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Abstract:

Introduction: The overall causality of modern public health, especially in the field covered by the Eastern
Mediterranean Region (EMR), can be attributed to the Non-Communicable Diseases (NCDs). The review lists the
adopted strategies, compares the successful and failed cases, and outlines the endemic setbacks to achieving global

agenda progress.

Methods: Based on PRISMA, a literature search was conducted to identify articles published between January 2010
and December 2024 across PubMed, Scopus, Web of Science, and Google Scholar. The studies that would have met
the eligibility criteria are those concerning the WHO-specific categories of the NCDs and their risk determinants or

interventions to control the disease as part of the EMR jurisdictions.

Results: There was a total of fifty studies that met the inclusion criteria. Countries that had strong national action
plans, that is, Turkey, the United Arab Emirates, and Qatar, were observed to bear significant similarity in WHO
goals, particularly in tobacco prevention and screening measures. Contrary to that, in Cairo (Egypt) and Baghdad
(Iraq), NCD mortality was still high (76 and 78.4, respectively). Kuwait (37.8%) and Qatar (36.5) had the highest
levels of obesity, and Saudi Arabia had the highest levels of diabetes prevalence (15.3).

Discussion: Though implementation of policy directives has spread throughout the EMR, they are not strictly

enforced or maintained.

Conclusion: Though there is gradual progress, EMR countries are still vastly below the WHO vision of 2025 to see a
25 per cent reduction of premature deaths due to NCDs. To mobilise effective action, the synthesis of country-specific

and measurable evidence is of paramount importance.

Keywords: Non-communicable diseases (NCDs), Eastern mediterranean region (EMR), PRISMA, Policy, Healthcare
systems, Surveillance.
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1. INTRODUCTION

Non-Communicable Diseases (NCDs) are those diseases
that have been named by the World Health Organization
(WHO) and considered to be chronic and which cannot be
passed through humans or which are not acute in nature.
They can continue for a very long period of time and in a
very slight process. The leading ones are cardiovascular
diseases, diabetes, chronic respiratory ailments, and
cancers [1, 2]. Although they overlook mental health
conditions, injuries, and road-traffic accidents, the
academic and policy discourses that are situated in differing
health agendas, NCDs are now the greatest burden of
infection, with over 70 per cent of global deaths attributed
to the condition [1]. The prevalence of NCDs is also high in
the Eastern Mediterranean Region (EMR), which is a 22-
country region in diverse socioeconomic and cultural
milieus, leading to approximately 75 per cent of all deaths
in many of the member states [1, 3]. The multifactorial
nature of the increased pace of NCDs in this geopolitical
territory can be profounded at the following points: rapid
urbanisation, the increased consumption of energy-dense,
nutrient-poor diets high in sugars and fats, sedentary
lifestyles associated with technological advances, and the
widespread use of tobacco products [4]. Following the
introduction of the Global Action Plan for the Prevention
and Control of NCDs 2013-2025, an agenda that stipulates
the use of tangible targets in the reduction of untimely
deaths caused by the four lead NCDs by 25 percent by
2025, the region has been focusing on such a low-carbon
mitigation strategy in four prongs. This plan aims at
reducing exposure to key risk factors, that is, tobacco use,
poor dietary habits, lack of exercise, and dangerous
drinking habits; furthermore, enhancing health systems to
identify and deal with the illness at an early stage [5]. At
the same time, there are multiple states within EMR that
promulgated national frameworks to address the NCDs.
These policy action plans have institutionalised tobacco
control laws, encouraged physical exercise, introduced
healthier eating habits that are healthier, increased clinical
quality of early diagnosis and continuous management, and
staged campaigns on awareness to the population, among
other things [6, 7]. However, significant implementation
challenges remain. They include insufficient healthcare
systems, lack of medical expertise and training, ineffective
funds towards the provision of healthcare to the masses,
and unequal provision of care to the diverse population
groups [8, 9].
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Empirical evidence shows that NCD surveillance has
not been adequate in most low- and middle-income
countries, despite the increasing morbidity and socio-
economic consequences of these diseases [10, 11].
Although developed countries have a higher relative
burden of NCDs, the absolute burden is highest in middle-
income countries when population size is taken into
account [12, 13]. This review, hence, aims at questioning
the current situation of the NCD control campaigns in
EMR countries by analysing the achievements in relation
to WHO targets. It will list the effective interventions that
are implemented in different national settings and
highlight the unending challenges that hinder the proper
management of NCDs. With the understanding of the
complexities of the dynamics of NCDs in the context of
EMR, the stakeholders will be able to redefine strategic
interventions to accommodate the urgent health needs and
protect the sustainability of the public-health programmes
on a long-term basis. The current assessment critically
evaluates the rate of achieving WHO NCD goals by state
EMRs, distinguishing between successful approaches to
the issue and current obstacles to direct other, more
effective and sustained regional actions.

2. MATERIALS AND METHODS

2.1. Methodology of the Review

This systematic review was conducted within the
framework of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA 2020)
guidelines [14], and all the PRISMA checklist items were
adhered to. The protocol of reviewing was developed
before the start of the study, and all the procedures were
taken in relation to the well-established guidelines on
systematic reviews.

2.2. Design of the Research Question

The study question has been framed based on the
PICO framework [15]. Such a framework answered this as
it enabled the clear definition of the population,
intervention/exposure, comparison, and insights of
interest. To be used in this review, the following was the
specification of the components: Population (P): Popu-
lations living in countries of the Eastern Mediterranean
Region (EMR) of the World Health Organization.
Intervention / Exposure (I): National strategies, policies,
or programmes meant to intervene upon Non-
Communicable Diseases (NCDs) and their major risk
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factors. Comparison (C): International differences in
prevention and control measures of NCDs adoption,
implementation, and effectiveness. Outcome (O):
Development toward the WHO Global Action Plan
2013-2025 goals of NCDs, including reduced mortality,
prevalence of primary risk factors (tobacco use, obesity,
diabetes), and activities in the responsive health-system.

2.3. Search Strategy

To find the necessary information, an extensive
literature review of publications from the past 14 years
(January 2010-December 2024) was conducted. It was
conducted through a systematic and multifaceted analysis
of four electronic databases: PubMed, Scopus, Web of
Science, and Google Scholar. The search approach
combined controlled vocabulary and free-text concepts
related to NCDs and EMR states, such as those that
include phrases like non-communicable diseases, cardio-
vascular disease, cancer, diabetes, chronic respiratory
disease, and names of the countries used as constituents.
These terms were optimally combined using the operators
of Boolean (AND, OR). All citations were retrieved through
EndNote 20(r) [16], then duplicates were eliminated.
Relevance screening of titles and abstracts was done
independently by two reviewers, and subsequently, a full-
text screening of potentially eligible studies at two
instances was done with respect to preset eligibility
criteria. Any discrepancy during both screening levels was
overcome by voting or seeking a third opinion from the
reviewer.

2.4. Inclusion and Exclusion Criteria

Suitably qualified research studies were those that
focused on NCDs as defined by the World Health
Organization (i.e., cardiovascular diseases, diabetes,
cancers, and chronic respiratory diseases). Prevalence, risk
factors, national/regional approaches, or general public
health policies of EMR countries (according to the WHO
classification of 22 EMR states). Provides original empirical
information (quantitative or qualitative) or an assessment of
interventions/programmes. Two reviewers conducted data
extraction using a standardised form and recorded the
following: (i) research characteristics (author, year,
country, design), (ii) characteristics of the population, (iii)
type of NCD or risk factor, (iv) policies or interventions
appraised, and (v) outcomes with references to the WHO
global targets in NCD. Research papers were filtered out if
they were conducted at medical centers with other medical
issues not classified as NCDs by WHO (e.g., mental health,
injuries, road traffic accidents). Reflective commentaries,
editorials, conference abstracts, or any other non-peer-
reviewed material lacked sufficient methodological detail or
did not meet baseline quality standards.

2.5. Quality Assessment

Design-appropriate appraisal instruments, Cochrane
Risk of Bias Tool (randomised controlled trials) and
Newcastle- Ottawa Scale (observational studies) were used
to assess the quality of methodology of the included studies.
Ratings of the studies were done based on the adequacy of

the sample, rigour in methodology, statistical analysis, and
clarity in reporting.

2.6. Data Analysis

Thematic analysis was used to qualitatively analyse the
data. The findings were categorised into key domains,
which were policy development, risk factors control,
healthcare integration, public awareness campaigns, and
barriers to its implementation. The heterogeneity of the
study designs and outcomes made it impossible to conduct
a meta -analysis. Instead, the use of descriptive statistics
and narrative synthesis was to summarise the achievement
of progress towards the WHO global NCD targets in EMR
countries. The standardisation of progress was based on a
transparent, uniform rubric aligned with the WHO Global
NCD Action Plan 2013 -2025. The first goal is a relative
decrease of 25% of the premature deaths (ages 30-70)
between 2010 as the baseline and 2025 due to the four
major NCDs. Secondary targets are at least a 10% relative
decrease in harmful use of alcohol, at least a 10 percent
relative decrease in physical inactivity, at least a 30 percent
relative decrease in tobacco use, at least a 25 percent
relative decrease in elevated blood pressure, and
termination of the increase in the incidence of diabetes and
obesity. To provide uniformity, the progress of each country
was placed into three categories: High (97 percent above
target), moderate (34 percent to 97 percent above target),
and low (33 percent and below target). All prevalence and
mortality rates were age-adjusted to the WHO World
Standard Population to ensure fair cross-country
comparisons. Data sources were mostly of three types: the
WHO Global Health Observatory, which provided 2020
estimates of 15 countries; national WHO STEPS surveys of
2016 to 2020, which were used when 3 or more national
data points were unavailable, and where 3 or more regional
weighted-average imputation (used in 4 countries) [17-21].

3. RESULTS

3.1. Search Results

A comprehensive search of a plethora of databases
produced 3, 240 records in the first place. After
eliminating 2780 duplicates in EndNote [16], there were
460 articles left. The abstracts were further screened, and
215 records were eliminated in the process. A thorough
review of the whole text of the 245 articles saw 195
articles being dropped on the basis that they did not
match the objectives of the study. As a result, 50 articles
were included in the review (Fig. 1).

3.2. Advancement in Policy Formulation

Some of the EMR countries have realised impressive
progress in the development and enforcement of their
national policies. There is an example of high-performance
in Turkey, Qatar, and the United Arab Emirates, having an
extensive plan of national action, a solid tobacco control
law, and implemented NCD services in the health system.
Conversely, Egypt, Lebanon, and Iraq are characterised by
low levels of policy development, largely due to political
instability and weak implementation capacity.
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Fig. (1). The process of searching and screening selected articles based on PRISMA guidelines.

3.3. Community Sensitization and Prevention

Programs

The promotion of the implementation of the practice of
public health has been well embraced, though with
inconsistent vigor. Countries with high income, including
Qatar, the UAE, and Saudi Arabia, have developed
widespread campaigns on diet and physical activity at the
national level, whereas school-based and community-based
interventions are more common in middle- and low-income
countries. Data show that population-wide campaigns are
more effective at creating awareness, but in situations
with  limited resources, sustainability = becomes
problematic.

3.4. Healthcare Systems Penetration

The integration of the management of NCD into
primary healthcare has been sporadic. In Lebanon, Iran,
and Jordan, screening programmes of hypertension and
diabetes have been in place, but due to resource limitation
scale up has not been achieved. On the other hand, Turkey
and the UAE have been found to take a systematic

approach in incorporating NCD care as a component of
health services, including the early detection programmes
and training of primary healthcare workers.

3.5. Analysis of WHO- Standardised Indicators
(Comparison between Countries) (2010-2020)

There is still a rate of more than 70 per cent when it
comes to NCD mortality in most of the countries, with high
rates in Egypt (76 per cent) and Iraq (78.4 per cent),
indicating diminished progress. The highest levels of
obesity exist in high-income Gulf countries, such as Kuwait
(37.8%), Qatar (36.5%), and so on, because of sedentary
lifestyles. The prevalence of tobacco use is a particular
case with Turkey (28 0) having the highest prevalence rate
despite the strong regulatory interventions and Iran (13.6
0) having a lower prevalence rate. In Saudi Arabia (15.3%)
and Turkey (12%), the prevalence rates of diabetes are
significantly high, which is in line with poor dieting habits
and lack of exercise. High fasting plasma glucose and
hypertension are ubiquitous in all environments, and this
highlights the dual nature of the problem of obesity and
metabolic risks.
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3.6. Key Findings

The synthesis of the cross-country comparisons based
on the WHO statistics and studies done by peers provides
the following

insights:
developing national

Countries
action plans

and

that have been
surveillance

mechanisms have made more progress in terms of NCD

goals.

It is the high-income nations that have a

disproportionate burden of obesity and diabetes, even
though they have more resources. The major obstacles in
the low-performing countries are represented by the
political crisis and weak health systems. Table 1 presents
the standardised data about the chosen countries and
includes the policy interventions, policy outcomes, and
prevalence rates.

Table 1. Summary of studies used to assess progress in NCD control in selected EMR countries.

Progress A0
Toward | Key Interventions Challenges NCD. Lhiny Tobacco Phys.lc?l Bl | Lipcadnsion | ey
Country Mortality | Prevalence A Inactivity | Prevalence | Prevalence | Plasma
NCD Implemented Faced o o Use (%) o o o
T Rate (%) (%) (%) (%) (%) Glucose
argets %)
National action plan
for NCDs; integration
into primary
. . Data gaps;
Iran | Moderate | Dealthcare; public |y 00 osin 724 27.8 13.6 52.0 9.4 21.1 15.0
awareness campaigns; | o a1th care access
screening programs
for
diabetes/hypertension
Comprehensive
tobacco control laws;
nutritional guidelines; Cultural
Turkey | High health promotion resistance to 73.0 32.1 28.0 38.0 12.0 30.5 16.3
campaigns targeting lifestyle changes
physical activity;
national dietary
guidelines
National strategy for
NCDs; routine Limited resources
screenlng programs in rural areas:
or : ’
ordan | Moderate |diabetes/hypertension; high 74.5 29.4 22.0 60.0 10.5 24.0 14.8
unemployment
health education ratels) agfect
initiatives; community access
health worker
programs
“Healthy Lifestyle” High prevalence
campaign; school- among youth;
Saudi | yjoqerate | Dased programs; cultural norms 75.2 35.0 12.0 67.0 15.3 27.5 18.2
Arabia periodic screening for around
adults; initiatives to diet/exercise
reduce salt intake
School programs
promoting physical
activity, public Political
awareness campaigns instability ~ ~ ~
Egypt Low on healthy eating, and |affecting delivery; 76.0 34.6 150 61.0
limited access to lack of funding
diabetes management
services
National .SCh(.)Ol Variability across
: canteen guidelines; : :
United inteqration into emirates; reliance
Arab High g on expatriate 71.5 27.9 19.0 - - - -
. national health . :
Emirates . . labor with varying
strategies; extensive literac
screening programs ¥
National screening Resource
program for citizens limitations in
Oman | Moderate aged =240 years; rural settings; 70.8 24.5 10.5 - - - -
campaigns on healthy need for more
lifestyles, including trained personnel
nutrition/exercise
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Progress . . q . Hig!h
Toward | Key Interventions Challenges NCD. Ly Tobacco Phys-lc.al WIS | Lipeaianson | sy
Country Mortality | Prevalence 5 Inactivity | Prevalence | Prevalence | Plasma
NCD Implemented Faced o 3 Use (%) o o o
Rate (%) (%) (%) (%) (%) Glucose
Targets (%)
Screening initiatives Ongoing
for high-risk political/economic
Lebanon Low populations; public crises affectin 77.1 29.7 23.0 - - - -
awareness campaigns systems g
on risk factors ¥
Iraq Low ; proving affecting 78.4 30.5 20.0 - - - -
primary healthcare access/delivery
services post-conflict
Health promotion
initiatives targeting | Cultural attitudes
Bahrain | Moderate obes_lty/ diabetes . . towayds 72.8 27.0 15.6 - - - -
prevention; community | diet/exercise may
engagement focused | hinder progress
on nutrition education
Cpmpreheng e Rapid lifestyle
policies focusing on changes leading
Qatar | High | Dutritiomphysical by eased 68.9 36.5 14.9 - - - -
activity; national obesity rates
screening programs amon y outh
for early detection gy
Public health
campaigns addressing | ..
obesity/diabetes ngfh Sggiﬁfme
Kuwait | Moderate | prevention including lifestyles amlg)};l 75.4 37.8 18.7 - - - -
school-based outh g
education/community ¥
fitness events
4. DISCUSSION cent) [23]. However, in spite of the recorded
improvements, there are high rates at which the

The results of this systematic review highlight the
significant progress made by those countries in the
Eastern Mediterranean Region (EMR) in their efforts to
address Non-Communicable Diseases (NCDs) and the
unresolved issues that hinder the appointment of effective
disease control in contributing to a successful solution.
Three to four years of country-level data synthesised
between 2010 and 2020 make this review define not just
the policy adoption but also the progress and gaps that
can be identified in terms of the major WHO indicators.
Due to the rising popularity of NCDs, understanding the
implications of these findings takes center stage in the
eyes of policymakers, health practitioners, and the general
population who are determined to improve health
outcomes in the region. The creation of the national action
plans and policies that address the NCDs is one of the
critical developments in the EMR. Countries like Iran and
Turkey have developed strong structures that follow the
WHO guidelines, and therefore, portray practical interest
to address the rising burden of NCDs. As an example, the
high prevalence of tobacco in Turkey has fallen sharply
due to the comprehensive tobacco control measures, and
this demonstrates the extent to which stringent legislation
can lead to positive health effects as a result [22]. The
Iranian provincial data, based on twelve years of WHO
data, showed that the prevalence of cigarette-smoking
among the population dropped significantly; the 2005
statistics stood at approximately 14.65 per cent, whereas
in 2016, the prevalence of smoking had decreased
significantly to about 10.63 per cent (a drop to 10.63 per

effectiveness of such policies depends on their execution
and enforcement [7]. Political will is critical in many
situations, where laws are made and followed. The
political instability or conflict faced by countries, e.g.,
Lebanon and Iraq, is a major hindrance to the
implementation of health policies. This variance can be
seen in Table 1, whereby the prevalence of the use of
tobacco in Lebanon reaches above 40% and is in
conspicuous contrast to the slowly decreasing trend in
more established environments [24]. These statistics
underscore the need to have a sustained political will and
system of governance that gives high priority to the health
programs despite other socio-political issues that cross the
board [8, 25-27].

Public-awareness campaigns have been a useful tool
for educating the populations on the risk factors of NCDs
and healthier lifestyles. The Saudi Arabian and Lebanese
campaigns can be viewed as examples of the possible
influence of the targeted communication strategy on
changing behaviour. However, to attain success in these
endeavours, they have to be culturally sensitive and highly
customised to local beliefs and practices. As an
illustration, although the benefits of encouraging exercise
are universal, approaches towards encouraging exercise
can vary significantly depending on cultural perspectives
of exercise and leisure. The recent evidence of high
prevalence of obesity within the Eastern Mediterranean
Region, with prevalence levels exceeding 40 whilst in
Qatar they remain high, highlights the fact that structural
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measures are necessary to stem this vice beyond the
witnessing of awareness campaigns [28, 29]. The
relevance and effectiveness of health-promotion
campaigns can be increased significantly when the local
communities are engaged in the planning and execution of
the campaign. In addition, social media platforms are also
a strategic avenue of targeting younger populations who
would be more vulnerable to digital communication [30,
32]. Inclusion of NCD in the primary healthcare system is
essential in the provision of timely screening, diagnosis,
and treatment. Our results suggest that such nations as
Jordan have achieved significant advancement in this area
due to regular screening of high-risk groups. However,
there are still major problems with hospital capacity and
its access. The healthcare systems in most of the EMR
countries are not well-funded, especially in rural areas,
where accessibility to healthcare services is still a
problem. There is therefore a need to strengthen the
primary healthcare infrastructure in a bid to enable early
detection and proper management of NCDs. This involves
investing in health care centers, improving health care
training programs by the health care workers, and
ensuring there are the required drugs. Moreover, the
quality of care offered to NCD patients may be improved if
a patient-centred approach is adopted. This model focuses
on holistic management that takes into account patients'
physical, emotional, and social needs and ultimately
achieves high  health outcomes [33-35]. The
disproportionate development facilitation observed in
Table 1, like the more successful cases of hypertension
identification in Jordan relative to Sudan, depicts the
effects of dissimilar primary-disparate care integration in
the area [36, 37].

The continuing predicaments of NCDs management in
the EMR include the weakness of the healthcare system,
lack of data, socioeconomic inequalities, and cultural
obstacles, which require an all-encompassing, evidence-
based, and multi-faceted strategy towards the effective
prevention and management of the condition. Improving
healthcare systems is paramount, and it requires
significant investments in infrastructure to enhance
service provision, such as renovating medical institutions,
providing necessary diagnostic devices, and generally
increasing access to specialist services for NCDs. At the
same time, today clinical competencies and patient
outcomes can be enhanced with the help of continuous
professional development, learning in the form of
simulations, making the provision of training programmes
to healthcare professionals, in particular, nurses, more
effective, which the existing research confirms by
confirming the effects of workforce capacity building [38,
39]. Strong data-collection methods are also essential and
require that they have common, interoperable data-
gathering systems that can track the trends and risk
factors of NCDs as well as the results of their intervention.
These systems ought to be in line with WHO guidelines in
ensuring that there is consistency and comparability
across EMR countries [40, 41]. As we review, the
countries that have well-established surveillance

networks, e.g., Qatar and the UAE, always have complete
trend information on obesity and hypertension. However,
in weak states such as Sudan and Yemen, the gap in the
available data prevents proper monitoring and hinders
effective interventions that can be used by the government
and the population in fighting diseases [11, 42].
Socioeconomic inequality is a crucial factor in the
healthcare accessibility of all groups, and intervening to
provide remedies to this issue through policies like
subsidies of care among low-income earners, mobile
medical services to rural communities, and social
protection interventions to alleviate the financial burden is
highly recommended, as demonstrated by effective models
in resource-limited environments [43, 44]. In addition, the
culturally sensitive interventions by the government in the
field of health should be implemented in terms of specific
collaboration with the community leaders and the
stakeholders to develop the programmes that would
respect the beliefs and traditions of the community and
practices, resulting in the increase of the level of
campaign acceptance and efficacy as the example of the
community-based health-promotion activities
demonstrates [45]. Such results emphasize the fact that
popular, one grounds fit all strategies are not applicable to
the region. Multi-sectoral approaches are essential in
long-term NCD management in the EMR through multi-
sectoral collaboration with the government, healthcare
providers, and civil society.

To realize the WHO's aspiration of a 25 per cent
reduction in premature mortality from non-communicable
diseases by 2025, the nation's EMR users are invited to
adopt available initiatives whilst addressing deeply rooted
inhibitions with solid, evidence-based approaches. Future
directions should focus on strengthening multisectoral
cooperation and integrating disciplines such as education,
agriculture, and urban development to create conditions
conducive to healthy living and thereby align with WHO-
based integrated NCD prevention models [46]. As seen in
the reviewed literature, the EMR states with active
multisectoral programmes, such as the case of the Healthy
Cities Initiative in Iran, have a better fit with the WHO
goals to address the non-communicable disease compared
to those that mostly rely on health-sector interventions
[47, 48]. The need to promote research and innovation
should remain central, and there should be a focus on
developing context-specific interventions, including digital
health methods, of which such approaches as telemedicine
and mobile health apps have proven effective and can be
implemented in resource-limited environments [49, 50].
Increasing the involvedness of the community with
participatory, community-based interventions has the
potential of promoting ownership and driving towards
sustainable behaviour change, as demonstrated with
successful health promotion initiatives in a wide cultural
milieu [51].

5. LIMITATIONS

There are a number of constraints that surround this
review. The presented studies showed the heterogeneity in
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terms of design, sample size, and the quality of
methodology, thus limiting the generalisability of results.
In addition, disparate quality, the assessment tool was
used in the appraisal of observational studies and
randomised controlled trials, which may have introduced a
flaw of variance in evidence assessment. The age, sex, and
economic disparities among studies could bring about
nonapplicability across the heterogeneous EMR countries.
Large gaps in data, especially in the low- and middle-
income states, hindered the proper estimation of NCD
prevalence, risk factors, and the results of interventions.
The lack of cross-country comparability and tracking of
the achievement of WHO targets is smothered by the
absence of standardised, cross-country interoperable NCD
surveillance systems. The 22 member states of the EMR
have divergent socioeconomic, cultural, and political
vectors, which could imply a mindless, exhaustive capture
of the challenges in conflict-laden regions like Iraq and
Lebanon, or in rapidly urbanising regions like Qatar and
the UAE. Perceptions of diet, physical exercise, and
seeking health care were identified as barriers, but their
depth within particular communities may have been
under-investigated. The scope of the review, which is
confined to English and Arabic literature, exposes validity,
as well as there might be some positive publication bias
that may exaggerate the perceived intervention efficacy.
Limiting the period to 2010-2024 might exclude recent
data that could indicate a new policy trend or health
outcomes. As the policy uptake is recorded, the long-term
sustainability and effectiveness of implementation on the
ground are questionable because of the political
instability, financial limitations, and instability of the
healthcare system. The use of qualitative thematic analysis
instead of quantitative meta -analysis limits the accuracy
of the estimates of the effectiveness of the intervention or
the assessment of trends in NCD. The focus on the non-
empirical case, including opinion pieces, expert
commentaries, etc., might have left crucial contextual
information about the impediments and facilitators of NCD
containment in the EMR out. All these restrictions
emphasise the need to interpret the results cautiously, and
the need to promote better standardisation of surveillance,
nation-specific implementation statistics, and strict
quantitative analysis measures in further scholarly work.

CONCLUSION

The prevalence of non-communicable conditions in the
Eastern Mediterranean Region is a massive public health
issue of concern; however, progress has been made
through policy development, sensitization programs, and
incorporation of NCD into primary care. This review
highlights, by synthesising cross-national trends over
2010-2020, the finding that those states, which have a
comprehensive national action plan and strong
surveillance mechanisms, such as Turkey, Qatar, and the
UAE, have achieved more quantifiable progress in
achieving the WHO targets on NCDs. Valuable hurdles
remain, especially in low and middle-income economies,
and they include access to healthcare, political vagaries,
and policy implementation inconsistency. Multidimen-
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sional, evidence-based interventions, such as primary
healthcare infrastructure strengthening, multicultural
health promotion, and multisectoral collaboration, to
address these dilemmas, will not only be important for
controlling NCDs. Clinicians and policymakers are placed
at a central position in leading the policy implementation,
exploitation of digital health innovations, integration of
patient-centred care models, and ensuring even
distribution of access to the preventive service. The
present review, therefore, highlights the need to
institutionalise NCD management as part of primary care,
strengthen screening programmes, and gender insensitive
approaches towards behavioural and metabolic risk
factors. However, the results should be approached with
reservations due to the heterogeneity of the studies, the
lack of data, and the differences in the health system
capacities between the EMR countries. Future studies
need to be focused on improving the data collection
strategies, investigating the issues of the implementation,
and conducting quantitative studies to provide a stronger,
country-specific NCD governance evidence.

AUTHORS’ CONTRIBUTIONS

The authors confirm contribution to the paper as
follows: S.S., A.RY.,, M.S.G., M.A., A AA. and R.R.: Wrote
the main manuscript text, while S.D. and K.H.: Were
responsible for designing the study and supervision. All
authors reviewed and approved the final version of the
manuscript.

LIST OF ABBREVIATIONS

NCDs = Noncommunicable Diseases
EMR = Eastern Mediterranean Region
WHO = World Health Organization

PRISMA = Preferred Reporting Items for Systematic
Reviews and Meta-Analyses

PICO = Population, Intervention/Exposure,
Comparison, Outcome

STEPS = STEPwise approach to Surveillance (WHO
STEPS surveys)

RCTs = Randomized Controlled Trials
CONSENT FOR PUBLICATION

Not applicable.
STANDARDS OF REPORTING

PRISMA guidelines were followed.

AVAILABILITY OF DATA AND MATERIALS

The datasets used and/or analyzed during the current
study are available from the corresponding author on
reasonable request.

FUNDING
None.



Rate of Attainment in Controlling Non-communicable Diseases (NCDs)

CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or
otherwise.

ACKNOWLEDGEMENTS
Declared none.

SUPPLEMENTARY MATERIAL

PRISMA checklist

is available as supplementary

material on the publisher’s website along with the
published article.

REFERENCES

(1]

(2]

(5]

[91

[10]

[11]

Bennett JE, Stevens GA, Mathers CD, et al. NCD Countdown
2030: Worldwide trends in non-communicable disease mortality
and progress towards Sustainable Development Goal target 3.4.
Lancet 2018; 392(10152): 1072-88.
http://dx.doi.org/10.1016/S0140-6736(18)31992-5
30264707

WHO framework for meaningful engagement of people living with
noncommunicable diseases, and mental health and neurological
conditions. 2023. Available from: https://www.who.int/publi
cations/i/item/9789240073074

Turk-Adawi K, Sarrafzadegan N, Fadhil I, et al. Cardiovascular
disease in the Eastern Mediterranean region: Epidemiology and
risk factor burden. Nat Rev Cardiol 2018; 15(2): 106-19.
http://dx.doi.org/10.1038/nrcardio.2017.138 PMID: 28933782
Al-Jawaldeh A, Abbass MMS. Unhealthy dietary habits and
obesity: The major risk factors beyond non-communicable
diseases in the eastern mediterranean region. Front Nutr 2022; 9:
817808.

http://dx.doi.org/10.3389/fnut.2022.817808 PMID: 35369054
Kulothungan V, Ramamoorthy T, Mohan R, Mathur P. Assessing
progress of India in reduction of premature mortality due to four
noncommunicable diseases towards achieving the WHO 25x25
goal and the sustainable development goals. Sustain Dev 2024;
32(3): 2020-30.

http://dx.doi.org/10.1002/sd.2761

Canfell O], Davidson K, Woods L, et al. Precision public health for
non-communicable diseases: An emerging strategic roadmap and
multinational use cases. Front Public Health 2022; 10: 854525.
http://dx.doi.org/10.3389/fpubh.2022.854525 PMID: 35462850
Fouad H, Abdel Latif N, Ingram RA, Hammerich A. Scaling up
prevention and control of noncommunicable diseases in the WHO
Eastern Mediterranean Region. East Mediterr Health J 2018;
24(1): 52-62.

http://dx.doi.org/10.26719/2018.24.1.52 PMID: 29658621
Al-Jawaldeh A, Hammerich A, Doggui R, Engesveen K, Lang K,
McColl K. Implementation of WHO recommended policies and
interventions on healthy diet in the countries of the eastern
mediterranean region: From policy to action. Nutrients 2020;
12(12): 3700.

http://dx.doi.org/10.3390/nu12123700 PMID: 33266028

Almazrou SH, Alfaifi SI, Alfaifi SH, Hakami LE, Al-Ageel SA.
Barriers to and facilitators of adherence to clinical practice
guidelines in the Middle East and North Africa region: A
systematic review. Healthcare 2020; 8(4): 564.
http://dx.doi.org/10.3390/healthcare8040564

Kroll M, Phalkey RK, Kraas F. Challenges to the surveillance of
non-communicable diseases - a review of selected approaches.
BMC Public Health 2015; 15(1): 1243.
http://dx.doi.org/10.1186/s12889-015-2570-z PMID: 26672992
Assessing national capacity for the prevention and control of
noncommunicable diseases: Report of the 2021 global survey.
2023. Available from: https://www.who.int/publications/i/item
/9789240071698

PMID:

[12]

[13]

[14]

[25]

[26]

[28]

Ezzati M, Pearson-Stuttard J, Bennett JE, Mathers CD. Acting on
non-communicable diseases in low- and middle-income tropical
countries. Nature 2018; 559(7715): 507-16.
http://dx.doi.org/10.1038/s41586-018-0306-9 PMID: 30046068
Alwan A, MacLean DR. A review of non-communicable disease in
low- and middle-income countries. Int Health 2009; 1(1): 3-9.
http://dx.doi.org/10.1016/j.inhe.2009.02.003 PMID: 24036289
Page M]J, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020
statement: An updated guideline for reporting systematic reviews.
BM] 2021; 372

http://dx.doi.org/10.1136/bmj.n71

Schardt C, Adams MB, Owens T, Keitz S, Fontelo P. Utilization of
the PICO framework to improve searching PubMed for clinical
questions. BMC Med Inform Decis Mak 2007; 7(1): 16.
http://dx.doi.org/10.1186/1472-6947-7-16 PMID: 17573961
Sguanci M, Mancin S, Piredda M, De Marinis MG. Protocol for
conducting a systematic review on diagnostic accuracy in clinical
research. MethodsX 2024; 12: 102569.
http://dx.doi.org/10.1016/j.mex.2024.102569 PMID: 38304392
Global action plan for the prevention and control of
noncommunicable diseases 2013-2020. 2013. Available from:
https://www.who.int/publications/i/item/9789241506236

Tackling NCDs: 'best buys' and other recommended interventions
for the prevention and control of noncommunicable diseases.
2017. Available from: https://www.who.int/publications/i/item/
WHO-NMH-NVI-17.9

Ahmad OB, Boschi-Pinto C, Lopez AD, Murray CJ, Lozano R, Inoue
M. Age standardization of rates: A new WHO standard. 2001.
Available from: https://cdn.who.int/media/docs/default-source/gho
-documents/global-health-

estimates/gpe _discussion paper series paper31 2001 age standa
rdization rates.pdf

Ahmed AY. Operationalising health service delivery in somalia:
Towards universal health coverage. Res Sq 2025.
http://dx.doi.org/10.21203/rs.3.rs-7717540/v1

Riley L, Guthold R, Cowan M, et al. The world health organization
stepwise approach to noncommunicable disease risk-factor
surveillance: Methods, challenges, and opportunities. Am J Public
Health 2016; 106(1): 74-8.
http://dx.doi.org/10.2105/AJPH.2015.302962 PMID: 26696288
Yang H, Ma C, Zhao M, Xi B. Prevalence of and factors associated
with tobacco dependence among adolescents aged 12-16 years
who were currently smoking tobacco in 125 countries or
territories, 2012-2019. Am J Public Health 2023; 113(8): 861-9.
http://dx.doi.org/10.2105/AJPH.2023.307283 PMID: 37200604
Shahmohamadi E, Yousefi M, Mohammadi E, et al. National and
provincial prevalence of cigarette smoking in iran; a systematic
analysis of 12 years of STEPS experience. Arch Iran Med 2023;
26(9): 472-80.

http://dx.doi.org/10.34172/aim.2023.72 PMID: 38310402

Farran D, Abla R, Nakkash R, et al. Factors associated with
intentions to quit tobacco use in Lebanon: A cross-sectional
survey. Prev Med Rep 2024; 37: 102572.
http://dx.doi.org/10.1016/j.pmedr.2023.102572 PMID: 38186664
Caprara G. Mediterranean-type dietary pattern and physical
activity: The winning combination to counteract the rising burden
of non-communicable diseases (NCDs). Nutrients 2021; 13(2):
429.

http://dx.doi.org/10.3390/nu13020429 PMID: 33525638

Zaidi S, Khan AL, Mukhi AA, Memon Y, Slama S, Jabbour S.
Integration of non-communicable diseases into primary health
care: A snapshot from Eastern Mediterranean region. Thesis, The
Agha Khan University 2014.

Bou-Orm IR, Loffreda G, Diaconu K, Witter S, deVos P. Political
Economy of Non-Communicable Disease (NCD) prevention and
control in Lebanon: Identifying challenges and opportunities for
policy change and care provision reforms. BMC Public Health
2023; 23(1): 2526.

http://dx.doi.org/10.1186/s12889-023-17357-1 PMID: 38110967
Weiderpass E, Botteri E, Longenecker JC, et al. The prevalence of


http://dx.doi.org/10.1016/S0140-6736(18)31992-5
http://www.ncbi.nlm.nih.gov/pubmed/30264707
https://www.who.int/publications/i/item/9789240073074
https://www.who.int/publications/i/item/9789240073074
http://dx.doi.org/10.1038/nrcardio.2017.138
http://www.ncbi.nlm.nih.gov/pubmed/28933782
http://dx.doi.org/10.3389/fnut.2022.817808
http://www.ncbi.nlm.nih.gov/pubmed/35369054
http://dx.doi.org/10.1002/sd.2761
http://dx.doi.org/10.3389/fpubh.2022.854525
http://www.ncbi.nlm.nih.gov/pubmed/35462850
http://dx.doi.org/10.26719/2018.24.1.52
http://www.ncbi.nlm.nih.gov/pubmed/29658621
http://dx.doi.org/10.3390/nu12123700
http://www.ncbi.nlm.nih.gov/pubmed/33266028
http://dx.doi.org/10.3390/healthcare8040564
http://dx.doi.org/10.1186/s12889-015-2570-z
http://www.ncbi.nlm.nih.gov/pubmed/26672992
https://www.who.int/publications/i/item/9789240071698
https://www.who.int/publications/i/item/9789240071698
http://dx.doi.org/10.1038/s41586-018-0306-9
http://www.ncbi.nlm.nih.gov/pubmed/30046068
http://dx.doi.org/10.1016/j.inhe.2009.02.003
http://www.ncbi.nlm.nih.gov/pubmed/24036289
http://dx.doi.org/10.1136/bmj.n71
http://dx.doi.org/10.1186/1472-6947-7-16
http://www.ncbi.nlm.nih.gov/pubmed/17573961
http://dx.doi.org/10.1016/j.mex.2024.102569
http://www.ncbi.nlm.nih.gov/pubmed/38304392
https://www.who.int/publications/i/item/9789241506236
https://www.who.int/publications/i/item/WHO-NMH-NVI-17.9
https://www.who.int/publications/i/item/WHO-NMH-NVI-17.9
https://cdn.who.int/media/docs/default-source/gho-documents/global-health-estimates/gpe_discussion_paper_series_paper31_2001_age_standardization_rates.pdf
https://cdn.who.int/media/docs/default-source/gho-documents/global-health-estimates/gpe_discussion_paper_series_paper31_2001_age_standardization_rates.pdf
https://cdn.who.int/media/docs/default-source/gho-documents/global-health-estimates/gpe_discussion_paper_series_paper31_2001_age_standardization_rates.pdf
https://cdn.who.int/media/docs/default-source/gho-documents/global-health-estimates/gpe_discussion_paper_series_paper31_2001_age_standardization_rates.pdf
http://dx.doi.org/10.21203/rs.3.rs-7717540/v1
http://dx.doi.org/10.2105/AJPH.2015.302962
http://www.ncbi.nlm.nih.gov/pubmed/26696288
http://dx.doi.org/10.2105/AJPH.2023.307283
http://www.ncbi.nlm.nih.gov/pubmed/37200604
http://dx.doi.org/10.34172/aim.2023.72
http://www.ncbi.nlm.nih.gov/pubmed/38310402
http://dx.doi.org/10.1016/j.pmedr.2023.102572
http://www.ncbi.nlm.nih.gov/pubmed/38186664
http://dx.doi.org/10.3390/nu13020429
http://www.ncbi.nlm.nih.gov/pubmed/33525638
http://dx.doi.org/10.1186/s12889-023-17357-1
http://www.ncbi.nlm.nih.gov/pubmed/38110967

10 The Open Public Health Journal, 2026, Vol. 19

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

overweight and obesity in an adult kuwaiti population in 2014.
Front Endocrinol 2019; 10: 449.
http://dx.doi.org/10.3389/fendo.2019.00449 PMID: 31338067
Mokdad A, El Bcheraoui C, Afshin A, et al. Burden of obesity in
the eastern mediterranean region: Findings from the global
burden of disease 2015 study. Int J Public Health 2018; 63(S1):
165-76.

http://dx.doi.org/10.1007/s00038-017-1002-5 PMID: 28776243
Budreviciute A, Damiati S, Sabir DK, et al. Management and
prevention strategies for non-communicable diseases (NCDs) and
their risk factors. Front Public Health 2020; 8: 574111.
http://dx.doi.org/10.3389/fpubh.2020.574111 PMID: 33324597
Cerf ME. Healthy lifestyles and noncommunicable diseases:
Nutrition, the life-course, and health promotion. Lifestyle Med
2021; 2(2): e31-1.

http://dx.doi.org/10.1002/lim2.31

Zhang YL, Gao WG, Pang ZC, et al. Diabetes self-risk assessment
questionnaires coupled with a multimedia health promotion
campaign are cheap and effective tools to increase public
awareness of diabetes in a large Chinese population. Diabet Med
2012; 29(11): e425-9.
http://dx.doi.org/10.1111/j.1464-5491.2012.03760.x
22853711

Haque M, Islam T, Rahman NAA, McKimm ], Abdullah A, Dhingra
S. Strengthening primary health-care services to help prevent and
control long-term (chronic) non-communicable diseases in low-
and middle-income countries. Risk Manag Healthc Policy 2020;
13: 409-26.

http://dx.doi.org/10.2147/RMHP.S239074 PMID: 32547272
Demaio AR, Nielsen KK, Tersbgl BP, Kallestrup P, Meyrowitsch
DW. Primary Health Care: A strategic framework for the
prevention and control of chronic non-communicable disease.
Glob Health Action 2014; 7(1): 24504.
http://dx.doi.org/10.3402/gha.v7.24504 PMID: 25095779

Kruk ME, Nigenda G, Knaul FM. Redesigning primary care to
tackle the global epidemic of noncommunicable disease. Am ]
Public Health 2015; 105(3): 431-7.
http://dx.doi.org/10.2105/AJPH.2014.302392 PMID: 25602898
Omar SM, Musa IR, Osman OE, Adam I. Prevalence and
associated factors of hypertension among adults in Gadarif in
eastern Sudan: A community-based study. BMC Public Health
2020; 20(1): 291.

http://dx.doi.org/10.1186/s12889-020-8386-5 PMID: 32138715
Omar SM, Elnour O, Adam GK, Osman OE, Adam I. Assessment of
blood pressure control in adult hypertensive patients in eastern
Sudan. BMC Cardiovasc Disord 2018; 18(1): 26.
http://dx.doi.org/10.1186/s12872-018-0769-5 PMID: 29415657
Atun R, Jaffar S, Nishtar S, et al. Improving responsiveness of
health systems to non-communicable diseases. Lancet 2013;
381(9867): 690-7.
http://dx.doi.org/10.1016/S0140-6736(13)60063-X
23410609

Tesema AG, Abimbola S, Mulugeta A, et al. Health system
capacity and readiness for delivery of integrated non-
communicable disease services in primary health care: A
qualitative analysis of the Ethiopian experience. PLOS Glob Public
Health 2021; 1(10): 0000026.

PMID:

PMID:

[41]

[50]

Daneshi et al.

http://dx.doi.org/10.1371/journal.pgph.0000026 PMID: 36962081
Kabir A, Karim MN, Billah B. Health system challenges and
opportunities in organizing non-communicable diseases services
delivery at primary healthcare level in Bangladesh: A qualitative
study. Front Public Health 2022; 10: 1015245.
http://dx.doi.org/10.3389/fpubh.2022.1015245 PMID: 36438215
Gouda HN, Richards NC, Beaglehole R, Bonita R, Lopez AD.
Health information priorities for more effective implementation
and monitoring of non-communicable disease programs in low-and
middle-income countries: Lessons from the Pacific. BMC Med
2015; 13: 1-8.

Brik AB. Public health policy in Qatar. Social Welfare in Qatar.
Singapore: Springer 2025; pp. 119-59.
http://dx.doi.org/10.1007/978-981-96-3157-5 5

Jindal M, Chaiyachati KH, Fung V, Manson SM, Mortensen K.
Eliminating health care inequities through strengthening access
to care. Health Serv Res 2023; 58(S3): 300-10.
http://dx.doi.org/10.1111/1475-6773.14202 PMID: 38015865
Balougun I, Tunde I. Examining the impact of socioeconomic
inequality and targeted interventions on healthcare disparities. J
Asian-African Focus Health 2023; 1(2): 41-9.
http://dx.doi.org/10.71435/595679

Betsch C, Bohm R, Airhihenbuwa CO, et al. Improving medical
decision making and health promotion through culture-sensitive
health communication: An agenda for science and practice. Med
Decis Making 2016; 36(7): 811-33.
http://dx.doi.org/10.1177/0272989X15600434 PMID: 26296619
Mikkelsen B. The globally recognised need for multisectoral
action to tackle noncommunicable diseases-ways and means to
make it happen. Master's thesis 2015.

Elfeky S, El-Adawy M, Rashidian A, Mandil A, Al-Mandhari A.
Healthy cities programme in the eastern mediterranean region:
Concurrent progress and future prospects. East Mediterr Health J
2019; 25(7): 445-6.

http://dx.doi.org/10.26719/2019.25.7.445 PMID: 31612975

WHO engages with the Islamic Republic of Iran’s Markazi
province to advance healthy cities and address social
determinants of health. 2025. Available from: https://www.
emro.who.int/iran/news/who-works-to-advance-the-healthy-cities-
programme-and-address-the-social-determinants-of-health-in-the-
islamic-republic-of-irans-markazi-province.html

Tziraki-Segal C, De Luca V, Santana S, et al. Creating a culture of
health in planning and implementing innovative strategies
addressing non-communicable chronic diseases. Front Sociol
2019; 4: 9.

http://dx.doi.org/10.3389/fsoc.2019.00009 PMID: 33869336
Gostin LO, Abou-Taleb H, Roache SA, Alwan A. Legal priorities for
prevention of non-communicable diseases: Innovations from
WHO'’s Eastern Mediterranean region. Public Health 2017; 144:
4-12.

http://dx.doi.org/10.1016/j.puhe.2016.11.001 PMID: 28274382
Levin MB, Bowie JV, Ragsdale SK, Gawad AL, Cooper LA,
Sharfstein JM. Enhancing community engagement by schools and
programs of public health in the united states. Annu Rev Public
Health 2021; 42(1): 405-21.
http://dx.doi.org/10.1146/annurev-publhealth-090419-102324
PMID: 33176564

DISCLAIMER: The above article has been published, as is, ahead-of-print, to provide early visibility but is not the final version.
Major publication processes like copyediting, proofing, typesetting and further review are still to be done and may lead to changes in
the final published version, if it is eventually published. All legal disclaimers that apply to the final published article also apply to this
ahead-of-print version.



http://dx.doi.org/10.3389/fendo.2019.00449
http://www.ncbi.nlm.nih.gov/pubmed/31338067
http://dx.doi.org/10.1007/s00038-017-1002-5
http://www.ncbi.nlm.nih.gov/pubmed/28776243
http://dx.doi.org/10.3389/fpubh.2020.574111
http://www.ncbi.nlm.nih.gov/pubmed/33324597
http://dx.doi.org/10.1002/lim2.31
http://dx.doi.org/10.1111/j.1464-5491.2012.03760.x
http://www.ncbi.nlm.nih.gov/pubmed/22853711
http://dx.doi.org/10.2147/RMHP.S239074
http://www.ncbi.nlm.nih.gov/pubmed/32547272
http://dx.doi.org/10.3402/gha.v7.24504
http://www.ncbi.nlm.nih.gov/pubmed/25095779
http://dx.doi.org/10.2105/AJPH.2014.302392
http://www.ncbi.nlm.nih.gov/pubmed/25602898
http://dx.doi.org/10.1186/s12889-020-8386-5
http://www.ncbi.nlm.nih.gov/pubmed/32138715
http://dx.doi.org/10.1186/s12872-018-0769-5
http://www.ncbi.nlm.nih.gov/pubmed/29415657
http://dx.doi.org/10.1016/S0140-6736(13)60063-X
http://www.ncbi.nlm.nih.gov/pubmed/23410609
http://dx.doi.org/10.1371/journal.pgph.0000026
http://www.ncbi.nlm.nih.gov/pubmed/36962081
http://dx.doi.org/10.3389/fpubh.2022.1015245
http://www.ncbi.nlm.nih.gov/pubmed/36438215
http://dx.doi.org/10.1007/978-981-96-3157-5_5
http://dx.doi.org/10.1111/1475-6773.14202
http://www.ncbi.nlm.nih.gov/pubmed/38015865
http://dx.doi.org/10.71435/595679
http://dx.doi.org/10.1177/0272989X15600434
http://www.ncbi.nlm.nih.gov/pubmed/26296619
http://dx.doi.org/10.26719/2019.25.7.445
http://www.ncbi.nlm.nih.gov/pubmed/31612975
https://www.emro.who.int/iran/news/who-works-to-advance-the-healthy-cities-programme-and-address-the-social-determinants-of-health-in-the-islamic-republic-of-irans-markazi-province.html
https://www.emro.who.int/iran/news/who-works-to-advance-the-healthy-cities-programme-and-address-the-social-determinants-of-health-in-the-islamic-republic-of-irans-markazi-province.html
https://www.emro.who.int/iran/news/who-works-to-advance-the-healthy-cities-programme-and-address-the-social-determinants-of-health-in-the-islamic-republic-of-irans-markazi-province.html
https://www.emro.who.int/iran/news/who-works-to-advance-the-healthy-cities-programme-and-address-the-social-determinants-of-health-in-the-islamic-republic-of-irans-markazi-province.html
http://dx.doi.org/10.3389/fsoc.2019.00009
http://www.ncbi.nlm.nih.gov/pubmed/33869336
http://dx.doi.org/10.1016/j.puhe.2016.11.001
http://www.ncbi.nlm.nih.gov/pubmed/28274382
http://dx.doi.org/10.1146/annurev-publhealth-090419-102324
http://www.ncbi.nlm.nih.gov/pubmed/33176564

	[1. INTRODUCTION]
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Methodology of the Review
	2.2. Design of the Research Question
	2.3. Search Strategy
	2.4. Inclusion and Exclusion Criteria
	2.5. Quality Assessment
	2.6. Data Analysis

	3. RESULTS
	3.1. Search Results
	3.2. Advancement in Policy Formulation
	3.3. Community Sensitization and Prevention Programs
	3.4. Healthcare Systems Penetration
	3.5. Analysis of WHO- Standardised Indicators (Comparison between Countries) (2010-2020)
	3.6. Key Findings

	4. DISCUSSION
	5. LIMITATIONS
	CONCLUSION
	AUTHORS’ CONTRIBUTIONS
	LIST OF ABBREVIATIONS
	CONSENT FOR PUBLICATION
	STANDARDS OF REPORTING
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	SUPPLEMENTARY MATERIAL
	REFERENCES


