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Abstract

Objectives: This study aims to examine the trends and
distribution of research areas and methodologies in
biochemistry theses over time by performing a bibliometric
analysis in the CoHE database and comparing them with
PubMed trends.
Methods: The study includes biochemistry theses from
Türkiye spanning 1969 to 2023, totalling 5,543 theses in the
CoHe database. Also, the PubMed database is used to
compare the world’s and our country’s scientific trends.
Google Sheets, AppSheets and Python are used for data
analysis. The study employed various bibliometric tech-
niques like performance analysis, cluster analysis, science
mapping and co-occurrence analysis.
Results: Although several diseases exhibited insignificant
associations, pregnancy demonstrated a significant positive
correlation between CoHE and PubMed trends (ρ=0.455,
p=0.0022). The noted negative associations for atheroscle-
rosis (ρ = −0.429, p=0.0041) and hypertension (ρ = −0.470,
p=0.0015) suggest that national trends in thesis production
differ from international publication trends for these con-
ditions. Furthermore, oxidant-antioxidant system studies at
CoHe have held the first place for over 30 years, despite
being decreasing after the 2000s and having a positive but
statistically irrelevant connection with global trends
(ρ=0.100; p=0.873).

Conclusions: We propose that biochemistry studies should
prioritise diseases such as atherosclerosis and osteoarthritis
in parallel with the findings in our work, particularly
considering increasing life expectancy. Moreover, placing
increased focus on microbiota studies and the utilisation of
animal models within research methodologies will be
crucial for advancing our understanding in the field.
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istry; residency

Introduction

On March 14, 1827, the Ottoman Empire established the first
medical school in theWestern style, called Tıphane (Medical
House), where Chemistry was taught in the last year of ed-
ucation. The roots of modern chemistry in Türkiye can be
traced to the publication of the “Usûl-i Kimya” [Elements of
Chemistry] in 1848. Written by Dr. Mehmed Emin Dervish
Pasha, it is the first independent chemistry book published
in Türkiye, and it projects the level of chemistry of the period
quite well [1].

Studies on speciality training in Biochemistry in Türkiye
started in accordance with the “The Law on the Style of
Practice of Medicine and Medical Specialities” dated
14.04.1928 and No. 1219, and the “Regulation onMedicine and
Speciality Certificates” dated 29.06.1929 and No. 8034. In
these regulations, speciality branches were defined into two
groups: clinical and laboratory. The laboratory specialities
consisted of 6: Bacteriology, Pathology, Chemistry of Medi-
cine, Mental and Forensic Medicine, Radiology and Physical
Therapy. Over the years, the speciality was named Chemis-
try Medical (1929), Vital Chemistry (1947), Vital and Medical
and Nutritional Chemistry (1949), Vital and Medical Chem-
istry (1955), Medical Biochemistry (1961), Biochemistry
(1962), Biochemistry and Clinical Biochemistry (1983), and
Medical Biochemistry (2002) [2].

Like other science branches, biochemistry has been
rapidly evolving in Türkiye, with a growing emphasis on
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research and education over the past few decades. Over the
years, Turkiye has had approximately 1,555 Laboratories and
84 Public Health Laboratories, and these numbers are
growing. The data indicate that there are more than 1,000
specialists in biochemistry, with the combined total of in-
dividuals holding master’s and doctoral degrees potentially
being twice that amount.

Bibliometric analyses provide a quantitative and
objective approach, offering a broader perspective in a
shorter time than other methods [3]. Bibliographic analysis
involves using statistical analysis methods encompassing
various laws and techniques to examine the characteristics
of academic publications. It is used to study the aspects and
processes of change in academic work in different scientific
disciplines or sub-disciplines within the same field. Hence,
well-executed bibliometric studies can establish solid foun-
dations for advancing a field in new and meaningful ways.
They enable and empower scholars to obtain a compre-
hensive overview, identify knowledge gaps, generate new
ideas for further investigation, and position their intended
contributions to the field [4].

Performance analyses and the science mapping method
used in bibliometric studies visually illustrate the frame-
work, connections, and trends present in a research area. It
extends past conventional citation analysis by revealing
patterns in academic literature, including the identification
of clusters, the co-occurrence of terms, and the evolution of
themes [4].

Reference works in the field show changes in topics that
arise according to the necessities of the time. Due to this
unpreventable change, there are no sharp boundaries
among the research topics in Biochemistry. Key research
areas in biochemistry have evolved over time, including
study trends in diseases, emerging fields, and study mate-
rials, reflecting advancements in study techniques and the
changing needs of the scientific community.

Our objective was to conduct a comprehensive analysis
of the Master’s, Doctorate, and Medical Specialty theses in
the field of Biochemistry available in the National Thesis
Center of the Council of Higher Education database. Hence
illustrating the trends and distribution of research topics
over the years and comparing themwith PubMed trends. By
doing so, we hope to provide insights into the evolution and
current state of biochemistry research in Türkiye. We also
aimed to illustrate the contribution rates of universities and
institutes to serve to elucidate the dynamics of academic
collaboration within the field.

Although research on a global scale has been thoroughly
examined using indexed databases like PubMed, there is still
a notable lack of insight into the national research dynamics
in Türkiye, especially regarding the graduate-level academic

output. To the best of our knowledge, no detailed study has
been conducted to systematically evaluate the distribution,
thematic evolution, and institutional contributions of Mas-
ter’s, Doctorate, and Medical Speciality theses in biochem-
istry in Türkiye.

This research seeks to address that gap by reviewing all
biochemistry-related theses accessible in the National Thesis
Centre of the Council of Higher Education database. We aim
to reveal the research trajectory, pinpoint underexplored
areas, and underscore institutional productivity by investi-
gating topic trends over time and aligning them with inter-
national publication patterns through PubMed. We also
aimed to establish a framework for evaluating national ac-
ademic priorities, collaboration dynamics, and alignment
with global trends.

Materials and methods

Study design

Our study is a cross-sectional descriptive research study. The
research scope includes all master’s, doctorate (PhD), and
speciality theses (ST) (n=5,443) conducted in biochemistry
departments of medical, pharmacy, veterinary, chemistry,
nutrition and dietetics, and engineering faculties between
1969 and 2023.

Data collection

All postgraduate theses conducted in Turkiye are openly
accessible at the Council of Higher Education (CoHE, also
known as YÖK in Türkiye) Thesis Database system [5]. The
metadata of these theses (including thesis number, title,
author, advisor, year, thesis type, page count, and university)
have been used. We excluded the theses that were missing
even one of the metadata mentioned, resulting in the se-
lection of 4,851 theses, which accounted for 89 % of the total
database (5,443). We pruned the useless data like the thesis
IDs and the download links. The global trends of diseases,
topics, material types, and study techniques were obtained
from PubMed, which also gives these data as open source, by
using PubMed Advanced Search Builder [6].

Unfortunately, we were unable to segregate the data
obtained from PubMed to exclusively focus on biochemistry;
therefore, the data was retrieved as a general result of the
search terms, including the entire database.

Since the data is publicly accessible, ethical approval
was unnecessary for our study (Table 1).
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Data analysis

Google Sheets and Flourish programs were used to analyse
and obtain min, max, mean values, percentages, common
subject and subtopic analysis, frequency tables, and visual
graphics based on these data. Python is used to calculate rho
and p values for Spearman analysis of the Turkish and global
trends [7]. Due to the extensive size of the data, the article
and graphics present the most crucial findings. Also, co-
occurrence analyses and cluster analysis were performed on
the data we extracted from the CoHE database, by Florish
and VosWiever programs.

Results

5,443 theses were analysed in the CoHe database; master’s
theses ranked first with 2,743 (50.4 %), followed by medical
speciality theses with 1,405 (25.8 %) and doctoral theses with
1,295 (23.8 %).

Out of these theses, 5,277 (96.95 %) were conducted in
public universities, while 166 (3.05 %) were conducted in
private universities.

The establishment of new universities in Türkiye during
the 1990s led to a significant increase in the number of
biochemistry theses. Before 2000, over 100 theses were
produced annually, and currently, that number exceeds 300
(Figure 1).

While the number of institutions providing biochem-
istry master’s, doctorate and medical speciality education in

Türkiye is 109, the five universities with the highest number
of these studies are Istanbul University (408, 7.50 %), Ege
University (363, 6.67 %), Marmara University (315, 5.79 %),
Gazi University (259, 4.76 %) and Selçuk University (235,
4.32 %). Supplementary Table S1 shows the detailed version
of the distribution of the top 10 universities with the most
theses, dates of establishment and these types. Also, the
publication years of the first public biochemistry theses and
the founding years of the universities in Türkiye is shown in
Supplementary Figure S1.

2,930 (53.8 %) theses were conducted in the Department
of Biochemistry (2,340 of these theses were conducted in the
Faculty of Medicine, Training and Research Hospitals and
Institutes of Health Sciences, while the remaining 590 were
conducted in the Institute of Science, Institute of Engineering
and Science, Institute of Bio-Medical Engineering and
Graduate Education Institutes.) 1816 (33.3 %) theses were
conducted in the Department of Medical Biochemistry.
There were many different uses of the department name in
the database, like “Department of Biochemistry (Medicine)”,
“Department of Biochemistry and Clinical Biochemistry”
and “Department of Medical Biochemistry”. The authors
have combined all these department names into a single
title, “Department of Medical Biochemistry” for practical
purposes.

324 (5.9 %) theses studied in the Department of
Biochemistry (Veterinary) (Considered as a single title
together with Veterinary Biochemistry), 149 (2.7 %) theses
studied in the Department of Pharmaceutical Biochemistry,
104 (1.9 %) theses studied in the Department of Molecular
Biochemistry and Genetics, 40 (0.7 %) thesis studied in the

Table : The diseases, study topics, materials, and techniques analysed in biochemistry theses.

Diseases (n=) Study topics (n=) Study materials (n=) Study techniques (n=)

Anxiety Gallstones Leukemia HIVa DNA and genetics Serum Colorimetry
Cancer Allergy Herpes Bronchitis Cell signaling Tissue PCR
Pneumonia Measles Gastroenteritis Sinusitis Oxidant-antioxidant system Plant extract Routine biochemistry
Atherosclerosis AIDS Coronavirus Diarrhea Metabolism Saliva Chromatography
Hypothyroidism Endometriosis Asthma Dysentery Hormones Cell culture Spectrophotometry
URTI Anorexia Osteoporosis Hepatitis Lipids Plasma Cell culture
Ulcer Glaucoma Alcoholism Cold Apoptosis Animal experiment Sequencing
Diabetes Pancreatitis Psoriasis Cell damage Bone marrow Western blot
Obesity Autism Angina Vitamins and minerals Urine Flow cytometry
Cirrhosis Fibromyalgia Meningitis Enzymes Epidemiological study Turbidimetry/Nephelometry
Hypertension Reflux Gout Inflammation Microbiome Survey
Alzheimer Headaches Hepatitis Nutritional biochemistry Synovial fluid Electrophoresis
Influenza Arthritis Stroke Mitochondrial function CSFb Immunohistochemistry
Epilepsy Anemia Salmonella Neurochemistry Sweat Microscopy
Pregnancy Colitis Malaria Amniotic fluid ELISA
Depression Acidosis Aneurysm Pleural fluid Southern blot
Tuberculosis Gastritis Schizophrenia Extraction

aHuman immundeficiency virus. bCerebrospinal fluid.
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Department of Biochemistry Science and Technology, 38
(0.7 %) thesis studied in the Department of Biochemistry
and Molecular Biology, 21 (0.4 %) thesis studied in the
Department of Biochemical Engineering, 15 (0.3 %) thesis
studied in the Department of Pharmaceutical Biochemistry,
and 6 (0.1 %) thesis studied in the Department of
Biochemistry and Physiology. Supplementary Table S2
shows the detailed number of contributions by faculty
departments.

In terms of institutes (3,191 58.61 %) of the theses were
conducted in the Institute of Health Sciences, 1,207 (22.17 %)
in the Faculty of Medicine, 687 (12.62 %) in the Institute of
Science, 237 (4.35 %) in Training and Research Hospitals, 104
(1.91 %) in the Institute of Graduate Education, 13 (0.24 %) in
the Institute of Engineering and Science, 3 (0.06 %) in the
International Institute of Biomedicine and Genome, and 1
(0.02 %) in the Institute of Bio-Medical Engineering. Sup-
plementary Table S3 shows the detailed number of contri-
butions by institutional departments.

The median page count for all theses was 84 (IQR:
67–106). The validity of page counts exceeding 200 is some-
what controversial, so they were considered as outliers. The
distribution of the page numbers of the theses by type is
shown in Supplementary Figure S2.

A minimum of one disease was referenced in 3,046
(62.8 % of the total available) of the theses. Cancer was the
primary focus of research studies, followed by diabetes in
the second position, and upper respiratory tract infections
(URTI) ranked third. Global health trends at PubMed reveal
that the leading disease studies are cancer, diabetes, and
pregnancy (Figure 2).

We also conducted an analysis of diseases year by year.
In addition, we have provided links to access an interactive
race graph for further exploration, which can be found in
the supplementary data.

Although several diseases exhibitedweak or statistically
insignificant associations between CoHE and PubMed
trends, only pregnancy demonstrated a significant positive
correlation (ρ=0.455, p=0.0022). The noted negative associa-
tions for atherosclerosis (ρ = −0.429, p=0.0041) and hyper-
tension (ρ = −0.470, p=0.0015) suggest that national trends in
thesis production differ from international publication
trends for these conditions.

The 10 most studied topics are given below. Since the
2000s, there has been a relative increase in studies about
inflammation, apoptosis, DNA and genetics and a decrease in
studies on lipid metabolism, oxidant-antioxidant systems,
and enzymes.

Global trends in the past 15 years show that energy
metabolism studies have found a place with an increase.
Studies related to enzymatic studies are in the second line
and apoptosis is in the third (Figure 3).

In terms of Energy Metabolism, the data from CoHE
demonstrates an upward trend, though there has been a
slight decline over the past decade, its importance remains
significant. In contrast, the information from PubMed re-
veals a subtle decrease in the global studies on energy
metabolism, although the total percentage is higher than
CoHE (%9.9 vs. %6.95, respectively).

In the context of hormones, the CoHE data reveals a
positive trend; in contrast, the PubMed dataset reflects a
steady decline in hormone-related publications and a weak

Figure 1: Yearly publication numbers of the
theses in the CoHe database, from 1969
to 2023.
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Figure 2: Distribution of various diseases reported in the reviewed theses and the PubMed database, respectively, showing the frequency of each
disease across the datasets.
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correlation (ρ=0.100, p=0.8729). This indicates a globally
consistent downward trajectory in research on both energy
metabolism and hormones, whereas the national data

reveals a weaker and more variable local increase. Subjects
including Cell Signalling, Apoptosis, Enzymes, and Inflam-
mation exhibited a perfect positive correlation (ρ=1.000,

Figure 3: The top 10 most frequently studied research topics per decade, according to data from the CoHE and PubMed, respectively.
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p<0.001), indicating a strong alignment between thesis
output and worldwide publication trends (Table 2).

The primary materials utilised in the theses are serum,
plasma, and animal tissues as depicted in the supplementary
data section. For the global research, epidemiological studies
take precedence as the first investigation stage. Animal
studies follow them, and serum comes third, similar to
Turkiye’s studies in the PubMed database, except for the
animal studies. Distribution of material types used in the
studies in CoHe and PubMed is shown in Supplementary
Figure S3.

A minimum of one study method was referenced in
4,456 (91.9 % of the total available) of the theses included in
our research. Spectrophotometry is the most used technique
with a number of 1921 (43.1 %). Routine biochemistry tech-
niques (complete blood count, renal and liver function tests,
hormone panels, etc.) are the second most used with 1847
(41.44 %). The third is cell culture, which is 754 times (16.9 %)
(Figure 4).

Also, co-occurrence analyses were performed in our
research. An overview of the interconnections related to
research can be seen in Figure 5.

The Cluster Analysis of the extracted data and the
research topics can be seen in Figure 6.

Discussion

This research comprehensively analyses master’s, doctoral,
and speciality theses completed between 1969 and 2023. This
53-year longitudinal study comprehensively examines the
entirety of theses available in the CoHe database and certain
topics for PubMed, focusing on emerging trends related to
diseases, thematic areas, research methodologies, and ma-
terials utilised within these academic works.

Similar studies on this subject in our country were
conducted in various medical fields, such as pediatrics,
anaesthesia, history of medicine, Emergency Medicine, and
Covid-19. On the other hand, aswe examine the literature for
bibliographic studies of theses in Turkiye, we find works in
chemistry, Dermatology and Public Health [8–15]. In the
global context, there are bibliographic studies from recent
years with topics like stroke and microbiata, circular RNA
and health sciences [16–18].

According to the National Science Foundation, the
Biology and Biomedical departments in the United States
have grown by 10.8 % over the last decade, graduating
9,218 PhD students in 2022. Of this number, 465 PhD theses
were studied in biochemistry and 326 in biochemistry and
molecular biology [19].

Although specific biochemistry department statistics
across Europe are inaccessible, in 2021, 28,147 individuals
graduated with a postgraduate degree in Germany, 13,729 in
France and 10,889 in Spain. Overall, this represents a rate of
21.9 graduates per 1,000 people aged 21 to 29 across the EU
(European Union), while our country has a rate of 14.2
graduates per 1,000 people in the same age group [20].

Even though the quality of research is more important
than quantity, studies in biochemistry are increasing much
more in our country than in the US (United States) when we
look at population percentage. Although there seems to be
some decrease due to restrictions during the Covid-19
pandemic period, the number of these in the field of
biochemistry in 2022 was 296 and in 2023 was 340, which is
quite promising compared to the US statistics given above. A
study analysing medical articles retained by Web of Science
and published by Turkish universities in 2010–2012 deter-
mined that biochemistry was the field with the most con-
tributions among basic medical sciences, with 337 studies
[21]. We could barely say that the number is almost parallel
to the thesis production. However, in the comparison of all
post-graduate statistics given above, it can be seen that we
are slightly behind, considering the high potential of our
country.

In the mentorship of students regarding the selection of
thesis topics and methodologies, it is crucial for educators to

Table : Spearman analysis of the frequencies of the top  studied
diseases and topics, CoHe vs. PubMed.

Spearman’s rho p-Value

Disease
Cancer . .
Diabetes . .
Urti −. .
Atherosclerosis −. .
Obesity . .
Hypertension −. .
Pregnancy . .
Alzheimer −. .
Arthritis . .
Anemia −. .
Topics
Cell signaling . <.
Apoptosis . <.
Enzymes . <.
Inflammation . <.
Lipids . <.
Oxidant antioxidant systems . .
Hormones . .
Cell damage . .
Others −. .
Energy metabolism −. .
Dna and genetics −. .

Significant relationships denoted as bold.

Özdemіr et al.: A bibliometric analysis of biochemistry theses 7



stay informed about prevailing trends in academia. This
understanding enables them to offer relevant and practical
guidance, thereby enhancing the overall academic

experience for their students. For example, in 2014, before
the passing of cancer, diabeteswas the No. 1 research topic of
the theses for a long time. Atherosclerosis is the No. 4, and

Figure 4: Yearly distribution of study techniques – the changing trends in methodological approaches over time in the database of the CoHE and the
PubMed, respectively.
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obesity is the No. 5 topic among diseases.While the incidence
of Alzheimer’s disease is relatively low, it has become one of
the top 10 diseases since 2017. Upon comparing these find-
ings with the PubMed results (even though we could not
separate these data into biochemistry and others), Cancer,
Diabetes, and Pregnancy share the first three places,
respectively, and are similar to our country. Depression is
the 4th most studied case globally, and although the
pandemic is over, Coronavirus comes fifth. As of 2023,
depression is not included among the top ten most-
researched diseases in our country.

These changes are clearly driven by the expansion of
cancer and obesity screening programs, coupled with a
surge in public awareness regarding these critical issues.
Furthermore, the aging population and the increasing di-
agnoses of Alzheimer’s disease are undeniable factors that
contribute to this trend.

Biochemistry departments may not receive adequate
funding for these diseases; a larger share of resources may
instead be directed toward family medicine, internal medi-
cine, and cardiology departments. Additionally, there exists
a government program in Türkiye titled the “Cardiovascular
Diseases Prevention and Control Program” (T.C. Sağlık
Bakanlığı 2021), which provides insight into the matter by
emphasising “prevention and control” rather than focusing
on “research.” We assert that local project sponsors,
including research institutions and organisations such as
TUBITAK (Scientific and technological research council of
Türkiye), should play a prominent role in disseminating
substantial research funding initiatives within Türkiye.
Although the incidence of hypertension in Türkiye isn’t
markedly greater than in other nations, key factors such
as obesity, significantly higher salt intake habit and
urban lifestyle lead us to believe that hypertension and

Figure 5: Co-occurrence network analyses of research keywords based on CoHE. (A) Overview of the study techniques in disease-related research,
(B) overview of studymaterials in disease-related research, (C) overview of study topics in disease related research, and (D) overview of studymaterials in
research on study techniques. Nodes are sized based on frequency of occurrence and edges represent the strength of co-occurrence between them. RB
tests: Routine Biochemistry, TN methods: Turbidimetry/Nephelometry.
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atherosclerosis will become a more uprising issue in the
coming years [22, 23].

Oxidant-antioxidant systems are the first, enzymes are
the second, and inflammation are the thirdmost studied topic,
according to PubMed Trends. Interestingly, studies related to
the oxidant-antioxidant system gained popularity in our
country earlier than in the world. The theses demonstrate a
significantly higher interest of focus on topics related to en-
ergy metabolism and hormonal dynamics when compared to
the content available in PubMed. These patterns may reflect
variations in the focus of health policies, the prevalence of
diseases, or the incentives present within academic in-
stitutions at the national level: for example, certain autoim-
mune hormonal disorders are prevalent, such as Hashimoto’s
and Graves’ disease, while others, like Celiac disease, are
more commonly observed in our region.

It is encouraging to note the interest in important topics
such as cell signalling and apoptosis within our country; on
the other hand, areas such as Metabolism and DNA and Ge-
netics displayed weak or negative correlations, suggesting
variations in research priorities. The absence of a significant
connectionwas not surprising, particularly in a field like DNA
and Genetics. These areas demand high-cost equipment and
kits, and are primarily the focus of the Genetics department.

According to various types of materials, epidemiological
studies, studies on different tissues, and animal experiments

are the top three categories in PubMed. In particular,
research related to microbiota has nearly increased sixfold
in the last 10 years. It has risen to the sixthmost studied area
among the studies we examined. It would not be incorrect to
state that the research conducted in this field will become
even more significant in the upcoming years.

Upon examining the year-by-year distribution, it is
evident that there has been a noticeable increase in the use
of cell culture, plant studies, and animal experiments
following the year 2000. Spectrophotometry is the first, basic
biochemistry techniques (Complete blood count, AST, ALT,
urea, creatinine, amylase lipase etc.) the second, and cell
culture is the third most studied technique in the theses.
According to PubMed trends, sequencing isfirst, and surveys
and extractions come after worldwide. Chromatographic
techniques have declined to fifth place since 2018. In com-
parison with PubMed, we see that ELISA (Enzyme linked
immunosorbent assay), spectrophotometry, and chroma-
tography have drawn a plateau in the last few years, even
with a slight decrease, possibly due to the Covid-19
pandemic. It could be said that these findings are in con-
flict with the changes in the selection of study techniques
around the world.

In the context of research related to diseases, especially
in cancer studies, it is clear that cell culture, polymerase
chain reaction (PCR), and spectrophotometric analysis are

Figure 6: The cluster analysis of the extracted
data and the research based on CoHe.
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commonly utilised. Additionally, significant subjects in
cancer research encompass cell signalling, apoptosis, DNA
and genetics, as well as oxidant-antioxidant systems, high-
lighting themechanisms explored in oncology. The favoured
methodologies for studies on upper respiratory tract in-
fections (URTI) are PCR, oxidant systems, and routine
biochemistry. In diabetes research, the most frequently
selected techniques include routine biochemistry, spectro-
photometric methods, and chromatography. Diabetes
research is closely associated with all of the study topics,
mostly in enzymes, metabolism, and oxidative stress.

Serum is the most commonly used specimen in nearly
all disease categories, similar to plasma. Serum is also
strongly linked with techniques like spectrophotometry,
ELISA, routine biochemistry, and chromatography. Animal
studies also play a significant role, especially in studies
related to cancer, obesity, and diabetes, highlighting their
emerging trend in experimental disease modelling. Animal
studies are particularly associated with ELISA, chromatog-
raphy, and blotting techniques. Although urine is less
frequently utilised overall, it’s used in nearly every method
and is employed explicitly in studies like diabetes and
pregnancy.

Surveys serve as a crucial method for gathering health
and social science data from a selected group of individuals
in a consistent manner to gain insights about a broader
population. Research involving surveys enables scholars to
obtain empirical information within a relatively short
timeframe. Nonetheless, as a key finding of our study, the
number of surveys conducted in the biochemistry field has
been quite limited, presenting a considerable study area for
the future advancement of the discipline.

Although the industry is at the forefront of information,
directing science and various technological fields, break-
throughs in the fields of diseases, medicines, study tech-
niques and chemicals are emerging from research
laboratories, and science fields are adapting to these ad-
vances [24]. There is an obvious necessity to boost R&D and
R&D plant funding for biochemical research.

While Türkiye isn’t among the countries receiving the
most funds, the National Institutes of Health (NIH) website
lists 811 grants totalling $340 million, and more than 60
countries use them. It’s easy to predict that therewill be even
more challenging times for global funding, particularly since
the US is planning to decrease its financial backing for the
NIH and has suggested lowering grant approval rates from
40 to 15 % [25]. Nonetheless, this presents an opportunity for
us to turn the crisis into an opportunity by enhancing local
funding sources. Our country may even be preferred over
countries like the United States, where people leave the
country due to delayed payments [26]. As a result of

significant local investment in its research and academic
institutions, China, as the largest member of the union
driven by Brazil, Russia, India, China and South Africa
(BRICS), has emerged as the leading nation in scientific
output, surpassing the United States [27]. It is estimated that
China produces 27 % of the world’s publications, and 60–
65 % of the publications within the BRICS countries [28].

Conclusions

We aimed to examine the changing trends in biochemistry
research, emphasising critical methodologies and their
alignment with PubMed trends. Our results indicate an
increasing focus on microbiota and cell culture, and a gap in
studies in pregnancy and surveys, mirroring the overall shift
in scientific research. We propose that studies in biochem-
istry should prioritise diseases such as atherosclerosis and
osteoarthritis in parallel with the findings in our work,
particularly considering increasing life expectancy. More-
over, placing increased focus on microbiota studies and the
utilisation of animal models within research methodologies
will be crucial for advancing our understanding in this field.

Although this study offers significant insights, future
investigations might enhance these trends by incorporating
real-time data analysis. Grasping these patterns is crucial for
guiding future biochemistry research and fostering ongoing
scientific advancement.

Limitations

The primary limitation of our study is the absence of analysis
from universal thesis databases such as ProQuest, COn-
necting REpositories (CORE) or Elton B. Stephens Company
(EBSCO Open) Dissertations. We were unable to segregate
the data obtained from PubMed to exclusively focus on
biochemistry; therefore, the data was considered a general
summary of search terms. Additionally, the CoHE database
encompasses theses from 1967 onward; hence, our study
excludes any theses published prior to this date. There is also
a temporal disparity between the completion times of aca-
demic theses and the publication times of corresponding
articles indexed in PubMed; this incalculable lag is another
limitation for our longitudinal trend comparisons. Also,
some of the theses thatwe knowof regrettably do not exist in
the database.
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