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ABSTRACT 

Context: Diabetes mellitus (DM) is a globally emerging health issue, ranking among the top five contributors to mortality and morbidity worldwide. 

Numerous studies have diligently identified efficacious treatments for DM, and honey is a natural ingredient of interest among the alternatives explored 

in the field of anti-diabetic therapy. 

Aims: To determine study trends related to honey and DM. 

Methods: Bibliometric analysis used the Scopus database, and VOSviewer software was used to analyze countries, journals, and keywords. The study 

carried out on September 28, 2022, found a total of 586 documents in the period 1953 to 2022. The search used the keywords honey AND diabet* with 

restrictions on the source type of journals. 

Results: The results showed that publications on honey and DM had grown significantly in the last ten years. United States was a leading country in honey 
and DM study, accounting for the most significant number of publications worldwide, with authors and research institutes. Nutrient Journal stood out as 

a major periodical and keyword analysis showed that studies on honey and DM were focused on themes related to humans, glucose blood levels, and 

wound healing. 

Conclusion: Bibliometric analysis provided relevant information on the main themes studied on honey and DM. 

Keywords: community; diabetes mellitus type 2; hospital; interprofessional relations strategy; multidisciplinary. 

INTRODUCTION 

Diabetes mellitus (DM) is a globally emerging health 
issue, ranking among the top five worldwide 
contributors to mortality and morbidity (Ali et al., 2018; 
Oliveira and José, 2022). DM is the most prevalent 
chronic metabolic disease and one of the most severe 
health issues worldwide. By 2030, it is predicted that 
there will be 439 million DM worldwide (Haghighinejad, 
et al., 2022). Approximately 90–95% of patients have type 
2 diabetes mellitus (T2DM) (Caruso et al., 2017). T2DM 
is caused by complex interactions between social, 
behavioral, and environmental risk factors that influence 
those with genetic susceptibility (Serbis et al., 2021). 
Patients with T2DM are unable to use insulin, which 
causes hyperglycemia and other symptoms such as 
polyuria, polydipsia, nocturia, ketonuria, and acidosis 
(Serbis et al., 2021). 

Diabetes early identification is crucial for disease 
management. The sooner the condition is discovered in 
its early stages, the less damage a rise in blood sugar 
would cause to other organs (Ghoreishi et al., 2022). To 
keep blood sugar levels within a reasonable range, the 
patients must continually make the appropriate choices 
each day. Furthermore, to maintain a healthy lifestyle 
and lower the likelihood of long-term consequences, 

behavioral modifications are always necessary. Self-care 
is a proactive method supported by scientific studies that 
lowers the likelihood of short- and long-term disease 
complications while enhancing the quality of life. The 
main contributing factor to death in diabetic individuals 
is a lack of a self-care program (Puangpet et al., 2022). 
Diabetes therapy still places a strong emphasis on 
changing the lifestyle of an individual, with the main 
objective of lowering the risk of complications (Ramli et 
al., 2018). Patients with complications have a worse 
quality of life and need 2.3–18.5 times more resources 
(Puangpet et al., 2022). 

Over the past ten years, there has been an increase in 
awareness and studies into efficient treatment options 
due to the prevalent nature of the disease (Dupak et al., 
2022). Meanwhile, the majority of DM treatments target 
insulin sensitivity and secretion. Treatment options for 
T2DM can be categorized as non-pharmacological and 
pharmaceutical. Interventions in the way of living are 
included in non-pharmacological treatment. Conversely, 
the pharmacological method is based on the use of 
pharmaceutical agents (Tan et al., 2019). 

The search for alternative therapies for DM is driven 
by concerns surrounding the side effects and economic 
burden associated with conventional medical 
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treatments. A natural ingredient explored in the field of 
anti-diabetic therapy is honey (Pasupuleti et al., 2020). In 
this resource, two primary monosaccharides with 
identical molecular formulas but differing structural 
formulas are fructose and glucose. Honey can lower 
blood sugar levels because of its fructose content. Even 
though fructose has a structure similar to glucose, both 
possess different effects in reducing glucose levels in 
patients. This occurs through prolonged gastric 
emptying because it causes slower absorption (Bobiş et 
al., 2018; Cianciosi et al., 2018). Fructose does not 
increase glucose in plasma or require insulin for its 
metabolic processes (Pasupuleti et al., 2020). 

There are many studies on the benefits of honey as an 
alternative treatment for DM, including Pasupuleti et al. 
(2020), Cianciosi et al. (2018), and Choo et al. (2018), 
which examine the anti-diabetic effect, health benefits, 
and bibliometric analyses. Since no previous results have 
focused on trends in honey associated with DM, this 
study provides an overview of the development related 
to honey and DM. 

METHODOLOGY 

Data collection was carried out on September 28, 
2022, and sourced from Scopus. In the first step, the 
Scopus web was visited, and the keywords honey AND 
diabet* were searched. The keyword diabetes with an 
asterisk was selected using the words diabetic and 
diabetes. The use of this keyword resulted in 633 
documents (TITLE-ABS-KEY (honey AND diabet*) 633 
docs). In the second step, the data source used was 
journaling, resulting in 586 documents (TITLE-ABS-KEY 
(honey AND diabetes*) AND (LIMIT-TO (SRCTYPE, 
"j”)) 586 doc). For Step 3, the data were exported in CSV 
form as an ingredient in the preparation of visualization 
using VosViewer. The search result analysis data was 
exported in the form of a zip file as an image material 
presented in the results section. The fourth step was the 
CSV data visualization downloaded with VOSViewer. 
Visualization of the VOS viewer showed the relationship 
between keywords and countries, and Fig. 1 reported the 
summary of the steps. 

VOSviewer software (version 1.6.17, Leiden 
University, Leiden, Netherlands) was used to construct 
and visualize bibliometric networks. This software 
allowed the extraction of information from publications, 
such as authors, journals, organizations, countries, and 
keywords. The output was shown in interlocking circles 
to determine the relationships between bibliometric 
data. The distance between two or more circles showed 
the strength of the relationship between the terms 

represented by each, and the term groups were indicated 
by different colors. In addition, the size of the circle was 
correlated with the frequency of occurrence of the term. 
The number of clusters in each network map might 
change depending on the number of links. In some cases, 
terms were not shown with labels to avoid overlapping. 
Repetitive or irrelevant terms for this study were 
manually excluded. Considering the relationship 
between keywords in each cluster, relevant themes were 
identified and discussed. 

 

Figure 1. Bibliometric study steps. 

RESULTS AND DISCUSSION 

The first publication of a study with the theme of 
honey and DM appeared in Scopus in 1953 with the title 
Behavior of diabetic patients following honey 
administration (Uber das Verhalten der Diabetiker bei 
Verabreichung von Honig). The full text and abstract of 
this article were not found on the Scopus web but were 
cited twice in 2008 and 2009 by articles published in the 
Journal of Medicinal Food. Meanwhile, the publication 
of honey and DM study topics progressed quite slowly. 
The number of publications per year did not exceed 10, 
ranging from 1-2 articles only, and did not always exist 
every year. In 2002, this topic was routinely available 
every year, with a minimal number of 4-5 articles per 
year. The number of publications increased from 10 to 66 
between 2008 and 2020. This number was in line with the 
studies related to honey, which experienced an increase 
in 2008. The same result was conveyed (Tsagkaris et al., 
2021) in the bibliometric article, where an increase in 
honey study in the field of botanical origins started in 
2008-2010. Furthermore, 2008 was the beginning of the 
year for the development of studies related to bees as 
honey-producing organisms (Ziegler et al., 2021), as seen 
in Fig. 2. 

Fig. 3 shows the 10 authors who have the highest 
number of documents. The first and second orders for 
Erejuwa OO and Sulaiman SA have the same number of 
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documents. Out of a total of 87 authors, only 8 (0.9%) had 
5 or more documents, and the rest had 1-4 documents. 

 

Figure 2. Development of honey and DM publications by year. 

 

 

Figure 3. Distribution document by the author. 

 

 

Figure 4. Map of the distribution of the number of documents 

in the world. 

Fig. 4 reports the distribution of the number of 
documents in the world. The gray color means that no 
document has been produced, while the red color means 
there is a published document. The darker the color, the 
greater the number of documents produced. The United 
States is the country with the largest number of 
publications, with 85 documents published in the Scopus 

database. This may be because America is a country that 
does many studies related to honey, including (Jones and 
Bryant, 2014) on how to distinguish flower pollen in 
honey. The results of bibliometric analysis of pesticide 
residues in honey study, USA occupy the highest 
position (Andreo-Martínez et al., 2020). The second place 
is occupied by India, which has 71 documents, most of 
which established nectar industry records, such as 
ancient artwork depicting hives (Chakravarthy and 
Sridhara, 2016). 

Fig. 5 shows the document variations and the highest 
number of articles. The second order is occupied by the 
type of review, followed by notes, editorials, letters, 
short surveys, conference papers, erratum, and 
conference reviews. 

 

Figure 5. Document type of the publication. 

Subject areas in honey and DM studies are not fully 
part of medicine and health. Details of the subject area 
can be seen in Fig. 6. The topic of medicine ranks first 
because the keyword is diabetes, and most of the 
discussion is from the field of medicine. However, 
medicine only occupies 41%, and other health fields such 
as pharmacology, biochemistry, nursing, and 
immunology are not left behind in being part of the 
topic. 

Keyword mapping was carried out to determine the 
scope of the study and the main topics of publications 
related to honey and DM. This analysis was conducted 
to determine trends and emerging study topics. The total 
number of keywords is 7139, and 784 that meet the co-
occurrence criteria are found five times. The network 
visualization image can be seen in Fig. 7. 

A study on honey and DM describes four major 
clusters. An overview of keywords from each cluster can 
be seen in the figure, which shows four different colors. 
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The first is the red cluster, and the number of keywords 
is 244, focusing on the relationship between food and 
supplementary diet. Even though cluster 1 has the 
highest number of keywords, the red color in the image 
does not dominate. This is because the red circle is small, 
meaning that the keywords have a minimal occurrence 
rate. Furthermore, the size of the circle indicates the 
number of times the keyword is used. The bigger the 
circle and the label, the more often the keyword is used 
(van Eck and Waltman, 2022). The second cluster is 
green, which focuses on honey and DM studies on 
humans, such as wound healing, diabetic food, and 
debridement. The numbers of keywords in the green and 
blue clusters are 220 and 205. The blue cluster focuses on 
honey and DM studies on non-humans, such as rats and 
animal tissues. The last cluster is yellow and contains 115 
keywords, focusing on dietary carbohydrates, glucose 
blood levels, and insulin. 

 

Figure 6. Distribution of documents by subject area. 

 

 

Figure 7. Network visualization between keywords.  

Fig. 8 shows keywords based on the time of 
appearance. Study with the keyword “honey” has been 
around since 1953 and has a dark color. Among the 
keywords at the end are Hyaluronic acid, Growth factor, 
chitosan, Macrophage, lipid metabolism, and body 
weight gain. However, these keywords are not directly 
related to honey, and the latest keywords related to 
honey are ascorbic acid, reactive oxygen metabolite, and 
inflammation. 

Fig. 9 shows that the keywords with frequent 
appearance are honey, human, non-human, wound 
healing, and diabetic foot. The size and label indicate the 
number of occurrences and relationships with other 
keywords. The larger the size of the label and the 
brighter the color, the more the occurrences of the word 
and relationships with other keywords. 

 

 

Figure 8. Overlay vizualitation.  

A total of 160 journals contribute to the subject of 
honey and DM, as shown in Table 1. The journals with 
the most publications are Nutrient and Wounds, each 
with 11. This is followed by ten publications on 
Evidence-Based Complementary and Alternative 
Medicine and the number of journals publishing this 
topic is still very minimal. 

Bibliometric studies have limitations because they 
only analyze publications superficially. However, the 
concept provides an overview of existing trends, 
allowing for a more precise selection of topics and 
determination of study directions. 
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Figure 9. Density vizualitation.  

 

Table 1. Distribution of documents by journal. 

Journal name Number of docs 

Nutrients 11 

Wounds UK 11 

Evidence-Based Complementary and Alternative 

Medicine 
10 

Molecules 9 

Journal of Medicinal Food 7 

Complementary Therapies in Clinical Practice 6 

Biomedicine and Pharmacotherapy 5 

Cochrane Database of Systematic Reviews 5 

Journal of Ethnopharmacology 5 

Journal of the Pakistan Medical Association 5 

CONCLUSION 

There was an increasing trend worldwide, which 
underscores the awareness of the potential health 
benefits of honey related to DM.  
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