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Abstract
Objective: We conducted a systematic review to explore the United Arab Emirates (UAE)’s cancer-specific epidemiological
profiles.

Methods:We followed the standardizedmethods for conducting and reporting systematic reviews.We employed a highly sensitive
and extensive strategy to identify all studies on the prevalence and incidence of cancer in the UAE, searching electronic databases
and the grey literature. We assessed the methodological quality of the studies, summarized them, and qualitatively analyzed their
results.

Results: We included 4 retrospective studies published between 2003 and 2011, reporting data gathered between 1982 and
2004. The majority of the data were collected from national cancer registries and addressed adult Emiratis and certain cancer types.
All included studies employed validated procedures for diagnostic confirmation. The overall age-standardized cancer rates were 70.1
and 74.2 per 100,000 in males and females, respectively. Lung, gastric, and prostate cancer ranked as the top 3 types in Emirati
males; while breast, cervical, and thyroid cancer were the top 3 types in Emirati females. Men exhibited higher rates of lung and
stomach cancers compared with women. The majority of the studies were of acceptable methodological quality.

Conclusions:Our findings highlight the need for high-quality future research and systematic cancer data collection and registration
to provide reliable data on the current incidence of cancer. We hope that our findings guide the tailoring of interventions aimed at
curbing cancer rates in the UAE.

Abbreviations: ASR = age-standardized incidence rates, MeSH terms =Medical Subject Headings, NCD = non-communicable
diseases, UAE = United Arab Emirates.
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1. Introduction

Generally,worldwide cancer rates have increased, resulting in over
8.7milliondeathsby2015, thus ranking cancer as the second cause
following cardiovascular diseases in associated mortality rates.[1]

These are mostly related to rapid population growth, increasing
life expectancy, urbanization with progressively westernized
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lifestyles. Similarly, the burden of cancer in the United Arab
Emirates (UAE) was high and ranked the second leading cause of
non-communicable diseases (NCD)-related mortality in the
country.[3,4] In the GLOBOCAN 2012 reports, cancer incidence
and mortality rates in UAE reached 92.5 and 58 per 100,000
people, respectively.[5] During the mid-twentieth century, the UAE
rose to become one of the fastest growing economies globally,[6–8]

with this growth leading to economic, sociodemographic, and
lifestyle changes of its population, paralleled by an epidemiological
increase in the rates of NCD. Subsequent national studies in the
UAE associated this increase in cancer rates with an accentuated
exposure to several risk factors including physical inactivity
and sedentary lifestyles,[9–11] the overconsumption of high-caloric
and poorly-nutritive meals,[11] an increase in obesity rates,[12] an
increase in smoking prevalence,[13] and elevated air pollutant
levels.[14]

In2011, theUnitedNations recognizedNCDs, including cancer,
as global crises, highlighting the need for implementation research
to guide action against NCDs at regional and global levels.[15,16]

Moreover, WHO announced that “in order to combat the global
epidemic of cancer and NCDs it is imperative to create a baseline
for monitoring trends and to assess the progress of countries in
addressing the epidemic”. Cancer control planning requires
accurate data, including reliable cancer registries and monitoring
and evaluation programs to ensure programs are appropriately
prioritized and to assure quality.[17] Consequently, WHO urged
governments to strengthen their health information systems with
reliable and evidence-based research data.
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In light of this global need for NCD research, in addition to the
lack of recent national estimates on cancer epidemiology in the
UAE, it is important to understand the present status of the cancer
burden and related risk factors in UAE. We, therefore, aimed to
systematically review the literature on the epidemiology of cancer
in the UAE to compile, critically appraise the available evidence,
highlight existing gaps worth addressing in future studies and
inform the country’s responsible bodies of cancer’s current
epidemiological profile for use in tailoring interventions aligned
with the local and global health agendas.
2. Materials and methods

We followed the standardized methods outlined by the PRISMA
group for conducting and reporting our systematic review,[18]

the protocol of which was registered on the International
Prospective Register of Systematic Reviews (PROSPERO)
(CRD42016035747). Ethical approval was not required for
this systematic review as no primary data were collected.
2.1. Database search

We used both, a free keyword search and a controlled vocabulary
search (i.e., Medical Subject Headings (MeSH terms), to broaden
the sensitivity of our search strategy.Weadapted eachof the search
vocabulary terms used according to the databases searched which
included: MEDLINE, PubMed, EMBASE, Cumulative Index to
Nursing and Allied Health Literature (CINAHL), Index Medicus
for the Eastern Mediterranean Region (IMEMR), ProQuest
Dissertations & Theses Database, Open Access Theses and
Dissertations (OATD), and Web of Science. To ensure a high
sensitivity for our search and to maximize our retrieval of
potentially eligible references, we attempted to exhaust the
search vocabulary we used. Examples of MeSH terms included:
“Neoplasms” for cancers; “United Arab Emirates, Arabs” for the
UAE; and “Incidence, Prevalence, Epidemiological monitoring,
Epidemiologic studies, Epidemiology” for epidemiology. We did
not use any search filter for the date of publication, that is, we did
not restrict our search to a particular time frame.Adetailed copy of
the search strategy used for each database is made available in
(Appendix 1, http://links.lww.com/MD/C696). We ran our initial
search on June 19, 2015, and then updated it on April 4, 2017 to
ensure that our retrieved references are up-to-date.
2.2. Searching other sources

In addition to searching online databases for relevant studies, we
searched the grey literature, namely the websites of The
International Diabetes Federation (IDF) and the World Bank.
Moreover, we contacted expert scholars and public health
researchers in the field to check for any ongoing relevant studies,
and we searched the reference lists of the included studies for
relevant research that we may have missed in our earlier search.
Our original search was intended to capture studies addressing

the epidemiology and/or costs of each of cancer and cardiome-
tabolic disorders in the UAE, 2 of the 4 NCDs of key importance
to the country’s public health professionals and policy-mak-
ers.[19] However, because cancer and cardiometabolic disorders
likely differ regarding their underlying risk factors and patient
profiles, we opted to report the data for each of them separately in
a different review. Given the overlap in the search employed and
the outcomes of interest, the 2 reviews share the same above-
mentioned protocol (CRD42016035747).
2

2.3. Inclusion and exclusion criteria

All studies had to meet the following pre-set criteria for inclusion:
�
 Original studies (e.g., editorials, case reports, case series, and
reviews were excluded)
Observational design: cohort or cross-sectional designs for
�

epidemiological studies (prevalence and incidence studies),
economic models, cross-sectional, or longitudinal analyses for
cost data
Addressing cancer (of any type)
�

�
 Addressing data in the UAE

�
 Addressing UAE population irrespective of age and nationality

�
 Studies published in English or Arabic, with no limits on their

year of publication.

2.4. Study selection

Independently and in pairs, 3 reviewers (RB, RR, and HR)
searched for potentially eligible studies by screening subsets of the
titles and abstracts of the retrieved references, using Endnote© as
their reference manager. The authors then paired themselves into
2 teams (RB and RR; HR and HH); individually and as a pair,
each team screened the retrieved full texts of the studies deemed
potentially eligible earlier during the title and abstract screening
stage. For the full-text screening stage, the authors used a
screening tool that they had designed and pre-tested via
a calibration exercise prior to this stage. When the members of
a team disagreed on a particular study, they consulted a third
reviewer for resolution.
2.5. Data extraction and analysis

After the completion of the stages above, the 2 members in each
team –independently and in pairs- extracted relevant data from
the included studies, consulting a third reviewer whenever they
disagreed. As pre-set in our protocol, we performed a qualitative
synthesis (i.e., narrative summary) of the data extracted from the
included studies, since quantitative analysis (i.e., meta-analysis)
was not feasible due to the considerable differences in the
estimates used in the different studies. For epidemiological data,
we sought to report age-standardized incidence rates (ASR)
whenever available.
2.6. Risk of bias assessment

For risk of bias assessment, we used the tool employed by Kox
et al[20] which is a modified version of the original tool
employed by Shamliyan et al.[21] The original tool addresses the
internal validity of a study, defined as the extent to which the
results of a study are precise for its subjects, and the external
validity of a study, the extent to which those results are
generalizable to the target population.[21] The initial develop-
ment of the checklist by Shamliyan et al[21] was based on a
systematic literature review, and the checklist was then refined
after pilot trials of validity and reliability were conducted by
expert reviewers. We followed the scoring proposed by Kox
et al,[20] whereby a score of 1 was granted when the criterion
was sufficiently met; and a score of 0 when the criterion was
unclear or insufficiently met.
Two authors (HR and RR) conducted the risk of bias

assessment independently and as a pair, reaching consensus via
discussion among each other in cases of disagreement.

http://links.lww.com/MD/C696
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3. Results

Our initial search addressing cancer and cardiometabolic diseases
retrieved 6789 records, of which only 4 were eventually included.
The subsequent updated search retrieved no new hits (Fig. 1).
Table 1 summarizes the characteristics and results of the included
studies.

3.1. Characteristics of included studies

All included studies were published between 2003 and 2011,[22–25]

reporting data gathered over different time intervals within an
overall 22-year timeframe. The oldest time-point of data collection
was1982,[22]while themost recent onewas2004,[25]which clearly
indicates a 13-year-gap in research from the latest time-point to
present.
All 4 included studies collected their data retrospectively, with

1 of them reporting data collected over a period longer than a
decade.[22] Our search did not retrieve any eligible cross-sectional
or prospective studies, thus rendering us unable to trend cancer
rates or determine its prevalence.
Only 1 study addressed cancer in general without focusing on a

particular type,[23] while the rest focused on specific types/
categories of cancer: prostate cancer,[22] female breast cancer,[24]

and stomach cancer.[25]

Only Ghafoor et al[22] reported data retrieved from the medical
records of all cancer cases admitted into local UAE hospitals, with
Tawam Hospital in Al Ain region being the primary source of
that data due to its predominance as a major oncology referral
center in the UAE. The other studies were more likely to report
accurate national estimates of cancer incidence, retrieving their
data either from the Gulf Center for Cancer Registration which
collects data from all over the UAE[23,24] or from the
GLOBOCAN database which retrieves its data from neighboring
countries.[25] To confirm their cancer diagnosis, all studies
employed clinical, histological, and laboratory investigations,
wherever applicable, with the exception of Al Mahrouqi et al[25]

who did not report their diagnostic means.
Moreover, only 1 of the included studies reported data for

patients of all nationalities,[22] while the rest reported data
specific to Emiratis only.[23,24] Finally, only 2 studies reported
ASRs for cancer incidence.[23,24]

As part of our gray literature search, we received 5 reports from
the cancer registry at TawamHospital. The records did not report
incidence or prevalence estimates, except for 1 reporting data
from 1998 to 2001, which was later disseminated as an article by
Al Hamdan et al;[23] and was included in our review.

3.2. Results of included studies

Among the included studies, Al Hamdan et al’s study[23] provides
the most exhaustive data on ASRs of all cancer types among
Emiratis during the period 1998 to 2001. Thus, we decided to use
it as the comparator for data reported by the other studies.
According to that study, the overall ASRs of cancer were 70.1

and 74.2 per 100,000 in males and females respectively, with
pediatric cancers constituting around 9.5% of all newly
diagnosed cases during that period.[23] According to that study,
the 3 most incident cancers among Emirati males were lung
(ASR:7.2), gastric (ASR:6.8), and prostate (ASR:5.7) cancers, in
contrast to breast (ASR:17.1), cervical (ASR:5.5), and thyroid
(ASR:5.1) cancers as the top 3 cancers among Emirati females.[23]

Another study published in the same year collected its data over a
comparable period of time (1998–2002) and validated breast
3

cancer’s top rank among female cancers, reporting a similar ASR
of 19.2 for breast cancer among Emirati females.[24] Likewise, the
UAE-specific estimate reported by Al Mahrouqi et al[25] for male
gastric cancer overlapped with that of Al Hamdan et al[23] (ASRs
of 6.6 and 6.8 respectively), confirming gastric cancer’s
remarkable incidence in males. The incidence of stomach cancers
among Emirati women was found to be almost half of that of
their male counterparts (ASR:3.4) according to the same
study.[25] Al Hamdan et al[23] also highlighted the staggering
difference in lung cancer incidence rates in Emirati females
compared with males (ASRs of 2.9 vs 7.2 respectively). Finally,
none of the included studies mentioned the histological type (s) of
breast, stomach, or lung cancers most commonly encountered.
Regarding prostate cancer, Ghafoor et al[22] reported an

incidence of 4.5 per 100,000 among Emirati males, an estimate
that is slightly less than that reported more recently by Al
Hamdan et al (ASR:5.7).[23] However, because the type of
estimate reported by Ghafoor et al was unspecified (age-
standardized or otherwise),[22] it is difficult to precisely compare
the 2 estimates or to trend prostate cancer rates over time.
Nonetheless, the former study[22] still reported an identical listing
of the 3most incident male cancers in the UAE (frommost to least
incident: lung, gastric, and prostate cancers)[22] as in Al Hamdan
et al[23].
Finally, only 2 studies correlated part of their reported cancer

incidences with established corresponding risk factors[23,24]:
female breast cancer in association with reproductive factors,[24]

and various types of cancer correlated with smoking practice (s)
and/or reproductive factors.[23] However, none of those studies
reported statistically appropriate association measures for the
addressed risk factors and their corresponding cancer (s).
3.3. Quality of evidence in the included studies

All included studies were minimally flawed with regards to their
design as they employed a retrospective data collection
approach.[22–25] Additionally, almost all of the included
studies,[22–24] except for 1,[25] seem to have used adequate
sampling methods through obtaining exhaustive samples from
registry databases. Likewise, the same studies[22–24] appear to
have employed standardized and validated diagnostic tools for
cancer confirmation leading to minimally flawed outcome
measurement, with the exception of the same study.[25]

Conversely, however, only the latter study of Al Mahrouqi
et al[25] provided ASR estimates with their confidence intervals as
part of its reporting of cancer incidence (Table 2).
4. Discussion

To our best knowledge, this is the first systematic review
addressing cancer epidemiology in UAE and highlighting existent
gaps in the literature, that is, the lack of high-quality
epidemiological studies, as well as detailed cancer registries
within UAE.
It should be noted that the last national study conducted in the

UAE on the topic was between 1998 and 2001,[23] listing lung,
gastric, and prostate cancers as the 3most incident cancers inmen
compared with breast, cervical, and thyroid cancers in women.
Similarly, worldwide, Bray et al[26] reported that the most
prevalent cancers are the breast, colorectal, prostate, lung, and
stomach, while among women the most prevalent cancers are
breast, cervical, and thyroid. The radical difference and lack of
overlap in any of the most incident cancer types among the 2

http://www.md-journal.com


From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: 
The PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097 

Id
en

tif
ic

at
io

n 
Sc

re
en

in
g

Full-text articles excluded, with reasons 
(n=46)

- Duplicate (n=9)  
- Reporting identical data (n=1) 
- Not accessible (n= 7)  
- Not original article (n=11) 
- Not epidemiological or cost data (n=8)  
- Not in UAE (n= 8)  
- Not cardiometabolic or cancer (n=3)

Records excluded (n=7828) 
- Additional duplicate (n=1037)  
- Not original article (n=1623)  
- Not in Arabic, English or French (n=179) 
- Not in UAE (n=4047)  
- Not cardiometabolic or cancer (n=546)  
- Not epidemiological or cost data (n=396) 

In
cl

ud
ed

 

Full-text articles assessed for 
eligibility (n=81) 

El
ig

ib
ili

ty
 

Records identified through Gray 
Literature searching (n=1120) 

- OATD (n=649) 
- PQDT Open (n=380) 
- IDF website (n=80) 
- World Bank, Research, Health, 
Nutrition and Population (n=10) 
- Key scholars (n=1) 

Eligible studies (n=34)

Studies included in 
qualitative synthesis (n=4) 

Not cancer (cardiometabolic) (n=30) 

Records screened  
(n=6789) 

Records identified (n=11324) 
Records after duplicates removed (n=6789) 

(Duplicates n=4535) 

Records
identified 
through 

PUBMED 
searching 
(n=2508) 

Records
identified 
through 

MEDLINE 
searching 
(n=2409) 

Records
identified 
through 

EMBASE
searching 
(n=3614) 

Records
identified 
through 

CINAHL 
searching 
(n=387) 

Records 
identified 
through 
IMEMR
searching 
(n=349) 

Records 
identified 

through WEB 
OF SCIENCE 

searching 
(n=2057) 

Figure 1. Flow diagram of reference screening and selection.

Radwan et al. Medicine (2018) 97:50 Medicine
sexes suggest considerably different underlying risk profiles
among them. This warrants further investigation aimed at
identifying those sex-specific determinants that may be targeted
with future screening and treatment programs. Particularly, the
4

more than 2-fold higher rate of lung cancer in men compared
with women (ASR: 7.2 vs 2.9) is worth highlighting. Clearly, this
may be due to lower rates of smoking among women compared
with men in the UAE[27,28] (8.6% vs 37.4% respectively)[29] and



Table 1

Characteristics and results of the included studies.

Author Year
Studied
cancers

Study type &
reporting period

Data
collection

Outcomes assessed &
diagnosis Epidemiology

Ghafoor
et al[22]

2003 Cancer: prostate
Coding: ICD10-CM
Population included:

Arab, adult males

Retrospective
(January 1982 -
December 2000)

Review of
pathological
diagnosis reports
of prostate cancer
cases admitted at
Tawam and Al-
Ain Hospitals

Outcomes: incidence (age
standardization technique
not reported), description
of cases

Diagnosis: tru-cut needle
biopsy (57%), TURP
(18%), open
prostatectomy (5%),
other (lymph node, bone
marrow, pleural biopsies,
high PSA)

Annual incidence: 4.5/100,000 male
Number of cases: 84
Age: range: 38-81, median: 56; mean:
56.5±12.5 years (39.2% aged 51 -
60 years; 22.6% aged 61–70; 21.4%
aged 71–80 years)

77.7% of cases presented with an
advanced disease

Nationality: 44.0% nationals

Al Hamdan
et al[23]

2009 Cancer: various
Coding: ICD-O-2
Population included:

national females and
males

Retrospective
(1998–2001)

Review of the Gulf
Center for Cancer
Registration

Outcomes: incidence (ASR,
standardized to the
World Standard
Population), description
of cases

Diagnosis: histology (as
part of case reporting)

Number of cases: 1138 (Males: 543;
Females: 595)

ASR: Males: 70.1/100,000; Females:
74.2/100,000

ASR per site (most 5 incident cancers by
site):

Males: lung (7.2); stomach (6.8); prostate
(5.7); bladder (5.4); non-Hodgkin
lymphoma (5.3); leukemia (2.8)

Females: breast (17.1); cervix uteri (5.5);
thyroid (5.1); non-Hodgkin lymphoma
(4.0); leukemia (3.6)

Mean age at diagnosis: Males: 52.7±
23.2; Females: 45.8±20.2

Pediatric cancer rate: 9.5%
Ravichandran and

Al-Zahrani[24]
2009 Cancer: female breast

Coding: not reported
Population included:

adult national
females

Retrospective
(1998–2002)

Review of the Gulf
Center for Cancer
Registration

Outcomes: incidence (ASR,
standardized to the
World Standard
Population), description
of cases

Diagnosis: clinical and
histological diagnosis

Number of cases: 182
Average annual crude incidence rate: 9.4/
100,000

Average ASR: 19.2/100,000 (ASR highest
for age group of 50–54 (80.4/
100,000), followed by 65.4/100,000 for
age group 70–74; 54.2/100,000 for
age group 55–59; 53/100,000 for age
group 40–33; and lowest for age group
20–24 (1.0/100,000))

Mean age at diagnosis: 47.5+11.8
Al Mahrouqi

et al[25]
2011 Cancer: stomach

(excluding malignant
gastric lumphomas)

Coding: not reported
Population included:

national females and
males

Retrospective
(1998–2004)

Estimates from the
GLOBOCAN
database based
on data from

surrounding
countries

Outcomes: incidence (ASR,
standardized to the
World Standard
Population), description
of cases

Diagnosis: not reported

Average ASR:
<45 years: 0.54 (95% CI: 0.30–0.90)/
100,000

≥45 years: 18.3 (95% CI: 15.0–22.1)/
100,000))

Males: 6.6 (95% CI: 5.2–8.2)/100,000;
Females: 3.4 (95% CI: 2.4–4.8)/
100,000))

CICD10-CM=WHO International Classification of Diseases, 10th Revision, Clinical Modifications, ICD-O-2= International Classification of Diseases for Oncology second edition, TURP= transurethral resection of
the prostate, PSA=prostate-specific antigen, ASR= age-standardized incidence rate, CI= confidence interval.
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should serve as a reminder of the importance of adequate tobacco
control policies that would reduce the corresponding male lung
cancer rates. The lung cancer ASR results in the UAEwere similar
to the results reported in Yemen (6.4 per 100,000), and Oman
(6.7 per 100,000).[30] While in Lebanon, lung cancer was the
most common cancer in 2003 with 31.6 cases per 100,000
people. This high ASR was due to high prevalence of smoking
among Lebanese males.[31]

As for gastric cancer, Charafeddine et al[31] found that H.
Pylori often establishes an asymptomatic chronic inflammatory
process within the gastric mucosa following infection, and this
process is strongly correlated with gastric cancers. Therefore, the
high incidence rates of stomach cancer among UAE men could
5

simply be the result of the high H. pylori-carrier rates among
middle-easterners in general[32,33] and those with low socio-
economic status in particular.[34] Just like the case of lung cancer,
remarkably lower rates of gastric cancer were found in women
compared with men in the UAE (ASR 3.4 vs 6.8 respectively).[23]

However, this may be due to a lack of adequate or any control in
the study of smoking status, which has been identified as a
confounder in several studies associating H. pylori infection with
gastric cancer, as highlighted by Peleteiro et al.[35] This study[35]

demonstrated a specifically much stronger direct correlation
between positive H. pylori carrier status in addition to
concomitant smoking and developing gastric cancer, compared
with a positive H. pylori carrier status alone.

http://www.md-journal.com


Table 2

Risk of bias assessment of the included studies.

Author Year Study design
∗

Exclusion rate Sampling method† Outcome measurement‡ Reporting of prevalencex

Ghafoor et al[22] 2003 1 Not applicable 1 1 0
Al Hamdan et al[23] 2009 1 Not applicable 1 1 0
Ravichandran and Al-Zahrani[24] 2009 1 Not applicable 1 1 0
Al Mahrouqi et al[25] 2011 1 Not applicable 0 0 1

1: criterion sufficiently met; 0: criterion is unclear or insufficiently met.
∗
1 point is granted for cohort design (retrospective/prospective).

† 1 point is granted when data were collected from nationally representative registries or databases.
‡ 1 point is granted when the outcome measure is measured in a standardized or valid way.
x 1 point is granted when incidence rates are reported with a precision of estimate.
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Breast cancer is the most common cancer among women in
Arab countries.[36] Breast cancer incidence among women in this
review was strikingly much higher than that of any other cancer
in either sex.[23] In fact, the Health Authority of Abu Dhabi
(HAAD) reported that the prevalence of breast cancer among all
cancers diagnosed in Abu Dhabi reached 20.3% in 2014, with an
associatedmortality rate of 12.2%, thusmaking breast cancer the
most incident in that Emirate.[37] Similarly, another study
conducted in 2013 at Tawam Hospital also reported breast
cancer as the most common female cancer, constituting 22.8% of
all female cancers.[38] However, the remarkably lower ASR of
breast cancer among Arab compared with western women[39] is
paradoxically met by an earlier onset of cancer (by up to a
decade) in the former group.[40,41] Similar breast cancer ASR was
reported in Kuwait[42] while it was higher in Jordan[43] and
Lebanon.[44] Thus, it is also worthwhile to investigate the reasons
behind those differences in order to possibly identify the risk
factors unique to each.[39] Moreover, a small-scale study
conducted at Tawam Hospital in 2012 showed that women
aged less than 40 in the UAE possess a much higher incidence of
HER2-positive breast cancer compared with their older counter-
parts (54.3% vs 34.2% respectively; P= .007).[45] Thus, in
addition to its worse prognosis compared with other breast
cancer subtypes, higher proportion in younger compared with
older Emirati women, and the earlier age of onset of breast cancer
in general in Emirati women compared with their western
counterparts,[46,47] lands breast cancer its second rank among the
most common causes of death in UAE women as per theMinistry
of Health (MOH).[48]

The results from this review are comparable with incidence
estimates provided by GLOBOCAN, except for the incidence of
female breast cancer which was reported to be 17.1 cases per
100.000 women in this analysis, compared with 39.2 cases per
100.000 women in GLOBOCAN.[5] The discrepancy between
the GLOBOCAN’s reported incidence rate and the one reported
in this study could be due to the inadequate documentation of
breast screening and early detection programs, as well as under-
reporting and incompleteness of the cancer registry in the UAE.
It should be noted that the age-standardized rates for the

incidence and mortality from the most common types of cancer
(breast, lung, colorectal) in the UAE are lower compared with
Western countries.[5] This is likely to be due to the younger age of
the population, less exposure to some risk factors, lower levels of
screening compared with Western countries, and possibly
incomplete registration. However, these rates are projected to
double by the year 2020, since life expectancy of the population
in the UAE is increasing, the exposure time to lifestyle risk factors
will increase[4] andmaintaining health and allocating resources in
old age will become increasingly challenging.[49]
6

Our exhaustive and highly sensitive search strategy used to
retrieve relevant studies and our adherence to standardized and
validated methods of systematic review conduction[18] contribute
to the rigor of our review. Moreover, our transparency in
reporting the search employed and our use of a validated quality
assessment tool also enhance our review’s credibility further.
However, our review also faces major limitations that should be

taken into consideration in interpreting the results. First of all, we
were limited by the fact that the studies included did not report the
estimate precision for each of their point estimates, with the
exception of only 1 study, that byAlMahrouqi et al[25].Moreover,
almost all the data reported in our review were derived from the
Gulf Center for Cancer Registration, posing a major limitation on
our reported data and coupledwith the lackof adequate andup-to-
date centralized registries tokeep trackofall new incident cases and
trend cancer incidence over time limited our confidence in the
generated data. Ideally and whenever possible, the effect estimates
reported by each study included in a systematic review should be
pooled together to provide a generalized pooled estimate for the
outcome of interest. However, in systematic reviews of epidemio-
logical studies such as our review, qualitative (i.e., narrative)
synthesis of the extracted data is preferred given that in many
instances the estimates reported differ remarkably among the
studies with regards to their type (percentages, proportions,
patient-years etc.) and the years they span,making their pooling an
actual error rather than a need. Thus, wewere limited to perform a
qualitative synthesis of the data in our review to avoid non-
coherent and heterogeneous pooling errors. Moreover, we could
not find any study assessing pediatric cancers in the UAE; this is
particularly worth highlighting given the UAE’s large youth
proportion that makes up about 34%of the nation.[50] Finally, we
were unable to identify the population’s specific risk factors of
cancer, which otherwise could have been targeted by national
interventional efforts.
5. Conclusions

Generally, this study attempted to provide compiled incidence
data of cancer rates in UAE, identify gaps, and inform healthcare
specialists on the problems arising from lack of up to date detailed
cancer incidence registration in UAE.We hope that the findings of
our review provide a comprehensive and preliminary evidence for
future relevant studies to build upon since awareness of status
and trends in the incidence rate of cancer in the country can be
useful for better planning and prevention.
We highlight the need for high-quality future research in this

area to provide reliable data on the current incidence of cancer in
the UAE to investigate the population’s specific cancer
determinants, and to identify the reasons behind the existent
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differences in cancer rates across the sexes and nationalities
within the country. We hope our findings provide some evidence
on the need for more detailed cancer data collation and
registration that should be regularly updated to reflect the true
burden of cancer in UAE since the cancer burden is expected to
increase due to population growth and increasing life expectan-
cies in UAE.
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