and Lebanon were designated as UMICs 
and Bahrain and Kuwait as HICs.16 Four conditions 
were defined as NCDs, namely cardiovascular 
diseases, cancer, chronic obstructive pulmonary disease 
and type 2 diabetes mellitus. 

The MEDLINE® database (National Library of 
Medicine, Bethesda, Maryland, USA) was used to 
systematically search for all NCD-related articles 
published between January 2000 and December 
2013. The search strategy consisted of a combination 
of key terms related to the four NCD conditions 
and their associated risk factors. Further details on 
the search strategy have been published elsewhere 
using the same dataset.17 Briefly, several reviewers 
independently assessed each article to determine 
whether it met the inclusion criteria and was relevant. 
Articles were included if the content addressed 
NCDs and/or NCD risk factors, was related to human 

health or health systems and if the article pertained 
to or originated from one of the seven selected Arab 
countries. Any discrepancies in the selection of 
articles were systematically addressed and discussed 
in a group before a communal decision was reached.

During the initial database search, 9,162 
publications were identified, of which 1,212 were 
duplicates and were removed. Subsequently, 3,466 
publications were excluded as they were deemed 
irrelevant based on screening of the abstract and title 
and another 708 papers were excluded as they did 
not meet the inclusion criteria upon reading the full 
text. Finally, 2,003 other NCD-related articles were 
excluded as the main outcome was not cancer. This 
yielded a total of 1,773 cancer-related publications 
which were included in the final analysis. The full 
text and abstract of each article was downloaded, 
if available, including article-specific information 
(e.g. journal title, year of publication, authors’ names 
and first authors’ affiliation details). 

Data regarding the research setting, design and 
content were independently extracted from each 
article using a standardised form. The research 
setting was described according to whether it was 
laboratory-, hospital/clinic-, patient- or population-
based. Publications were classified into four major 
types: descriptive (i.e. case reports, case series and 
correlational/cross-sectional studies), analytic (i.e. 
cohort studies, case-control studies and randomised 
control trials [RCTs]), reviews (i.e. descriptive 
literature reviews and systematic reviews/meta-
analyses) and laboratory studies (i.e. pathology/in 
vivo studies). Studies with qualitative and/or mixed 
methods and commentary articles/letters to editors 
were given a separate grouping as there were very few 
of these types of articles. 

Risk factors identified during a review of the 
content of each article were grouped into broad 
categories, including social/structural determinants 
of health (e.g. demographic/socioeconomic variables 
or access to care/health system research), behav- 
ioural/lifestyle-related variables (e.g. tobacco and 
alcohol use, nutrition/diet, salt intake and physical 
activity) and physiological factors (e.g. anthropo-
metric measurements, obesity, diabetes, hypertension 
or cholesterol). Other information was also noted, 
including the age group of the subjects, whether 
the article had a public health focus as opposed to 
a clinical one, whether the authors’ affiliations 
indicated collaborations with non-academic indiv-
iduals/institutions, such as governmental or non-
governmental organisations (NGOs), and the scope 
of the journals (either local, regional or international). 
First authors’ affiliations were analysed according to 
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whether the author was associated with a clinical or 
academic institution.

In order to eliminate the effect of more populous 
countries, the publication rate per million people was 
estimated for each country. Results were presented 
using numbers and percentages. The trends over 
time were first assessed for all publications and then 
stratified by country and article type. All data were 
recorded in a database before being transferred to 
the Statistical Package for the Social Sciences (SPSS), 
Version 22.0 (IBM Corp., Armonk, New York, USA) 
for statistical analysis. Correlation regression, Chi-
squared and linear regression tests were used, as 
appropriate. A P value of <0.050 was considered 
statistically significant.

Results

Of the 1,773 publications identified, 1,611 (90.9%) 
were published in international journals, with 81 
(4.6%) articles each published in regional and local 
journals, respectively. The proportion of international 
publications out of the total number of publications 
per country varied, with 98.6% in Morocco, 93.1% in 
Palestine, 89.8% in Lebanon, 85.5% in Kuwait, 85.3% 
in Sudan, 83.8% in Bahrain and 66.0% in Iraq. The 
majority of the articles were published in English 
(n = 1,368; 77.2%). Of the articles published in other 
languages, most were from Morocco and were 
published in French (55.0%).

A significant positive linear relationship was 
observed between year and total number of publi-
cations (R2 = 0.791; P <0.005), with a 132.9% increase 
in publications during the last seven years of the 
review period compared to the first seven years 
[Figure 1A]. Of the total number of publications, 
723 were from Morocco (40.8%), 449 were from 
Lebanon (25.3%), 337 were from Kuwait (19.0%), 103 

were from Iraq (5.8%), 95 were from Sudan (5.4%), 
37 were from Bahrain (2.1%) and 29 were from 
Palestine (1.6%). However, Lebanon had the highest 
publication rate per million people (98.7), followed 
by Kuwait (89.8), Bahrain (27.2), Morocco (21.3), 
Palestine (6.8), Iraq (3.0) and Sudan (2.4), with a 
significant difference across countries (P <0.001) 
[Figure 1B]. With the exception of Iraq and Sudan, 
the highest proportions of articles in all countries were 
published in 2013, with the greatest increase observed 
in Palestine [Figure 2].

In total, the most common types of research 
published were case reports (34.8%) and laboratory 
studies (15.5%), whereas very few systematic reviews/
meta-analyses (1.3%) were published. Over half of 
all publications (51.0%) were descriptive in design, 
with Morocco having the highest proportion of 
descriptive articles out of their total number of publi-
cations (72.3%). Articles with an analytical research 
design formed 18.2% of the publication pool, with 
Iraq having the highest proportion out of their total 
number of publications (29.1%). Of the 43 RCTs 

Figure 1: Number of cancer publications from selected Arab countries between 2000–2013 (A) per year and (B) per 
million people per country (N = 1,773).

Figure 2: Percentage of yearly publications out of the 
total number of cancer publications from selected Arab 
countries between 2000–2013 (N = 1,773).
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published (2.4%), 55.8% were from Lebanon, 27.9% 
were from Kuwait, 7.0% were from Morocco and 
4.7% each were from Iraq and Sudan. Of the total 
publications per country, Bahrain and Palestine 
had the highest proportions of reviews (27.0% and 
24.1%, respectively) while Palestine had the highest 
proportion of laboratory studies (41.4%) [Table 1]. 

A significant positive linear relationship was noted 
between the year and RCT publications (R2 = 0.319; 
P = 0.035). When grouping countries by GDP category, 
LMICs more frequently published descriptive 
research (68.7% versus 35.8%, respectively) and less 
frequently published laboratory studies (8.5% versus 
25.9%, respectively) or analytical research (13.9% 
versus 22.7%, respectively) compared to HICs 
(P <0.001).

The majority of publications with ascertained 
settings were hospital-based (79.8%), followed by 
laboratory-based (14.1%) and population-based (5.1%) 
articles. According to the first author’s affiliations, 

there was an overall comparable proportion of 
associations with hospital (41.6%) and academic 
(40.3%) institutions. However, Palestine and Sudan 
had the highest proportions of first authors affiliated 
with universities (86.2% and 81.1%, respectively), while 
Morocco had the lowest (16.3%); the corresponding 
percentages for Iraq, Kuwait, Lebanon and Bahrain 
were 77.7%, 54.6%, 48.8% and 32.4%, respectively. 
Collaboration with non-academic NGO and govern-
mental organisations was evident in 6.0% of all 
publications. Articles published in collaboration 
with non-academic authors were most prevalent 
from Sudan (22.1%), followed by Bahrain (16.2%), 
Iraq (7.8%), Kuwait (7.1%), Palestine (6.9%), Lebanon 
(4.5%) and Morocco (3.5%). Of the total number of 
publications, 16.6% had a public health focus with 
51.7% in Palestine, 42.1% in Sudan, 35.1% in Bahrain, 
21.1% in Kuwait, 18.4% in Iraq, 14.9% in Lebanon and 
9.7% in Morocco.

Table 1: Cancer publications from selected Arab countries between 2000–2013 by research design and country 
(N = 1,773)

Research design n (%)

Bahrain Iraq Kuwait Lebanon Morocco Palestine Sudan Total

Descriptive

Case reports 12 (32.4) 8 (7.8) 79 (23.4) 116 (25.8) 396 (54.8) 1 (3.4) 4 (4.3) 616 (34.8)

Case series 0 (0.0) 6 (5.8) 9 (2.7) 15 (3.3) 88 (12.2) 0 (0.0) 13 (13.8) 131 (7.4)

Cross-sectional/ 
correlational studies

5 (13.5) 19 (18.4) 29 (8.6) 28 (6.2) 38 (5.2) 4 (13.8) 33 (35.1) 156 (8.8)

Analytical

Case-control studies 1 (2.7) 11 (10.7) 17 (5.0) 13 (2.9) 26 (3.6) 1 (3.4) 16 (17.0) 85 (4.8)

Cohort studies 6 (16.2) 17 (16.5) 49 (14.5) 53 (11.8) 64 (8.9) 3 (10.3) 2 (2.1) 194 (11.0)

RCTs 0 (0.0) 2 (1.9) 12 (3.6) 24 (5.3) 3 (0.4) 0 (0.0) 2 (2.1) 43 (2.4)

Reviews

Systematic reviews/
meta-analyses

1 (2.7) 3 (2.9) 2 (0.6) 9 (2.0) 5 (0.7) 3 (10.3) 0 (0.0) 23 (1.3)

Descriptive literature 
reviews

9 (24.3) 4 (3.9) 42 (12.5) 90 (20.0) 39 (5.4) 4 (13.8) 12 (12.8) 200 (11.3)

Laboratory studies

Pathology/in vivo 
studies

3 (8.1) 27 (26.2) 94 (27.9) 80 (17.8) 49 (6.8) 12 (41.4) 10 (10.6) 275 (15.5)

Other

Commentaries/letters 
to the editor

0 (0.0) 6 (5.8) 4 (1.2) 14 (3.1) 9 (1.2) 1 (3.4) 2 (2.1) 36 (2.0)

Qualitative and/
or mixed methods 
studies

0 (0.0) 0 (0.0) 0 (0.0) 7 (1.6) 5 (0.7) 0 (0.0) 0 (0.0) 12 (0.7)

Total 37 (2.1) 103 (5.8) 337 (19.0) 449 (25.4) 722 (40.8) 29 (1.6) 94 (5.3) 1,771*

RCT = randomised control trial.
*Study design was not specified in two publications (one from Morocco and one from Sudan).
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Out of 1,179 publications (66.5%) involving 
human subjects, 73.4% included adult participants 
aged ≥18 years old and 10.7% involved all age groups. 
The most commonly included age group was 18–50 
years (37.6%), whereas only 30.6% of the articles 
examined older individuals (>50 years old). A total of 
780 publications examined determinants of cancer, of 
which 211 publications (27.1%) investigated social/
structural determinants of health, 41 articles (5.3%) 
examined physiological risk factors and 110 identified 
behavioural risk factors (14.1%) [Figure 3A]. Among 
physiological risk factors, obesity was the most 
common (65.2%), followed by hypertension (34.8%), 
cholesterol (13.0%) and metabolic syndrome (4.3%). 
The most common behavioural risk factors studied 
were tobacco use (71.2%) and nutrition (29.7%) 
[Figure 3B]. 

Discussion

Although cancer poses a global healthcare burden, 
research efforts in this field remain limited in many 
developing countries. To the best of the authors’ 
knowledge, this is the first scoping review of cancer 
research in the Arab world and sheds light on the 
paucity of cancer publications in this region as well as 
providing insight into research areas needing greater 
focus. A consistent increase was observed in cancer 
research in the selected Arab countries from the 
beginning of the 21st century until 2013. However, the 
total number of publications was considerably lower 
than in other parts of the world; while the current 
review identified a total of 1,773 articles published in 
seven Arab countries over 14 years, there was a yearly 
average of 10,293 cancer publications in the USA, 9,962 
in Europe and 2,225 in Japan between 2000–2008.18 

The vast difference in research publications 
from the Arab region could be explained by several 
factors. First, there are fewer researchers in Arab 
countries in comparison to Western countries, with 
Arab researchers in 2013 forming a mere 1.9% of 

all researchers worldwide, a decrease from 2.2% in 
1996.19 Second, national and regional spending on 
research and development is relatively modest; in 
2013, the regional gross expenditure on research and 
development (GERD) by all Arab states was USD $15.5 
million, considerably lower than that of the European 
Union and North America (USD $282.0 million and 
USD $427.0 million, respectively), and constituting 
only 1.0% of total global research expenditures.19 In 
2011, the HIC nations of Bahrain and Kuwait invested 
0.04% and 0.1%, respectively, of their GDP on GERD, 
compared to 2.8% in the USA and 3.3% in Japan.19 

Other reasons have also been proposed to 
explain low research output in the MENA region. 
Lages et al. reported that conducting research in this 
region could be challenging due to a lack of access 
to reliable and valid data, deficiencies in research 
support infrastructure, language barriers and a 
lack of networking among researchers.20 Political 
instability has also been hypothesised to affect 
research publications, as demonstrated in Uganda 
and Kenya.21–23 Unfortunately, political unrest may 
result in a reduction in funding, massive in- and out-
migration, strikes and violence. While no studies have 
yet systematically investigated the effect of political 
instability on research production in the Arab world, 
output trends from the current review revealed a clear 
drop in cancer-related publications from Iraq, Sudan 
and Bahrain coinciding with specific periods of 
civil unrest in these countries. More research is 
warranted to explore reasons for low cancer research 
output in the Arab world and the possible effect of 
political unrest.

While all types of research designs are vital 
in the field of oncology, the current review noted a 
scarcity of analytical studies and systematic reviews/
meta-analyses from the selected Arab countries. In 
addition, it was observed that LMICs were more likely 
to publish descriptive research, while HICs were more 
likely to conduct laboratory and analytic research. 
High-evidence analytical research studies, such as 

Figure 3: Proportion of (A) overall risk factors and (B) behavioural risk factors identified in cancer publications from 
selected Arab countries between 2000–2013.*
*Percentages do not add up to 100% as multiple factors were sometimes examined in a single article.
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RCTs, may be difficult to conduct in LMICs due to 
weak infrastructure, low research spending and the 
cultural attitudes of physicians and patients towards 
clinical research.24–26 Currently, RCTs remain the 
gold standard for analysing healthcare interventions, 
especially for cancer treatments which are becoming 
more specific with varying efficacies and side-effect 
profiles across different ethnic populations.27,28 Thus, 
it is vital that Arab populations be included during 
drug research and development. Furthermore, health 
ministries in the Arab world should encourage and 
facilitate analytical cancer research.

While the incidence of cancer increases with 
age and occurs predominately in older individuals, 
patients over the age of 65 years are rarely included in 
oncology clinical trials.29,30 In the current review, the 
most commonly included age group was 18–50 years, 
with those >50 years old comprising the minority 
of subjects. This lack of representation of older age 
groups may negatively impact cancer treatments for 
the elderly.31 A hesitancy to include older participants 
could be attributed to perceptions by physicians of a 
lack of tolerance on the part of older patients, varying 
drug metabolisms and a lack of evidence of treatment 
efficacy among this population.31 Conducting geriatric- 
specific studies in the Arab world could therefore 
provide new insights regarding the diagnosis and 
treatment of cancer in this population.

Although cancer poses a major public health 
challenge, surprisingly few of the publications 
identified in the current review were found to be 
focused on public health.1,4 Primary prevention of 
cancer through lifestyle modifications is important 
to reduce the global cancer burden, as an estimated 
35% of cancer deaths may be attributable to modifiable 
risk factors such as smoking, alcohol use, diet, obesity 
and unprotected sexual activity.32 Of note, the burden 
of a high body mass index has increased over the last 
23 years and is currently the leading risk factor for 
cancer among women, especially in North and South 
America and the MENA region.33 The prevalence of 
behavioural risk factors for NCDs is alarmingly high 
in the Arab region, with overall limited governmental 
response measures; for example, only Bahrain, Iraq, 
Morocco and Sudan of the countries included in 
the present review have established national cancer 
control policies.34,35 Moreover, preventative cancer 
control policies targeting behavioural risk factors are 
only present in certain Arab countries; for instance, 
only Bahrain, Iraq, Lebanon, Morocco and Sudan have 
operational policies, strategies or action plans in place 
to reduce the tobacco burden, with Bahrain, Iraq and 
Sudan also having primary prevention policies for 
obesity and physical inactivity.35 In the current review, 

behavioural risk factors for cancer were examined 
in only 14.1% of publications, with the majority 
focusing on tobacco use as a sole risk factor and very 
few examining physical inactivity and salt/sodium 
intake. Future studies should therefore address diet, 
obesity and physical inactivity in cancer risk factor 
epidemiological studies of Arab populations.

Academia is a highly competitive curiosity-
driven field that is privileged to have a large degree 
of research freedom, whereas non-academic research 
may be driven by other factors such as policies and 
market demands.34,36,37 Nevertheless, both sectors are 
vital for the advancement of clinical research and, in 
many instances, are complementary.36 In the present 
review, very few research publications involved 
collaborative efforts between researchers from 
educational/academic settings and those from NGOs 
and governmental institutions. While the ultimate 
responsibility for advancing medical knowledge 
through research lies on academic institutions, 
collaboration between academic researchers, the 
public sector and NGOs is conducive and necessary 
for the translation of research into action, for instance 
in terms of national policies and programmes.

The findings of this review need to be considered 
in the light of certain limitations. The search strategy 
was restricted to the MEDLINE® database (National 
Library of Medicine); as such, articles published 
in local and regional journals were likely excluded, 
particularly those written in Arabic, which may 
have led to an underestimation of the total number 
of published studies from this region. Additionally, 
electronic searches using specific search terms do not 
always identify all eligible publications; for example, 
in a Cochrane review, Hopewell et al. found that 
an electronic search in the MEDLINE® database 
(National Library of Medicine) identified only 55% 
of actual RCTs compared to hand-searching, which 
identified 92–100%.38 It is also important to note that 
the present review drew on data from only seven Arab 
countries and, while these countries were selected 
to represent a range of demographic characteristics, 
epidemiological transitions and political stability, the 
current findings therefore cannot be generalised to the 
entire Arab region.

Conclusion

Cancer research is increasing in the Arab world. 
However, the total research output remains low 
when compared to other regions. The current review 
identified several gaps in research, including a 
deficiency in research involving elderly populations 
and investigating specific risk factors such as diet 
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and physical activity. In addition, there was a dearth 
of systematic reviews/meta-analyses and analytical 
studies; further studies are therefore recommended 
to identify reasons for the scarcity of these types 
of research in this region. Furthermore, increased 
collaboration between NGOs, governmental agencies 
and academic institutions is key for the implementation 
of national evidence-based healthcare policies specific 
to cancer control. Cancer researchers and funding 
agencies are encouraged to consider the gaps 
identified in this review in order to better guide future 
cancer research.
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