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Abstract- This manuscript explores the application of the h-index and i10-index for evaluating the academic
quality and productivity of faculty in life sciences. By emphasizing Hirsch's rule (2005), the paper refines these
bibliometric indices’ application to life sciences, where high collaboration and interdisciplinary research influence
citation dynamics. Benchmarks specific to these fields provide a comprehensive evaluation framework for early-
and mid-career scholars. Finally, the study highlights how Hirsch’s rule aligns with researcher evaluations in fields
like bioinformatics and biotechnology, where team-based research and citation behavior differ from traditional

disciplines.
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I. INTRODUCTION In the life sciences and biomedical fields, PubMed
and PubMed Central (PMC) are indispensable.
Managed by the National Center for Biotechnology
Information (NCBI), PubMed provides indexed
abstracts and citations from peer-reviewed
biomedical journals, primarily from MEDLINE.
PubMed Central complements this by offering free
access to full-text articles, promoting open access
to high-quality biomedical research. Platforms like
Embase, which specializes in biomedicine,
pharmacology, and clinical medicine, are
particularly valuable for systematic reviews and
drug development research. Biological Abstracts,
also from Clarivate, provides comprehensive
coverage of life sciences, offering detailed indexing
for researchers in biology and medicine.

Journal indexing platforms play a critical role in
academic publishing by ensuring that scholarly
content is accessible, credible, and discoverable.
Among the most prestigious platforms, Web of
Science (WoS) and Scopus are widely regarded as
benchmarks of quality. Web of Science, maintained
by Clarivate Analytics, includes indices such as the
Science Citation Index (SCl), Social Science Citation
Index (SSCI), and Arts and Humanities Citation
Index (AHCI), as well as the Emerging Sources
Citation Index (ESCl) for newer, high-potential
journals. It is known for rigorous selection criteria
and its role in determining journal impact factors,
making it an indispensable resource for
multidisciplinary  research.  Similarly,  Scopus,
managed by Elsevier, offers broad coverage across
disciplines, robust analytics, and author profiling
tools. Its emphasis on citation analysis and
institutional benchmarking has made it one of the
most widely used indexing platforms globally.

For specialized fields, platforms like IEEE Xplore and
Chemical Abstracts Service (CAS) cater to specific
academic communities. |EEE Xplore is a key
resource for electrical engineering, computer
science, and electronics, while CAS focuses on
chemical sciences and related research. MathSciNet,

© 2024 Dr. V. K. Singh. This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly credited.




Dr. V. K. Singh. International Journal of Science, Engineering and Technology,

2024, 12:6

maintained by the American Mathematical Society,
is an essential tool for mathematicians, offering
reviews, abstracts, and bibliographic information.
Similarly, PsychINFO, managed by the American
Psychological  Association, provides detailed
indexing in psychology and related fields, making it
a cornerstone for researchers in behavioral sciences.
These indexing platforms ensure quality control and
provide researchers with access to credible, peer-
reviewed research while enabling advanced citation
tracking and analytics. They collectively support the
global dissemination of knowledge, fostering
innovation across academic and professional fields.
These platforms collectively play a critical role in
promoting quality research, providing access to
credible knowledge, and enabling advanced citation
tracking and analytics for the global scientific
community. The h-index and i10-index are widely
used metrics for assessing academic impact, but the
application of these indices requires careful
interpretation, especially in research fields like
bioinformatics, biotechnology, and life sciences.
Hirsch's rule (2005) is crucial in this context, as it
provides the foundational principle for calculating
and interpreting the h-index. According to Hirsch,
the h-index is defined as the number h such that
the researcher has h publications with at least h
citations each. Hirsch’s rule emphasizes the balance
between the quantity of publications and the
quality of citations, thus providing a clearer
reflection of scholarly influence.

In life sciences, where research often involves large
collaborative teams and interdisciplinary work,
Hirsch's rule helps clarify how individual scholars
can be evaluated against field-specific standards.
These fields often exhibit distinct citation patterns,
and understanding Hirsch's rule in this context
allows for better benchmarking of both early-career
and mid-career researchers. The primary goal of
this study is to investigate how Hirsch's rule can be
integrated into the evaluation of faculty in
bioinformatics, biotechnology, and life sciences.
This study will explore how the h-index and i10-
index can be used together to provide a more
comprehensive evaluation of academic quality.
Additionally, it will examine how Hirsch's rule
applies in these disciplines, where research output

tends to be highly collaborative, often resulting in
substantial  citation counts for individual
researchers.

Il. UNDERSTANDING HIRSCH'S RULE,
THE H-INDEX, AND 110-INDEX

Hirsch's rule specifies that an academic's h-index is
defined as the highest number h such that the
researcher has h publications with at least h
citations each. For example, if a researcher has an
h-index of 10, this means that they have at least 10
publications, each of which has been cited at least
10 times. The h-index reflects a balance between
productivity (number of publications) and impact
(the number of citations these publications receive).
Hirsch's Rule clarifies that the h-index increases
with both the number of published papers and their
impact. However, it does so at a diminishing rate. A
scholar who has published 20 papers, but only a
few of them are highly cited, will have a lower h-
index than someone who has published 10 papers,
all of which are widely cited. Hirsch’s framework
was developed to highlight that the quality of a
scholar's work, measured by citations, must match
their output.

Hirsch’s rule ensures that a researcher’s h-index
reflects both the quality and quantity of their
scholarly contributions. As these fields are highly
interdisciplinary and involve large-scale
collaborative research, it is crucial to account for the
citation dynamics that may differ from those in
traditional fields like humanities or engineering. The
i10-index is a simpler metric that counts the
number of publications with at least 10 citations.
This index, while not as sophisticated as the h-
index, can still provide useful information, especially
for fields like bioinformatics and biotechnology,
where key papers often achieve high citation
numbers. The i10-index is particularly useful in
evaluating whether an academic's early-career
works have made a tangible and measurable
impact. While both the h-index and i10-index are
valuable  metrics, Hirsch’s rule serves to
contextualize these measures in a way that
highlights the balance between productivity and
quality. For example, an h-index of 12 suggests that
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a researcher has 12 publications with at least 12
citations each, which, according to Hirsch's rule,
reflects a consistent and impactful body of work.
When combined with the i10-index, the h-index
offers a fuller picture of a scholar’s contribution to
their field.

l1l. H-INDEX BY ACADEMIC STAGE IN
LIFE SCIENCES

Let's look at the expected H-index ranges at
different academic stages for researchers in Life
Sciences.

PhD Student (H-index: 2-5)

As PhD students, individuals are just starting their
research careers. The focus is typically on
completing coursework, conducting research under
a mentor's supervision, and publishing early
findings.

Publications: PhD students in Life Sciences may
have a couple of publications, often in lower-impact
journals or as part of larger collaborations. They
may not yet have developed their independent
research trajectory.

Citation Impact: Since they are still in the early
stages, the number of citations per paper may be
lower, and thus their H-index will be modest.

Typical Range: 2-5, reflecting the limited number of
publications and citations at this stage.

Postdoctoral Researcher (H-index: 6-16)

During the postdoc phase, researchers typically
gain more independence and start to develop their
own research programs, often publishing more
extensively and gaining recognition in their specific
field.

Publications: Postdocs are expected to publish
several papers, usually with more substantial
contributions compared to their PhD years. These
may include solo or first-author papers that are
more frequently cited.

Citation Impact: Postdocs are often involved in
studies that contribute significantly to a specific
niche in Life Sciences, increasing their visibility and
citation counts.

Typical Range: 6-16, as postdocs accumulate more
publications and their work starts to gain traction in
the field.

Assistant Professor (H-index: 12-25)
As an Assistant Professor, individuals are expected
to have established their own independent research
programs, which include securing grants,
publishing papers regularly, and contributing to
significant advancements in their field.

Publications: At this stage, researchers are likely to
have several publications as first authors, and may
also contribute to high-impact collaborative
projects. Assistant Professors are expected to have
a solid record of published papers in reputable
journals.

Citation Impact: As their research gains recognition,
their citations begin to grow steadily, particularly if
their work addresses important or high-profile
issues in the field of Life Sciences.

Typical Range: 12-25, reflecting the growing
influence of their work and expanding publication
record.

Associate Professor (H-index: 20-40)

Associate Professors in Life Sciences are well-
established researchers with a consistent output of
high-quality publications. At this point, they are
expected to have a strong track record of both
independent research and collaboration.

Publications: By this stage, they often have a
robust portfolio of publications, many of which are
cited by other researchers. They may also hold
leadership positions in large research projects or
consortia.

Citation Impact: The H-index continues to grow as
they accumulate citations from influential studies.
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They are often cited by other researchers working
in similar or adjacent areas.

Typical Range: 20-40, indicating a strong research
profile with substantial recognition in the field.

Full Professor (H-index: 32-60+)

Full Professors are leaders in the field with a
longstanding career of research excellence,
publications, and contributions to scientific

knowledge. They have substantial influence on the
direction of research in their discipline.

Publications: They typically have a large volume of
publications in top-tier journals, and are often cited
extensively. They may also be involved in editing
journals, organizing conferences, and mentoring
the next generation of scientists.

Citation Impact: As established leaders in the field,
their H-index reflects both a large number of highly
cited papers and a history of substantial academic
impact. Full Professors in Life Sciences often have
citations in the thousands.

Typical Range: 32-60+, with some reaching even
higher levels depending on the field and the scale
of their contributions.

IV. WHY H-INDEX IS HIGHER IN LIFE
SCIENCES

The Life Sciences field tends to have a higher H-
index for several reasons:

1. Collaborative Nature of Research

Life Sciences researchers often collaborate with a
large number of co-authors, increasing their
citation counts through impactful papers from
large-scale research teams.

2. Frequent Publication

Life Sciences research often requires multiple
publications to communicate findings, boosting
citation likelihood and h-index.

3. Public Health and Global Impact
Research with direct implications for public health
or medicine attracts global attention and citations.

4. Institutional and Grant Support

Extensive funding in Life Sciences facilitates high-
quality, frequent publications and impactful
research.

The benchmarks presented for various academic
stages offer a robust framework for assessing the
contributions of early- and mid-career faculty. This
ensures that faculty evaluations are not only
quantitative but also context-sensitive,
acknowledging the unique citation dynamics and
collaborative nature of life sciences research.

The manuscript emphasizes the necessity of
complementing these bibliometric measures with
qualitative  assessments, such as teaching
performance and service contributions, to create a
holistic evaluation of academic excellence.

The integration of additional metrics like the
altmetric score is proposed as a future direction to
enrich the understanding of academic impact,
particularly in terms of public and media
engagement.

The effective application of the h-index, i10-index,
and Hirsch’s rule provides a meaningful and
equitable approach to evaluating academic quality.
This framework can guide institutions in fostering
impactful research while acknowledging the diverse
contributions of scholars in life sciences.

H-index benchmarking for Faculty in Life Sciences
and other fields

Stapleton 2024 suggests specific benchmarks for
interpreting the h-index in life sciences and other
fields based on career stage and field norms (Table
1).
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Table 1: H-index benchmarking for Faculty in Life
Sciences and others
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Future Prospects

The integration of artificial intelligence (Al) tools
like ChatGPT with bibliometric indicators, such as
the H-index, marks a transformative shift in
scientific writing, evaluation, and communication. Al
tools have shown significant potential to streamline
the drafting process, enhancing efficiency and
accessibility for researchers globally. However,
ethical concerns and the need to maintain
academic integrity must be addressed to ensure
these technologies serve as supportive tools rather
than compromising scientific rigor. Bibliometric
measures like the H-index remain pivotal in
evaluating research impact and academic
progression, but future advancements may include

refined metrics that capture research
independence, interdisciplinary contributions, and
societal impacts. Al's role in bibliometric analysis
could further improve accuracy and granularity in
assessing the quality and reach of research output.
Despite the promise, navigating the ethical and
practical challenges posed by Al tools will require
the development of clear guidelines and robust
mechanisms to detect and mitigate potential
misuse. Moreover, the accessibility afforded by Al
has the potential to democratize scientific
communication, enabling researchers from diverse
linguistic and geographical backgrounds to engage
in global academic discourse. This, in turn, could
accelerate innovation and collaboration across
disciplines. As academic ecosystems adapt, the
integration of Al tools may also redefine traditional
publication  models, fostering  transparency,
reproducibility, ~and  automated  manuscript
evaluation processes. The interplay between Al
applications and  bibliometric advancements
presents a unique opportunity to transform the
academic landscape, but ensuring equitable and
impactful implementation will be essential for
sustainable progress.

V. CONCLUSION

The h-index and i10-index, when wused in
conjunction with Hirsch's rule, offer a robust
framework for evaluating Assistant and Associate
Professors in bioinformatics, biotechnology, and life
sciences. Hirsch's rule clarifies how publication
productivity and citation impact interact, providing
clear benchmarks for faculty at various career
stages. It is recommended that academic
institutions incorporate both the h-index and i10-
index in their faculty evaluation processes, while
also using Hirsch's rule as a reference point for
interpreting these indices.

These metrics should be considered in combination
with other factors like teaching excellence and
service contributions to provide a comprehensive
evaluation. Future research could explore the
integration of Hirsch's rule with additional metrics
like the altmetric score, which measures public and
media engagement with scholarly work. Exploring
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such complementary indices can lead to a more
comprehensive assessment of academic impact in
bioinformatics, biotechnology, and life sciences.

In Life Sciences, the H-index grows significantly as
researcher’'s progress through their careers,
reflecting both their increasing productivity and the
high citation impact of their work. From PhD
students to Full Professors, the H-index range
steadily increases, with expectations for higher
values due to the collaborative nature, large-scale
publications, and broad impact of research in this
field. For aspiring Life Sciences researchers, the key
to achieving a high H-index is consistent
publication in reputable journals, the quality of
research, and the ability to contribute to high-
impact studies that attract citations from the
broader academic and scientific community.
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