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Abstract 

Objective: PubMed is one of the most commonly used search tools in Biomedical and Life 

Sciences. Existing studies on database coverage generally conclude that searching PubMed 

may not be sufficient although some find that the contributions from other databases are 

modest at best. However, generalizability of the studies of the coverage of PubMed is 

typically restricted. The objective of this study is to analyze the coverage of PubMed across 

specialties and over time. 

Study Design and Setting: We use the more than 50,000 included studies in all Cochrane 

reviews published from 2012 to 2016 as our population and examine if the studies as well as 

resulting publications can be identified in PubMed. 

Results: The results show that PubMed has a coverage of 70.9, 95% CI [68.40,73.30] of all 

the included publications and 82.8%, 95% CI [80.9, 84.7] of the included studies. There are 

huge differences in coverage across as well as within specialties. In addition, coverage varies 

within groups over time. 

Conclusion: Databases used for searching topics within the groups with highly varying or 

low coverage should be chosen with care as PubMed may have a relatively low coverage. 
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1. Introduction 

Systematic reviews (SR) and meta-analyses are essential to summarize evidence on health care 

interventions on which conclusions can be drawn and decisions made. One of the key characteristics of 

a systematic review is that the researchers perform a systematic search, which seeks to identify all 

studies that would meet the eligibility criteria for the research questions examined. Identifying the 

relevant studies typically involves searching in bibliographic databases, although not all studies will be 

identifiable in traditional databases and some need to be located using alternative strategies (1, 2). 

Failing to identify all studies may introduce bias.  

Several factors play a role in the quality of searches for primary studies to be included in SRs (3). 

Involvement of an information specialist or librarian in the search process seems to play a role for the 

quality of searches (4, 5). Choice of database and searching multiple databases must be considered 

intertwined and can be formulated as a question of which databases to search and how many (6-12).  

PubMed is one of the most commonly used search tools in Biomedical and Life Sciences. However, a 

search of Medline or PubMed alone is generally not considered adequate, and the number of searched 

sources is generally increasing (13). However, being identifiable is not the same as being retrieved as 

relevant publications in a database may fail to be found due to e.g. poor searching or poor indexing. 

This also supports the need for several databases. Existing recommendations regarding choice of 

databases are typically either very limited (14) or tied to specific topics (15-17), although exceptions do 

exist (18). 

Database coverage can be investigated using different approaches and there a large body of relevant 

literature exist dealing with the consequences of the specific choice of searched databases. Typically, 

such studies use a specific topic or medical specialty as example (19, 20). This means that the results of 

the searches depend on the coverage of the specific topic or specialty in the searched databases. 

Consequently, choice of database is closely related to coverage which in turn can be described both in 

terms of width (number of indexed journals) and depth (number of indexed articles from a journal) 

(21). Another approach is to use document types as a starting point (12) or a sample collected using 

handsearching (22). Finally, several of the recent studies use a gold standard to form the basis for an 

examination of database coverage (23-26) which ensures that relevance has been assessed for a specific 

purpose being either for systematic reviews, meta-analyses or guidelines.  

The literature on database coverage generally concludes that searching PubMed may not be sufficient 

and that other databases can contribute with relevant publications (6, 27-29). However, some studies 

argue that the contributions from other databases are modest at best (15, 23). An effect of adding 

another database to the already searched databases in a systematic review is found to be greater in the 

case of meta-analyses with 10+ included studies (20). Being widely used in health research a number of 

studies focus on the specific coverage of PubMed or Medline. A systematic search retrieved a number 

of relevant studies regarding coverage of PubMed or Medline (search histories are available in appendix 

1). The references in relevant studies were also scrutinized and the studies formed the basis for a 

supplementing citation search. Only studies reporting coverage of PubMed or Medline is reviewed 

whereas studies only reporting merged coverage is excluded (e.g. 30). In the existing literature we find a 

great number of case studies within a wide variety of disciplines and topics: maternal morbidity and 

mortality (31), family medicine (32), cardiovascular disease (15), telemedicine (33), adverse effects (34, 

35), hypertension (19), injury prevention and safety promotion (36), frozen shoulder (10), medical 

imaging (37), renal literature (38), orthopedic surgery (28), exercise therapy (39), rehabilitation (40), 



clinical neurology (3) and diagnostic accuracy of depression screening tools (41). These case studies of 

coverage find highly varying coverage ranging from less than 50% (34, 39, 40) to over 90% (15, 28, 37, 

38, 41). Similarly, a systematic review finds estimates of recall in Medline varying substantially (9). 

Furthermore, studies on coverage of PubMed or Medline can focus on language or geographic issues 

such as coverage of Chinese (8) or German literature (42). In both cases coverage is found to be low 

(i.e. less than 50%). The coverage of PubMed has also been investigated across different topics or fields 

using a convenience sample (18, 23, 43), a selection based on purposive sampling (25, 26) or a random 

sample of reviews as starting point (20). The samples sizes in the aforementioned studies range from 21 

reviews (25) to 129 reviews (26) and the resulting number of included publications range from 541 (25) 

to 4795 (43). The results of these studies of coverage indicate that considerable variation is found 

depending on topic (23) and coverage of Medline ranges from 73 to 85%. 

Summing up, the existing studies typically restrict to one or a few topics which seems to limit 

generalizability. As stated in a study of 129 meta-analyses: “Future research across different topics will 

provide additional evidence upon which to base recommendations for searching in evidence reviews” 

(26, p 9 of 13). The aim of the present study is thus to provide insight in to the coverage of PubMed 

across several subfields to answer the following question: What is the share of included publications 

and studies in Cochrane reviews available in PubMed? 

 

2. Methods 

The population in this study is all the included studies in all Cochrane reviews from 2012 to 2016. The 

included studies are extracted from the Cochrane Library separated into Cochrane groups. In some 

cases, there are several publications generated from a study. For the present analysis, both units of 

analysis (i.e. study and publication) are of interest, as we examine (i) whether all publications are 

available in PubMed, and (ii) whether at least one publication per study is available in PubMed. 

Consequently, we measure the availability at both levels. Studies and the publications stemming from 

these studies are extracted from the Cochrane group overview page (44) using the Python 

programming language. The data extracted was subsequently filtered by inclusion criteria (such as 

publication year).  

The present study examines how many of the included publications and studies in these reviews we can 

identify in PubMed. For the present study, a distinction between Medline and PubMed is essential. 

PubMed contains over 29 million references coming from various sources but the vast majority of the 

references (> 25 million) are from Medline. In addition to the content from Medline, PubMed also 

includes books and book chapters available in NCBI Bookshelf, as well as PubMed Central® (PMC), 

an electronic archive of freely available biomedical articles. PMC contains freely available articles from 

journals that are included in the PMC based on an assessment by National Library of Medicine (NLM). 

In addition, the PMC also contains articles from the National Institute of Health (NIH) funded 

researchers, as the PMC acts as an archive of manuscripts published in connection with NIH funded 

research (45). Cochrane recommends Medline and thus Medline coverage is of great importance, 

however, PubMed has a higher sensitivity than Medline (46) and many researchers as well as clinicians 

use PubMed. Consequently, in this study the coverage of PubMed is examined, not Medline.  

The Cochrane Library does include direct links to PubMed if the article is available in PubMed. The 

metadata was used to determine whether a given publication is indexed in PubMed. For some 



publications, the reference in the Cochrane review will have a direct link to PubMed with the relevant 

PMID. Direct links are available in Cochrane for 49.1% of all included publications for the relevant 

reviews in this study. However, as the links may not necessarily direct the reader to the correct 

publication in PubMed all links were verified matching title and journal name. This revealed matching 

problems in 1.2% of the included publications which amounts to 2.4% of the links. In many of the 

cases the link is indeed correct, and the problem is caused by spelling variations, omitted subtitles or 

use of journal abbreviations instead of full title. Furthermore, some of the matching problems are 

caused by publications that are indexed in PubMed but not linked correctly. Finally, some of the 

incorrect links are due to incorrect links with no correct match available in PubMed. This latter group 

of links, covering 335 publications (0.4%), was subsequently manually corrected in the dataset.    

A preliminary examination of the links also revealed that some of the studies without a link in the 

Cochrane Library to PubMed are nevertheless available in the database. Consequently, the existence of 

a link is not sufficient to determine availability in PubMed. Consequently, to lower the number of false 

negatives due to missing links, we created queries based on titles and years automatically for the 

remaining publications, allowing for manual verification. In the cases, where the search resulted in 

several results, we narrowed down the search until we identified the correct reference if present. 

The data collection took place from January 2018 to December 2018. 

 

3. Results 

The overall coverage from 2012 to 2016 in PubMed is 61,052 publications out of 86,171 corresponding 

to a coverage rate of 70.9, 95% CI [68.40,73.30]. Figure 1 provides an overview of the coverage rate by 

publication year from 1970 to 2015 (but we include all publication years are in the analyses below). The 

figure shows that coverage is more is slightly higher for older publications, although the coverage is 

relatively stable for publications from the last two decades.  

 

Figure 1. Publication year of included publications in Cochrane reviews 2012-2016 and the average 

coverage of PubMed. 

 

0

10

20

30

40

50

60

70

80

90

100

197
0

197
1

197
2

197
3

197
4

197
5

197
6

197
7

197
8

197
9

198
0

198
1

198
2

198
3

198
4

198
5

198
6

198
7

198
8

198
9

199
0

199
1

199
2

199
3

199
4

199
5

199
6

199
7

199
8

199
9

200
0

200
1

200
2

200
3

200
4

200
5

200
6

200
7

200
8

200
9

201
0

201
1

201
2

201
3

201
4

201
5

201
6



Figure 1 excludes the publications which have no publication year, and as PubMed has a lower 

coverage of these (e.g. data sets and grey publications) the average coverage in this figure is higher than 

in the entire dataset (73.0% instead of 70.9%).  

Splitting the total coverage of PubMed into review years and sub-disciplinary groups reveals that there 

are huge differences in coverage among the groups as well as within the groups. Figure 2 depicts the 

mean coverage of publications of each group as well as the minimum and maximum coverage over the 

years 2012-2016. The circle marks the average whereas the length of the line marks the 95 percent 

confidence intervals (CI). The overall mean coverage is marked with a red line and confidence intervals 

(95 percent) with a dotted line. 

 



 

Figure 2. PubMed coverage of publications  
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From Figure 2, we can see that the mean coverage of the included publications in PubMed ranges from 

less than 50 percent for Cystic Fibrosis and Genetic Disorders and Airways to more than 90 percent for 

Metabolic and Endocrine Disorders and Childhood Cancer. If we look at individual years mean 

coverage exhibits even wider ranges from less than 40 percent to 100 percent. The variations within 

groups are also noticeable. Some groups vary very little over time (e.g. less than 5 percentage points) 

whereas other groups can range considerably (e.g. over 50 percentage points). 

Figure 3 depicts the mean coverage rate of studies as well as the minimum and maximum coverage over 

the years 2012-2016. PubMed covers 45,483 out of 54,903 studies and thus has a coverage rate of 

82.8%, 95% CI [80.9, 84.7]. Again, the coverage of studies depicts large differences across groups (with 

the coverage rate ranging from a little over 40 percent to more than 95 percent).  

Since only one publication from each study needs to be available in PubMed to count in this analysis, 

coverage for studies is higher than for all publications. Furthermore, we see that the review group on 

Cystic Fibrosis and Genetic Disorders, which had the lowest coverage at the publication level, is much 

closer to the average on study level – and similar changes in the rank of groups can be seen for other 

groups as well. Consequently, the coverage of PubMed within each group differs also depending on the 

unit of analysis (publications or studies).    

Another repeated result is that PubMed coverage varies greatly within some groups whereas other 

groups have a much more stable coverage by PubMed. The Tobacco Addiction Group has a PubMed 

coverage of included studies of more than 90 percent and coverage seems to be stable over time. 

Within this group, PubMed thus covers the large majority of the included studies. It is another matter 

altogether with the Musculoskeletal Group, where the coverage rate varies from a little over 40 percent 

to 90 percent indicating that coverage for this group can be difficult to predict. 

 

 

 



 

Figure 3. PubMed coverage of studies 
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4. Discussion and conclusion 

The results show that PubMed has a coverage of 71 percent of all the included publications and 83 

percent of all included studies in Cochrane reviews from 2012 to 2016. Few of the existing case studies 

can be directly compared to our results as the topics and fields are defined differently. A few examples 

are worth mentioning: comparing the results found in this study regarding coverage of PubMed to the 

existing literature, we find a higher share of the publications within the area of hypertension than an 

earlier study (19) but as the inclusion criteria differ the results are not directly comparable. Within 

Kidney and Transplant group we find a somewhat lower coverage, however, as coverage within this 

areas differs in terms of publication types this may explain the differences (38).  

Splitting the total coverage of PubMed into review years and groups confirms that there are huge 

differences among the groups as well as within the groups. The mean coverage in PubMed in this study 

ranges from less than 40 percent to more than 95 percent of the included publications, and from a little 

over 40 to more than 95 percent for the included studies. Variations across reviews have been shown to 

be considerable in 50 systematic reviews of therapeutic interventions (20) as well as in 129 reviews from 

three Cochrane groups (26). However, being based on small samples, their results cannot be 

generalized which they both acknowledge. The existing studies of coverage across different fields use 

samples consisting of 541 to 4795 included publications and find a somewhat higher coverage of 

Medline and PubMed. However, as there are considerable variations across groups, the specific choice 

of topics in these smaller studies will affect the results. This is confirmed in the studies indicating 

confidence intervals where we can see a considerable variation among reviews (18, 20, 43).  

Furthermore, the results of this study show that the coverage of PubMed within each group differs 

depending on the unit of analysis being publications or studies. The existing studies using reviews as a 

means of sampling distinguish between reviews and included references (18, 20, 43).  

Finally, this study shows remarkable differences within groups over time. Few studies of coverage of 

PubMed or Medline includes variations over time. A study using handsearching to sample references 

does includes variations in coverage over time (22) but only in three aggregate groups covering almost 

three decades. 

Limitations of this study should also be considered. First, we examined whether the included studies 

could be found in PubMed and our results are thus based on whether the studies were present in the 

databases, but do not reflect the ability of searchers to find those references. Poor searchers may find a 

great deal less than what is available, so the coverage rates we report can be seen as an upper limit of 

the share of studies, researchers may find. Lacking subject headings or abstracts can also make it 

extremely difficult to retrieve a particular publication. 

Second, we focus exclusively on PubMed, and there are many other relevant databases depending on 

the topic (26), although it is fair to say that PubMed is the most widely used and known database. 

Nevertheless, whether a study or a publication is available in PubMed may be less important if the 

majority of these studies or publications can be retrieved in other key databases. We are also not 

considering the difference between PubMed and Medline in this study. Cochrane recommends Medline 

and thus Medline coverage is of great importance, however, many researchers as well as clinicians use 

PubMed.  



Finally, if a Cochrane group includes a large number of publications not indexed by Pubmed (e.g. grey 

publications) we are likely to find lower shares of retrievable publications in PubMed. This would 

largely be due to thorough searches performed in grey sources by the review team and is likely less 

related to PubMed coverage per se. 

 

5. Conclusion 

This large-scale study finds huge differences across groups in terms of coverage in PubMed. PubMed 

coverage differs from group to group but also within groups. Changes in coverage from one year to 

another is likely caused by the different review topics. Some groups vary very little over time (e.g. less 

than 5 percentage points) whereas other groups can range considerably (e.g. over 50 percentage points), 

possibly due to the fact that the specific subjects of the Cochrane reviews may vary a lot, even though 

they come from the same group. Coverage also depends on whether we use publications or studies as 

unit of analysis.  

Based on this study we conclude that coverage can be very difficult for some groups to predict and thus 

researchers should choose databases for searches within these areas with care. Furthermore, future 

studies of database coverage need to consider the variation in coverage as well as account for 

differences in coverage depending on whether coverage is measured on study or publication level.  
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Appendix 1. Search histories 

Searches performed March 13, 2019. 

 

Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily 

1946 to March 12, 2019 

1 exp PubMed/ 6814 

2 MEDLINE/ 4763 

3 exp MEDLARS/ 5750 

4 1 or 2 or 3 7800 

5 exp "Review Literature as Topic"/ 12007 

6 exp "Information Storage and Retrieval"/ 161237 

7 4 and 5 and 6 259 

8 ((coverage* or recall* or performance*) adj5 (medline or Pubmed or medlars)).mp. 

[mp=title, abstract, original title, name of substance word, subject heading word, 

158 

https://www.nlm.nih.gov/bsd/difference.html


floating sub-heading word, keyword heading word, organism supplementary concept 

word, protocol supplementary concept word, rare disease supplementary concept word, 

unique identifier, synonyms] 

9 7 or 8 409 

 

Embase Classic+Embase 1947 to 2019 March 12 

1 Medline/ 85672 

2 Review Literature as Topic.mp. 150 

3 "systematic review (topic)"/ 23091 

4 consensus development/ 22772 

5 2 or 3 or 4 45843 

6 information storage/ 1582 

7 information retrieval/ 34022 

8 (information storage or information retrieval).mp. [mp=title, abstract, heading word, 

drug trade name, original title, device manufacturer, drug manufacturer, device trade 

name, keyword, floating subheading word, candidate term word] 

37430 

9 6 or 7 or 8 37430 

10 1 and 5 and 9 98 

11 ((coverage* or recall* or performance*) adj5 (medline or Pubmed or medlars)).mp. 

[mp=title, abstract, heading word, drug trade name, original title, device manufacturer, 

drug manufacturer, device trade name, keyword, floating subheading word, candidate 

term word] 

259 

12 10 or 11 353 

 

 

 

 


