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ABSTRACT

Background: The Medical Subject Headings (MeSH) thesaurus is the controlled vocabulary used to index articles
in MEDLINE. MeSH were mainly manually selected until June 2022 when an automated algorithm, the Medical
Text Indexer (MTI) automated was fully implemented. A selection of automated indexed articles is then reviewed
(curated) by human indexers to ensure the quality of the process.

Objective: To describe the association of MEDLINE indexing methods (i.e., manual, automated, and automated +
curated) on the MeSH assignment in pharmacy practice journals compared with medical journals.

Methods: Original research articles published between 2016 and 2023 in two groups of journals (i.e., the Big-five
general medicine and three pharmacy practice journals) were selected from PubMed using journal-specific search
strategies. Metadata of the articles, including MeSH terms and indexing method, was extracted. A list of
pharmacy-specific MeSH terms had been compiled from previously published studies, and their presence in
pharmacy practice journal records was investigated. Using bivariate and multivariate analyses, as well as effect
size measures, the number of MeSH per article was compared between journal groups, geographic origin of the
journal, and indexing method.

Results: A total of 8479 original research articles was retrieved: 6254 from the medical journals and 2225 from
pharmacy practice journals. The number of articles indexed by the various methods was disproportionate; 77.8 %
of medical and 50.5 % of pharmacy manually indexed. Among those indexed using the automated system, 51.1 %
medical and 10.9 % pharmacy practice articles were then curated to ensure the indexing quality. Number of
MeSH per article varied among the three indexing methods for medical and pharmacy journals, with 15.5 vs.
13.0 in manually indexed, 9.4 vs. 7.4 in automated indexed, and 12.1 vs. 7.8 in automated and then curated,
respectively. Multivariate analysis showed significant effect of indexing method and journal group in the number
of MeSH attributed, but not the geographical origin of the journal.

Conclusions: Articles indexed using automated MTI have less MeSH than manually indexed articles. Articles
published in pharmacy practice journals were indexed with fewer number of MeSH compared with general
medical journal articles regardless of the indexing method used.

1. Introduction

MeSH is the U.S. National Library of Medicine’s (NLM) controlled vo-
cabulary thesaurus, created in 1960 to standardize indexing of health-

There is an increasing body of work published in the discipline of related literature.! MeSH terms facilitate the retrieval of scientific

clinical and social pharmacy practice (hereinafter referred to as phar-
macy practice) much of which is relevant to the wider health care
community. However, its accessibility may be limited if it is not opti-
mally indexed using the Medical Subject Headings (MeSH) thesaurus.

studies which address similar concepts although the study authors may
have used different terminology in their titles or abstracts. MeSH terms
are allocated to articles indexed in MEDLINE; PubMed, a search engine,
retrieves citations from MEDLINE and other bibliographic databases
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based on these MeSH terms and authors’ free text words.”

Using MeSH terms in search queries improves the efficiency and
precision of the search, reducing the number of irrelevant citations
retrieved, especially when inconsistent terminology is used by authors
publishing in the same field. Ignoring MeSH terms in search strategies
increases the complexity of the search (i.e., number of text words)
needed to retrieve all the relevant studies.” ® Nonetheless, some issues
have been identified with MeSH vocabulary. For example, there are
fewer terms and less specific terms, when compared to the Scopus
controlled vocabulary, the Emtree.® Also, deficient coverage of MeSH in
some fields has been reported.”® Pharmacy practice is an example of a
poorly covered field. In 2014 the existence of only 26 pharmacy-specific
terms is reported, while nursing and dentistry had 94 and 145, respec-
tively.7’9 Minguet et al. proposed 16 new pharmacy-specific MeSH
terms, with two immediately included by the NLM,'° and three more in
the following years. The process of indexing articles with the existing
MeSH terms was deemed inaccurate, especially in areas that may not be
considered as core for medicine: acronyms used in the abstract not
mapping to the appropriate term, or not allocation of MeSH terms that
exactly match with words in the abstract.®'"!? Furthermore, the delay
in allocating MeSH to articles (indexing) in pharmacy practice has been
shown to be longer than in other medical areas.

In 1996, the NLM started the Indexing Initiative project, aiming to
explore new indexing technologies.'* Until 2011, MeSH indexing was
conducted entirely manually by NLM human catalogers. In 2011,
recognizing the increasing volume of publications and the need to
reduce indexing times, NLM introduced the algorithm Medical Text
Indexer (MTI) to propose MeSH terms for 14 journals. These potential
MeSH terms were then checked for relevance by humans. The number of
journals indexed with support of the MTI increased to 230 in 2014. In
2019, fully automated indexing was initiated with a (unspecified) group
of journals, using the MTI-Auto (MTIA), with human curation (i.e.,
checked for quality assurance) of selected articles. From April 2022, all
journals in MEDLINE are entirely indexed by the MTIA. To ensure the
quality of the process, NLM stated that human catalogers would
continue to curate citations involving genes and proteins, cases of
known ambiguity (terms with more than one potential meaning), clin-
ical trials, and an additional random set of citations. Although the use of
articles’ full text was proposed for the purposes of indexing,'* the MTIA
uses only article’s title and abstracts and the MeSH terms of PubMed
related records to generate a list of MeSH terms, Supplementary
Concept, and Publication Type descriptors selected for the article being
indexed.'” The effects of this shift from humans to automated processes
on the quality of MeSH assignment has not been fully evaluated.'® The
objective of this study was to describe the association of MEDLINE
indexing methods (i.e., manual, automated, and automated + curated)
on the MeSH assignment in pharmacy practice journals compared with
medical journals. Given that NLM is U.S.-based, the association of
geographical region and MeSH assignment was also explored.

2. Methods

This was a longitudinal study comparing two groups of journals (i.e.,
pharmacy practice journals and general medical journals) during an 8-
year period (four years pre- and four years after the full implementa-
tion of the MTIA).

2.1. Data collection

Journals were selected to represent two different groups: pharmacy
practice and general medicine journals. Pharmacy practice journals
were selected from those indexed in MEDLINE and which had adopted
the Granada Statements (https://granadastatements.weebly.com/),
namely the International Journal of Clinical Pharmacy, International
Journal of Pharmacy Practice, and Research in Social and Administra-
tive Pharmacy. General medical journals were those commonly known

912

Research in Social and Administrative Pharmacy 20 (2024) 911-917
as the ‘Big-five’ medical journals,'”'® which usually serve as a
gold-standard of best medical publishing practices, namely, Annals of
Internal Medicine, British Medical Journal, Journal of the American
Medical Association, The Lancet, and the New England Journal of
Medicine.

Since no standard terminology exists to describe an article as an
original research article, and since these articles are not always cata-
loged as such in bibliographic databases, a systematic search was
designed to retrieve original research articles published in each of the
selected journals. An article was considered as an original research
article if it included a structured abstract with discrete sections for
methods and results. As terminology used in the abstract structure is not
consistent across journals, search strategies were adapted to the terms
used in each journal. Terms such as Methods, Measurements, Design,
Setting, or Participants were used for the methods section. Terms such as
Results, or Findings were used for the results section. The specific search
strategies for each journal are described in Supplementary Material.

Specific searches for each journal were executed in PubMed (April
15, 2024) using these search strategies. Retrieved records were exported
into TXT files using two different procedures:

e A PUBMED format file was obtained using the “Save citations to file”
feature of PubMed. This file contained the complete record,
including the following fields of interest: the MeSH terms, the MDAT
(date of MeSH assignment), the EDAT (entry date in PubMed), and
the DP (date of publication).

e A PMID format file was created using the “Save citations to file”
feature of PubMed. This file comprised the list of PMIDs of the arti-
cles retrieved for each journal.

To obtain the XML record, which included the indexing method
recorded for each article, the PMID list was used in the PubMed2XML
tool (https://pubmed2xl.com/xml/). The attribute <« Index-
ingMethod> in the «<MedlineCitation> element was extracted for each
article, when available.

For the purposes of this study, a list of pharmacy-specific MeSH terms
was created based on the original list suggested by Minguet et al.'? with
the addition of the MeSH created as a consequence of that initial
study.”'? This generated a list of 31 pharmacy-specific MeSH.

2.2. Data analysis

A Microsoft Excel (Microsoft, Redmond, WA, United States) database
with all the original research articles retrieved for each journal was
created comprising all metadata obtained from PubMed exported files.
All the MeSH terms attributed to each article were extracted for analysis.

Null hypothesis tests were used to determine association between
categorical (i.e., chi square) or continuous (i.e., Student’s t-test,
ANOVA) variables. Significance was established at p < 0.005. Following
American Statistical Association’s recommendations,”® effect size mea-
sures were also calculated (i.e., Cohen’s d, eta-square, odds ratio - OR). A
multivariate analysis through a linear regression was conducted with the
number of MeSH as dependent variable and three covariates (i.e.,
geographic origin, group of journals, and indexing method). SPSS v25
(IBM, Armonk, NY, United States) was used for statistical calculations.
Effect sizes were categorized into null, moderate, and strong, following
Cohen’s classification.”!

3. Results

The eight journals under analysis published a total of 8479 original
research articles during the eight years; 6254 published by the five big-
five medical journals and 2225 by the three pharmacy practice journals.
The number of articles retrieved was relatively consistent across years,
with a mean of 1060 articles per annum (SD = 52; range 967-1114); 781
(SD = 22; range 741-806) published in the big-five medical journals and
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278 per annum (SD = 60; range 171-335) in the pharmacy practice
journals.

Overall, 5990 (70.6 %) articles were manually indexed, compared to
1659 (19.6 %) indexed using the automated algorithm alone and 830
(9.8 %) using the automated algorithm followed by curation (auto-
mated + curation). Medical journals had 29 articles (0.4 %) indexed
using the automated algorithm between 2016 and 2021, increasing to
70.9 % in 2022, and full implementation in 2023. The first automated
indexing among pharmacy practice journals was recorded in 2020 (49.7
%), increasing to 92.6 % in 2021, and 100 % in 2022 (Table 1).

The proportion of articles indexed with the different methods varied
between the geographical origin of the journals (Table 2). While the
proportion which were manually indexed was similar in U.S. journals
compared with non-U.S. journals (70.1 % and 71.4 %, respectively),
there was a statistically significant difference in the percentage of
automated indexed articles that were then curated (chi-square p <
0.001; OR 7.21; 95%CI 5.79:8.97), with 48.3 % U.S. with additional
curation out of those indexed by the automated algorithm but only 11.5
% non-U.S.

Considering journal groups, significant difference existed in the
number of articles indexed with the automated algorithm between
medical and pharmacy practice journals (p < 0.001; OR 3.43; 95%IC
3.10:3.80), with 49.5 % articles in pharmacy practice articles indexed
using the automated algorithm and only 22.2 % articles in medical
journal. Additionally, a significantly higher proportion of medical
journals articles indexed using the automated algorithm were then
curated by humans (p < 0.001; OR 8.56; 95%CI 6.89:10.63), with 51.2
% articles in medical journals curated out of the automated indexed but
only 10.9 % in pharmacy practice journals (Table 2).

In total, 59 articles had no MeSH attributed, 43 in medical journals
(0.7 %) and 16 in pharmacy journals (0.7 %). The overall number of
MeSH attributed per paper was 13.4 (SD 5.0). Table 3 shows the number
of MeSH attributed per article in each journal by the three indexing
methods. The number of MeSH attributed was different (p < 0.001;
Cohen’s d = 0.941; 95%CI 0.891:0.991) between big-five medical
journals (mean 14.6; SD 4.7) and pharmacy practice journals (mean
10.2; SD 4.4). Significant differences in the number of MeSH per article,
with moderate effect size, were found in both groups between the
different indexing methods (eta-square 0.209; 95%CI 0.191:0.225 for
medical journals and 0.409; 95%CI 0.380:0.436 in pharmacy practice
journals). Manually indexed articles had a statistically significant higher
number of MeSH attributed than automated-indexed articles. However,
in both groups the number of MeSH terms attributed when the articles
were humanly curated after automated indexing increased (Table 4).

Table 1
Distribution of articles by indexing method and publication year.
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Table 2
Articles indexed by the different indexing methods.
Manual Automated and Automated Total
curated only
N (%) N (%) N (%) N
Journal
Big-five medical 4866 710 (11.4) 678 (10.8) 6254
(77.8)
Ann Intern Med 617 42 (5.0) 176 (21.1) 835
(73.9)
BMJ 792 29 (2.9) 182 (18.1) 1003
(79.0)
JAMA 1077 245 (17.7) 61 (4.4) 1383
(77.9)
Lancet 1059 46 (3.4) 246 (18.2) 1351
(78.4)
N Engl J Med 1321 348 (20.7) 13 (0.8) 1682
(78.5)
Pharmacy practice 1124 120 (5.4) 981 (44.1) 2225
(50.5)
Int J Clin Pharm 500 31(3.6) 320 (37.6) 851
(58.8)
Int J Pharm Pract 178 10 (3.0) 147 (43.9) 335
(53.1)
Res Social Adm 446 79 (7.6) 514 (49.5) 1039
Pharm (42.9)
Origin
U.S. journals 3461 714 (14.5) 764 (15.5) 4939
(70.1)
Non-U.S. journals 2529 116 (3.3) 895 (25.3) 3540
(71.4)

Also, significant differences existed between journal groups in each
indexing method (all p-values <0.001), with medical journals having
greater number of MeSH attributed per article in all the three indexing
methods, compared to pharmacy practice journals (effect size measures
presented in Table 4).

The multivariate analysis of the number of MeSH per article pro-
duced a robust prediction model (R-square = 0.361; Durbin-Watson =
1.669; VIF<1.2 for the three covariates). There was a statistical associ-
ation with journal group (P < 0.001; B = 2.495; 95%CI 2.290:2.701) and
indexing method (p < 0.001; B = 3.044; 95%CI 2.932:3.156) but not
with geographic origin (p = 0.126; B = 0.135; 95%IC -0.038:0308).

“Humans” was the most prevalent MeSH term among all the articles,
with only 28 (0.3 %) missing this term, which was similar between
medical journals (0.4 %) and pharmacy practice journals (0.2 %).

Publication Big-five medical; N(%) Clinical & social pharmacy practice; N(%) Total; N(%)
year N Manual Automated Automated N Manual Automated Automated N Manual Automated Automated
and curated only and curated only and curated only

2016 796 776 0 20 (2.5) 171 171 0 0 967 947 0 20 (2.1)
(97.5) (100) (97.9)

2017 796 793 0 3(0.9) 206 206 0 0 1002 999 0 3(0.3)
(99.6) (100) (99.7)

2018 806 805 0 1(0.1) 259 259 0 0 1065 1064 0 1(0.1)
(99.9) (100) (99.9)

2019 802 801 0 1(0.1) 310 310 0 0 1112 1111 0 1(0.1)
(99.9) (100) (99.9)

2020 764 760 2(0.3) 2(0.3) 306 154 61 (19.9) 91 (29.7) 1070 914 63 (5.9) 93 (8.7)
(99.5) (50.3) (85.4)

2021 770 767 0 3(0.4) 326 24 (7.49) 22 (6.7) 280 (85.9) 1096 791 22 (2) 283 (25.8)
(99.6) (72.2)

2022 779 164 316 (40.6) 299 (38.4) 335 0 22 (6.6) 313 (93.4) 1114 164 338 (30.3) 612 (54.9)
(21.1) (14.7)

2023 741 0 392 (52.9) 349 (47.1) 312 0 15 (4.8) 297 (95.2) 1053 0 407 (38.7) 646 (61.3)

Total 6254 4866 710 (11.4) 678 (10.8) 2225 1124 120 (5.4) 981 (44.1) 8479 5990 830 (9.8) 1659 (19.6)
(77.8) (50.5) (70.6)
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Table 3
Number of Medical Subject Headings (MeSH) assigned per article by journal and
indexing method.
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Table 5
Distribution of the pharmacy-specific MeSH among original research articles
published in pharmacy practice journals.

Journal Manual Automated and Automated
curated only
N (SD) N (SD) N (SD)
Big-five medical
Ann Intern Med 13.3(4.5) 10.2 (3.2) 8.9 (2.9)
BMJ 15.0 (4.8) 10.4 (3.4) 9.2 (2.5)
JAMA 15.6 (4.2) 14.1(3.5) 10.6 (3.3)
Lancet 15.8(44) 10.8(2.7) 9.6 (2.8)
N Engl J Med 17.0(3.5) 10.8 (3.0) 8.1 (2.3)
Pharmacy practice
Int J Clin Pharm 13.9(4.1) 8.8(2.6) 7.8 (1.9)
Int J Pharm Pract 12.6 (3.9) 9.2 (3.2) 7.2 (2.0)
Res Social Adm 121 (44 7.3(2.2) 7.2 (2.1)
Pharm
Origin
U.S. journals 15.3 (4.4) 11.7 (3.8) 7.8 (2.7)
Non-U.S. journals 15.0 (4.5) 10.0 (3.0) 8.5 (2.5)

Table 4
Differences in the number of MeSH per article between journal groups and
indexing methods.

Indexing method Big-five Pharmacy p-value” (Cohen’s d;
medical practice 95%CI)
N (SD) N (SD)
Manual 15.6 (4.4) 13.0 (4.2) <0.001 (0.606;
0.541:0.672)
Automated and 12.1 (3.5) 7.8 (2.5) <0.001 (1.250;
curated 1.047:1.452)
Automated only 9.4 (2.8) 7.4 (2.0) <0.001 (0.838;
0.736:0.940)
p-value” <0.001 <0.001
eta-squared 0.209 0.409
95%CI 0.191:0.225 0.380:0.436

2 Student’s t-test.
> ANOVA.

Gender-identification MeSH were unevenly distributed, with 64.9 %
articles indexed with “Female” and 58.9 % indexed with “Male”. For
both gender-identification MeSH, a different prevalence was found be-
tween journal groups. “Female” MeSH was present in 73.4 % of medical
journal articles and only in 41.1 % of pharmacy practice (p < 0.001; OR
3.95; 95%IC 3.57:4.37). Similarly, the MeSH “Male” existed in 65.9 %
medical journal articles and in 39.1 % pharmacy practice articles (p <
0.001; OR 3.02; 95%CI 2.73:3.34).

Of the 8420 articles indexed with any MeSH, 1312 (15.6 %) had at
least one of the 31 pharmacy-specific MeSH attributed, with 13 articles
(0.2 %) published in medical journals and 1299 articles (58.8 %) in
pharmacy practice journals. Articles in pharmacy practice journals were
indexed with a mean of 1.1 (SD 1.2) pharmacy-specific MeSH. No dif-
ference (p = 0.714) in the number of pharmacy-specific MeSH attributed
per article was found between the different indexing methods, with a
mean of 1.1 (SD 1.0) in manually indexed, 1.1 (SD 1.3) in automated
only, and 1.2 (SD 1.3) in the automated plus curated records. A signif-
icant difference with small effect size (p < 0.001; Cohen’s d = 0.173;
95%CI 0.089:0.257) in the number of pharmacy-specific MeSH was
found between articles published in U.S. journals (mean 1.2; SD 1.2) and
non-US journals (1.0; SD 1.1). “Pharmacists” was the most attributed
pharmacy-specific MeSH among the articles indexed in pharmacy
practice journals with an overall 44.4 % articles, followed by “Com-
munity pharmacy services” (22.5 %). Seven of the 31 pharmacy-specific
MeSH were never used among the 2225 articles (Table 5). Similar pat-
terns existed among all the pharmacy-specific MeSH across the different

914

Total, n Manual, n Automated and ~ Automated
(%) (n (%) (n = curated, n (%) only, n (%) (n
= 2225) 1124) (n =120) =981)
Pharmacists 988 509 (45.3) 59 (49.2) 420 (42.8)
(44.9)
Community 501 287 (25.5) 24 (20.0) 190 (19.4)
pharmacy (22.5)
services
Pharmacies 275 73 (6.5) 18 (15.0) 184 (18.8)
(12.4)
Pharmacy service, 192 135 (12.0) 11 (9.2) 46 (4.7)
hospital (8.6)
Pharmaceutical 169 82 (7.3) 8(6.7) 79 (8.1)
services (7.6)
Pharmacy 134 8(0.7) 16 (13.3) 110 (11.2)
(6.0)
Education, 69 (3.1) 43(3.8) 1(0.8) 25 (2.5)
pharmacy
Students, 59 (2.7) 35(3.1) 1(0.8) 23 (2.3)
pharmacy
Education, 15 (0.7) 13(1.2) 0 2(0.2)
pharmacy,
continuing
Pharmacy 15(0.7) 10 (0.9) 1(0.8) 4(0.4)
Research
Schools, pharmacy 13 (0.6) 6 (0.5) 0 7 (0.7)
Drug compounding 10 (0.4) 9(0.8) 0 1(0.1)
Faculty, Pharmacy 7 (0.3) 4(0.4) 0 3(0.3)
Ethics, pharmacy 6 (0.3) 5(0.4) 0 1(0.1)
Legislation, 5(0.2) 5(0.4) 0 0
pharmacy
Clinical pharmacy 3(0.1) 3(0.3) 0 0
information
systems
Insurance, 3(0.1) 3(0.3) 0 0
pharmaceutical
services
Economics, 2(0.1) 1(0.1) 1(0.8) 0
Pharmaceutical
Education, 2(0.1) 2(0.2) 0 0
pharmacy,
graduate
Fees, 2(0.1) 2(0.2) 0 0
pharmaceutical
Pharmaceutical 2(0.1) 2(0.2) 0 0
services, online
Pharmacy and 2(0.1) 1(0.1) 0 1 (0.1)
Therapeutics
Committee
Societies, 2(0.1) 2(0.2) 0 0
pharmaceutical
Evidence-Based 1(0.0) 0 1 (0.8) 0
Pharmacy
Practice
Behind-the- 0 0 0 0
counter drugs
History of 0 0 0 0
Pharmacy
Licensure, 0 0 0 0
pharmacy
Nuclear Pharmacy 0 0 0 0
Pharmacists’ aides 0 0 0 0
Pharmacy 0 0 0 0
administration
Practice Patterns, 0 0 0 0
Pharmacists’

*List of pharmacy-specific MeSH obtained from the studies doi: 10.2146/ajhp140073;
doi: 10.2146/ajhp170046; doi: 10.1016/j.sapharm.2014.11.004

indexing methods.

Overall, 1034 articles (12.2 %) contain the word “Pharmacy” in their
titles or abstracts, 1001 among pharmacy practice journals (45.0 %) and
33 (0.5 %) in medical journals, being 131 (12.7 %) indexed with the
MeSH Pharmacy. Also, 1210 articles contain the word “Pharmacist” in
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their titles or abstracts, 1186 (53.3 %) in pharmacy practice journals and
24 (0.4 %) in medical journals, being 951 (78.6 %) indexed with the
MeSH “Pharmacists”. Failing to allocate the MeSH Pharmacist to an
article containing the word “Pharmacist” in the title or abstract was
more common among medical journals, with 82.6 % articles missing the
MeSH, than in pharmacy practice journals, with only 19.3 % missing the
MeSH Pharmacists.

4. Discussion

This study analyzed the MeSH attributed to all the original research
articles published between 2016 and 2023 by the big-five medical
journals and the three pharmacy practice journals from the Granada
Group indexed in MEDLINE. Automated indexing resulted in a reduction
of the number of MeSH attributed both to medical and pharmacy journal
articles. On articles indexed using the automated method, additional
curation by humans increased the amount of MeSH in both journal
groups. Pharmacy practice journal articles had significantly fewer MeSH
allocated per article than medical journal articles in any indexing
method. This lower MeSH presence in pharmacy articles is evident also
for generic MeSH such as Humans, Male and Female. Also, the number
of MeSH in U.S. based journals was slightly higher than the non-US
based journals in both groups, but U.S. based medical journals were
more likely than pharmacy practice journals to be curated after the
automated indexing process.

Few studies have analyzed the effects of automated indexing in
MEDLINE on the number of MeSH allocated per paper. In 2021 Rae
et al., when analyzing automation and subheading selection, reported
that automated recommendations had high precision but low recall
(sensitivity), with some pairs of MeSH terms frequently used, while
others were rarely used.?” In this study, the NLM staff tested two
different automated methods against the MTI, showing three times
better recall and better consistency for MeSH pair assignment.”” How-
ever, in BioASQ 2022, an annual competition where different automated
indexing methods are tested against each other, the NLM’s MTI per-
formed below the average (measured in micro-averaged F-measure -
MiF) among the systems tested.”®> A recent study conducted by Chen
et al., suggested that MTI may not resolve the inconsistencies already
observed in manually indexing, thus perpetuating inequities across
journals.'® While our results are in line with these observations, one
might expect that differences in the number of MeSH between medical
and pharmacy journals would disappear after the automated indexing,
which has not happened.

MeSH allocation has been criticized in several health fields.
MeSH allocation by human indexers in the pharmacy practice field has
been previously criticized.'>?°?® The results presented in this study
highlight that inaccuracies are being perpetuated in the fully automated
indexing method. The bias against pharmacy practice, compared with
general medical journals, is obvious in the results of the multivariate
analysis, where the U.S. origin lost the significance while only the
indexing method and the journal group were associated to a lower
number of MeSH. Not only are pharmacy practice articles indexed with
less MeSH terms than general medical articles, but they have also fewer
generic MeSH terms (e.g., Humans, Male, Female). The lower number of
MeSH attributed to pharmacy practice journal articles may reduce their
visibility, and subsequent access and citation, which could contribute to
lower visibility of pharmacy journals and, more important, the research
conducted in this context. Consequently, systematic reviews in the field
are less likely to include all relevant outputs, limiting the quality of
evidence generation with implications for policy development, profes-
sional practice and ultimately health outcomes.

As in previous studies,?” more than 40 % of the articles published in
pharmacy practice journals were not indexed with any of the 31
pharmacy-specific MeSH. The MeSH Pharmacy is an example of a MeSH
rarely attributed to pharmacy practice articles. In Minguet et al.,'
Pharmacy was used in only 2.2 % of the articles published in 10
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pharmacy journals, which is similar to the 6.0 % in the present study on
pharmacy practice journals. One of the potential reasons for this sub-
optimal allocation of the MeSH Pharmacy is the limited definition of the
MeSH by the NLM: “The practice of compounding and dispensing me-
dicinal preparations”. Conversely, the MeSH Pharmacists performed
better in previous studies, with 23.6 % articles in Minguet et al.'? and
23.7 % in Tonin et al.”’ In the present study, more than 44 % articles had
this MeSH attributed.

It is important to note that the MTIA only processes the text from
articles’ titles and abstracts to allocate MeSH terms. The poor stan-
dardization in terminology used in abstracts was acknowledged even
before automated indexing systems were implemented.?’ It is of the
utmost importance that authors and peer reviewers strongly promote the
inclusion of MeSH terms as free text words in the abstracts to ensure that
the algorithm allocates the accurate MeSH terms, as recommended in
the Granada Statements (Recommendations #3 and #4) for pharmacy
practice journals (published in 14 journals).’*** Of note, several au-
thors have proposed automated methods that use the full text of arti-
cles.”* However, future analyses should focus on the accuracy of the
indexing algorithm among articles with appropriate abstracts. In our
study, 21 % of articles that included the word Pharmacist in their titles
or abstracts were not indexed with this MeSH.

Also, it is worthwhile considering who should allocate the MeSH to
index an article. Before 1990, journal abstracts were rarely created by
articles’ authors. It was only after 1914 that author-generated abstracts
became mandatory for all articles in specific journals. Controversy about
who should write the abstract existed until 1940s.*> Today, authors are
responsible for preparing the abstract. The importance of ensuring the
abstract is sufficiently informative cannot be underestimated as a poor
abstract will lead to restricted visibility of the article and similarly,
poorly selected MeSH terms will hinder article retrieval from biblio-
graphic databases and lead to limited visibility of the article. There is
merit in proposing that authors are responsible for selecting the MeSH
terms for their articles.

4.1. Limitations

As in any meta-research exercise, retrieving all the literature from
the topic is not guaranteed, especially when inconsistent terminology
and procedures are in place. However, to minimize this potential bias we
employed comprehensive search strategies to select the original
research articles. Also, selected journals included all pharmacy practice
journals indexed in MEDLINE, but only a selected group of general
medical journals. Results for this second group may not be generalizable
to all the medical journals indexed in MEDLINE.

5. Conclusion

Before the implementation of automated indexing methods by the
NLM, articles published in pharmacy practice journals were indexed
with fewer MeSH terms than those published in general medical jour-
nals. This has not changed following the implementation of automated
indexing. Almost half of the pharmacy practice articles manually
indexed had no pharmacy-specific MeSH terms attributed. This situation
has not changed with the implementation of the automated indexing
process.
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