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Abstract

Background
Systematic reviews (SRs) are considered one of the most reliable types of studies in evidence-based
medicine. This relies on a comprehensive and systematic search by choosing ideal data gathering
methods including selection of databases. The aim of this study was to investigate which combination
of databases results in the highest recall of references when conducting SRs on qualitative research
regarding diabetes mellitus. Furthermore, we aimed to investigate the current use of databases and the
importance of other sources for data collection.

Methods
23 SRs (published between the year 2010 and 2019) on qualitative research regarding diabetes mellitus
were located through searching PubMed and met the inclusion criteria. Data, including number of
databases searched, names of databases, use of additional data sources and use of information
specialists were collected for each SR. The SRs concluded a total of 459 unique, qualitative references on
diabetes mellitus. These references were systematically hand searched in the �ve most searched
databases: Cumulative Index to Nursing and Allied Health Literature (CINAHL), MEDLINE, PsycINFO,
Embase and PubMed.

Results
The SRs searched four databases on average (range two to eight). CINAHL was the most searched
database, (19 of the 23 SRs). Two SRs mentioned the involvement of an information specialist and 16 of
23 (70%) SRs searched reference lists of included references, which on average resulted in 16% more
references being included. A total of 36 (8%) references were found only in one of the �ve databases, with
CINAHL retrieving the highest number of unique references. Searching the combination of the three
databases PubMed, Embase and CINAHL resulted in an overall recall rate of 99.3%, while adding
PsycINFO increased overall recall to 99.8%.

Conclusions
We recommend combining the searches of CINAHL, PubMed, Embase and PsychINFO, and to involve an
information specialist to ensure high recall rates, when conducting SRs on qualitative research regarding
diabetes mellitus. Especially CINAHL is highly relevant and important to use when searching for
qualitative research.

Background
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Systematic reviews (SRs) are thorough reviews of the literature on a clearly outlined research question
and are considered one of the most reliable types of studies in evidence-based medicine (1). Investigators
are advised to search in multiple databases as well as use additional methods when gathering references
for SRs to include as many relevant references as possible (2). This is as to assure the minimizing of
selection bias (3). As an example the Cochrane Handbook recommends searching Cochrane Central,
MEDLINE and EMBASE as a minimum when conducting SRs of randomized controlled trials (4). However,
the process of searching through multiple databases can be tenuous as each database has its own
interface and need separate search strings. Therefore the involvement of an information specialist (e.g.
librarian) is generally recommended to improve the search quality (4, 5) and a recent study found that the
assistance of information specialists signi�cantly increased the use of recommended search methods
(6). One of these recommended methods is to search reference lists of included studies, which has
previously been reported deployed by approximately 48–97% of quantitative SRs (6–8). Further, the
question of how many databases an investigator needs to search in order to reach an acceptable number
of references for the purpose of SRs is highly relevant. It is equally important to know which databases
will give the broadest search results and highest likelihood of unique references i.e. references not found
elsewhere within a given �eld. These questions have been investigated prior within qualitative research in
general terms (9) and within depression (10), and in quantitative research (11–15) with one study
regarding diabetes mellitus (16). However, it has not previously been investigated in SRs on qualitative
research regarding diabetes mellitus.

Diabetes mellitus is one of the most frequent chronic diseases in the 21st century with a global
prevalence estimated at 9.3% (463 million people) in 2019 and an estimated increase to 700 million
(10.9%) by 2045 (17). This disease requires a lot of maintenance by the patients as they need to control
diet, exercise, medication and health check-ups with podiatrists, ophthalmologists and general
practitioners or endocrinologists. At the same time, the patient might not feel symptoms of illness. These
are some of the reasons why compliance is a sizeable problem in this patient group (18), resulting in
higher occurrence of complications. It is therefore important to better understand the barriers concerning
the patients’ compliance. Qualitative studies create an opportunity not obtained by quantitative studies
by seeking to understand the clinicians’, caregivers’, relatives’ and, most importantly, the patients’ point of
view. In the �eld of diabetes mellitus, qualitative studies can bring insight on which measures are
successful in keeping compliance and on the impact of living with diabetes.

The aim of this study was to investigate how many and which combination of databases would result in
the highest recall of references when conducting SRs on qualitative research regarding diabetes mellitus.
Furthermore, we aimed to investigate the current use of databases, involvement of information
specialists and the importance of additional sources such as search of reference lists.

Methods

Inclusion and exclusion of SRs
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SRs on qualitative research regarding diabetes mellitus were retrieved from searching PubMed. The
search terms were ("Qualitative Research" [Mesh]) AND ("Diabetes Mellitus" [Mesh]) with “Systematic
reviews” as �lter for all entries prior to the day of inclusion (April 11, 2020). This resulted in 30 SRs
available for further evaluation. No language restrictions were applied, however the search only yielded
English results. We included SRs of both qualitative and mixed methods (both qualitative and
quantitative) research regarding all subtypes of diabetes mellitus. All SRs had to provide a full list of
databases searched and included references had to be extractable through the reference list or
supplementary data. The initial 30 SRs were systematically full text evaluated according to the inclusion
and exclusion criteria, which resulted in the inclusion of 23 SRs. Exclusion criteria included SRs that
focused solely on other diseases than diabetes mellitus or were only included quantitative
methodological in nature. For full list of exclusion criteria, see Fig. 1.

Data, including number of databases searched, which databases, use of additional data sources and use
of information specialists were collected for each SR.

Inclusion and exclusion of references from SRs
A list of all included references from each SR was extracted. Each reference was evaluated on whether it
met the inclusion and exclusion criteria. Inclusion criteria were published articles, qualitative in nature and
regarding diabetes mellitus. Exclusion criteria were quantitative references included in mixed methods
SRs and references on diseases other than diabetes mellitus included in SRs on multiple diseases.
Figure 1 illustrates the inclusion process of SRs and references.

The included references concluded a total of 665 references, however �ve could not be extracted, leaving
a total of 660 references. Duplicates, quantitative references and references on diseases other than
diabetes mellitus were removed. 459 unique, qualitative references on diabetes mellitus were available for
analysis and included. These references were systematically hand searched in the �ve most searched
databases: Cumulative Index to Nursing and Allied Health Literature (CINAHL), MEDLINE, PsycINFO,
Embase and PubMed. MEDLINE, Embase and PsycINFO were searched using the OVID® search engine.

All references were initially searched by title. If title search did not retrieve the reference, further searches,
initially by the basic search functions and later by keywords, authors and journals were commenced. For
each reference, it was documented whether or not they were found in each of the databases.

Statistical analyses
Number of databases and frequency of databases searched were described in absolute numbers as well
as average, median and range. Contribution of references for each individual database and the various
combinations of their combined contribution were calculated as absolute numbers and recall or
combined recall. Recall was calculated using the total number of included references retrieved by the
database or database combination divided by the total number of included references retrieved by all
databases, given in percentage. Calculations for correlation of number of databases and year published
were performed using Poisson regression. Searches of reference lists were described in absolute numbers
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as well as average, median and range. All statistical analyses were performed using R for Windows (v.
4.0.2 R-Studio v. 1.3.1093).

Results
A total of 23 SRs containing 665 references were included in this study. See appendix 1 for an overview
of included SRs. After the exclusion process 459 unique qualitative references on diabetes mellitus were
included in the analyses. The SRs included were published between the year 2010 and 2019. The median
year was 2015 (inter quartile range 2013–2018). No correlation could be found between year of
publication and number of databases searched.

Databases and frequency of use
The average and median number of databases searched in the SRs were four, and ranged from two to
eight, Fig. 2.

The 23 SRs searched 25 different databases of which 10 were reported more than once, Fig. 3. One SR
searched eight databases of which only two were searched by other SRs. CINAHL was the most searched
database, searched by 19 of the 23 (83%) SRs, followed by MEDLINE which was searched by 16 (70%)
SRs. PubMed was searched nine times (39%), however two SRs used both MEDLINE and PubMed. All 23
SRs searched either MEDLINE or PubMed. Embase and PsycINFO were used 10 (43%) and 11 (48%)
times, respectively.

The use of information specialists and additional sources
Only one (4%) SR involved an information specialist when choosing databases. To create a
comprehensive search strategy they used different approaches including: “building blocks” (21), “Berry
Picking” (22, 23) and “drop a concept” (21). This SR searched seven databases including MEDLINE,
CINAHL, Embase and PsychINFO and included an additional 3% references by searching reference lists of
included studies. Another SR used a search �lter developed by an information specialist and searched
Medline, CINAHL and ISI Web of Science Social Sciences Citation Index (SSCI). The remaining 21 SRs did
not mention using an information specialist. 16 of the 23 (70%) SRs searched reference lists of included
articles which on average resulted in 16% (range 0–75%, median 7.5%) more references being included
than by database searches alone. Three SRs exclusively searched databases, while the remaining SRs in
addition to databases searches hand searched journals, key authors or other sources.

Unique references per database
The �ve most searched databases (CINAHL, MEDLINE, PsychINFO, Embase and PubMed) were
investigated individually. A total of 36 (8%) references were found only in one of the �ve databases.
Table 1 shows the number of unique references for each database. CINAHL retrieved the highest number
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of unique references followed by Embase, PsycINFO and PubMed. MEDLINE did not retrieve any unique
references.

Table 1
Number of unique references for each of the �ve most searched databases.

Database Number of SRs that searched
the database

Number of SRs with unique
references

Number of unique
references

CINAHL 20 9 23

MEDLINE 17 0 0*

PsychINFO 11 2 2

Embase 10 3 10

PubMed 8 1 1

* Six references were only found in both MEDLINE and PubMed.

Search of databases and their overall recall
For the �ve most searched databases the recall rates of the 459 individual references included in the 23
SRs were calculated. The calculations are shown in Table 2. Searching PubMed or MEDLINE yielded
close to the same recall rates (86.7% and 86.5%, respectively). A combination of PubMed, CINAHL,
Embase and PsychINFO showed an overall recall rate of 99.8% with a minimum recall of 93.3%. The
most used combinations of databases were PubMed/MEDLINE and CINAHL followed by
PubMed/MEDLINE and Embase (87% and 44% of SRs, respectively).

Only one reference was not found in any of the �ve databases. However, this reference was also not
found in the three other databases searched in the SR. The SR states that additional references were
retrieved through reference lists of included studies.

Discussion
Our study underlines the importance of choosing the right database combination, using an information
specialist and additional data gathering methods when conducting qualitative SRs.

To our knowledge, this is the �rst study investigating the use of databases in SRs on qualitative research
within the �eld of diabetes mellitus. It has previously been suggested that a SR must include at least 95%
of the publications on any given subject to be ample (11). In our study, we found that the combination of
PubMed, Embase, CINAHL and PsychINFO resulted in an overall recall of 99.8%. We found that 30% of
the SRs included in our study searched four databases. However the combination of PubMed (or
MEDLINE), Embase, CINAHL and PsychINFO were used in only 17.4% of the SR. These results are in line
with the results from a study investigating database searches within qualitative research in general. The
study concluded that the optimal number of databases was four (SCOPUS, CINAHL, ProQuest
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Dissertations and Theses Global and PubMed) with an overall recall of 93.1% (9). However, the study
included types of publications other than journal articles: books, theses, reports and unknown, which were
less frequently indexed in databases.

Our data showed that CINHAL contributed to unique references in 39.1% of the SRs. These results
coincide with results from a previous study investigating qualitative SRs, as they found CINAHL to
contribute to at least one unique reference in 42% of the SRs (24). However, a study investigating SRs, not
speci�ed as quantitative or qualitative, found that CINHAL only contributed with unique references in 6%
of the SRs (11), and a study searching for references included in NICE guidelines found that CINAHL only
yielded 0.33% unique references (25). This suggests, that CINAHL is highly relevant and important to use
when searching for qualitative research, but less contributive in quantitative �elds of research. We found
that 16 of the 23 (69.6%) SRs searched reference lists of included references, which on average resulted
in 16% (range 0–75%, median 7.5%) more references being included than by database searches alone.
The outlier SR with 75% (second to this was 33%) more references included through reference lists than
by database searches alone, searched only two databases (PubMed and Web of Science). The SR that
involved an information specialist included additionally 3% references by searching reference lists and
key authors. Again, this coincides with results from a previous study �nding the additional yield of
relevant studies identi�ed through checking reference lists ranged from 3% to 75% extra references
included (26). Our data showed that only two SRs (9%) used either an information specialist or a search
�lter developed by an information specialist. These results contradicts prior �ndings within mainly
quantitative research, with a study �nding 51% of SRs made use of a librarian, but only 64% actually
acknowledged using their assistance (6).

We found that only one reference was unique to the PubMed database. This was however expected since
PubMed includes all MEDLINE references and as well as up-to-date citations and references from
journals not indexed in MEDLINE (27). However, the most recent SR included was published in 2019,
which means all SRs was published for a signi�cant amount of time, making references more likely to be
available in both databases. The larger quantity of content in PubMed compared to MEDLINE might
make a difference when searching for references for a SR, as the most recently published articles will not
be found in MEDLINE, but solely in PubMed. For that reason, we recommend the use of PubMed over
MEDLINE, despite MEDLINE being the second most frequently searched database by the SRs included in
our study.

Limitations
This study has a number of limitations. Firstly, the SRs included in this study were found through the
database PubMed. Other databases were not searched for SRs on qualitative research regarding diabetes
mellitus. This might result in selection bias. Secondly, since we investigated only the topic of SRs on
qualitative research regarding diabetes mellitus, our results may not apply to other disease topics. Thirdly,
there are a number of databases not searched through in this study such as SCOPUS, Web of Science
and British Nursing Index, which were the following three most frequently searched databases by the
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included SRs after the databases already searched in the study. It is possible that combinations including
these databases might have concluded in higher recall rates. Fourthly, whether a reference is present in a
database does not directly translate into whether it would have been found using a given search string.
Therefore, our results might not transfer directly to the search of references when conducting a SR. Using
an information specialist to assist in making and optimizing the search string is one way of increasing
the sensitivity of the database search, while another way of increasing the sensitivity of the search with a
high speci�city is searching the reference lists of included references as argued above.

Conclusions
Based on our �ndings, we recommend combining the database searches of CINAHL, PubMed, Embase as
well as PsychINFO and involving an information specialist to ensure high recall rates, when conducting
SRs on qualitative research regarding diabetes mellitus. Especially CINAHL is highly relevant and
important to use when searching for qualitative research. This study also highlights the importance of
searching reference lists of included references in SRs to complement database searches. Further
research on the subject should try to establish whether our �ndings within diabetes mellitus are similar in
other disease areas within qualitative research.
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Table 2
Databases included and their individual and combined recall of references.

  References
found (n)

Overall
recalla
(%)

Median
recallb
(%)

Minimum
recallc

(%)

100%d

recall
(%)

Number of SRs that
searched the database,

n (% of the 23 SRs)*

CIN 367 80.0 80.8 44.4 13.0 CIN 20
(87.0)

MED 397 86.5 93.3 62.5 43.5 MED 17
(73.9)

PSI 191 41.6 40.0 0 0 PSI 11
(47.8)

EMB 413 90.0 90.0 60.0 26.1 EMB 10
(43.5)

PBM 398 86.7 93.3 62.5 43.5 PBM 8
(34.8)

PBM/MED 398 86.7 93.3 62.5 43.5 PMB/MED 23
(100)

PBM + 
EMB

428 93.2 96.7 62.5 47.8 PBM/MED + 
EMB

10
(43.5)

PBM + CIN 445 96.9 100.0 80.0 73.9 PBM/MED + 
CIN

20
(87.0)

PMB + PSI 408 88.9 100.0 62.5 52.2 PBM/MED + 
PSI

8
(34.8)

EMB + CIN 449 97.8 100.0 80.0 73.9 EMB + CIN 8
(34.8)

EMB + PSI 425 92.6 92.3 62.5 30,4 EMB + PSI 5
(21.7)

CIN + PSI 392 85.4 86.7 46.2 21.7 CIN + PSI 9
(39.1)

PBM + 
EMB + CIN

456 99.3 100.0 80.0 87.0 PBM/MED + 
EMB + CIN

8
(34.8)

PBM + 
EMB + PSI

435 94.8 100.0 62.5 56.5 PBM/MED + 
EMB + PSI

5
(21.7)

PBM + CIN 
+ PSI

448 97.6 100.0 84.6 82.6 PBM/MED + 
CIN + PSI

9
(39.1)

EMB + PSI 
+ CIN

451 98.3 100.0 80.0 78.3 EMB + PSI + 
CIN

4
(17.4)
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  References
found (n)

Overall
recalla
(%)

Median
recallb
(%)

Minimum
recallc

(%)

100%d

recall
(%)

Number of SRs that
searched the database,

n (% of the 23 SRs)*

PMB + 
EMB + CIN 
+ PSI

458 99.8 100.0 93.3 95.7 PBM/MED + 
EMB+

CIN + PSI

4
(17.4)

PBM = PubMed. MED = MEDLINE. EMB = Embase. CIN = CINAHL. PSI = PsycINFO.

a Overall recall: The total number of included references retrieved by the databases divided by the
total number of included references retrieved by all databases.

b Median recall: The median value of recall per review.

c Minimum recall: The lowest value of recall per review.

d 100% recall: The percentage of reviews for which the database combination retrieved all included
references.

*SRs that used either PubMed or MEDLINE.
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Figure 1

Flow diagram of the data collection process. 1 Two SRs (19,20) included 85 references in total, but listed
only 80 references in the reference lists. 2 References included in more than one SR. COPD = chronic
obstructive pulmonary disorders. HIV = human immunode�ciency virus
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Figure 2

Number of databases searched by SRs on qualitative research regarding diabetes mellitus.
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Figure 3

Database frequency in the 23 SRs included.


