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Abstract
Medical Subject Headings (MeSH) wordbook contributes towards economical looking out of medicine data. However, 

shy coverage of specific fields and inaccuracies within the categorization of articles will cause bias throughout literature 
retrieval. An updated systematic search (Jan-2022) to collect meta-analyses examination pharmacists' interventions 
vs. different types of care was performed. All MeSH terms allotted to the telephone system record of every primary 
study enclosed within the designated meta-analyses were consistently extracted. Terms from the Pharmaceutical 
Services branch as well as its descendants, likewise as different twenty six pharmacy-specific MeSH terms was known. 
The assignment of those terms as a ‘Major MeSH’ was conjointly evaluated. Descriptive statistics and social network 
analyses to guage the co-occurrence of the MeSH terms within the articles were conducted. Sensitivity analyses as 
well as solely meta-analyses with declared objectives mentioning the words ‘pharmacist’ or ‘pharmacy’ were performed 
Medical Subject Headings (MeSH) wordbook is that the controlled vocabulary created by the U.S. National Library of 
Medicine's (NLM) to index and catalog completely different medicine sources of data (e.g., articles, books). 
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Introduction
This wordbook was created in 1960's, comprising concerning 4000 

terms, because the evolution of the topic headings written on the dividers 
utilized in card cupboards. In 2021, the quantity of descriptors nearly 
reached thirty,000.1 MeSH wordbook is organized in an exceedingly 
hierarchal structure, with terms describing broader ideas higher within 
the tree structure, with descendent MeSH terms describing narrower 
(i.e., a lot of specific) ideas.

Probably, the foremost vital utility for researchers of MeSH wordbook 
is its contribution to a lot of economical literature searches. MEDLINE, 
one amongst the databases enclosed in PubMed, contains >28 million 
records of the thirty two million existing in PubMed, having all of 
them MeSH terms allotted by the NLM employees or subcontracted 
catalogers. Previous studies incontestable that the utilization of MeSH 
terms considerably facilitates the retrieval of relevant articles when 
put next to the utilization of text words, particularly once variant 
terminologies round the same topic exist [1,2].

Despite the apparent comprehensiveness of the MeSH wordbook 
covering all medicine areas, studies show that the coverage of specific 
fields is known solely twenty six pharmacy-specific MeSH terms 
offered, compared to the one hundred forty five and ninety four 
figures for the fields of medical specialty and nursing, severally.9 later, 
these authors urged sixteen new MeSH terms to raised characterize 
the pharmacy apply space. 5 of the urged MeSH were then created in 
yearly updates. However, enhancing the coverage of a neighborhood 
by MeSH wordbook isn't comfortable. Existing MeSH terms ought 
to be suitably allotted to articles by NLM indexers. MeSH choice for 
pharmacy applies articles was conjointly criticized evaluated the MeSH 
assignment to articles printed throughout 5 years (2008–2012) in 10 
pharmacy journals, demonstrating that fifty two.4% had been indexed 
with none pharmacy-specific MeSH and twenty three.6% used the 
broader MeSH ‘Pharmacists’, that was shy to establish the target of the 
study. many reasons associated to NLM cataloging applies might be 
within the origin this poor MeSH assignment in pharmacy practice 
articles, however the utilization of inconsistent nomenclature during 
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this field13 was mentioned as a barrier whether or not to say for brand 
new MeSH terms or for a lot of correct MeSH assignment [3,4].

Discussion
In this context, considering that inaccuracies within the 

categorization of articles will cause vital bias throughout literature 
retrieval,9 the target of this study was to any measure the utilization of 
‘Pharmaceutical Services’ MeSH terms in studies assessing the impact 
of pharmacists' interventions. In a commencement, the systematic 
review performed was updated aiming at distinguishing all offered 
meta-analyses assessing the impact of pharmaceutical services on 
economic, humanistic, health outcomes or method indicators. 

To confirm the consistency, the initial analysis team was concerned 
into the change method. Systematic searches were conducted within the 
PubMed, Scopus, and internet of Science while not time nor language 
restrictions (see complete search strategy in Supplemental Material S1). 
Manual searches within the reference lists of the enclosed studies were 
conjointly performed. Meta-analyses of interventional or empirical 
primary studies that compared a service provided by pharmacists vs. 
any health care provider or usual care were enclosed. Articles written 
in non-Roman characters, systematic reviews while not meta-analysis, 
out-of-date meta-analysis (i.e., solely the foremost recent version was 
enclosed to avoid duplication results) or studies assessing the impact 
of interventions provided by a multidisciplinary team while not 
differentiating the role of the health professional were excluded. Meta-
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analysis eligibility method was performed severally by 2 researchers of 
the team that conducted the primary version. A accord meeting among 
these 2 researchers existed to debate discrepancies and reach a accord. If 
discrepancies persisted, a 3rd investigator of the team determined when 
a triangular meeting. The ultimate list of meta-analyses was exported 
into AN surpass (Microsoft, Redmond, WA) knowledge sheet [5,6].

In a second step, all the first studies enclosed within the systematic 
reviews with meta-analyses were known from the complete text 
version of the meta-analysis article (including on-line supplementary 
materials) by one investigator and compiled in an exceedingly second 
surpass knowledge sheet. When removing the duplicates, solely primary 
studies offered in PubMed (i.e., with AN attributed PMID) were 
designated for analyses. In a third step, all the MeSH terms allotted to 
the chosen primary studies were consistently extracted from PubMed 
mistreatment the ‘save into PubMed format feature, to form a text file 
any foreign into a 3rd surpass knowledge sheet. Then, it absolutely 
was assessed whether or not the MeSH term ‘Pharmaceutical Services' 
or any of its descendant terms (identified from the NLM controlled 
vocabulary wordbook tree - https://www.ncbi.nlm.nih.gov/mesh) had 
been allotted to the telephone system record of every primary study the 
entire definition and year of introduction of those terms ar portrayed in 
Supplementary material S2.

Additionally, the assignment of different twenty six pharmacy-
specific MeSH terms antecedently delineate within the literature and 
probably associated with pharmaceutical services was evaluated (see 
terms and definitions in Supplementary material S3). It absolutely was 
conjointly known that of those terms were allotted as a ‘Major MeSH 
term’ in every article (i.e., they denote the main target of a piece and ar 
marked with an asterisk (*); in an exceedingly search session they'll be 
accustomed limit results). All the above-named steps were performed 
in surpass (Microsoft, Redmond, WA) and EndNote The 2012 articles 
were printed in 501 completely different journals with 251 journals 
publication only 1 article, leading to a typical Bradford's distribution,20 
which suggests that little variety of journals (the core or nucleus of 
the distribution) represents an excellent proportion of citations. The 
core section of that distribution contained solely concerning fifteen 
journals comprising half-hour of articles (see graphs in Supplemental 
Material S5) [7-9]. The journals publication the best variety of articles 
were Am J Health Syst Pharm (4.6%), Pharmacotherapy (3.4%) and 
Ann Pharmacother (3.3%) (See the list of the highest journals in 
Supplemental Material S6). The median year of publication of the 
articles was 2009 (IQR 2003–2013).

Overall, 1893 completely different MeSH terms were extracted 
(median variety of fifteen [IQR 12–18] allotted MeSH terms per 
article), with 711 (37.6%) of them showing in exactly one article (see 
Supplemental Material S7). a small positive time trend relating to the 
quantity of MeSH allotted per article was discovered (Spearman letter = 
zero.193; p < 0.001). Among these terms, 548 completely different MeSH 
terms had been classified as ‘Major MeSH term’ (median of one [IQR 
1–2] Major MeSH term per article), with 267 (48.7%) of them showing 
in exactly one article, with no time trend was discovered (Spearman p = 
zero.251). proportion of MeSH classified as Major MeSH given a rather 

negative trend (Spearman letter = −0.088; p < 0.001) (see Supplemental 
Material S8-S10) [10].

Conclusion
Results from the sensitivity analyses were like those from the 

assessment. during this a lot of conservative situation, thirty one out of 
138 meta-analyses were excluded from analyses as they failed to gift the 
word ‘pharmacy’ or ‘pharmacist’ in their objective (see Supplemental 
Material S11). The remaining 107 meta-analyses enclosed 1099 
completely different primary studies. a very important proportion 
of articles news pharmacists' intervention studies aren't indexed in 
telephone system with any of the MeSH terms from the ‘Pharmaceutical 
services’ branch of the MeSH wordbook. Pharmacy applies researchers, 
editors, and peer reviewers ought to commit in mistreatment and 
promoting the utilization of standardized nomenclature, particularly 
within the new automatic categorization situation.
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