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Abstract

Systematic searches are integral to identifying the evidence that is used in

National Institute for Health and Care Excellence (NICE) public health guidelines

(PHGs). This study analyses the sources, including bibliographic databases and

other techniques, required for PHGs. The aims were to analyse the sources used

to identify the publications included in NICE PHGs; and to assess whether fewer

sources could have been searched to retrieve these publications. Data showing

how the included publications had been identified was collated using search sum-

mary tables. Three scenarios were created to test various combinations of sources

to determine whether fewer sources could have been used. The sample included

29 evidence reviews, compiled using 13 searches, to support 10 PHG topics. Across

the PHGs, 23 databases and six other techniques retrieved included publications.

A mean reduction in total results of 6.5% could have been made if the minimum

set of sources plus Cochrane Library, Embase, and MEDLINE were searched. On

average, Cochrane Library, Embase, and MEDLINE contributed 76.8% of the

included publications, with other databases adding 11% and other techniques

12.2%. None of the searches had a minimum set that was comprised entirely of

databases. There was not a core set of sources for PHGs. A range of databases and

techniques, covering a multi-disciplinary evidence base, was required to identify

all included publications. It would be possible to reduce the number of sources

searched and make some gains in productivity. It is important to create a tailored

set of sources to do an efficient search.
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Highlights

What is already known
• NICE public health guidelines (PHGs) are supported by systematic searches

of the evidence but there are no instructions on which sources to use.
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What is new
• Sources had, on the whole, been well chosen by NICE information special-

ists to make the searches efficient.
• NICE could have reduced the number of sources searched and made gains

in productivity equivalent to about a day per PHG.
• The Cochrane Library, Embase, and MEDLINE are important but not suffi-

cient sources to support PHGs.
• Tailored lists of additional databases and other techniques were required to

find all the included publications for the PHGs.

Potential impact
• It is not possible to define a core list of sources and searches have to be

planned carefully to cover a multi-disciplinary evidence base without
retrieving an unmanageable volume of results.

• It is important to include topic-specific databases and other search tech-
niques (such as reference checking, citation searching and website
searching) to support PHGs efficiently.

1 | BACKGROUND

1.1 | NICE public health guidelines

Systematic searches for published studies and unpublished
data are an integral part of the process for developing rec-
ommendations in evidence-based guidelines. The National
Institute for Health and Care Excellence (NICE) produces
guidelines in England on promoting healthy living and
preventing ill health. NICE public health guidelines
(PHGs) cover a wide range of topics on health improve-
ment, health protection, and improving services. These
public health recommendations are based on the best
available evidence identified and analysed through the rig-
orous and transparent methods set out in the NICE
methods manual.1 The manual states that searches should
include a range of bibliographic databases, websites and
other sources depending on the subject of the review ques-
tion and the type of evidence sought.1(sec5.3) This study
examines the mix of sources required to identify the evi-
dence for PHGs.

The NICE manual lists potentially useful sources but it
does not provide instructions on when to use them. The
manual allows information specialists, in consultation
with review teams, to tailor the sources when writing the
search protocol. The manual observes that, although there
has to be ‘adequate coverage of the relevant literature’,
sources should only be searched if they are ‘likely to yield
relevant results’.1(sec5.3) There are significant costs to NICE
of searching a wide range of sources, including the costs of
database access and administration. The more sources
searched, the more staff time required to plan and run
searches, download the results and remove the duplicates.

There would also be an increase in the resources required
to screen the results, such as the time spent resolving dis-
agreements and the cost of ordering more full-text papers.2

It is important to select the most efficient set of sources
possible.

NICE has previously analysed the sources required to
find the evidence for PHGs on obesity, spatial planning,
and tuberculosis.3 This pilot study suggested that it was
important to search a range of sources tailored to the
review question, in order to cover a multi-disciplinary
evidence base.3 The pilot was unable to progress to a full
study, as the data required had not been collected at the
time and it could not be generated retrospectively. NICE
started to retain search data from that point and the cur-
rent paper analyses these records.

1.2 | Searching for public health
evidence

Public health is defined by the Faculty of Public Health
(FPH) in the UK as ‘promoting and protecting health
and well-being, preventing ill health and prolonging life
through the organised efforts of society’.4 Reviews of pub-
lic health interventions, in comparison to clinical ques-
tions, can require a ‘broader more epistemologically and
methodologically diverse evidence base’, as they are con-
cerned with populations or communities, rather than
individuals.5(p1059) This means that the search must con-
tend with ‘multiple levels of analysis and operation’ to
understand complex relationships between interventions
and outcomes.5(p1059) A systematic review on a public
health topic may need to configure the evidence into new
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concepts, models or theories, rather than just aggregate
the data from clinical trials.6 This, in turn, may entail an
iterative search that is developed through an ongoing
process, instead of being planned at the beginning. This
approach requires the searcher to pick ‘pieces of informa-
tion a bit at a time’ through a series of actions.7(p583)

The search results are retrieved and processed, the
remaining gaps in the evidence are identified, and then
the next steps are planned.

The NICE manual warns against retrieving an
unmanageable volume of results, even though it requires
adequate coverage of the best available evidence.1(sec5.1) This
can be particularly challenging in public health topics that
are difficult to define at the outset, require a range of termi-
nology and must draw on multi-disciplinary sources.8 Simi-
larly, authors of social, behavioural, and educational
science reviews for the Campbell Collaboration are advised
that searches must be ‘thorough’ and ‘identify as many rel-
evant studies as possible’ while being done ‘within resource
limits’.9(sec2.1.1) The potential demand for resources is clear
from the standards for conducting Cochrane reviews of
health interventions, where it is mandatory to search the
Central Register of Controlled Trials (CENTRAL), Embase,
and MEDLINE, as well as trials registers and the reference
lists of relevant studies and reviews. It is also highly desir-
able for Cochrane authors to search national, regional or
subject-specific databases, contact relevant individuals or
organisations, and undertake additional work to identify
reports, dissertations and other grey literature.10(secs24–31)

The number of databases searched in systematic
reviews increased between 1994 and 2014,11 which might
be related to the need to search a range of sources. It has
been estimated that PubMed, one of the largest biomedi-
cal databases, may only index about three quarters of the
primary studies included in systematic reviews on
preventing obesity.12 Limiting the number of sources has
been found to affect the conclusions and certainty of the
evidence in reviews,13,14 particularly in public health.15–17

It is difficult to create a definitive list of sources, as the
topic of the review and type of evidence required will
inform decisions on where to search.18–20

It is important to search beyond databases, as other sea-
rch techniques have been shown to increase the likelihood
of finding more relevant studies.21–23 The NICE pilot study
found that non-database techniques contributed between
5% and 42% of the included publications in the three
reviews analysed.3 Citation searching was found to be an
efficient method in a different NICE PHG that used mini-
mal database searching.24 One study of a public health
review found that the key search techniques included cita-
tion searching, website searching and contacting experts,
as well as focused database strategies.25 Cochrane reviews
have also successfully used website searching to find

additional relevant studies.26 Other search techniques that
might be useful include contacting study authors,
handsearching and searching trial registers.27 The impor-
tance of these techniques suggests that they might be more
helpful in public health or other configurative reviews,
where the key concepts are uncertain and cannot be
expressed in well-defined subject headings.28

1.3 | Modelling efficient searches

Booth recommended in 2010 that searchers should collect
data on how often sources contribute to reviews.29(p433) The
NICE pilot study was an attempt to apply this to public
health.3 More recently, a template has been developed to
facilitate data collection through search summary tables.30

There has been some work to understand whether
searches could be made more efficient. A study of optimal sets
in musculoskeletal diseases recommends combining three
databases with two other techniques.31 An investigation into
a range of health domains found that Embase, MEDLINE,
Web of Science Core Collection and Google Scholar perform
well, with specialised databases also required in some topics.32

Further work has been done to establish which database
combinations have the highest likelihood of contributing to
reviews on diabetes,33 while a core set of databases and refer-
ence checking has been recommended for reviews on demen-
tia care.34 There has also been an attempt to define an
optimal set for overviews of reviews.35

A literature review by the authors of the current
paper identified a lack of research into approaches to
public health searching, suggesting that further work
modelling different scenarios was needed.8 This study
takes up the challenge and shows the contribution of the
sources that were used and then provides scenarios
modelling whether a more efficient selection could have
been used in a sample of NICE PHGs.

2 | AIMS AND OBJECTIVES

The aims were to:

• analyse the sources used to identify the publications
included in NICE PHG Evidence Statements; and

• assess whether fewer sources could have been searched
to retrieve these publications.

The objectives were to:

• identify the sources for each publication included
in the Evidence Statements from a sample of PHG
evidence reviews;
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• assess a range of scenarios modelling the effects of
searching fewer sources;

• establish whether any sources could have been
removed from the searches without missing any publi-
cations included in the PHGs; and

• consider the implications for source selection in
future PHGs.

3 | METHODS

3.1 | Collecting data from the sample

The NICE methods manual, introduced in 2014 and
updated several times since, covers NICE guidelines on
clinical, public health and social care topics.1 This study
uses the FPH definition of public health4 to be consistent
with the NICE pilot study.3

PHG recommendations are based on an evidence review
that identifies, critically appraises and summarises the evi-
dence answering the review question. The evidence reviews
contain Evidence Statements, which tabulate the results of
studies to show the strength and applicability of the aggre-
gated evidence. An included publication is one cited in
an Evidence Statement. Background, epidemiological or

methodological references in an evidence review are not
considered included publications. A study, such as a clin-
ical trial, could be reported in several places but the unit
of analysis in this study is the included publication, as no
attempt was made to establish whether there were multi-
ple reports of the same study in the Evidence Statements.
Figure 1 sets out the definitions of NICE terminology
used in this study.
The criteria for selecting the study sample were:

• NICE Guidelines meeting the FPH definition of public
health; and

• Evidence reviews conducted by NICE information spe-
cialists since the methods manual1 was introduced in
2014; and

• Evidence reviews that had been completed and had a
finalised list of included publications from the Evi-
dence Statements.

The data on the sources used to identify each included
publication in the sample was extracted using a search sum-
mary table,30 as previously described in a conference
report.36 A source is any database or other resource (includ-
ing websites, emails, directories, registries or pre-print
servers) ‘searched or browsed as part of the search’.37(Glossary)

FIGURE 1 Definitions of NICE terminology

used in the study
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‘Search’ is the ‘overall term for the entire information
retrieval process’ in an evidence review.37(Glossary)

To complete the search summary table, the list of
included publications, the sources used for the search and
the full search results (including duplicates) were required.
Once completed, the table was used to cross check each
included publication against the sources searched. A
unique included publication is one retrieved by a single
source and no other sources used in that search.

A search summary table was completed for each evi-
dence review in the sample. The included publications
were listed in the final versions of the evidence reviews.
The lists of sources were obtained from the review proto-
cols and related search history documents. Any discrep-
ancies between the review protocol and the methods
reported in the evidence review were discussed with the
information specialist who conducted the search. Files
containing the full results from each source, including
the duplicates, were saved in EndNote (v7.3). Each record
had been tagged in EndNote at the time of the search
with the name of its source. Additional information was
collected from the contemporary search records, such as
the results of website searches.

3.2 | Modelling the scenarios

Three scenarios were created to test the most efficient
sets of sources that could have been used retrieve the
included publications. Duplicates were removed from the
included publications, where they had been cited in more
than one evidence review for the same PHG, before creat-
ing the scenarios. ‘Efficient’ meant the fewest sources
that could be combined to find the largest number of
included publications.38(p3)

The three scenarios present different ways in which
some of the sources that were searched could be removed
without any of the included publications being missed.
The scenarios were based on the number of searches
done for the PHGs in the sample, rather than the number
of evidence reviews. The figures in Appendix A were used
to calculate each scenario. All three scenarios were calcu-
lated using the total number of results from each source.
Duplicates were not removed from the number of results
used in these scenarios as the time and resources were
not available. The scenarios are therefore estimates of the
impact, as the number of results to be screened has not
been calculated. The baseline comparison for the scenar-
ios is the search that was originally completed for the
PHG. Figure 2 illustrates how the scenarios were
constructed.

Scenario 1 analyses the effect of excluding sources that
did not retrieve any included publications. This is the

simplest method of showing the effect of searching fewer
sources without missing any of the included publications.
The total number of results from each source that did not
contribute any included publications was subtracted from
the total number of results for that search.

Scenario 2 examines the effect of excluding all
sources beyond the minimum set required to retrieve
all the included publications. This shows the most effi-
cient combination of sources that would not miss any
included publications. The sources contributing unique
included publications always form part of the mini-
mum set. Each included publication only needs to be
found once. Therefore, some sources could be removed
if they only found included publications that had
already been retrieved from another source. In order to
identify which other sources to include in the mini-
mum set, those retrieving the same included publica-
tion were reviewed and the one with the lowest
number of results was chosen. Note that MEDLINE
and MEDLINE-in-Process (MIP) were never separated
in the scenarios as it was unlikely that one would be
searched without the other in practice. The number of
results in the minimum set in Scenario 2 was calcu-
lated by adding the number of results from:

• the sources contributing unique included publications.
• the source with the lowest volume, where an included

publication had been retrieved by more than one
source.

Scenario 3 tests the effect of always searching
Cochrane Library, Embase and MEDLINE (CLEM) in
PHGs to reflect current searching practice.1,10 This
builds on a study assessing the cumulative contribution
of CENTRAL, Embase, and MEDLINE,31 as these are
the core databases specified for Cochrane reviews of
interventions.10(secC24) It was more appropriate to use
the whole Cochrane Library, rather than CENTRAL, in
this scenario, as PHGs are not just concerned with evi-
dence from randomised controlled trials.1(sec4.4) In addi-
tion, MIP was included in this analysis. Therefore, in
Scenario 3, CLEM refers to searching:

• Cochrane Database of Systematic Reviews (CDSR).
• Cochrane CENTRAL.
• Cochrane Database of Abstracts of Reviews of Effec-

tiveness (DARE).
• Cochrane Health Technology Assessment (HTA).
• Cochrane NHS Economic Evaluation Database

(NHS EED).
• Embase.
• MEDLINE.
• MIP.
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Scenario 3 assesses the effect of searching the mini-
mum set required plus CLEM before excluding the other
sources that were searched. In Scenario 3, the number of
results in CLEM plus the minimum set required to find
all included publications was calculated by adding the
number of results from:

• The components of CLEM used in that search.
• All other sources that contributed unique included

publications.
• The source with the lowest volume, where an included

publication had been retrieved by more than one
source, but not by one of the previous steps in this
scenario.

4 | RESULTS

At the time of data collection in June 2018, there were
10 PHG topics meeting the criteria for the sample. There
were 29 evidence reviews, compiled using 13 searches,
associated with these 10 PHG topics (see Table 1). The
four evidence reviews on Flu Vaccination (FLV) each
had a separate search, whereas the other nine PHGs
used a single search to cover all reviews. Data was

collated for Workplace Health Long Term Conditions
(WLTC) as it met the criteria of having a finalised list
of included publications, although the PHG was subse-
quently discontinued.

4.1 | Results from the evidence reviews

Table 1 shows that the number of databases used ranged
from 11 in Stop Smoking Interventions and Services
(SSIS) to 16 in the Physical Activity and the Environment
Update (PAEU). All searches incorporated at least two
other search techniques. The number of results after
removing duplicates ranged from 695 for FLV1 to 20,258
for Suicide Prevention (SUP).

Across the evidence reviews, 28 different databases were
used (see Table 2). The databases covered multiple disci-
plines, such as general medical sources (e.g., MEDLINE
and Embase), nursing (e.g., CINAHL), health management
(e.g., HMIC), psychology (PsycINFO), general social science
(e.g., ASSIA), economics (e.g., EconLit) and a range of
topic-specialised sources, including education (ERIC) and
environment (Greenfile). Table 2 shows that seven of the
databases were used in all 13 searches. Full details are pro-
vided in the appendices: Appendix A shows the number of

The shading indicates that the total number of results from each source in this 

category was used to calculate the volume of results that would have been 

downloaded in this scenario. 

Baseline: sources searched for the NICE PHGs

CLEM Other databases Other techniques

Source contributing a unique 
included publication

Source with the lowest volume 
when an included publication 
was retrieved by more than 
one source

Other source retrieving an 
included publication that did 
not have the lowest volume

Source only retrieving 
excluded publications

Scenario 1: excluding sources that did not retrieve any included 
publications

CLEM Other databases Other techniques

Source contributing a unique 
included publication

Source with the lowest volume 
when an included publication 
was retrieved by more than 
one source

Other source retrieving an 
included publication that did 
not have the lowest volume

Source only retrieving 
excluded publications

Scenario 2: the minimum set of sources required

CLEM Other databases Other techniques

Source contributing a unique 
included publication

Source with the lowest volume 
when an included publication 
was retrieved by more than 
one source

Other source retrieving an 
included publication that did 
not have the lowest volume

Source only retrieving 
excluded publications

Scenario 3: the minimum set of sources required plus CLEM

CLEM Other databases Other techniques

Source contributing a unique 
included publication

Source with the lowest volume 
when an included publication 
was retrieved by more than 
one source

Other source retrieving an 
included publication that did 
not have the lowest volume

Source only retrieving 
excluded publications

FIGURE 2 Visualisation showing how the scenarios were calculated
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results from each source; Appendix B the included publica-
tions; Appendix C the unique included publications; and
Appendix D lists the abbreviations used for the PHGs and
sources.

There were 23 databases that retrieved an included
publication in at least one search and 16 of these
retrieved unique included publications (Table 2).
MEDLINE contributed included publications to all

TABLE 2 Number of searches in which the sources retrieved included publications and unique included publications

No. of searches in
which the source
retrieved an
included publication

No. of searches in
which the source
retrieved a unique
included publication

No. of searches in
which the source
was used

Sources
Number (percentage
of searches used)

Number (percentage
of searches used)

Databases Cochrane CDSR 1 (8%) 1 (8%) 13

Cochrane CENTRAL 8 (62%) 2 (15%) 13

Cochrane DARE 2 (15%) 0 13

Embase 13 (100%) 11 (85%) 13

MEDLINE 13 (100%) 7 (54%) 13

MIP 7 (54%) 5 (38%) 13

SPP 3 (23%) 1 (8%) 13

Cochrane NHS EED 4 (40%) 0 10

EconLit 2 (20%) 1 (10%) 10

HMIC 7 (70%) 2 (20%) 10

PsycINFO 9 (100%) 7 (78%) 9

Cochrane HTA 0 0 7

ASSIA 3 (60%) 0 5

BNI 2 (40%) 2 (40%) 5

ERIC 2 (40%) 1 (20%) 5

EPPI Trophi 2 (40%) 0 5

EconPapers 1 (33%) 0 3

EPPI Dopher 1 (33%) 0 3

Sociological Abstracts 0 0 3

EPPI Bibliomap 1 (50%) 1 (50%) 2

Greenfile 2 (100%) 2 (100%) 2

Transport 2 (100%) 2 (100%) 2

Social Care Online 1 (50%) 0 2

AMED 1 (100%) 1 (100%) 1

CINAHL 1 (100%) 1 (100%) 1

Community Pharmacy Future 0 0 1

HealthEvidence 0 0 1

Social Welfare 0 0 1

Techniques Website searching 8 (67%) 7 (58%) 12

Contact experts 3 (50%) 3 (50%) 6

Reference checking 5 (83%) 4 (67%) 6

Analyst actions 5 (100%) 5 (100%) 5

Call for Evidence 2 (50%) 1 (25%) 4

Citation searching 4 (100%) 4 (100%) 4
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13 searches, with seven of these having unique included
publications. Embase also contributed to all 13 searches
and provided unique included publications in 11 of these.
Greenfile, Transport, AMED, and CINAHL contributed
unique publications each time they were used (Table 2).
Five databases did not retrieve any included publications.

Six other search techniques were used, in addition to
databases, and they all contributed unique included pub-
lications (Table 2). Website searching was used in
12 searches and it contributed unique included publica-
tions in seven of them. Citation searching retrieved
unique included publications all four times it was used.
Reference checking contributed unique items in four of
the six searches in which it was used. Analyst actions
(steps taken by the review team after the main searches
had been completed to ensure no relevant evidence was
missed1(sec6.1)) were required in five of the 13 searches.

4.2 | Results from the scenarios

The scenarios were based on the 13 searches that were
done for the 10 PHG topics. Scenario 1 shows the effect
of excluding sources that did not retrieve any included
publications (Table 3). For example, in FLV1 1668 results
were downloaded and 1436 (86%) of these came from
Embase, MEDLINE, MIP and contact with experts,
which all provided included publications. On the other
hand, 232 results (14%) came from BNI, CDSR, CENTRAL,
DARE, HTA, NHS EED, EconLit, HMIC, SPP and website
searching, which could all be removed without any
included publications being missed.

In Scenario 1, a mean reduction of 3% in the total
number of results downloaded could have been achieved
(Table 3). The highest reduction, in absolute numbers,
was in PAEU, with a cut of 1652 from 20,711 to 19,059
results (8%). The highest percentage decrease was 14% in
FLV1 (from 1668 to 1436 results). The lowest reduction
(in both absolute and percentage terms) was in Commu-
nity Pharmacies (CP), which could have cut 116 of 18,282
results (0.6%).

Scenario 2 establishes the minimum set of sources
required for each search (Table 4). Across the 13 searches,
the volume, including duplicates, could have been
reduced by a mean of 15.5%, from 16,933 to 14,307 (see
Table 4). This indicates that 84.5% of the results were
required to avoid missing any of the included publica-
tions. The potential reductions ranged from 1.7% in the
HIV Testing search (HIV) to 61.8% in Sexual Health Con-
dom Distribution (SHC).

FLV1, with three, had the lowest number of sources
in the minimum set (Table 4). SUP and Transport
Related Air Pollution (TRAP) required the largestT
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number of sources, each having nine in the minimum
set. Nine searches required both MEDLINE and Embase.
There were three searches where either MEDLINE or
Embase were required but not both. For the SSIS search,
neither MEDLINE nor Embase were required. All 13 min-
imum sets contained other techniques and none com-
prised only databases. From the other techniques,
website searching was in the minimum set the most
times, finding included publications in eight searches.

In Scenario 3, the CLEM databases were always included
to show the cuts that could be made with usual searching
practice.1,10 For example, in Scenario 2 it would be possible
to reduce the number of results in Drugs Misuse Prevention
(DMP) by 40% from 25,998 to 15,695, as Embase, PsycINFO,
Social Care Online, citation searching and reference check-
ing retrieved the included publications. In Scenario 3, all
CLEM components are required and so CDSR, CENTRAL,
DARE, HTA MEDLINE, and MIP are restored to DMP. This
results in a potential reduction of 4% from 25,998 to 25,044
results, as only Dopher, Trophi, Health Evidence, SPP and
website searching can now be removed. This difference
between Scenario 2 and Scenario 3 in DMP is largely
explained by the fact that the 8390 MEDLINE and MIP
results (Appendix A) contributed no unique included
publications.

In Scenario 3, the total number of results could
have been reduced by a mean of 6.5%, ranging from
1.4% in HIV Testing to 22.5% in SHC (Table 5). None
of the 13 searches had a minimum set comprised of

CLEM alone. FLV1, which also needed contact with
experts, was the only search that did not require any
other databases beyond CLEM. In contrast, the other
three FLV searches required various combinations of
CLEM, BNI, ERIC, and PsycINFO, as well as other
techniques.

Table 6 expands on Scenario 3 and shows the incre-
mental value of adding more databases and techniques
once CLEM has been searched. These figures show the
value of adding other databases to CLEM and then using
other techniques after the databases, they do not show
the absolute contribution of the other databases and tech-
niques. Searching CLEM first would find, on average,
76.8% of the included publications (Table 6). Searching
other databases second in the sequence would add a fur-
ther 11%. Taken together, 87.8% of included publications
would be retrieved from database searching. Other search
techniques would be required to identify the remaining
12.2% (Table 6).

5 | DISCUSSION

5.1 | Multi-disciplinary evidence base

The NICE methods manual states that sources should only
be included if they are ‘likely to yield relevant results’ and
the scenarios show that, on the whole, the sources were
well chosen.1(sec5.3) The searches were planned, conducted

TABLE 6 The incremental value of searching other databases and other techniques in Scenario 3

Search

Total no. of de-
duplicated included
publications

Phase 1: Included
publications
retrieved
from CLEM

Phase 2: Included
publications
retrieved from other
databases

Phase 3: Included
publications
retrieved from
other techniques

CP 50 40 (80%) 1 (2%) 9 (18%)

DMP 47 17 (36.17%) 9 (19.15%) 21 (44.68%)

FLV1 3 2 (66.67%) 0 1 (33.33%)

FLV2 21 16 (76.19%) 2 (9.52%) 3 (14.29%)

FLV3 33 26 (78.79%) 4 (12.12%) 3 (9.09%)

FLV4 39 35 (89.74%) 3 (7.69%) 1 (2.56%)

HIV 65 63 (96.92%) 1 (1.54%) 1 (1.54%)

PAEU 71 48 (67.61%) 13 (18.31%) 10 (14.08%)

SHC 22 19 (86.36%) 1 (4.55%) 2 (9.09%)

SSIS 17 14 (82.35%) 0 3 (17.65%)

SUP 110 88 (79.28%) 12 (10.81%) 11 (9.91%)

TRAP 61 41 (67.21%) 16 (26.23%) 4 (6.56%)

WLTC 42 38 (90.48%) 2 (4.76%) 2 (4.76%)

Mean 44.69 34.38 (76.80%) 4.92 (11.0%) 5.46 (12.2%)

774 LEVAY ET AL.



and peer reviewed by NICE information specialists,
suggesting that these processes had been worthwhile.

Restricting the searches to the minimum set in Scenario
2 would have saved about 16% of the volume downloaded,
on average (see Table 4). This represents the maximum
reduction that could have been made to still retrieve the
included publications. There is no way of knowing in
advance whether a source will retrieve included publica-
tions. Some potential savings are to be expected when per-
forming this kind of retrospective analysis. Overall, there is
no indication of long lists of sources being searched without
them retrieving anything relevant.

The searches in this analysis were conducted prior to
changes to the Cochrane Library, which will need to be
reflected in future reviews. DARE, NHS EED and the
HTA database were removed from the Cochrane Library
platform in August 2018.77 Cochrane CDSR contributed
unique included publications to one and CENTRAL to
two searches (Table 2) so these are likely to remain core
sources, in line with current recommendations.1,10

There is not a clear pattern to the minimum sets
established in Scenario 2 (Table 4). For example,
MEDLINE was an essential source in 10 searches but not
in DMP, SHC or SSIS. Embase was needed in three FLV
reviews but not in the fourth (FLV1). It is unlikely that
the combination required in DMP (Embase, PsycINFO,
Social Care Online, citation searching, and reference
checking) would have been chosen at the outset. Scenario
2 could only be created retrospectively, once the included
publications had been identified from the search results.
Scenario 3, which includes CLEM to reflect current
practice,1,10 shows more realistically the improvements in
efficiency that might be achievable.

None of the searches in Scenario 2 had a minimum
set that was comprised entirely of CLEM (Table 4). A
PHG search that used just CLEM would, on average, miss
about a quarter of the included publications (Table 6).
The other databases in the minimum sets included CIN-
AHL, Social Care Online, BNI, Greenfile, Transport,
ASSIA and SPP, illustrating the value of the multi-
disciplinary approach. A core list could not be created, as
there were no databases beyond CLEM contributing to
each search. Identifying specialised or new sources
appropriate to the topic should be an important part of
writing a search protocol.

Other search techniques in addition to databases were
needed in all 13 searches in Scenario 2. Six other tech-
niques contributed to the minimum sets (Table 4). The
other techniques could not entirely replace database
searching in these scenarios. The scenarios suggest that
sufficient time and resources should be allowed to use
other techniques effectively when planning a search.
Other techniques need to be tested to ensure they are

used efficiently alongside databases.78 This would involve
ensuring they target evidence from other disciplines or in
different formats (such as grey literature) to avoid retriev-
ing duplicate content from databases.24

5.2 | Efficiency savings

It would be possible to reduce the number of sources
used and so cut the amount of time spent searching and
screening the results. In Scenario 3 (Table 5), reflecting
current search practice, an average of 1097 results,
including duplicates, could have been saved. There would
be time savings from having fewer files to manage, reduc-
ing the number of duplicates to remove and needing to
report fewer search strategies.37 There would be related
savings in the number of full-text articles to order, dis-
crepancies to resolve and other screening decisions to
make.2 The maximum saving of 1097 results is in line
with the estimate that 500–1000 titles and abstracts can
be screened in 8 h.79(sec4.4.3)

There was potential for each PHG to have saved up to
a day's time from screening and the related search,
administration and reporting activities. A day is a rela-
tively small amount of time, when NICE PHGs can take
up to 2 years to produce. Multiplied over the number of
guidelines developed each year, this would represent
some gain in productivity.

Removing a database from a search does not neces-
sarily lead to time savings when other sources on the
same platform are still required. For example, the same
strategy is used for all sources on the Cochrane Library
platform and so removing CDSR and DARE from SHC
(see Table 3) would not have saved time, as a strategy for
CENTRAL still had to be developed.

The results suggest that, although small databases
are worth retaining, they should be used as efficiently
as possible. SPP was used in all 13 searches (Table 2)
and only featured in the minimum set for SUP, while
HMIC was searched 10 times and was only in the mini-
mum set for SHC (Table 4). The size of these databases
means a simpler method of translating strategies can
be used, which retains the databases and widens the
evidence base, without retrieving a high number of
results.80

5.3 | Planning future searches

The data presented in this study demonstrates the value
of analysing the sources29 and of using search summary
tables.30 The findings could be used to prioritise the
sources required if NICE were to update these reviews or
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produce new reviews on similar topics. For example, BNI
did not retrieve any included publications for FLV1 or
FLV2 but it did in FLV3 and FLV4 (Table 3). It would be
worth testing BNI when scoping, say, reviews on uptake
of other vaccinations or other flu prevention measures.
Greenfile and Transport contributed unique included
publications in both TRAP and PAEU and would proba-
bly be valuable in other environmental health topics.

Sources should be tested at the beginning of a review
to indicate whether the extra time and resources required
to search them is likely to be rewarded with unique con-
tent that would otherwise be missed. Five databases,
including Sociological Abstracts, did not contribute any
included publications and their value might be questioned
(see Table 2). On the other hand, ASSIA, Social Care
Online and Trophi found some included publications but
contributed no unique included publications (Table 2).
The key is to test and plan a tailored list of sources, even if
it is not possible to know in advance exactly where the evi-
dence might be identified.

6 | LIMITATIONS AND FURTHER
RESEARCH

It would be valuable to undertake a full cost effectiveness
analysis, showing how the decisions affect the time and
resources required to complete a PHG search. It would be
necessary to remove the duplicates and recalculate Sce-
nario 3 to obtain a more precise estimate of the number
of results that could have been saved. This would need to
establish standard timings of search processes, such as
strategy translations, de-duplication, and reporting.

It was not possible to establish how the papers used
in citation searching and reference checking had been
identified in the DMP search, which was developed itera-
tively. A paper might be used for citation searching and
reference checking, even if it does not become an
included publication in its own right. It was not possible
to establish how these base papers had been identified in
the first place. The results presented in this study show
how each source contributed to the final list of included
publications and not how useful they had been in the ear-
lier steps. It is helpful to record the papers that are used
for reference checking and citation searching81 and this
finding suggests it is particularly important in iterative
searches.

The review teams were sometimes including addi-
tional publications after the searches had been com-
pleted to ensure no relevant evidence was missed.1(sec6.1)

The technique used by the review team was recorded
where it could be established, for example reference
checking if they had included a paper from the bibliog-
raphy of another search result (which would be in line

with the steps in the protocol). The category ‘analyst
actions’ had to be used where a more specific method
had not been recorded in EndNote. This accounts for
13 included publications across five searches (Appendix B).
NICE has subsequently amended its processes to record
these actions more accurately.

The 10 PHG topics assessed here are not fully repre-
sentative of the entire NICE portfolio, as around
70 PHGs have been published and eight were ongoing
in May 2022.82 It was not possible to examine the
impact of the type of review on the sources required.
Table 1 shows that there were 19 combined reviews of
effectiveness and cost effectiveness evidence, seven
reviews of effectiveness, one review of cost effective-
ness and two reviews of barriers and facilitators. There
were insufficient numbers of each type to make mean-
ingful comparisons.

The scenarios were calculated using the number of
included publications. The value of each included pub-
lication has not been measured. Further research
would be required to examine the relative impact of
each included publication on the Evidence Statement
and whether failing to find it would have affected the
recommendations. It would also be possible to investi-
gate whether there were multiple publications
reporting the same study in any of the Evidence State-
ments, which might mean the minimum set required
could be reduced.

The analysis was based on where the included pub-
lications had been retrieved and it could be helpful to
investigate alternative approaches to what was done. It
was beyond the scope of this study to check the effec-
tiveness of search strategies and whether this could
have affected the minimum sets required. Search sum-
mary tables could be used to record whether included
publications were present in a source but missed by the
strategy.30

There was no attempt to measure overlap between
databases. The benefits of a multi-disciplinary evidence
base have been stressed and further research into
the role of multi-disciplinary sources, such as Web of
Science or Scopus, would be welcome. Prospective
research would be required to show the most effective
way of using these sources and whether they would
replace or supplement topic-specific sources.

The data was not analysed according to which pro-
vider platforms were used, as NICE searched the same
one each time a database was accessed. The search sum-
mary table could be used to collect the data required to
compare different versions of a database.

The results confirm that website searching is impor-
tant.26 The number of websites used in each search was
not assessed and it would require further research to
understand how to create an efficient list of sources.
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NICE has adopted EPPI-Reviewer version 5 for
evidence management since completion of the
searches in this study. EPPI-Reviewer 5 incorporates
some features of the search summary table30 in a
report.36 The data is automatically retained and the
reports can be generated quickly, making the process
quicker than the manual methods described above.
Ongoing analysis of these reports would facilitate
more comparisons between different types of review
and provide a representative sample of the PHG pro-
gramme. There is potential for organisations to share
this data to create a much richer data set to inform
practice, using the established format of the search
summary table.

7 | CONCLUSIONS

The sources for these PHGs had been chosen because
they were ‘likely to yield relevant results’1 and this led to
efficient searches. It would have been possible to search
fewer sources without missing any publications included
in these PHGs. On average, the volume in the minimum
set required to retrieve all the included publications was
15.5% lower than the search results downloaded for the
PHG (Scenario 2, Table 4). The potential reduction was
6.5% in the scenario reflecting current searching practice
that combines the minimum set with CLEM (Scenario
3, Table 5). The choice of sources had an average impact
of around a day on each NICE PHG.

There was no consistent pattern to which sources
could be removed from the PHGs. Equally, a core set of
databases could not be established, as topic-specific
and multi-disciplinary sources were required in addi-
tion to the relevant components of the Cochrane
Library, Embase, and MEDLINE. The PHGs were also
likely to draw on evidence obtained from using other
search techniques, such as citation searching and
website searching. Sufficient time and resources should
be planned to use these techniques effectively at the
optimal point in the search process. The key is to test a
range of databases and search techniques to create a
tailored set of sources that ensures coverage of a multi-
disciplinary evidence base.
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APPENDIX A

A.1 | TOTAL NUMBER OF RESULTS FROM
EACH SOURCE (BEFORE DUPLICATES
REMOVED)

Source CP DMP FLV1 FLV2 FLV3 FLV4 HIV PAEU SHC SSIS SUP TRAP WLTC

Databases AMED (Ovid) 1133

ASSIA (ProQuest) 644 1428 21 1964 36

BNI (ProQuest) 46 82 589 294 136

CINAHL
(EBSCOhost)

540

Cochrane CDSR
(Wiley)

2 13 2 29 31 7 35 70 17 276 73 9 23

Cochrane
CENTRAL
(Wiley)

805 703 38 978 643 187 971 785 201 21 597 55 14

Cochrane DARE
(Wiley)

6 238 0 6 3 3 11 11 5 196 34 0 16

Cochrane HTA
(Wiley)

5 1 2 1 0 4 7

Cochrane NHS
EED (Wiley)

1 37 5 1 28 9 5 0 6 0

Community
Pharmacy Future.
org.uk

1

EconLit (Ovid) 14 0 17 10 8 37 565 42 85 2397

EconPapers (repec.
org)

9 95 194

Embase (Ovid) 7761 4941 764 6384 6863 5007 11,066 5117 2587 2182 7958 5488 4018

EPPI Bibliomap
(EPPI)

10 23

EPPI Dopher
(EPPI)

262 108 36

EPPI Trophi (EPPI) 2 149 16 102 51

ERIC (ProQuest) 69 69 69 306 1632

Greenfile
(EBSCOhost)

1394 1681

HealthEvidence.org 104

HMIC (Ovid) 66 243 279 424 202 175 78 46 65 655

MEDLINE (Ovid) 5377 8390 629 5960 4082 3487 9840 6687 2422 1420 9640 3215 5598

MIP (Ovid) 586 28 261 226 164 811 1029 182 270 3201 1818 214

PsycINFO (Ovid) 870 6426 575 575 575 4851 1055 8573 2843

Social Care Online
(SCIE)

274 316

Social Welfare
(British Library)

164

(Continues)
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Source CP DMP FLV1 FLV2 FLV3 FLV4 HIV PAEU SHC SSIS SUP TRAP WLTC

Sociological
Abstracts
(ProQuest)

66 66 66

SPP (Ovid) 36 558 65 65 65 65 130 217 63 7 912 541 57

Transport (Ovid) 2598 1626

Techniques Analyst actions 63 1 24 24 2

Call for Evidence 48 26 38 2

Citation searching 1459 1003 2959 3537

Contact experts 15 15 15 15 2 2

Reference checking 3051 93 1 7 2 1

Website searching 61 28 13 85 0 21 213 259 90 697 176 176

Total no. of results before duplicates
removed

18,282 25,998 1668 14,874 13,523 10,393 28,231 20,711 7208 8234 38,693 17,134 15,177

Note: Shading indicates that the source was used in that search.
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APPENDIX D

D.1 | ABBREVIATIONS USED IN THE TEXT
NICE Public Health Guidelines (PHGs)

Abbreviation Topic NICE PHG

CP Community Pharmacies Community pharmacies: promoting health and wellbeing.
NICE guideline 10239

DMP Drugs Misuse Prevention Drugs misuse: targeted interventions. NICE guideline 6444

FLV Flu Vaccination Flu vaccination: increasing uptake. NICE guideline 10347

HIV HIV Testing HIV testing: increasing uptake among people who may have
undiagnosed HIV. NICE guideline 6052

PAEU Physical Activity and the Environment
Update

Physical activity and the environment. NICE guideline 9056

SHC Sexual Health Condom Distribution Sexually transmitted infections: condom distribution
schemes. NICE guideline 6858

SSIS Stop Smoking Interventions and
Services

Stop smoking interventions and services. NICE guideline 9260

SUP Suicide Prevention Preventing suicide in community and custodial settings.
NICE guideline 10562

TRAP Transport Related Air Pollution Air pollution: outdoor air quality and health. NICE guideline
7072

WLTC Workplace Health Long Term
Conditions

Workplace health support for employees with disabilities and
long-term conditions (PHG discontinued)

Sources: databases

Abbreviation Database

AMED Allied and Complementary Medicine

ASSIA Applied and Social Sciences Index and Abstracts

BNI British Nursing Index

CLEM Cochrane Library, Embase, MEDLINE
Cochrane Library (Cochrane CDSR, Cochrane CENTRAL, Cochrane DARE, Cochrane HTA, Cochrane
NHS EED), Embase, MEDLINE, MEDLINE-in-Process

CDSR Cochrane Database of Systematic Reviews

CENTRAL Cochrane Central Register of Controlled Trials

DARE Cochrane Database of Abstracts of Reviews of Effectiveness

HTA Cochrane Health Technology Assessment

NHS EED Cochrane NHS Economic Evaluation Database

Comm Pharm Community Pharmacy Future

Bibliomap EPPI Centre Bibliomap

Dopher EPPI Centre Database of Promoting Health Effectiveness Reviews

Trophi EPPI Centre Trials Register of Promoting Health Interventions

ERIC Educational Resources Information Centre

Greenfile Greenfile

HealthEv Heath Evidence http://healthevidence.org/

HMIC Health Management Information Consortium

MIP MEDLINE-in-Process

788 LEVAY ET AL.
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Abbreviation Database

SCO Social Care Online

Soc Abs Sociological Abstracts

Soc Welfare Social Welfare at the British Library

SPP Social Policy and Practice

Transport TRANSPORT database

Sources: other techniques

Abbreviation Other technique

Analyst Analyst actions taken after the main searches had been completed to ensure no relevant evidence was missed1(sec6.1)

Call Call for evidence

Citation Citation searching

Contact Contact with experts

Ref Check Reference checking

Web Website searching
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