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Abstract

Introduction: Economic evaluation studies demonstrate the value of money in health interventions and enhance the
efficiency of the healthcare system. Therefore, this study reviews published economic evaluation studies of public health
interventions from 26 Middle East and North Africa (MENA) countries and examines whether they addressed the region's
major health problems.

Methods: PubMed and Scopus were utilized to search for relevant articles published up to June 26, 2021. The reviewers
independently selected studies, extracted data, and assessed the quality of studies using the Consolidated Health Economic
Evaluation Reporting Standards (CHEERS) checklist.

Results: The search identified 61 studies. Approximately half (28 studies; 46%) were conducted in Israel and Iran. The main
areas of interest for economic evaluation studies were infectious diseases (21 studies; 34%), cancers (13 studies; 21%), and
genetic disorders (nine studies; 15%). Five (8%), 39 (64%), 16 (26%), and one (2%) studies were classified as excellent, high,
average, and poor quality, respectively. The mean of CHEERS checklist items reported was 80.8% (SD 14%). Reporting the
structure and justification of the selected model was missed in 21 studies (37%), while price and conversion rates and the
analytical methods were missed in 21 studies (34%).

Conclusions: The quantity of economic evaluation studies on public health interventions in the MENA region remains low;
however, the overall quality is high to excellent. There were obvious geographic gaps across countries regarding the number
and quiality of studies and gaps within countries concerning disease prioritization. The observed research output, however,
did not reflect current and upcoming disease burden and risk factors trends in the MENA region.
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to control vectors, control tobacco and alcohol, detect dis-
eases, promote regular exercise and a healthy lifestyle, pre-
vent injury and avoid risky behaviors, are deemed health
interventions that could improve overall health, longevity,
and productivity of communities [2, 3]. Despite their effec-
tiveness in most cases, these public health interventions
always need resources. With a limited health care budget,
implementing such interventions must compete with other
interventions for the same resources. Thus, to maximize
health outcomes within a limited budget, health technol-
ogy assessment (HTA), particularly health economics (HE)
or economic evaluation studies which provide value for
money derived from the investment, plays an important role
in informing healthcare resource allocation decisions [4, 5].
However, compared to other health interventions, there is
limited evidence in economic evaluation studies on public
health intervention [4].

Despite its current limited role in policy decision-making,
the number of HE articles published in the Middle East and
North Africa (MENA) countries has recently increased and
begun to attract the interest of policy-makers to inform
priority-setting toward achieving universal health cover-
age (UHC) in many countries [6]. Similar to other regions,
the growing demand for such kind of evidence in MENA is
mainly driven by several factors, including rising healthcare
costs as a result of remarkable advances and high costs of
healthcare technologies, the World Health Organization
(WHO)’s recommendations on the use of HTA, and the
movement towards evidence-based healthcare system [5,
7]. Hence, in the face of the inevitable pressures from com-
peting for alternative interventions, countries should direct
their finite health budgets to meet the priority health needs
of their populations to reach fair and efficient outcomes [8].

Furthermore, the burden of diseases and their background
risk factors in the MENA region have shifted dramatically in
the past decades, with wide variation across countries [9—
11]. The region is also dealing with an epidemiological shift
in burden from infectious to chronic diseases. In addition,
some communicable diseases have recently re-emerged [12].
In the meantime, cardiovascular diseases (CVDs), cancers,
diabetes mellitus, chronic kidney diseases, and chronic lung
diseases represent a significant disease burden in the MENA
region and pose a growing threat to public health [13]. These
diseases impose enormous pressures on the health system
and resources. Moreover, this burden increases with alarm-
ing future prevalence projections of up to 2.4 million deaths
from the diseases mentioned earlier in the region in 2025
[14]. Coupled with ongoing wars and turmoil, several risk
factors affect the people’s health in this region [9]. In this
regard, MENA has some of the highest rates of non-com-
municable diseases (NCDs)-risk factors, such as high blood
pressure, obesity, physical inactivity, tobacco use, and high
intake of salt, sugar and fats, along with the absence of an
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efficient surveillance system for early-stage disease detection
in most countries [15]. Therefore, MENA countries need
integral strategies built on existing expertise and projects to
handle the existing health challenges and the ones that may
occur in the future.

Based on this background, this study aims to systematically
review the characteristics and critically assess the quality
of economic evaluation studies on public health interven-
tions in MENA countries. It also aims to examine whether
the economic evaluation studies have addressed the major
health problems and are suitable for policy decision-making
in the region. The findings of this study may support exist-
ing evidence for better allocating healthcare and research
resources in the region.

Methods

This review was reported following the Preferred Reporting
Items for Systematic Review and Meta-analyses (PRISMA)
statement [16].

Data sources and search strategy

The researchers searched the literature in PubMed and Sco-
pus for relevant articles published since databases inception
up to June 26, 2021. The search strategy involved combining
terms for public health interventions and economic evalu-
ations using the Boolean ‘AND); ‘OR; and ‘NOT’ operators.
The term "public health” was purposefully broad, and the
authors expected that it would incorporate a wide array of
interventions in the field. Search terms used involved the
combination of the following Medical Subject Heading
(MeSH) terms and keywords: (health promotion [MeSH])
OR (public health intervention [Title/Abstract]) OR (Exer-
cise [MeSH]) OR (smoking cessation [MeSH]) OR (Mass
Screening [MeSH]) OR (prevention [Title/Abstract]) OR
(tobacco control [Title/ Abstract]) OR (Public Policy [MeSH])
AND (cost [MeSH]) OR (Cost—Benefit Analysis [MeSH])
OR (economic evaluation [Title/Abstract]) AND (Mid-
dle East [MeSH]) OR (North Africa [MeSH]) OR (Djibouti
[Title/Abstract]) OR (Mauritania [Title/ Abstract]) OR (Paki-
stan [Title/Abstract]) OR (Palestine [Title/Abstract]) OR
(Sudan [Title/Abstract]) OR (Somalia [Title/Abstract]) NOT
(vaccine [MeSH]) OR (vaccination [MeSH]) OR (immuniza-
tion [MeSH]) OR (immunization program [Title/Abstract])
OR (immunoprophylaxis [Title/Abstract]). The search was
restricted to journal articles, studies of human subjects, and
studies written in the English language.

Eligibility criteria

Economic evaluation studies (cost—benefit analyses, cost-
effectiveness analyses, cost-minimization analyses, and cost-
utility analyses) of public health interventions available in
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full text, published in English, and about at least one coun-
try in the MENA region were included in this review. In this
study, the researchers adopted the comprehensive defini-
tion of the MENA region [17], which included 24 countries
(ie., Afghanistan, Algeria, Bahrain, Djibouti, Egypt, Iran,
Iraq, Jordan, Kuwait, Lebanon, Libya, Mauritania, Morocco,
Oman, Pakistan, Palestine, Qatar, Saudi Arabia, Somalia,
Sudan, Syria, Tunisia, United Arab Emirates, and Yemen).
Besides, Turkey and Israel were added to the analysis as they
were involved in PubMed (MeSH) definition of the Mid-
dle East region. Meanwhile, cost of illness studies and other
partial economic evaluation studies were excluded. The
researchers also excluded the full economic evaluation stud-
ies on vaccines (unless screening was one of the compara-
tors) and diagnostic and therapeutic interventions. These
interventions were reviewed separately in other manuscripts
to ensure harmony and consistency of compared studies,
thus, gaining more insight into the specific characteristics of
each group of interventions [18, 19].

Study selection and data extraction

Study selection was performed independently by two review-
ers (MAN and SS) according to the exclusion and inclusion
criteria; first by title, followed by abstract, and finally by full-
text screening. Discrepancies were resolved by discussion
and consensus with another reviewer (MT). Then, identi-
fied studies were screened independently by two reviewers
(MAN and MAAR) to extract (1) general information (e.g.,
year and country of publication, author’s affiliation, disease/
risk factor domain, type of analysis, the model used, and
interventions and comparators assessed); (2) methodological
characteristics (e.g., the year of estimation, study population,
perspective, time horizon, the discount rate, model’s internal
validity, double-counting, and the type of sensitivity analysis
performed); (3) source of input parameters (e.g., epidemi-
ology, effectiveness, utility, and cost data). In addition, the
source of funding, result and conclusion, cost-effectiveness
threshold, and types of included costs were also extracted.
Any disagreements were resolved in discussion with another
reviewer (MT).

Quality assessment and appraisal

The methodological and reporting quality of each included
economic evaluation study was assessed by two independ-
ent reviewers (MAN, PEND). Disagreement was resolved
by discussion and consensus with the third reviewer (MT).
Studies were assessed for their quality of reporting by their
compliance with the Consolidated Health Economic Evalua-
tion Reporting Standards (CHEERS) statement [20]. Studies
were then scored against each of the applicable 24 checklist
items according to whether reporting was fully satisfied or
did not satisfy the item requirements. Each reporting quality
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criterion was rated as reported (score=+), not reported
if the item was missing when expected to be reported
(score=—) or not applicable (NA). Subsequently, stud-
ies were classified by their percentage of applicable items
as "excellent”, "high", "average", or "poor" quality when they
fulfilled 100%, 76-99%, 50-75%, or less than 50% of the
CHEERS checKklist items, respectively [18]. The overall qual-
ity of reporting was presented as a percentage score of appli-
cable items. Studies scoring above 75% were considered of
higher reporting quality.

Data management and analysis

EndNote X8 software was utilized for duplicate removal. All
data extracted from the final list of included studies were
entered into a pre-designed data extraction form in Micro-
soft Excel 2013 spreadsheet. Data synthesis involved strati-
fying and summarizing the evidence by intervention type,
appraising the economic evaluation methods used to assess
interventions, and presenting the cost-effectiveness out-
comes. Then, descriptive statistics were used with percent-
ages, mean, standard deviation (SD), and median to display
the results of extracted data and evaluated items obtained in
this review.

Results

Search results

In total, 849 studies were identified following the initial
search (i.e., 388 from PubMed and 461 from Scopus). The
removal of 69 duplicates resulted in 780 remaining articles.
Title and abstract screening resulted in the removal of 623
papers and left 157 potentially relevant studies for full article
text screening. Finally, 61 studies [21-81] were included in
this review. The reasons for exclusion in each step are pro-
vided in the PRISMA flowchart in Fig. 1.

General and methodological characteristics

This review identified economic evaluation studies on
screening programs (36 studies; 59%) [21, 22, 24, 26, 28-31,
33-37, 39, 41, 45, 48-52, 54-56, 58, 60, 63-65, 70, 71, 73, 74,
79-81] and health promotion campaigns (four studies; 7%)
[40, 46, 59, 78]. In addition, two studies concerned vector
control programs [43, 68] and two studies for smoking ces-
sation interventions [57, 66] (3% each), while the remaining
17 studies (28%) focused on other different interventions, as
shown in Table 1. The main areas of interest for economic
evaluation studies identified in this review were infectious
diseases (21 studies; 34%) [21, 22, 25, 28-31, 33, 38, 39, 43,
44, 50, 55, 61, 62, 67, 68, 72, 75, 76], cancers (13 studies; 21%)
[26, 34, 35, 37, 41, 45, 51, 54, 60, 63, 69, 71, 73], genetic dis-
orders (nine studies; 15%) [36, 48, 49, 52, 64, 65, 70, 74, 79],
CVDs (seven studies; 12%) [24, 40, 46, 59, 78, 80, 81], gesta-
tional diabetes mellitus (two studies; 3.3%) [56, 58], maternal
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Fig. 1 PRISMA flow chart of search procedure
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issues (two studies; 3.3%) [27, 77], tobacco control (two stud-
ies; 3.3%) [57, 66], and other domains (five studies; 8%) [23,
32,42, 47, 53]. Regionally, all disease domains that accounted
for the highest burden (i.e., CVDs, cancers, diabetes, chronic
kidney and lung diseases, and nutritional diseases and inju-
ries) had not been adequately studied or even not studied at
all in some MENA countries. Similarly, the most prevalent
risk factors (smoking, physical inactivity, obesity, high blood
pressure, and high intake of salt, sugar and fats) were not
studied in almost all MENA countries.

Geographically, this review identified 18 studies (30%)
from Israel [25, 28—-30, 36—40, 52, 54, 56, 58, 65, 72, 73, 80,
81], ten studies (16%) from Iran [21, 26, 41, 45, 46, 63, 67, 68,
70, 79], and five studies from Egypt [33, 34, 50, 61, 62] and
Pakistan [42-44, 47, 55] (8% each). Further, the research-
ers obtained three studies from Afghanistan [27, 31, 76],
Jordan [23, 32, 57] and Lebanon [48, 49, 71] (5% each) and
two studies (3%) from Turkey [64, 69]. Only one study was
identified from Algeria [24], Libya [74], Morocco [60], Oman
[22], Somalia [77], Syria [78] and Tunisia [35] (12% all). Addi-
tionally, five studies (8%) were conducted in more than one
MENA country [51, 53, 59, 66, 75], as shown in Table 1. In
this review, 57 studies (93.4%) found public health interven-
tions to be cost-effective or even cost-saving while only four
studies (6.6%) reported non-cost-effective outcomes. The
general and methodological characterestics along with the
data extracted from the included studies are presented in
Tables 1, 2 and 3.

Quality assessment

Table 4 presents the quality assessment results using the
CHEERS checklist. Overall, study quality was good, with
a median of 82.6% of applicable items being met (SD 14%).
Forty-four studies (72%) achieved scores above an arbitrary
threshold of 75%; therefore, they were considered high qual-
ity and potentially useful in policy decision-making [18, 19,
82]. The mean (SD) of items reported was 80.8% (14%). The
evaluation of reporting adequacy guided by the CHEERS
checklist resulted in scores ranging from 8 (35%) to 24
(100%), as shown in Table 4. Of the 61 studies included in
this review, five studies (8%) [21, 41, 44, 51, 60] were deemed
to be of excellent quality and 39 studies (64%) [22—24, 26-31,
36-40, 42, 43, 45-47, 50, 53-55, 57-59, 61-63, 66, 67, 70—
74, 76-78] of high quality. However, 16 studies (26%) [25, 32,
34, 35, 48, 49, 52, 56, 64, 65, 68, 69, 75, 79—81] and one study
(2%) [33] were incomplete with respect to important meth-
odological details and were considered to be of average and
poor quality, respectively.

Against applicable CHEERS items of each study, 21 studies
(37%) did not explicitly mention the modeling approach and
did not provide the model structure (item 15). Data on the
quantities and unit costs of the resources used, the methods
of currency conversion and the exchange rates (item 14), the
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description of the analytical methods supporting the evalu-
ation (item 17), and the perspective (item 6) were missed in
21 studies (34%). Similarly, 21 studies (64%) did not specify
whether they dealt with heterogeneity (item 21), as shown in
Table 4.

Discussion

This review identified a heterogeneous body of literature on
economic evaluations of different public health interventions
in MENA countries, dominated by several screening pro-
grams (n=36; 59%). In addition, the number of published
studies has been growing over time, particularly after 2013,
and appears to be generated only in a few countries: Israel,
Iran, Egypt, and Pakistan, contributing to 38 studies or 62%
of the economic evaluation studies across all MENA coun-
tries. However, the number of published economic evalu-
ation studies identified in this review remains very low and
might not truly reflect the research efforts in the region. In
this case, the actual number of economic evaluation studies
on public health interventions might be higher in this region
as studies are more likely to be written in local languages for
submission to local authorities. Also, unlike economic evalu-
ations of pharmaceutical products and vaccines, economic
evaluation studies on public health interventions do not
attract industry sponsorship; therefore, the chance of their
publication is limited.

Consequently, this review found that the number of eco-
nomic evaluation studies on public health interventions was
lower than economic evaluation studies on diagnostic and
therapeutic interventions (69 studies) [19] but higher than
those on vaccines (46 studies) [18] in the MENA region.
Besides, the low number of studies on public health inter-
vention might be partly related to low public investment in
public health interventions coupled with an industry-low
interest in such interventions, considering that industry has
contributed a large portion (32%) of the funding for eco-
nomic evaluation studies in other regions [83]. The low num-
ber of innovative interventions in public health areas might
also play a role. In addition, it could be explained by the fact
that public health policy decision-making in many countries
in the MENA region is not currently guided by the economic
evaluation evidence and that there is a lack of region-specific
data on important parameters such as epidemiological data
and public health program effectiveness that could facilitate
the conduct of economic evaluation studies. Furthermore,
barriers to conducting economic evaluations still exist in this
region. These barriers have been discussed elsewhere in pre-
vious studies [6, 18, 19, 84—86].

Moreover, several gaps were identified in this review. First
is a geographical gap; there was a complete absence of eco-
nomic evaluation studies from several high-income coun-
tries (i.e., Bahrain, Kuwait, Qatar, Saudi Arabia and UAE),
middle-income countries (i.e., Djibouti, Iraq, Mauritania and
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Palestine), and low-income countries (Sudan and Yemen). In
these countries, HE and HTA studies are not mandatory in
decision-making [6, 18, 19, 84, 85]. Meanwhile, these coun-
tries share some common features: the lack of HTA insti-
tutionalization, the absence of national HE guidelines, the
lack of HE and HTA graduate and post-graduate academic
programs, the limited technical capacity to conduct eco-
nomic evaluation studies, and the fragility of UHC programs
[6, 18, 19, 84, 85]. Another possible explanation for the low
number of economic evaluation studies in high-income and
low-income countries in MENA is that high-income coun-
tries (Gulf States) have sufficient financial resources to adopt
expensive interventions, while public health interventions
in low-income countries are mainly funded by donors and
international agencies. Based on the results of this study, 19
studies (31%) and 11 studies (18%) were conducted in high-
and low-income countries, respectively. On the other hand,
29 studies (48%) were conducted in middle-income coun-
tries. These middle-income countries have faced many chal-
lenges in adopting new public health interventions under
finite resources; hence, HE and HTA evidence are greatly
needed to support policy decision-making. As such, an
increase in the number of economic evaluation studies from
these countries shortly can be expected.

While this review found that most of the identified stud-
ies were of good quality, other factors influenced the trans-
ferability or generalizability of economic evaluation results
across jurisdictions. These included epidemiological data,
resource use, unit costs, utility value, health care delivery
pattern, and effectiveness of public health interventions. As
the MENA region comprises different countries in different
geographies and income levels, these parameters might not
be similar across all countries. For high-income countries
in the region, this review identified 19 studies. Of which, 18
were from Israel, which might limit the generalizability or
transferability to other high-income countries in the region
(Gulf States) due to differences in the above factors. The
researchers also identified 29 studies from middle-income
countries, out of which 20 studies came from Egypt, Iran,
and Pakistan. In this case, the studies identified in these mid-
dle-income countries can be generalized to other countries
within the same income group in the region.

Furthermore, 11 studies from low-income countries were
identified. Many of them were conducted as multi-country
studies, indicating the possibility of transferring their results
across low-income countries. Also, it is important to note
that the transferability of such findings could not be applied
solely to all countries in the region. Even within the same
income group in the MENA region, similarities in terms of
epidemiology data, disease burden, and patterns of health
care delivery should be considered when transferring eco-
nomic evaluation evidence. Generally, they can be trans-
ferred to close similar countries. For example, the findings
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of high-quality studies conducted in Pakistan can be trans-
ferred to Afghanistan and vice versa.

Similarly, high-quality studies conducted in Algeria,
Morocco, and Tunisia can be generalized among these
countries. The same can be applied to Iran, Iraq, Jordan,
Lebanon, and Turkey. Although there was a limited number
of economic evaluation studies in the region, the authors
believe that transferability could be generally made across
the middle- and low-income countries in the region, as they
are less heterogeneous in terms of epidemiological param-
eters, patterns of healthcare delivery, unit cost, and utility
values. Therefore, economic evaluation evidence is suitable
to inform policy decision-making in similar settings but
not in the wider range of the region. However, for decision-
makers, careful consideration is required when transferring
and adopting economic evaluation results from studies con-
ducted outside their countries, and more economic evalua-
tion studies are warranted to support evidence-based policy
decision-making.

Second, there is also a gap in research quality: although the
quality of the included studies was generally good [44 stud-
ies (72%) achieved scores of 75% or over], there is room to
improve the overall quality of HE studies in this region. Uti-
lizing locally-generated epidemiological data, unit cost of
health service, effectiveness and utility data, model calibra-
tion and validation, dealing with skewed and missing data,
and testing the robustness of results are all warranted. It is
also required to explicitly describe the modeling approach
and provide the model structure, mention the currency
conversion methods and the exchange rates, report the
perspective, and deal with heterogeneity. It is noteworthy
that the number and quality of economic evaluation stud-
ies conducted in countries where HE academic programs,
national HE guidelines, and HTA agencies exist (i.e., Egypt,
Iran, Israel, Turkey, and Tunisia) tend to be much better than
studies performed in countries where HE academic pro-
grams and guidelines are still inexistent.

As revealed by this study’s results, more than half of the
studies conducted in the region (33 studies; 54%) were per-
formed in 3 countries (i.e., Israel, Iran, and Egypt), where
HTA and HE had formal roles in the decision-making pro-
cess [18, 19]. Besides, the researchers observed that studies
performed by health economists and public health profes-
sionals tended to be of better quality than studies performed
by clinicians. Furthermore, the researchers noticed the
relationship between the year of publication and the overall
quality of the study. Studies published since 2015 tended to
be of better quality than the previous studies. It may be due
to the development of standards and guidelines aimed to
ensure the quality of reporting in the HE field.

This study’s results showed that the economic evaluation
studies were conducted for the following diseases: infec-
tious diseases (21 studies; 34%), cancers (13 studies; 21%),
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genetic disorders (nine studies; 15%), CVDs (seven studies;
12%), and other disease domains including maternal dis-
eases, back pain, malnutrition, gestational diabetes mellitus,
and mental diseases (11 studies; 18%). The observed research
output did not adequately reflect the current and upcoming
disease burden and risk factors trends in the MENA region.
Currently, several MENA countries have some of the high-
est rates of NCD-risk factors, such as high blood pressure,
obesity, physical inactivity, tobacco use, and high intake of
salt, sugar and fats [15, 87]. Likewise, many diseases, such as
CVDs, cancers, diabetes, and chronic lung and kidney dis-
eases, are serious public health issues representing a signifi-
cant disease burden in the MENA region. These risk factors
and diseases place enormous pressures on the health sys-
tem and resources; therefore, they require significant policy
attention. For example, the MENA region experienced the
highest global increase in the prevalence of diabetes mellitus
in 2019 (12.2% of the adult population aged 20-79 years) and
is expected to witness the second-highest increase (96%) in
this prevalence between 2019 and 2045 compared to other
parts of the world [88]. Similarly, a recently published review
article indicated that the overall estimated pooled prevalence
of hypertension in MENA was 26% and is estimated to dou-
ble by 2025 [89]. Another recent study indicated that smok-
ing prevalence was 62.7% and 27.5% among adult men and
women in some MENA countries, respectively. These rates
ranked among the highest worldwide [90].

On the other hand, MENA countries have witnessed
many infectious disease outbreaks, such as polio outbreaks
(Afghanistan, Pakistan, and Syria) and cholera outbreaks
(Iraq and Yemen). Highly pathogenic and serious viral infec-
tions like hepatitis B and hepatitis C are also still an impor-
tant risk of morbidity and mortality and pose a real threat to
some MENA countries like Egypt. Similarly, malaria, hepa-
titis A virus, Chikungunya, dengue fever, cholera, diphthe-
ria, Leishmaniasis, measles, and Rift Valley fever constitute
major health, social, and economic challenges for several
MENA countries [12, 91].

By the end of the study identification process, the research-
ers could find only one economic evaluation study on public
health interventions to control and prevent COVID-19 [72].
Given the growing concern about the economic impact and
value of such interventions (lockdowns, border closures,
screening of suspected cases, tracing and isolating sympto-
matic individuals and their contacts, quarantine, personal
protective equipment, and social distancing), the research-
ers may expect that the number of economic evaluation
studies on COVID-19 interventions will increase globally,
including the MENA region as these interventions have
substantial economic and social consequences. In addition,
a recent systematic review of these interventions suggested
that screening and social distancing have been cost-effective
in preventing and controlling COVID-19 over a long-time
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horizon. However, the evidence remains inconclusive and
too heterogeneous to provide firm conclusions regarding the
costs of the interventions [92]. In emergencies or epidemics
such as COVID-19, it is not justified to delay policy decisions
in priority areas due to the immaturity of scientific evidence
(e.g., economic evaluation studies). Waiting for a better evi-
dence base to judge the true value of potentially beneficial
interventions increases the risk of infection spreading, which
could have huge social and economic implications. However,
decisions have to comply with the basic principles of what is
considered good evidence-based decision-making practices
as much as possible, while at the same time, additional data
must be collected, generated, and evaluated; this strategy is
called "coverage with evidence development". These deci-
sions should be reviewed regularly as new evidence emerges
[93].

Notably, there was a complete absence of economic evalu-
ation studies on interventions targeting specific realms, such
as physical inactivity, alcohol drinking, occupational health,
and mental health. Previous global systematic reviews on
economic evaluations of occupational health interventions
also revealed no single study from the MENA region and a
very limited number from other regions, indicating a great
need for further research in these domains [94, 95]. Another
study covering some MENA countries indicated that occu-
pational health research is neglected, although occupational
injuries have been reported to be high in these countries
[91]. One potential reason for this negligence of occupational
health research in MENA countries is the lack of experts or
awareness about the importance of this discipline. Likewise,
the lack of economic evaluation studies on mental health
may result from the absence of governments’ spending on
mental health, insufficient capacity, and the absence of public
health interventions in this field. Following the same pattern,
the lack of economic evaluation studies on interventions tar-
geting alcohol drinking may be caused by the fact that almost
all MENA countries are dominated by Muslim populations,
where drinking alcohol is religiously forbidden; therefore,
these countries may not bear the same burden experienced
in other regions. Meanwhile, the lack of economic evaluation
studies on interventions promoting physical activity despite
the region’s high prevalence of diabetes, obesity, and NCDs
cannot be justified.

Moreover, it is noteworthy that the researchers observed
that most public health interventions were significantly
cost-effective or even cost-saving. Even low-intensity public
health interventions can have strong positive effects on the
population’s health in less developed countries and may posi-
tively impact the possibility of reducing poverty and boost-
ing economic indicators and living standards. In this sense,
a public health system that responds to the health need is
a facilitator of human development since components of
human capital, such as health and education, are positively
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correlated with the quality of the public health system [96].
It is also evident that healthier countries tend to be wealthier
than countries with lower health status, a relationship known
as the “Preston curve” [97]. In addition, public health inter-
ventions may generate wider economic consequences than
those related to the healthcare sector alone. Investing in
public health interventions, therefore, extends to many other
sectors, such as education, manufacturing, commerce, tour-
ism, and transportation [98]. Paradoxically, despite proven
benefits and long-term returns on investment, public health
is frequently considered a politically easy target for budget
cuts, as reported in some MENA countries and elsewhere
[98].

Further, the findings of this review reflect a misperception
of the role of public health in communities. In this region, as
in other parts of the world, the political nature of policy-mak-
ing processes is apparent where policy-makers tend to advo-
cate for curative interventions and invest in building large
hospitals and medical cities as they perceive it as the best
way to foster health and well-being. However, the healthcare
system has other tasks with prevention, health promotion,
health education, and early disease detection even before one
becomes ill and requires a hospital visit [99]. Thus, the focus
must shift to upgrading the healthcare system to become
more proactive, comprehensive, and integrated. As such,
health issues can be addressed earlier, and quality health-
care services can be accessed once needed [100]. Guided by
the WHO resolution on HTA in support of UHC [101] and
motivated by the challenges of rising and escalating health-
care costs under the economic pressure these countries are
suffering from, more serious local initiatives are required to
establish a healthcare prioritization system (including HTA)
transparently and legitimately, to ensure the sustainability of
healthcare systems and to promote equitable, efficient, and
high-quality healthcare services. In addition, worth men-
tioning that MENA countries began to implement effective
interventions and policies to curb NCDs risk factors [13], yet
these responses have been slow and appear not to be fully
aligned with each country’s social, economic, and health sit-
uations [11]. Further, these policies have largely focused on
clinical and curative activities rather than preventive, educa-
tive, and promotive services.

On the other side, disease burden is commonly seen as an
important criterion for low- and middle-income countries
(LMICs) in national decision-making to prioritize research
directions [102-104]. While it is indicative of the potential
scale of the population that would benefit from a health-
care intervention, understanding the value of interventions
that target high disease burdens requires information about
the cost of those interventions and the opportunity cost of
funding them. It can be operationalized using a threshold
reflecting health opportunity cost. Country-specific thresh-
olds reflecting the healthcare system, local priorities, local
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preferences, and ability to pay are also needed in the MENA
region (see Table 3). More details and discussions were also
provided in previous reviews [6, 18, 19, 84—86].

This study is the first systematic review of economic evalu-
ations of public health intervention in the MENA region,
highlighting under-studied disease areas to fill these clear
gaps. Although the strengths of this study lie in its rigorous
and systematic search strategy, broad time horizon (database
inception onwards), geographic coverage of all 26-MENA
countries, and the quality assessment of included studies,
this study has some limitations. First, it has been difficult to
include all that constitutes a ‘public health intervention’ due
to terminology diffusion. As such, the researchers had lim-
ited the search to the abovementioned terms. Second, the
search was limited to studies published in English identified
from the two main databases: PubMed and Scopus. Hence,
this review did not include technical reports, HE, HTA, and
other grey literature written in local languages. Concern-
ing this, it can be argued that government institutions may
perform more economic evaluation studies, but as in some
other regions, they may not choose to publish their results
due to the political environment in which the decision-
making process remains largely secretive with limited trans-
parency [105]. However, the full impact of such exclusions
on this study’s results still requires further identification.
Therefore, further studies covering more databases (Embase,
Cochrane, and Cost-Effectiveness Analysis Registry, and oth-
ers), unpublished studies, and studies published in local lan-
guages are warranted. Third, this review did not include HE
studies that evaluated vaccines, diagnostic tools, pharma-
ceutical products, or other therapeutic interventions. These
studies were evaluated separately to ensure harmony and
consistency of compared studies, thus, gaining more insight
into the specific characteristics of each group of interven-
tions [18, 19]. Lastly, focusing on full HE studies, partial
economic evaluations such as cost-of-illness studies were
excluded from this review.

Conclusions

The number of economic evaluation studies on public health
interventions conducted in MENA countries has increased
in the past years; however, this number was still very lim-
ited, indicating that economic evaluation evidence is not
widely used to guide public health decisions in the MENA
region. Geographic gaps across countries in the region were
also identified concerning the number of economic evalua-
tion studies. In addition, this review found that the number
of economic evaluation studies did not align with disease
domains with the highest burden and the most prevalent risk
factors in some countries. It suggested that MENA govern-
ments should prioritize the disease domains and innovative
interventions when funding economic evaluation studies
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to reflect the health burden in the region better. Although
the overall quality of the reviewed studies was good—more
than two-thirds of them were of high to excellent quality—
and were potentially useful for policy decision-making, the
limited number of studies in high- and low-income coun-
tries and the transferability issues across jurisdictions since
MENA region consisted of heterogeneous countries sug-
gested that the existing economic evaluation evidence might
not be sufficient to informed policy decision-making in the
wider range of the region. The commitment to adopting eco-
nomic evaluation evidence for public health policy decision-
making and developing economic evaluation evidence on
major disease burdens are also clearly warranted for efficient
public health resource allocation in the MENA region. To
facilitate this, national HE guidelines and institutionalizing
HTA policy should be established in all countries.
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