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Background and Objectives: Horizon scanning systems need to handle a wide range of sources to identify new or emerging health technologies. The objective of this study is to develop a validated
Medline bibliographic search strategy (PubMed search engine) to systematically identify new or emerging health technologies.
Methods: The proposed Medline search strategy combines free text terms commonly used in article titles to denote innovation within index terms that make reference to the specific fields of interest.
Efficacy was assessed by running the search over a period of 1 year (2009) and analyzing its retrieval performance (number and characteristics). For comparison purposes, all article abstracts
published during 2009 in six preselected key research journals and eight high impact surgery journals were scanned. Sensitivity was defined as the proportion of relevant new or emerging
technologies published in key journals that would be identified in the search strategy within the first 2 years of publication.
Results: The search yielded 6,228 abstracts of potentially new or emerging technologies. Of these, 459 were classified as new or emerging (383 truly new or emerging and 76 new indications). The
scanning of 12,061 journal abstracts identified 35 relevant new or emerging technologies. Of these, twenty-nine were located within the Medline search strategy during the first 2 years of publication
(sensitivity= 83 percent).
Conclusions: The current search strategy, validated against key journals, has demonstrated to be effective for horizon scanning. Even though it can require adaptations depending on the scope of the
horizon scanning system, it could serve to simplify and standardize scanning processes.
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It is widely acknowledged that early identification and assess-
ment of significant healthcare technologies is crucial for guid-
ing decision-making and research prioritization (6). To this end,
many countries worldwide have established structured horizon
scanning systems (HSSs) to identify new or emerging technolo-
gies that might have an important impact on their healthcare or-
ganizations (9;12). Even though the scope (type of technology
covered, customers) and timeliness of the different HSSs vary
slightly depending on the policy context, the majority follow
similar identification processes and share the same concerns
regarding the missing of relevant technologies (2).

Within Spain, health technology assessment (HTA) is envi-
sioned by law to have a direct role in supporting decision making
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regarding the incorporation of new medical devices and proce-
dures into the National Health System´s Health Care basket
(ROYAL ORDER 1030/2006) (14). The Network for New and
Emerging Technologies “GenTecs” was created to provide the
Spanish national health system with relevant information on
new or emerging technologies that might be subject to cover-
age application by National or Regional Authorities within the
time frame of 1–3 years (1). The network integrates five re-
gional HTA agencies, among them the Galician HTA Agency
(avalia-t), that are coordinated to cover a wide range of in-
formation resources previously recognized to be of value for
horizon scanning (3;5;18): manufactures, developers, licensing
applications, company Web sites, major specialist medical and
scientific journals, news Web sites, health organizations, hori-
zon scanning organizations, conference papers and key expert
groups.

The collaboration of five regional HSSs allows for a very
resourceful intensive scanning process but as yet, it remains
unclear if these traditional sources are adequate to identify rel-
evant technologies in the early stages of implementation. Like

452

https://doi.org/10.1017/S0266462312000578 Published online by Cambridge University Press

https://doi.org/10.1017/S0266462312000578


Search strategy for early warning systems

in the case of Australia, it has been observed that coverage
applications made at Regional level are frequently previous to
the assessment of these technologies by the horizon scanning
network (11). The evaluation study carried out in Australia
showed that some relevant technologies, like “double balloon
enteroscopy,” which resulted in 176 publications from 2003 to
2008, were not subject to horizon scanning by any EuroScan
member, suggesting that there are important gaps to be covered
in the identification process.

In 2003, Dow et al described the importance of Internet as
a source of information for identifying new or emerging tech-
nologies (3). The authors found that agencies spent up to 2 hours
a week and at most 8 hours per week scanning Internet sites but
established that there were great variations regarding the sites
that were considered important to scan routinely. The authors
concluded that horizon scanning agencies might benefit from
further investigation into which sites could deliver most output
and stated that future activity could include a coordinated effort
to develop Internet scanning strategies for different categories
of health technologies or different specialties.

Some working groups have addressed this issue in recent
years, but investigations have been mainly focused on selecting
databases or developing and ranking prioritization criteria for
assessing the value of the identification sources (5;16). Follow-
ing a recent review of this literature and discussion with English
Horizon Scanning Centre analysts, eight prioritization criteria
were identified as being the most relevant for assessing the value
of scanning sources (18): (i) coverage (approximate percentage
of relevant information), (ii) quality (reliable, accurate, and ob-
jective), (iii) efficiency (estimated time to identify one poten-
tially significant health technology or relevant information), (iv)
accessibility of information, (v) frequency of scanning (how of-
ten the source is updated), (vi) cost (subscription or registration
cost), (vii) memory (news archive), and (viii) contact details for
further information.

To our knowledge, there are no previous studies that have
approached the design of general bibliographic scanning strate-
gies for horizon scanning. However, some authors did succeed
in developing search strategies for specific pathologies. For ex-
ample, Thygesen et al (19) developed an effective Internet strat-
egy to identify new medical technologies in prostate cancer. The
strategy consists of ten sites including Medscape, Medline Plus,
and the National Electronic Library for Medicine. Although the
use is limited for horizon scanning systems that have a wide
focus, it does provide methods that can be useful to develop
similar strategies.

Within this framework, the current work aims to present a
Medline search strategy (PubMed search engine) that can be
used by HSSs to systematically identify new or emerging non-
pharmaceutical healthcare technologies. The study describes
the development of the search strategy and provides an analysis
of the retrieval efficiency in comparison to the perusal of prese-
lected key research medical journals, estimating the sensitivity

for early identification of relevant new or emerging technolo-
gies.

METHODS

Search Strategy Design
A preliminary Medline search strategy was built up by an expe-
rienced information specialist, aided by all authors, combining
free-text terms and synonyms that are commonly used in article
titles to denote innovation with index terms that make reference
to the specific fields of interest. The free text words for inno-
vation were identified by scanning the references of 162 early
warning system reports published in the EUROSCAN database
(4). The references of the first clinical articles published for new
or emerging technologies were reviewed and the text words re-
flecting the novelty of the technology compiled and combined.
The reports reviewed corresponded to reports published dur-
ing the period 2008–10 that were classified under the heading
“procedure,” “device,” and “diagnostic.”

The search strategy was designed to recover only health
technologies that are relevant to our HSS, excluding among
others, pharmaceutical technologies, vaccines and technologies
that are still in the experimental phase (animal studies). Follow-
ing other examples, the construction of the final search strategy
was iterative (7). The preliminary search strategy, developed
using multiple combinations of potentially relevant terms, com-
bined using Boolean operators, was run in multiple simulation
trials and tested against the clinical articles referenced in the 162
early warning system reports. In each trial, single terms were
removed or filters added to assess their influence on sensitivity
and potency. After analyzing and discussing the results, publi-
cation type restrictions were applied and several terms (such as
first study, first report, first case or preliminary report) removed
because they produced a great number of irrelevant hits and
made the review inefficiently labor intensive. In addition, it was
deemed relevant to restrict the search for terms in the title field,
instead of title and/or abstract because this approach very much
minimized stray hits without significantly affecting sensitivity.

Efficacy and Precision in Comparison to Handsearching Key Research
Scientific Journals
The efficacy of the Medline search strategy was assessed by
running the search over a period of one year (2009) and ana-
lyzing its retrieval performance (number and characteristics of
the new or emerging technologies identified). The search was
run from 1 January 2009 to 31 December 2009 and technolo-
gies were classified based on the abstracts and additional full
text information recovered online. Technologies were classified
as new or emerging when the first clinical studies referencing
the technologies in Medline dated back 4–5 years (≥ 2005). In
addition, technologies were considered new or emerging only
when they were truly innovative, that is, the design, material
or functioning was totally new or very different to those of
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Table 1. Search strategy proposal for identification of new or emerging non pharmaceutical health technologies in Medline.

#1. new[TI] OR newly[TI] OR initial[TI] OR early[TI] OR first[TI] OR prototype[TI] OR preliminary[TI] OR pilot[TI] OR validation[TI] OR experimental[TI] OR feasibility[TI] OR
recent[TI] OR recent’[TI] OR recently[TI] OR innovate[TI] OR innovated[TI] OR “single-centre”[TI] OR innovates[TI] OR innovating[TI] OR innovation[TI] OR innovation’[TI]
OR innovation’s[TI] OR innovations[TI] OR innovative[TI] OR innovative’[TI] OR innovatory[TI] OR emergent[TI] OR emergent’[TI] OR emergente∗[TI] OR emergents[TI]
OR novel[TI] OR novel’[TI] OR novels[TI] OR novelties[TI] OR novelty[TI] OR advance[TI]

#2. technology[TI] OR technologic[TI] OR technological[TI] OR technologically[TI] OR technologies[TI] OR technologies’[TI] OR technologist[TI] OR technologists[TI] OR
technologists’[TI] OR technologists’s[TI] OR technology’[TI] OR technology’s[TI] OR technique[TI] OR technique’s[TI] OR techniques[TI] OR techniques’[TI] OR device[TI]
OR device’[TI] OR device’s[TI] OR devices[TI] OR devices’[TI] OR system[TI] OR system’[TI] OR system’s[TI] OR systems[TI] OR systems’[TI] OR systems’s[TI] OR
procedure[TI] OR procedure’[TI] OR procedure’s[TI] OR procedures[TI] OR procedures’[TI] OR diagnostic[TI] OR diagnostic’[TI] OR diagnostic’s[TI] OR diagnostical[TI] OR
diagnostically[TI] OR diagnostics[TI] OR diagnostics’[TI] OR surger∗[TI] OR intervent∗[TI] OR transplant∗[TI] OR method[TI] OR test[TI] OR material[TI] OR procedure[TI]
OR application[TI] OR experience[TI] OR experiences[TI] OR image[TI] OR imaging[TI] OR approach[TI] OR tool∗[TI] OR application[TI]

#3. #1 AND #2 Limits: English, Publication Date from 2009/01/01 to 2009/12/31
#4. #1 AND #2 Limits: Limits: Meta-Analysis, Practice Guideline, Review, Addresses, Autobiography, Bibliography, Biography, Clinical Conference, Consensus Development
Conference, Consensus Development Conference, NIH, Dictionary, Directory, Guideline, Historical Article, Interactive Tutorial, Legal Cases, Legislation, Patient Education
Handout, Portraits, Video-Audio Media

#5. #3 NOT #4
#6. drug[TI] OR drugs[TI] OR Pharmacolog∗[TI] OR Pharmacotherap∗[TI] OR Chemotherap∗[TI] OR Pharmaceutic∗[TI] OR VACCIN∗[TI] OR Veterinar∗ OR “Psychology”[Mesh]
OR “psychology “[Subheading] OR “Environment”[Mesh] OR “Plants”[Mesh] OR “Physics”[Mesh] OR “Environmental Pollution”[Mesh] OR “Food Industry”[Mesh]

#7. #5 NOT #6

proceeding technologies or the indication was totally new. For
each of the technologies classified as new or emerging, relevant
information was recorded in a database regarding the type of
technology, patient indication, medical specialty that is respon-
sible for applying the technology (Spanish classification), type
of technology and journal of publication.

For comparison purposes, the abstracts of key research sci-
entific journals recognized by authors to be highly relevant
for identification of new or emerging technologies were also
scanned. Six prominent research journals and eight high im-
pact surgery journals (impact factor ≥ 4) were selected for
assessment: Science, Journal of the American Medical Associ-
ation, Lancet, Annals of Internal Medicine, Archives of Internal
Medicine, British Medical Journal, Annals of Surgery, Ameri-
can Journal of Transplantation, Endoscopy, Journal of Neurol-
ogy Neurosurgery & Psychology, Archives of Surgery, Annals
of Surgical Oncology, British Journal of Surgery, and American
Journal of Surgical Pathology. All article abstracts published
in these journals during 2009 were reviewed for identification
of new or emerging technologies and additional information
retrieved to classify technologies.

The precision of each identification process was calculated
by the proportion of new or emerging technologies identified
among the total number retrieved. The number of retrievals
needed to read (NNR) was defined as the number of retrievals
that had to be screened to find one new or emerging technology.

Sensitivity of the Medline Search
The sensitivity of the Medline search strategy for early scanning
of new and emerging technologies was estimated following the
methodology proposed by Haynes et al (8). Sensitivity was de-

fined as the proportion of relevant new or emerging technologies
identified by key medical journals that are retrieved with the de-
signed search strategy within the first 2 years of publication in
Medline. To establish sensitivity, all the technologies identified
through the preselected medical journals were backtracked in
Medline to find articles indexed in the first 2 years since first
publication and citations cross-checked against the retrievals
of the search strategy across that period. When technologies
were missed by the Medline search (false negatives) a thor-
ough analysis was made of the key terms of first clinical studies
published to establish possible reasons for these losses. The
analysis of results was carried out using the statistical software
SPSS v.12.

RESULTS
The final Medline search strategy is outlined in Table 1. The
application of the search strategy yielded 6,228 abstracts of
potentially new or emerging technologies. After a first perusal
of the search titles, 5,260 technologies were discarded, either
because they were not new or because they were not health tech-
nologies covered by our horizon scanning system. The review
of the abstracts led to the exclusion of another 269 technologies,
leaving a total of 699 potentially new or emerging technologies.

Through the retrieval of additional information in Med-
line or Google, 383 of the 699 technologies were classified
as truly new or emerging (55 percent), 76 as new indications
(11 percent) and the remaining 240 were considered slight
modifications or incremental developments of existing tech-
nologies (35 percent). Dismissing these last technologies, 459
technologies were considered relevant, which means that the
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Table 2. Some of the New or Emerging Technologies Identified by the Medline Search

Indication TradeMark

Urinary incontinence MiniArc Single-Incision Sling, FemSoft R© Insert, Transobturator male sling TOMSTM,
Benign prostate hyperplasia (BPH) Holmium Laser (Ho:YAG), GreenLight, TURis, Two-micron (thulium) laser, Limmer Laser, 150-W 980-nm diode laser selective light

vaporization (SLVTM)
Atrial septal defect Premere, Figulla ASD Occluder, BioSTAR
Patent duct arteriosus Amplatzer Duct Occluder II,
Mitral regurgitation Sorin Memo 3D, Viacor PTMA, MitroFast R©, Mitraclip
Obstructive sleep apnea (OSA) ProventTM Sleep Apnea Therapy

Diagnostic devices: SD-101, Sleep MRI, APV2 (Remote Analysis Oy), SleepMinderTM

Latent infection and tuberculosis QuantiFERON-TB, QuantiFERON-TB Gold In-Tube
Detection of human papillomavirus PapilloCheck test, quantitative real time-PCR (QRT-PCR), HPV 4 ACE (Auto-capillary Electrophoresis) Test
Detection of novel influenza A(H1N1)
Virus

BinaxNOW A&B test, DirectigenTM EZ Flu A+B, Quidel R© QuickVue Influenza A/B

Detection of HIV and/or hepatitis B and C OraQuick ADVANCE R© Rapid HIV-1/2, OraQuick HCV R© rapid antibody test, Taqscreen MPX Test, Dual-PCR Target HIV-1
Bifurcation coronary lesions Carina modification T stenting (CMT), SPRINT, Stentys
Coronary artery lesions Paclitaxel-eluting Coroflex PleaseTM Stent, CATANIATM Coronary Stent, PRO-Kinetic Stent, ResoluteTM (Zotarolimus-eluting

coronary stent),
Congenital heart disease SelectSecure R© Lead System
Aortic stenosis Edward SAPIEN valve
Pharyngolaryngeal reflux Restech Dx-pH Measurement System
Early gastric cancer treatment, thyroid
gland resection, cholelithiasis, morbid
obesity, etc

NOTES (Natural Orifice Transluminal Endoscopic Surgery)

precision, calculated as the number of technologies identified
among the number retrieved was 7 percent (459/6,228). Overall,
thirteen articles had to be screened to find one relevant article.
By way of example, Table 2 lists some of the new or emerging
technologies identified by the search.

Of the new or emerging health technologies detected, ap-
proximately 63 percent were devices, 24 percent procedures,
13 percent diagnostic tests, and 3 percent corresponded to other
technology types (rehabilitation processes and contrast materi-
als). The majority of these technologies were used for treatment
(n = 263) or disease diagnosis (n = 176). Only 4 percent of the
identified technologies corresponded to technologies used for
palliative or preventive care. The technologies derived mainly
from the medical specialties of Radiology, Cardiology, Cardiac
surgery, Oncology, Traumatology and Orthopedic, Angiology
and Cardiovascular Surgery, and Urology. These healthcare ar-
eas were responsible for applying more than 70 percent of the
identified technologies (n = 334).

The new or emerging technologies identified in the Med-
line search were published in 314 different journals, the vast
majority medical specialized journals (96.3 percent). The two
journals that provided the greatest hits were Endoscopy and
Catheter Cardiovascular Surgery. Table 3 provides the tech-
nologies detected broken down by type of intervention, type of

technology, medical specialty, publication journal, and type of
journal.

The scanning of 12,061 journal abstracts derived from
the fourteen medical journals selected for assessment led to
the identification of fifty potentially new or emerging tech-
nologies. Of these, eight were disregarded because the first
clinical studies were published before 2005, two were ex-
cluded because they were still in the animal investigation
phase, and five were considered modifications of already ex-
isting technologies. Overall, thirty-five technologies were clas-
sified as relevant: thirty-one truly new or emerging, and four
new indications of existing technologies. The great major-
ity of new or emerging technologies identified were pub-
lished in specialized medical journals (Endoscopy = 15; An-
nals of Surgery = 10; others = 4) and only 6 were pub-
lished in general medical journals (Lancet = 4; JAMA =
2). The calculated precision was 0.29 percent (35/12,061) and
the NNR 326. Table 4 provides a description of the technologies
identified by the search in key medical journals.

When technologies identified in the key scientific journals
were backtracked, it was found that thirteen corresponded to
technologies that were first referenced in Medline in 2009 and
twenty-two were technologies indexed throughout the previous
four years of study (2005–08). The designed Medline search
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Table 3. Descriptive Analysis of Medline Search Results

Recorded variables Category groups
No. of

technologies Percentage (%)

Type of intervention Therapeutic/curative 263 57.3%
Diagnostic 176 38.3%
Palliative 13 2.8%
Preventive 7 1.5%

Type of technology Devices 288 62.7%
Procedures 110 23.9%
Diagnostic tests 58 12.6%
Other technologies 3 0.6%

Medical specialty Radiologya 72 15.7%
Cardiology and Cardiac Surgery 64 13.9%
General and Digestive Surgery 58 12.6%
Angiology and Cardiovascular
Surgery

15 3.3%

Traumatology and Orthopedic
Surgery

25 5.4%

Oncologyb 27 5.9%
Urology 24 5.2%
Neurosurgery 16 3.5%
Neurology 11 2.4%
Ophthalmology 10 2.2%
Gynecology and Obstetrics 10 2.2%
Others (< 10 technologies) 125 27.6%

Publication journal Catheter Cardiovasc Interv
Surg Endosc 12 2.6%
Conf Proc IEEE Eng Med Biol
Soc

12 2.6%

Neurosurgery 6 1.3%
Surg Neurol 5 1.1%
Urology 4 0.9%
Colorectal Dis 4 0.9%
Int J Artif Organs 4 0.9%
Laryngoscope 4 0.9%
Others (< 4 technologies) 4404 0.9%88%

Type of journal Specialized 442 96.3%
General 17 3.7%

aIncludes nuclear medicine, radiodiagnostics and interventional radiology
bIncludes medical and radiotherapeutic oncology

strategy could locate twenty-nine of the thirty-five publications.
Of the six technologies not identified, three had keyword com-
binations that were eliminated from the initial search strategy
to increase specificity: “first study,” “preliminary report,” “or
“first report.” Three did not make reference to the novelty of
the technology in the title, being two new indications of already
established technologies. The estimated sensitivity of the search
strategy, considering all relevant misses was 83 percent (29/35).

DISCUSSION
The present study provides an effective Medline search strat-
egy for the early identification of relevant new or emerging
technologies. The search strategy has been validated against
key scientific journals and has demonstrated to be valuable
for horizon scanning. Even though it can require adaptations
depending on the scope of the Horizon Scanning System, we
believe that this strategy could clearly serve to simplify the
scanning process and standardize existing methodologies in this
field.

The development of systematic Internet scanning strategies
for different categories of health technologies or different health
specialties has been recognized for many years to have a great
potential for improving the efficiency and quality of horizon
scanning, but few advances have been made in this field (3).
To our knowledge, the present study is the first to succeed in
designing an effective Medline strategy for automatic search
scanning. The reason for choosing Medline, the United States
National Library of Medicine’s search service, was based on
the fact that it is a free search engine that allows for compre-
hensive searching of more than 25,000 journals (10). It covers
all the key peer review biomedical literature, providing access
to summaries and some free full text online. It is updated and
provides basic and advanced options for searching and tags that
can allow for filtering the search.

The value of the Medline search strategy for horizon scan-
ning is demonstrated by the great number of hits that it can
provide, but also by the ability to identify relevant technolo-
gies in the first 2 years of appearance in Medline, which is
frequently 4–5 years ahead of their publication in high impact
scientific journals. For the medical specialties assessed, we have
found that more than 90 percent of the technologies identified
were first published in field specific medical journals different
to those high impact journals selected for study purposes. Even
though this finding is not completely new, because it has been
previously acknowledged that early case series, case reports or
uncontrolled trials that influence early adopters are frequently
published in many different specialized medical journals (15),
this is the first time that the search yield of key research medical
journals for identification of new or emerging technologies is
quantitatively assessed. The findings show that these sources are
relatively inefficient for early identification of new or emerging
technologies.

Nonetheless, the handsearch of all relevant specialized med-
ical journals requires intensive time resources and is practically
impossible for horizon scanning systems that, like ours, intend
to cover all nonpharmaceutical healthcare technologies that are
likely to be requested for public funding. Furthermore, in many
times, search results have to be completed through using Google
engine or other quasi-scientific information sources to assess
the novelty of the technology or classify it. The Medline search
strategy is presumed to be able to partly cover this information
gap and facilitates the identification of technologies in the early
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Table 4. Descriptive Analysis of High Impact General and Surgery Specialized Journals Search Results

Journal
No. of
abstracts

No. of
Technol Intervention Technology type Specialty

Science 2 309 0 – – –
JAMA 1286 2 Therapeutic (2) Procedures (2) Endocrinology (1)

Oral & Maxillofacial Surgery (1)
Lancet 1 588 4 Therapeutic (3)

Diagnostic (1)
Procedures (3)
Diagnostic test (1)

Nephrology (1)
Cardiology (1)
Thoracic surgery (1)
Angiology & Cardiovascular
surgery (1)

Annals Internal
Medicine

648 0 – – –

Archives of
Internal
Medicine

344 0 – – –

Annals of
Surgery

381 10 Therapeutic (6)
Diagnostic (4)

Procedures (7)
Diagnostic test (1)
Device (1)
Material (1)

General & Digestive Surgery (7)
Radiology (1)

Am J Transplant 359 1 Therapeutic (1) Procedures (1) General & Digestive Surgery (1)
Endoscopy 314 15 Therapeutic (6)

Diagnostic (8)
Diag/Therap (1)

Devices (10)
Procedures (4)
Material (1)

General & Digestive Surgery (8)
Gastroenterology (8)

J Neurol
Neurosurg
Psychol

620 1 Therapeutic (1) Device (1) Neurology (1)

Arch Surg 260 1 Diagnostic (1) Device (1) General & Digestive Surgery (8)
Ann Surg Oncol 470 1 Diagnostic (1) Diagnostic test (1) Gastroenterology (1)
Br J Surg 267 0 – – –
Am J Surg
Pathol

207 0 – – –

diffusion period. To partly test this assumption, search findings
were correlated with the new coverage applications made to the
Galician Health Care System and our own early warning sys-
tem (detecta-t) notifications received after 2009. It was found
that many of the submissions made after 2009 corresponded to
technologies that had been identified in the search. For example,
technologies like the Restech Dx-pH Measurement System Dx,
MitraClip, Amplatzer, Holmium Laser (Ho:YAG) were notified
during 2010. When technologies were cross-checked with hori-
zon scanning reports published in EuroScan between 2007 and
2010 (4), it was also found that horizon scanning reports were
always subsequent to the first publications in Medline. For ex-
ample, relevant technologies like the Cervista HPV HR test,
Penumbra System; transoral gastroplasty, MERCI Retriever,
and autologous Stem Cell transplantation for type 1 diabetics
were published in EuroScan during 2010–11.

Limitations of the Study
The main limitation to the validation of results is that efficacy
was only assessed against key medical journals and high impact
surgery journals (gold standard). To determine the true accu-
racy, it would have been necessary to run the search against a
bigger gold standard and determine if the Medline search strat-
egy could locate all nonpharmaceutical technologies assessed
by EuroScan horizon scanning agencies. Ideally a fully effec-
tive scanning source would be one that identifies all potentially
relevant new or emerging technologies even if many are false-
positive (2). Because this has not been ascertained, it cannot
be dismissed that some clinical areas or types of technologies
might be undercovered. For this reason, the current search strat-
egy must be considered a preliminary proposal that should be
further explored and tested in different contexts to check if it
covers efficiently all relevant fields.
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It must be acknowledged that the current proposal was
specifically designed for systems that are not so interested in
long-term planning, but on ascertaining effectiveness, safety
and cost-effectiveness of nonpharmaceutical technologies be-
fore they are demanded for coverage. The value of horizon
scanning within Spain is to inform coverage decision makers
and petitioners on the relevancy of coverage applications. For
this purpose, it is recognized as sufficient to identify technolo-
gies within the first 1–3 years of publication. For other horizon
scanning applications or types of technologies, this timeframe
might be considered insufficient (17).

To cover these longer time spans it might be necessary
to broaden the search strategy to other medical bibliographic
databases (EMBASE or ISI Web of Knowledge) (20) that in-
clude more non-English publications and gray literature (case
reports, congress abstracts) or modify the strategy to include
animal studies and additional terms that were omitted from
the current proposal because they added great noise. However,
adding these changes or broadening the search to terms in the
title and/or abstract might not be efficient because it can provide
a great volume of literature to be reviewed.

The absence of specific medical subject headings (MeSH) to
index studies on innovative technologies is an important draw-
back in refining the search strategy. At present, the sensitivity
of the Medline search can only be increased at the expense of
decreasing specificity, which is estimated to be low. For systems
that use the early warning system for broader health problems,
long-term planning or anticipate future needs, it might be neces-
sary to complement the automatized Medline search with other
sources of primary information. Nonetheless, this does not re-
duce the value of the search, which could in many cases avoid
reviewing the great majority of key medical journals, which are
inefficiently labor-intensive to search.

A possible limitation of using automatized scanning for
identification of potentially relevant technologies is that the
information provided in abstracts is not always sufficient to
classify the technologies. Accessing the full article is not al-
ways possible due to financial restrictions and in such cases
the technology must be classified based on additional informa-
tion retrieved online. The current experience shows us that in
these cases; technology selection can require not only certain
experience from the analyst but also explicit criteria for clas-
sifying technologies. In the current study, technologies were
classified as new or emerging when the first clinical studies ref-
erencing the technologies in Medline dated back to 4–5 years.
It is recognized that this classification might not be suitable
for all contexts and thus might require adaptations to cover
the needs of the individual different horizon scanning systems.
The great number of relevant technologies that arise from the
search demonstrates its efficiency but raises great uncertainties
regarding how these technologies are going to be prioritized.
The identification of technologies for formal assessment can
require an in-depth assessment of each technology (2;13), sug-

gesting that a preliminary filtering process might be required
to roughly identify the most significant technologies. The next
phase of this project will be to run the search at regular intervals
(2–3 months) and explore how it can be used in a real-setting
of an HTA agency.

CONCLUSIONS AND POLICY IMPLICATIONS
The current study serves to prove that a specifically designed
Medline search strategy can be highly efficient for the identifi-
cation of new or emerging technologies and thus serve to fill an
important gap in the horizon scanning process.

The present work is relevant because it clearly identifies
opportunities for improvements in horizon scanning activities.
Even though the applicability of the proposed search strategy
might be limited to countries, such as Spain, that only cover
nonpharmaceuticals and are not so interested in very long-term
planning it can serve as a starting point for developing and val-
idating context-adapted search strategies. It is acknowledged
that search terms used to denote innovation are totally transfer-
able and thus the search strategy can be easily adapted for use
in other contexts by incorporating additional terms to retrieve
other types of technologies or limiting filters to cover more
records. Adapting the proposed strategy to other databases is
also possible but in this case, matching thesaurus terms must be
identified.

The lack of Medical Subject Headings (MeSH) to define
new or emerging technologies is an important limitation for the
elaboration of automatized search strategy proposals. However,
adding medical Subject headings to define new or emerging
technologies would only be possible if these headings were re-
moved from the references when technologies were considered
more established and this is very challenging. The definition of
a common terminology and the universal acknowledgement of
these terms are essential to progress in the refinement of scan-
ning strategies. We recommend that further work must be done
in this area to overcome current limitations and make the search
much more specific, avoiding unnecessary filtering processes.
In the meantime we encourage authors to use more consis-
tent vocabulary in the reference titles. In its current form the
search strategy must be considered a preliminary proposal that
should be explored within different horizon scanning systems
because it seems to have a great potential to avoid reviewing
the great majority of medical journals, which are inefficiently
labor-intensive to search.
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