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Abstract

Background: Today, the results of assessment the performance of researchers in the form of scientometrics are used in many
cases, such as recruiting and promoting them, as well as awarding research grants.

Objectives: Given the increasing use of scientometric indicators, this study aimed to examine the shortcomings of the H-index as
the most common scientometric tool and its developed alternatives.

Methods: This review study was conducted in 1402 and by assessing the international databases/search engines of Web of Science,
PubMed, Scopus and Google Scholar as well as domestic ones including SID, Magiran, IranDoc and Elmnet. The including criteria
were referring to shortcomings of H-Index and its alternatives based on a specific scientific criterion, as well as the articles being in
English and Persian. The final included articles were determined based on the PRISMA guidelines and by appraising their content
and quality. In the first review of the articles included in the study, all the H-Index shortcomings were identified; and in the second
review, the main and common use H-Index alternatives were identified and subsequently their ability to address the shortcomings
identified for H-Index was explored.

Results: The main shortcomings of the H-Index include the limited components used in the evaluation, the lack of a logical and
statistical basis for the calculation, low validity in evaluating research performance, disregard for the performance stagnation of
researchers, disregard for articles with high citations, disregard for the number of researchers' research years, disregard for the
age of the article in the effectiveness of citations, disregard for the author's position in the article, disregard for the number of
authors of the article, disregard for self-citations and unnecessary citations, inability to distinguish between levels of research
performance, exclusion of articles with fewer citations than the H-Index, failure to weight all researcher's citations, disregard for
the complexity and type of articles, failure to consider differences between different sciences, and failure to distinguish between
articles by researchers with the same name. Studies have shown that each of the alternatives introduced for the H-Index has only
been able to cover one or two of its shortcomings, and the other shortcomings remain intact. However, the G-Index, Hg-Index,
A-Index, and M-Index indices, by focusing on the research life of the authors, the number of authors of the article, and considering
a logical and statistical basis in their calculations, have been able to overcome some of the most important shortcomings of the
H-Index and have been used in scientometric systems.

Conclusions: The H-Index and its alternatives face several shortcomings that cast doubt on their effectiveness as an efficient
scientometric index. Therefore, developing a comprehensive scientometric index or using several appropriate indicators
simultaneously can provide a suitable and objective view of researchers' performance.
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