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Development of an Eastern Mediterranean Region search
strategy for biomedical citations indexed in PubMed
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ABSTRACT PubMed, a ‘barrier-free’ bibliographic database covering biomedical and health disciplines, has been successfully
used to identify a multitude of indicators that assist in analyzing global trends for biomedical research productivity. The
current study represents an original attempt to develop and optimize an Eastern Mediterranean Region (EMR) search strategy
in PubMed to pave the way for subsequent descriptive analyses. The refined EMR search strategy contains elaborate syntaxes
which facilitate controlling the search process and maintaining a proper balance between sensitivity and precision of the
obtained results. Country-specific citation data were manually scanned for false positive publications. Our results indicate
that publication productivity increased nearly five-fold in the EMR from 2004 to 2013. Five countries (Islamic Republic of Iran,
Egypt, Saudi Arabia, Tunisia and Pakistan; in order of total publications) contributed to 80% of all EMR publications during this
period. Each of the remaining 17 EMR countries contributed less than 4%. We believe that the methodology presented in this
study can be used in conjunction with other metrics to extract invaluable indicators to describe EMR health research systems.

Mise au point d'une stratégie de recherche pour la Région de la Méditerranée orientale en matiere de citations
biomédicales indexées dans PubMed

RESUME PubMed, une base de données bibliographiques en libre acces, couvrant les disciplines des sciences biomédicales et
de la santé, est utilisée avec succes pour identifier de nombreux indicateurs qui permettent d’analyser les tendances mondiales
en matiere de productivité de la recherche biomédicale. La présente étude constitue une tentative originale en vue de définir et
d'optimiser une stratégie de recherche pourla Région de la Méditerranée orientale dans PubMed afin d'ouvrir lavoie a des analyses
descriptives ultérieures. Cette stratégie optimisée comporte des syntaxes complexes qui facilitent le controle du processus de
recherche et assurent un juste équilibre entre la sensibilité et la précision des résultats obtenus. Les données de citation spécifiques
achaque pays ont été soumises a un examen manuel afin de repérer les fausses publications positives. Les résultats que nous avons
obtenus indiquent que la productivité des publications a quasiment été multipliée par cing dans la Région de la Méditerranée
orientale entre 2004 et 2013. L'étude a montré que seuls cinq pays (la République islamique d'Iran, I'Egypte, I'Arabie saoudite,
le Pakistan et la Tunisie ; par ordre de nombre de publications totales) ont contribué a 80 % de toutes les publications pour la
Région de la Méditerranée orientale pendant cette période. La contribution de chacun des 17 pays restants de cette Région a été
inférieure a4 %. Nous pensons qu'il est possible d'utiliser la méthodologie présentée dans cette étude en association avec d’autres
mesures afin de définir des indicateurs précieux permettant de décrire les systemes de recherche en santé au sein de la Région de
la Méditerranée orientale.
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Introduction

Health research is an important aspect
of health care delivery, since it plays a
significant role in the global economic
growth and contributes to improving
the living standards and quality of life
(1). Assessing the quantity and quality
of the scientific output in a country or
region is a key indicator to understand
and improve its research system.
Bibliometric analysis of scientific
publications involves the application
of mathematics and statistical methods
to determine the extent and quality of
research in a given territory (2,3). In the
biomedical and health fields, scientists
utilize many high-quality citation data-
bases to search for published literature.
Of these databases, PubMed has been
acknowledged to be the most signifi-
cant ‘barrier-free’ biomedical resource

available on the World Wide Web (4).

PubMed citations come from the
MEDLINE© (Medical Literature

Analysis and Retrieval System Online,
or MEDLARS Online) bibliographic
database, manuscripts deposited in the
PubMed Central (PMC) free digital
repository, and freely accessible cita-
tions from biomedical books published
in the National Center for Biotechnol-
ogy Information (NCBI) Bookshelf
(5). In fact, PubMed provides a strong
health discipline indexing coverage, and
currently catalogues over 26 million
biomedical articles that were published
in more than 44 000 journals in 37
languages (6). PubMed depends on a
text-based search that uses an indexing
system for rapid retrieval of informa-
tion. Effective search strategies provide
references that are more specific for the
intended topic compared with other
popular search engines. In PubMed,
the citation information is broken into
index fields (e.g, journal name, author
name, title, primary author’s address,

language of publication, and others).
The power of PubMed search could
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then be further enhanced by the use of
search rules, syntaxes, and qualifying
terms in combination with search field
abbreviations. PubMed has been used
with success to perform bibliometric
studies aiming at the assessment of vari-
ous aspects of research outputs (7)

The free access to PubMed and its
friendlyinterfacehaveledtothe develop-
ment of elaborate techniques to analyze
global trends for biomedical research
productivity and provide objective and
useful tools to evaluate the results of
scientific activity in different locations
worldwide (7,8-10). To the best of
our knowledge, most of these studies
required manual checks at the data col-
lection phase for the quality of the data
collected. There are inherent difhiculties
when the search strategies are intended
towards certain geographical locations,
as most validated search strategies are
not limited by geographical concerns.
No single study has been undertaken to
consider the comprehensive collection

Figure 1 Countries of the WHO Eastern Mediterranean Region.
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of biomedical and health research out-
puts in different countries of the WHO
Eastern Mediterranean Region (EMR;
Figure 1). While a previous study used a
simple search strategy to identify “access
to medicine” studies related to EMR
(11),there s a need for a search strategy
that is tested and applicable to different
research needs. It is for this reason we
aimed in the present study at the devel-
opment and optimization of the EMR
search strategy in PubMed to pave the
way for subsequent analyses that could
be based on the automated monitoring
of biomedical research outcomes in the
Region, and the subsequent instantane-
ous forecasting of research activities in
the region as a prerequisite for proper
policy development.

We conducted a comparative analysis

of three types of search strategies at
PubMed (http: //www. pubmed.com)
to obtain a collection of biomedical
and health research citations published
between 2004 and 2013, by principal
researchers affiliated to institutions
from any country in the EMR. The main
outcome of this comparative analysis is
to develop an optimized EMR Search
Strategy that can be used in performing
automated collections of biomedical
citations from the Region, which could
be used in various analysis or for fore-
casting research activities in the Region.
The search strategies that were imple-
mented included: a “classical” search
strategy, a “pitfall” search strategy, and
a suggested EMR search strategy (Sup-
plement 1 [online]) that combines the
benefits of the former strategies.

The “classical” search strategy was
based on simple queries using standard
Medical Subject Heading (MeSH)
terms corresponding to EMR countries
and the [AD] tag which has the func-
tion of collecting all published articles
carrying the requested country name in

the affiliation (oraddress) field (e.g. Iran

[AD], Egypt [AD], Saudi Arabia [AD]).
The “pitfall” search strategy involved the
use of elaborate syntaxes previously de-
veloped by Tadmouri and Bissar-Tad-
mouri (12-14). Apreviously developed
search strategy for EMR (Pre-EMR)
contained more sophisticated syntaxes
that allowed further control over the
search processes. In certain cases, the
search was either “specific”, based on
excluding false-positive results using
the Boolean operator NOT; or “sensi-
tive”, based on the use of the inclusive
Boolean operator OR, and/or the “star”
wildcard character (*); or “optimized’,
based on a mixed use of the “star” wild-
card character and the OR and NOT
Boolean operators (Supplement 1 [on-
line]).

For some countries, variant names
in several world languages were also
incorporated in the search syntaxes to
cover non-English citations (14). All
types of search strategies were directed
to PubMed within a limit of few hours
on 30 July, 2018S. Since address-based
searches on PubMed automatically
exclude letters to the editors and com-
mentary articles, citations that were
investigated in this study included
reviews, original journal articles, and
case reports. In addition, address-based
searches also restricted results to papers
in which only the principal investigators
are affiliated to institutions located in
the EMR.

The resulting country-specific cita-
tion data were collected in an offline
file of Extensible Markup Language
(XML) database format and then con-
verted into Excel tables. Subsequently,
the address field in citation records were
manually scanned for false positives or
inconsistent addresses (12). In many
instances scientific papers suffer from
a variety of inconsistencies including
the absence of uniformity in reporting
addresses at the level of city, institution,
faculty, and department names (15),
the transliteration of addresses from
native languages into English or French
(12) and the use of misspelled names

or abbreviations to express names of
universities or research centers (14).

The leading author in this study
undertook the task of deleting false-
positive entries and building up an ex-
clusion dictionary to formulate a new
enhanced EMR search strategy com-
prising optimized search strategies for
citations from EMR countries (Supple-
ment 1 [online]). With the exception of
Djibouti and Pakistan, retrieving data
from PubMed for the rest of the EMR
countries required careful implementa-
tion of elaborate queries that are specific
or sensitive due to the occurrence of
false-positive entries. This task becomes
more imperative because the National
Library of Medicine ceased, at the be-
ginning of October 2013, performing
quality control review and editing of
the author afhliation field in citations
indexed in PubMed and started to rely
on data supplied directly by journal
publishers (16). Therefore, the method
used in this study is not recommended
to be used for papers published since
2014.

Following data collection and con-
trol reviews, specific-country databases
were built using text-file systems that in-
cluded raw Medline Format citations in
the health disciplines and published by
first authors afhliated to EMR countries
during years 2004-2013. Data from
these raw Medline files were then trans-
ferred, according to the need, to other
flat-file database containers to conduct
various types of descriptive analyses and
draw relevant statistics, especially those
related to the geographic distribution of
health research in the EMR (Table 1).

During the period from 2004 to 2013,
biomedical and health publication

productivity increased nearly five-
fold in the EMR region (Table 2). A
few countries represent the majority
of publications from the Region. This
study indicated a dominance of the
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biomedical research publications by
Iranian scholars, who contributed to a
sizeable portion—39.3% of all EMR
publications during the study period
(2004-2013). In the EMR, the share
from the Islamic Republic of Iran is
almost equivalent to the combined pro-
ductivities of researchers from the fol-
lowing four countries: Egypt (14.1%),
Saudi Arabia (10.6%), Tunisia (8.1%),
and Pakistan (7.8%). The remaining 17
EMR countries had each a contribution
of less than 4% and an overall EMR
share of about 20% (Table 1).

Using the EMR search strategy
approach (described above), 140911
citations were found to be indexed in
PubMed for all EMR countries during
the study period 20042013 (Table 1).
This overall figure is not very different
from overall figures obtained using the

«

classical” and “pitfall” search strategies.

By looking at the details, however, each
of the search strategies exhibited some
peculiar characteristics for a number
of EMR countries, and had significant
limitations as compared with the EMR
search strategy as described below.

Using the classical search strategy,
data extracted for Afghanistan, Bahrain,
Djibouti, Egypt, Iraq, Islamic Republic
of Iran, Kuwait, Libya, Oman, Pakistan,
and Saudi Arabia (half of the countries
in the Region) remained very close to
those obtained using the refined EMR
search strategy (95-100%; Table 1).

In the case of Qatar, Sudan, and
Yemen 6—7% of the citations were ex-
cluded when applying the EMR search
strategy because some of the papers’
authors afliliated to the institutions
in these countries were not principal
investigators. This observation was fur-
ther noted in the cases of Jordan and
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Lebanon that included 21% and 45%
false-positive citations, respectively. Part
of this deviation is blamed on the fact
that many of the excluded citations in-
cluded Jordanian and Lebanese authors
who were not principal investigators.
Yet, a larger part of this deviation is
explained by the fact that Jordan and
Lebanon could also refer to several cit-
ies and neighborhoods in Great Britain,
Northern Ireland, and the United States
(12). Because of all reasons mentioned
above, the classical search strategy
proved to be less sensitive for countries
like the Syrian Arab Republic (8% less
sensitive), the United Arab Emirates
(20% less sensitive ), and Palestine (29%
less sensitive). The extreme positions of
Tunisia (53% less sensitive) and Mo-
rocco (66% less sensitive) is mainly due
to the fact that the classical search strat-
egy is not capable of detecting address

Table 1 Ratios corresponding to the raw results obtained by the “classical”, the “pitfall”, and the pre-EMR search strategies
compared to those obtained by the refined EMR search strategy for every EMR country from 2004 to 2013. (Dark-coloured
and light-coloured cells indicate value levels deviating above and below the average values, respectively).

Country CSS  EMRSS:CSS PSS EMRSS:PSS  Pre-EMRSS
Islamic Republic of

Iran 55608 0.99 55608 0.99 55730
Egypt 20159 0.99 20163 0.99 20172
Saudi Arabia 14991 1.00 15450 0.97 15547
Tunisia 7472 [ 10845 1.05 11482
Pakistan 11158 0.99 11158 0.99 11162
Morocco 3255 [ 543+ 0.99 5475
Lebanon 7821 0.55 4356 0.99 8134
Jordan 5045 0.79 4084 0.98 5045
Kuwait 3184 0.99 3185 0.99 3177
United Arab Emirates 2362 1.20 2909 0.97 2909
Oman 2091 0.97 2057 0.99 2123
Qatar 1605 0.93 1605 0.93 1600
Iraq 1257 0.96 1262 0.96 1268
Sudan 1153 0.94 1143 0.94 1168
Syrian Arab Republic 625 723 0.93 728
Palestine 500 - 659 0.98 866
Bahrain 577 0.96 577 0.96 577
Libya 378 1.00 405 0.93 396
Yemen 401 0.93 397 0.94 397
Afghanistan 126 0.95 126 0.95 124
Djibouti 39 1.00 39 1.00 39
Somalia 14 0.43 27 0.22 27
EMR 139074 1.01 141458 1.00 147326

EMRSS:Pre-EMRSS  EMRSS %
0.99 55322 393
0.99 19889 14.1
0.96 15002 10.6
0.99 11395 8.1
0.99 11009 7.8
0.99 5396 3.8
0.53 4334 31
0.79 4000 2.8
0.99 3140 2.2
0.97 2827 2.0
0.96 2030 14
0.93 1493 11
0.95 1207 0.9
0.92 1079 0.8
0.93 675 0.5
0.74 643 0.5
0.96 556 0.4
0.95 377 0.3
0.94 372 0.3
0.97 120 0.1
1.00 39 0.0
0.22 6 0.0
0.96 140911 100.0
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details when written in French, as many
authors from these countries publish in

the French language.

Using the “pitfall” search strategy,
citation data for most of the EMR coun-
tries came closer to the results obtained
by the application of the refined EMR
search strategy (95-105%; Table 1).
Data for Libya, Qatar, Sudan, Syrian
Arab Republic and Yemen contained
non-specific citations for the reason
that in approximately 6-7% of those
papers; authors affiliated to institutions

in these countries were not principal
investigators.

The pre-EMR search strategy was
formulated with the aim to increase the
sensitivity of the “pitfall” search strategy
mainly by the proper use of the wildcard
character "*" (e.g. Syrian Arab Repub-
lic), the use of country name abbre-
viations (e.g. United Arab Emirates) or
polymorphs (e.g. Palestine), and the use
of language-specific country name vari-
ants (e.g. Morocco, Tunisia, and Leba-
non). This model worked well for many

of the EMR countries, but returned
false-positives especially in the case of
Jordan (21%), Palestine (26%), Leba-
non (47%), and Somalia (78%). This
is mostly because those country names
intersect with various world locations
and also because many citations did not
include first authors affiliated to these
countries. This observation becomes
more obvious when EMRSS:Pre-
EMRSS ratios are computed for the
top most health research productive
countries for each year of the studied

Table 2 Annual ratios corresponding to the results of the pre-EMRSS search strategies when compared to those obtained by
the refined EMRSS for every EMR country for the period from 2004 to 2013. (Dark-coloured and light-coloured cells indicate
value levels deviating above and below the average values, respectively).

Search Strategy 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total
Islamic
Republic
of lran EMRSS 169 1643 2459 3832 4301 4930 6104 7972 10511 12401 55322
Pre-EMRSS N77 1649 2464 3844 4327 4949 6125 7999 10599 12597 55730
EMRSS:Pres-EMRSS ~ 0.99  1.00 100 100 099 100 100 100 099 098 0.99
Egypt EMRSS 871 1003 1153 1383 1597 1949 2413 2866 3085 3569 19889
Pre-EMRSS 870 1002 1152 1383 1604 1956 2429 2881 3117 3778 20172
EMRSS:Pres-EMRSS 100 100 100 100 100 100 099 099 099 [JEEE o0.99
Saudi EMRSS 893 884 887 936 1004 1227 1620 2073 2440 3038 15002
Arabia
Pre-EMRSS 904 893 909 946 1025 1243 1642 218 2509 3358 15547
EMRSS:Pres-EMRSS ~ 0.99 0.99 098 0.99 0.98 099 099 098 097 - 0.96
Tunisia  EMRSS 502 690 869 1016 1188 1334 1407 1531 1455 1403 11395
Pre-EMRSS 503 693 872 1020 193 1338 1410 1534 1465 1454 11482
EMRSS:Pres-EMRSS ~ 1.00  1.00 100 100 100 100 100 100 0.99 0.96 0.99
Pakistan  EMRSS 378 563 629 738 973 1165 1404 1556 1669 1934 11009
Pre-EMRSS 379 564 630 738 974 1167 1409 1566 1692 2043 11162
EMRSS:Pres-EMRSS 100 100 100 100 100 100 100 099 099 [HOBEN 0.99
Morocco  EMRSS 255 306 346 402 447 518 567 707 870 978 5396
Pre-EMRSS 256 308 349 402 452 520 568 714 879 1027 5475
EMRSS:Pres-EMRSS ~ 1.00  0.99 0.99 100 099 100 100 099 0.99 - 0.99
Lebanon  EMRSS 261 312 379 389 459 430 450 484 546 624 4334
Pre-EMRSS 532 606 713 720 798 833 870 894 959 1209 8134
EMRSS:Pres-EMRSS - 051 053 054 058 052 052 054 057 052 053
Jordan EMRSS 235 273 316 341 390 481 476 471 486 531 4000
Pre-EMRSS 319 367 391 445 481 562 581 572 608 719 5045
EMRSS:Pres-EMRSS _ 081 077 08 086 082 082 0.80 - 0.79
Kuwait  EMRSS 255 305 287 305 324 302 322 348 325 367 3140
Pre-EMRSS 257 305 287 306 325 303 323 348 328 395 3177
EMRSS:Pres-EMRSS ~ 0.99  1.00 100 100 100 100 100 100 0.99 - 0.99
EMR EMRSS 5414 6674 8079 10169 11684 13468 16051 19441 23051 26880 140911
Pre-EMRSS 5806 7105 8544 10650 12208 14027 16658 20103 23815 28410 147326
EMRSS:Pres-EMRSS 093 0.94 0.95 095 0.96 096 096 097 097 095 0.96
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period (Table 2). In the majority of the
cases, most of the deviation occurred
in data extracted for the year 2013. The
least affected country is the Islamic Re-
public of Iran with a ratio of 0.98 for the
year 2013 compared to a 0.99 overall
ratio. Egypt, Tunisia, Pakistan, and Mo-
rocco were moderately affected (2013
ratios: 0.94-9.96 vs. overall ratio: 0.99).
Saudi Arabia and Kuwait were signifi-
cantly affected (2013 ratios: 0.90-9.93
vs. overall ratio: 0.99). In the cases of
Lebanon and Jordan, deviating ratios
were not restricted to the year 2013 and
occurred throughout the studied period

(Table2).

Discussion

Our study provides systematic evidence

of important errors and pitfalls that may
occur if sub-optimal search strategies
are used for the identification of geo-
graphically bound publications. More
importantly, we demonstrated that such
errors are not equally distributed among
the countries, and different countries
are affected with different types of
searching errors and by varying states.
As such, our proposed refined EMR
search strategy is a useful tool for future
studies that look for EMR publications.
It also provides a platform for future
research on how to assess and test alter-
native search strategies concerned with
other bibliographic databases, different

regions or different time-frames.

Biomedical and health publication
productivity increased nearly five-fold
in the EMR region in the study period.
Five countries in the region represented
80% of biomedical and health research
publications indexed in the PubMed
(2004-2013): Islamic Republic of Iran
(39.3%), Egypt (14.1%), Saudi Arabia
(10.6%), Tunisia (8.1%), and Pakistan
(7.8%).

Assessing biomedical and health
research outputs in a speciﬁc region
is key for the evaluation and improve-
ment of its research productivity and

direction. In the study period regional
publications increased nearly five-fold.
Despite their many imperfections, in-
dicators of biomedical bibliometrics
offer a means by which countries and
regions of varying geographic sizes and
socio-economic development may be
monitored and compared (17,18).
Using inappropriate search strate-
gies on PubMed may lead to conclu-
sions that are contradictory to the
realities with regards to biomedical
research activity in the region (19). For
this reason we aimed in this study to
develop a validated EMR Search Strat-
egy that is both sensitive and specific,
while attempting to retrieve all possible
biomedical research citations produced
in EMR countries. The implementation
of the EMRSS would help in collect-
ing citations missed by non-sensitive
strategies and to automatically avoid
false-positive citations for EMR coun-
tries that have names overlapping with
several world geographical locations.

By comparing the number of ci-
tations obtained using the “classical”
search strategy, which depends on the
use of standardized MeSH terms for
EMR countries, versus our optimized
EMRSS search strategy, results dem-
onstrated that our structured approach
allowed us to enhance the sensitivity
and/or specificity of representative data
for several countries in the Region.
However, the NLM's recent policy to
include the affiliation data for all authors
citations indexed in PubMed caused se-
rious deviations in the results, especially
for data for the year 2013. If a selective
search method to assemble citations
based on the country of affiliation of
the first authors is not devised, it will be
too difhcult to conduct similar analyses

beyond the year 2014.

To overcome this obstacle, we car-
ried out manual checking procedures
to remove false-positive citations in
which EMR country names were not
associated with first/principal authors.
Interestingly, the highest volumes
of false-positive citations that were

La Revue de Santé de la Méditerranée orientale

eliminated were from Saudi Arabia
and Kuwait. This is an indication that,
in many cases, researchers in these
countries occur as secondary and not
as primary authors in most published
research. This phenomenon is less
prominent in Egypt, Tunisia, Pakistan,
and Morocco. In the Islamic Republic
of Iran, only a minute fraction of false-
positive citations were encountered,
indicating the dominant role of Iranian
researchers in biomedical research pub-
lications collected using the inclusion
criteria of our study (Table 2).

Our study also suffers from impor-
tant limitations and its findings should
be interpreted in light of these. First,
PubMed does not representall scientific
and biomedical journals published. This
database consists largely of English-
language journals, therefore possibly
contributing to selection bias due to
language barriers. With respect to the
EMR, WHO has its own Index Medi-
cus for the Eastern Mediterranean Re-
gion (IMEMR), which includes some
600 journals produced in the Region,
some of which, but not all, are included
in PubMed. Subsequent similar studies
should include such important database
(2021).

Second, we limited the present
research to reviews, original journal
articles, and case reports published by
principal investigators afhiliated to in-
stitutions located in the EMR. Papers
with main authors being from EMR
institutions reflect a prominent role in
the design or execution of the reported
health research, provides a fair represen-
tation of health research directions in
the region as reflected by research cited
in PubMed, and ascertains that each
citation is assigned to a unique country.
This latter reason would better serve bet-
ter our future analytical purposes and
help avoiding overlapping results.

Additionally, the change in the
NLM'’s policy from indexing the af-
filiation of the first author only and to
include afhliations of all authors in every
citation in the PubMed database for
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citations indexed after October 2013,
was a major reason to limit our analy-
sis to the period up to year 2013. This
change required the implementation of
manual checking procedures to remove
false-positive citations with address af-
filiations referring to countries of the
EMR, but not belonging to first-authors.
In several instances, this also revealed
the presence of false positives in cita-
tions published during the years 2012,
2011, and, to alesser extent, during year
2010.

Despite the above-mentioned
limitations, the comprehensiveness
and breadth of PubMed databases are
enough reasons for us to believe that
the results presented in this study are a
bona fide representation of the overall
biomedical and health research outputs

from the EMR. Additionally, the ap-
plication of appropriate metrics on the
extracted data would certainly help in
the formulation of invaluable indica-
tors. This could be used to assess vari-
ous aspects of research systems in the
EMR, and to assist decision-makers in
designing policies to improve research
activities and to align them with health
priorities in the region.

The refined EMR search strategy
allows the task of citation data collec-
tion to be automated and may be used
as on-the-spot monitoring systems that
are used for the forecasting of biomedi-
cal research activities in the region. With
the combination of diverse and versatile
bibliometric indicators, scholars in the
field could analyze research systems and

could advise policymakers on designing

policies to improve research productivy,
adjust research objectives according to
the time- or location-specific health pri-
ority requirements, and consequently
rationally use often scarce resources
in most EMR nations, allocated to sci-
entific research in general, health and
biomedical research in specific.
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Supplement 1. PubMed Search strategies applied in this study for the corresponding EMR countries (CSS: Classical search strategy; PSS: "Pitfall" search strategy, EMRSS: Eastern Mediterranean Region search strategy).
Country/Strategy

Bahrain
CSS Bahrain[AD]
PSS Bahrain[AD] OR Bahrein[AD]
Bahrain*[AD] NOT bahrainstephen[AD] NOT ShariffAD] NOT Nazanin[AD]

EgyptlAD]
EgyptlAD] OR Egypte[AD]
Egypt*[AD] NOT Egyptology[AD]

Iraq[AD]
Iraq[AD] OR Irak[AD]
(Iraq*[AD] OR Irak[AD]) NOT ("Rua Republica do Iraque"[AD] NOT metehan[AD] NOT meryem[AD] NOT "World Health Organization Iraq Office"[ADI)
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Kuwait
CSS
PSS
EMRSS

Lebanon
CSS
PSS

EMRSS

Libya
CSS
PSS
EMRSS

Morocco
CSS
PSS
EMRSS

Oman
CSS
PSS
EMRSS

Pakistan
CSS
PSS
EMRSS

Palestine
CSS
PSS

EMRSS

Qatar

CSS

PSS

EMRSS
Saudi Arabia

CSS

PSS

EMRSS

Somalia
CSS
PSS
EMRSS
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Kuwait[AD]
Kuwait[AD] OR Koweit[AD]
Kuwait*[AD] NOT "Kuwait University Hospital'[AD] NOT "Sharjah-Kuwait Hospital"[AD]

Lebanon[AD]
Lebanon[AD] NOT Bronx[AD] NOT USA[AD] NOT Palmyra[AD] NOT Jersey[AD] NOT Hampshire[AD] NOT Pennsylvania[AD] NOT Annville [AD] NOT Wisconsin[AD] NOT 03766[AD] NOT 17042[AD] NOT Oregon[AD] NOT NJ[AD] NOT Dartmouth[AD]
NOT Hitchcock[AD] NOT Koala[AD] NOT Codman[AD] NOT 03756[AD] NOT "Magnetic Imaging" [AD] NOT Spain[AD] OR Liban[AD]

(Lebanon[AD] OR Liban[AD]) NOT ("Bluegrass Eye Surgery"[AD] NOT "Boone County Solid Waste Management District"[AD] NOT "Bronx Lebanon"[AD] NOT "Bronx-Lebanon"[AD] NOT "C-Health"[AD] NOT "Cumberland University"[AD] NOT "Dartmouth
Hitchcock Medical Center"[AD] NOT "Dartmouth Medical School"[AD] NOT "Dartmouth-Hitchcock Medical Center"[AD] NOT "Front Lebanon"[AD] NOT "Good Samaritan Hospital"[AD] NOT "Institute for Quantitative Biomedical Sciences'[AD] NOT
"Lebanon Anesthesia Associates"[AD] NOT "Lebanon Emergency Physicians"[AD] NOT "Lebanon Magnetic Imaging'[AD] NOT "Lebanon Pike"[AD] NOT "Lebanon Square"[AD] NOT "Lebanon Street"[AD] NOT "Lebanon VA Medical Center"[AD] NOT
"Lebanon Valley College"[AD] NOT "Lebanon Veterans Affairs Medical Center'[AD] NOT "lebanon@stat.purdue.edu'[AD] NOT "New Hampshire"[AD] NOT "Northwest Oregon Health"[AD] NOT "Skin Dermatology'[AD] NOT "Tennessee Orthopedic'[AD]
NOT "VA Medical Center"[AD] NOT "Veterans Affairs Medical Center"[AD] NOT "Warren County Drug Task Force"[AD] NOT "Western University"[AD] NOT "Witham Health Services"[AD] NOT 03748[AD] NOT 03756[AD] NOT 03766[AD] NOT 08833[AD]
NOT 17042[AD] NOT 45036[AD] NOT 65336[AD] NOT 97355[AD] NOT NH[AD] NOT Permobil[AD] NOT WellPoint[AD])

Libya[AD]
Liby*[AD] NOT China[AD]
Liby*[AD] NOT China[AD] NOT Dartmouth[AD] NOT Manhattan[AD] NOT Gothenburg[AD] NOT LIByB[AD]

MoroccolAD]
MoroccolAD] OR Marocl[AD]

(Morocc*[AD] OR Maroc*[AD]) NOT ("San Marocs"[AD] NOT "Lagoas-Marocosende"[AD] NOT "marocchino@sbcglobal.net"[AD] NOT "daniele.marocco@enea.it"[AD] NOT "maroc@ipsogen.com'[AD] NOT "Spahis Marocain"[AD] NOT "salazar.
marocho@gmail.com'[AD] NOT "morocco@pobox.com"[AD] NOT "Chiara Marocco"[AD] NOT "marocen@fcien.edu.uy"[AD] NOT "maroca80@hotmail.com'[AD] NOT "angelo.marocco@upra.org'[AD])

Oman[AD]
Oman[AD] NOT USA[AD] NOT Sweden[AD] NOT Stockholm[AD]

Oman*[AD] NOT ("Oman Sea"[AD] NOT "oman@mscc.huji.ac.il'[AD] NOT omana[AD] NOT omanas[AD] NOT "Roy-Oman"[AD] NOT "kathy.oman@uch.edu"[AD] NOT Omanze[AD] NOT "kimberly.oman@jcu.edu.au"[AD] NOT "cecilia.oman@ifs.
se"[AD] NOT "mikael.oman@surgery.umu.se"[AD] NOT omanovic[AD] NOT omansoor[AD] NOT omann[AD] NOT omania[AD] NOT "oman.huber@medizin.uni-ulm.de"[AD] NOT "oman@salud.unm.edu"[AD] NOT omanhijazi[AD] NOT "nicole_e_
scangarella-oman@gsk.com'[AD] NOT omangoush[AD] NOT "kimberly.oman@jcu.edu.au'[AD] NOT "pavol.omanik@gmail.com"[AD])

Pakistan[AD]
Pakistan[AD]
Pakistan*[AD]

Palestine[AD]

(Palesti*[AD] OR Gaza[AD] OR "West Bank"[AD]) NOT Jordan[AD] NOT TX[AD] NOT Lebanon[AD] NOT Egypt[AD] NOT Italy[AD] NOT Korea[AD] NOT CattericklAD] NOT Turkey[AD] NOT KatiffAD] NOT DistricttAD] NOT Trent[AD] NOT Sheffield[AD]
NOT Minnesotal[AD] NOT Orleans|[AD] NOT Saudi[AD]

(Palesti*[AD] OR Gaza[AD] OR "West Bank"[AD]) NOT ("West Bank Dr*'[AD] NOT "Gaza-dong"[AD] NOT "West Bank Office Building"[AD] NOT ramonalAD] NOT "West Bank Hospital'[AD] NOT "South Palestine St"[AD] NOT "American Charities for
Palestine"[AD] NOT "New Palestine'[AD] NOT "Gaza Barracks'[AD] NOT armitage[AD])

Qatar[AD]
Qatar[AD]
Qatar*[AD] NOT "Qatar Carbonates"[AD] NOT rac2017[AD] NOT "Qatar Street"[AD] NOT "Sindh Government Qatar Hospital"[AD]

"Saudi Arabia"[AD]

"Saudi Arabia"[AD] OR "Arabie Saoudite"[AD] OR KSA[AD] NOT Oman[AD]

(Saudi*[AD] OR Saoudite[AD] OR KSA[AD]) NOT (Saudinger[AD] NOT "Saudi Pak Tower'[AD] NOT "Ali-Reza.Fathi@ksa.ch"[AD] NOT "andrea.kopp@ksa.ch"[AD] NOT "andreas.bock@ksa.ch"[AD] NOT "Andreas.Gutzeit@ksa.ch"[AD] NOT "andreas.
huber@ksa.ch"[AD] NOT "andreas.schweizer@ksa.ch"[AD] NOT "anna.conen@ksa.ch"[AD] NOT "antoinette.conca@ksa.ch"[AD] NOT "benno.roethlisberger@ksa.ch"[AD] NOT "bernhard.stamm@ksa.ch"[AD] NOT "Brigitte. Arndt@ksa.ch"[AD] NOT
"buettner@ksa.ch"[AD] NOT "camillo.sherif@ksa.ch"[AD] NOT "carl.muroi@ksa.ch"[AD] NOT "christian.schneider@ksa.ch"[AD] NOT "christoph.mamot@ksa.ch"[AD] NOT "clara.boudny@ksa.ch"[AD] NOT "claudine.blum@ksa.ch"[AD] NOT "corina.
fuchs@ksa.ch"[AD] NOT "cornelia.ottiger@ksa.ch"[AD] NOT "daniel.seiler@ksa.ch"[AD] NOT "diana.naehrig@ksa.ch"[AD] NOT "Dimitri.Sarlos@ksa.ch"[AD] NOT "egbert.nitzsche@ksa.ch"[AD] NOT "franz.recker@ksa.ch"[AD] NOT "gabriel.schaer@
ksa.ch"[AD] NOT "gerhard.huber@ksa.ch"[AD] NOT "guenther.gruber@ksa.ch"[AD] NOT "ingmar.heijnen@ksa.ch"[AD] NOT "jacqueline.mauch@ksa.ch"[AD] NOT "jatta.berberat@ksa.ch"[AD] NOT "javier.fandino@ksa.ch"[AD] NOT "jody.staehelin@
ksa.ch"[AD] NOT "joerg.huber@ksa.ch"[AD] NOT "julia.reinert@ksa.ch"[AD] NOT "kaspar.truninger@ksa.ch"[AD] NOT "Katja.Woitzek@ksa.ch"[AD] NOT "killer@ksa.ch"[AD] NOT "ksa@elektro.dtu.dk"[AD] NOT "ksa@yahoo.com"[AD] NOT "laeng@
ksa.ch"[AD] NOT "maciej.kwiatkowski@ksa.ch"[AD] NOT "manuela.buehlmann@ksa.ch"[AD] NOT "marc.heizmann@ksa.ch"[AD] NOT "marc.maurer@ksa.ch"[AD] NOT "mario.bargetzi@ksa.ch"[AD] NOT "markus.streit@ksa.ch"[AD] NOT "martha.
kaeslinmeyer@ksa.ch"[AD] NOT "martin.hefti@ksa.ch"[AD] NOT "martin.kaipel@ksa.ch"[AD] NOT "matthias.bruehlmeier@ksa.ch"[AD] NOT "michael.moschopulos@ksa.ch"[AD] NOT "mihael.podvinec@ksa.ch"[AD] NOT "nicolas.guertler@ksa.ch"[AD]
NOT "nicolas.schmuziger@ksa.ch"[AD] NOT "norman.bandelow@ksa.ch"[AD] NOT "olivier.giovanoli@ksa.ch"[AD] NOT "pablo.anabitarte @ksa.ch"[AD] NOT "patrizia.quadranti@ksa.ch"[AD] NOT "paul.hasler@ksa.ch"[AD] NOT "paul.scheidegger@
ksa.ch"[AD] NOT "peter.klimek@ksa.ch"[AD] NOT "peter.stierli@ksa.ch"[AD] NOT "reto.savoca@ksa.ch"[AD] NOT "retosavoca@ksa.ch"[AD] NOT "roelcke @ksa.ch"[AD] NOT "roland.buechel@ksa.ch"[AD] NOT "rolf.schlumpf@ksa.ch"[AD] NOT "sarosh.
irani@ksa.ch"[AD] NOT "saudigbal200 @yahoo.com"[AD] NOT "serge.marbacher@ksa.ch"[AD] NOT "stamm@ksa.ch"[AD] NOT "stefan.schneider@ksa.ch"[AD] NOT "stephan.schneiter@ksa.ch"[AD] NOT "susanna.fistarol@ksa.ch"[AD] NOT "sven.
berkmann@ksa.ch"[AD] NOT "thomas.gross@ksa.ch"[AD]I NOT "thomas.vonkaenel@ksa.ch"[AD] NOT "werner.albrich@ksa.ch"[AD])

Somalia[AD]
Somali*[AD] NOT Djibouti[AD]
Somali*[AD] NOT (Djibouti[AD] NOT JijigalAD] NOT JijgalAD] NOT Somalingalauthor] NOT Nairobi[AD] NOT SapienzalAD] NOT Tucker[AD] NOT ThessalonikilAD] NOT MinneapolislAD] NOT Darmstadt{/AD] NOT Tehran[AD] NOT Stockholm[AD])
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