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Abstract
Diabetic foot problems are among the most debilitating complications of diabetes mellitus. These problems
incur significant economic costs and reduce quality of life. The integration of thermography technology in
the screening and management of diabetic foot problems has been proven to be successful in recent years.
By detecting changes in temperature, thermography helps identify early infections and assists in patient
monitoring. These early successes have inspired more research and publications in this field. To date, a
comprehensive bibliometric analysis of thermography-related research on diabetic foot using the Scopus
database has not been conducted. This bibliometric analysis aims to fill this gap by reviewing the Scopus
database from its inception until 2023 to examine the literature on thermography-related research on
diabetic foot. A total of 342 articles met the selection criteria and were included in this analysis. The number
of articles in this field remained low until the 2010s, when there was a sudden surge of interest that
prompted numerous publications. Authors from the USA contributed the highest number of articles and had
the greatest scholarly impact in this field. Despite the major contribution from the USA, there were
numerous collaborations between various countries, underscoring the importance of international
collaboration in advancing research and exchanging knowledge.

Categories: Endocrinology/Diabetes/Metabolism, Orthopedics, Healthcare Technology
Keywords: diabetic foot examination, thermal imaging, thermal imaging camera, diabetic foot disease, diabetic foot
infection

Introduction And Background
Diabetes mellitus is a profoundly debilitating non-communicable disease that has emerged as a significant
public health problem [1-3]. Among its various macro-vascular and micro-vascular complications, diabetic
foot infection is particularly notable [4-9]. Patients with diabetes mellitus are at a higher risk of experiencing
foot problems, owing to peripheral neuropathy and compromised circulation, both of which are micro-
vascular consequences of the disease [4-6]. Diabetic foot infections and their sequelae significantly
contribute to illness and disability among diabetic patients [8,9]. Henceforth, it is crucial to identify patients
with foot at risk and recognize patients with early signs of diabetic foot infection, so that early intervention
can be performed to prevent lower limb amputations [4-7]. Previous studies have shown that temperature
fluctuations in the lower limb can be associated with diabetic foot problems [10,11]. Building on this
knowledge, thermography technology such as infrared thermography (IRT) has been proposed as part of the
investigative tool in the management of diabetic foot problems [10-12]. In the era of the COVID-19
pandemic, this technology may potentially be useful in the evaluation of patients with diabetic foot
problems [13-15].

IRT originated in the early 1800s when William Herschel discovered thermal radiation. Over the years,
contributions from various researchers have developed IRT into a highly effective temperature measurement
technique [11,12]. This technique is safe, non-invasive, and consistent, allowing for the swift assessment of
radiating energy related to skin temperature. A healthy individual usually maintains a relatively stable core
body temperature (within ±0.6°C), which is crucial for maintaining the body’s physiological process. In
contrast, skin temperature can fluctuate considerably based on the body's thermoregulation needs [9-12].
Any object with a temperature above absolute zero (-273°C) emits electromagnetic radiation, known as
infrared or thermal radiation [12]. An infrared camera detects, and measures emitted radiation, converting
this data into a temperature reading. This process enables the identification of heat emanating from the
body and generates images displaying distinct physiological thermal patterns. Capturing these images
according to specific standards can potentially improve the quality of this technique in the future [9-12].

With the advancement in data mining, data collection has become more convenient. For instance, data
harvested from Google Trends can be valuable for assessing public interest and predicting future trends
[16,17]. Bibliometric analysis is a powerful tool for evaluating the scholarly impact of published literature
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[18-20]. It summarizes research interests, measures relationships and clustering within a field, and assesses
academic quality and impact by tracking the number of publications and citations each article receives.
Furthermore, it can unravel collaborations among authors, institutions, and countries, facilitating the
formation of new collaborative projects with researchers of similar expertise. Moreover, bibliometric
analysis can identify research gaps within a field, offering valuable insights and guidance to researchers and
institutions [18-20].

Review
Literature search and search strategy
The literature on diabetic foot and thermography was sourced from the Scopus database. The search strategy
was formulated using the following keywords (infrar* OR therm*) AND (diabet*) AND (foot*). The search
spanned from January 1, 1961, to 31 December, 2023. The retrieved articles underwent screening by the two
principal authors for suitability. Only English-language articles related to diabetic foot and thermography
were included. Other types of publications such as conference papers, notes, letters, errata, short surveys,
and retracted papers were excluded. Figure 1 summarizes the flow of the search and the search results.

FIGURE 1: Flowchart of search results.

The retrieved data were processed using R Studio 2021 for Windows (R Studio: Integrated Development for R,
Boston, USA) with the “bibliometrix” package installed in R [21]. Information such as authorship, title,
publication, number of citations, affiliations, journal source, references, and keywords were extracted using
the R software. Data presentation, including illustrative graphs, was completed using “bibliometrix,” while
Microsoft Excel 2019 was employed for data organization.

Results
Annual Scientific Production and Journal

A total of 1093 articles were retrieved from the Scopus database from the years 1967 to 2023, using the terms
presented. After screening by the lead authors, only 342 articles met the inclusion criteria and were analyzed
in this review. As depicted in Figure 2, the first related article was published in 1967. There was very little
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publication activity in the late 1960s and early 1970s, with only occasional publications. The number of
publications starts to increase more noticeably in the mid-1980s, with two or more publications per year.
From 2013 onwards, the field experienced exponential growth in annual publications, with a total of 44
related articles published in 2023. Overall, the data suggests a trend of increasing publication activity over
time, with some fluctuations from year to year. This could indicate continued interest and research in the
topic, as well as potential new developments or areas of focus within the field.

FIGURE 2: Number of publications over the years.

A total of 342 articles were published in various journals within the study period. Table 1 presents the top 10
journals with the highest number of publications in the field of diabetic foot and thermography. The Journal
of Diabetes and Technology has the highest number of articles, with 15. This is followed by Infrared Physics
and Technology with 10 articles, and Diabetic Medicine with 8 articles. The International Journal of Lower
Extremity Wounds, Sensors, and Thermology International each has seven articles, followed by Diabetes Care,
Journal of Wound Care , Proceedings of SPIE, and Proceedings of EMBC, with each journal publishing six
articles.

Journal
Number of
articles

Journal of Diabetes and Technology 15

Infrared Physics and Technology 10

Diabetic Medicine 8

International Journal of Lower Extremity Wounds 7

Sensors 7

Thermology International 7

Diabetes Care 6

Journal of Wound Care 6

Proceedings of Spie - The International Society for Optical Engineering 6

Proceedings of The Annual International Conference of The IEEE Engineering in Medicine and Biology Society
(EMBC)

6

TABLE 1: Top 10 journals with the highest number of articles.

Authors and Their Country of Origin
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Table 2 summarizes the top 10 authors with the highest number of publications in the field of diabetic foot
and thermography. Armstrong DG had the highest number of publications, with a total of 16 articles. This
was followed by Peregrina-Barreto H (11 publications), van Netten JJ (11 publications), Bus Sa (11
publications), Ammer K (9 publications), Harba R (9 publications), Lavery LA (9 publications), Oe M (8
publications), Sanada H (8 publications), and Canals R (7 publications).

Author’s name Number of articles

Armstrong DG 16

Peregrina-Barreto H 11

van Netten JJ 11

Bus Sa 10

Ammer K 9

Harba R 9

Lavery LA 9

Oe M 8

Sanada H 8

Canals R 7

TABLE 2: Top 10 authors with the highest number of publications.

Table 3 illustrates the top 10 countries with the highest number of publications in the field of diabetic foot
and thermography. The USA leads in the number of publications in this field, with a total of 31 articles
attributed to authors from the USA. This is followed by India (23 publications), China (16 publications),
Mexico (15 publications), Portugal (15 publications), Spain (14 publications), the United Kingdom (11
publications), Brazil (9 publications), the Netherlands (9 publications), and Japan (8 publications). Among
the top 10 countries, seven of them had a multiple-country production (MCP) ratio of more than 0.2 (20%).
Up to 85% of the articles published by authors from India had collaborated with another country.

Country Number of articles SCP MCP MCP ratio

USA 31 27 19 0.129

India 23 20 4 0.130

China 16 13 3 0.188

Mexico 15 15 0 0.000

Portugal 15 9 6 0.400

Spain 14 14 0 0.000

United Kingdom 11 9 2 0.182

Brazil 9 9 0 0.000

Netherland 9 5 4 0.444

Japan 7 6 1 0.143

TABLE 3: Corresponding author’s country with the most number of publications.
SCP: single country production; MCP: multiple country production

Types of Articles
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Regarding the types of articles, the majority of the articles, totaling 210, fall into the clinical category,
comprising 62% of the total. This is followed by non-clinical articles, accounting for 21% of the total. There
are 42 review articles, making up 12% of the total. Thirteen articles are case reports, accounting for 4% of the
total. There are four articles categorized as book chapters, representing 1% of the total. Table 4 summarizes
the types of all articles reviewed in this bibliometric analysis. Overall, the data shows a diverse range of
article types, with the majority of the articles being clinical in nature, followed by non-clinical and review
articles.

Type of articles Number of articles Percentage

Non-clinical 73 21

Clinical 210 62

Review 42 12

Case report 13 4

Book chapter 4 1

Total 342 100

TABLE 4: Categorization of the articles.

Top 10 Articles With the Highest Number of Citations

Table 5 shows the top ten articles with the most citations within the study period. The publication titled
"Preventing diabetic foot ulcer recurrence in high-risk patients: use of temperature monitoring as a self-
assessment tool" received the highest number of citations (321), by Lavery from the USA [22]. Another highly
cited publication (298 citations) by Armstrong et al. discusses how skin temperature monitoring reduces the
risk of diabetic foot ulceration in high-risk patients. It was published in 2007 in the American Journal of
Medicine [23]. This was followed by “Home monitoring of foot skin temperatures to prevent ulceration” by
Lavery (275 citations), “Evaluation of thermal and vibration sensation in diabetic neuropathy” by Guy (191
citations), “Infrared dermal thermometry for the high-risk diabetic foot” by Armstrong (164 citations),
“Correlation between plantar foot temperature and diabetic neuropathy: A case study by using an infrared
thermal imaging technique” by Bagavathiappan (140 citations), “Thermography and thermometry in the
assessment of diabetic neuropathic foot: A case for furthering the role of thermal techniques” by
Bharara (123 citations), “Monitoring healing of acute Charcot’s arthropathy with infrared dermal
thermometry” by Armstrong (120 citations), “Methods of measurement of thermal thresholds” by Claus (118
citations) and lastly in the top 10 the publication by Liu, “Automatic detection of diabetic foot complications
with IRT by asymmetric analysis” (104 citations) [14-31].
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Number Citation
Citation
per
year

First author Country Title Year Journal Type

1. 321 17.83
Lavery et al.
[22]

USA
Preventing diabetic foot ulcer recurrence in high-
risk patients: use of temperature monitoring as a
self-assessment tool 

2007 Diabetes Care Clinical

2 298 16.56
Armstrong et al.
[23]

USA
Skin temperature monitoring reduces the risk for
diabetic foot ulceration in high-risk patients

2007
American
Journal of
Medicine

Clinical

3 275 13.10
Lavery et al.
[24]

USA
Home monitoring of foot skin temperatures to
prevent ulceration 

2004 Diabetes Care Clinical

4 191 4.78 Guy et al. [25] UK
Evaluation of thermal and vibration sensation in
diabetic neuropathy 

1985 Diabetologia Clinical

5 164 5.86
Armstrong et al.
[26]

USA
Infrared dermal thermometry for the high-risk
diabetic foot 

1997 Physical Therapy Clinical

6 140 9.33
Bagavathiappan
et al. [27]

India
Correlation between plantar foot temperature and
diabetic neuropathy: a case study by using an
infrared thermal imaging technique 

2010

Journal of
Diabetes
Science and
Technology

Clinical

7 123 6.47
Bharara et al.
[28]

United
Kingdom

Thermography and thermometry in the
assessment of diabetic neuropathic foot: a case
for furthering the role of thermal techniques 

2006

International
Journal of Lower
Extremity
Wounds

Clinical

8 120 4.29
Armstrong et al.
[29]

USA
Monitoring healing of acute Charcot’s arthropathy
with infrared dermal thermometry 

1997

Journal of
Rehabilitation
Research and
Development

Clinical

9 118 3.11 Claus et al. [30] Germany Methods of measurement of thermal thresholds 1987
Acta Neurologica
Scandinavica

Clinical

10 104 10.40 Liu et al. [31] Netherland
Automatic detection of diabetic foot
complications with infrared thermography by
asymmetric analysis 

2015
Journal of
Biomedical
Optics

Clinical

TABLE 5: Top 10 articles with the highest number of citations.

Collaboration Between Different Countries

Authors from different countries engage in collaborative research and partnerships with researchers from
various other countries (Figure 3). The authors from the USA collaborate with researchers from Canada,
China, India (three publications), Mexico, Australia, and Peru (two publications), as well as one publication
each from Iran, Japan, Qatar, Brazil, and Singapore. Meanwhile, the authors from India collaborate with
researchers from Brazil, Ethiopia, Malaysia, Oman, Pakistan, and Saudi Arabia. This diverse, global, and
interconnected approach underscores the importance of international collaboration in advancing research
and exchanging knowledge.
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FIGURE 3: Countries' collaboration world map.
The pink lines depict the collaboration between countries with the thickness of the pink line indicating the degree
of collaboration.

Note: Figure generated using the bibliometrix software in R Studio (R Studio: Integrated Development for R,
Boston, USA) [21]

Discussion
The Scopus database published by Elsevier, is an extensive collection that includes a wide range of journals,
conference proceedings, and patents [18-20]. Scopus is a multidisciplinary database. It indexes documents
from sciences, social sciences, arts, and humanities. In addition to providing basic information like authors'
details and abstracts, Scopus offers comprehensive citation analysis, including metrics such as the h-index
and citation counts [18]. As the academic environment progresses, it becomes increasingly important to
grasp the intricacies of each database, as they each possess unique strengths and limitations. Keeping this in
consideration, this study conducts a bibliometric analysis to explore the utilization of thermography in
diabetic foot ulcers using the Scopus database. This review confirms a broad array of important details
regarding the authors, subjects, and time frames that have significantly influenced the management of
diabetic foot issues.

In this review, we highlight 10 articles with the highest number of citations in the Scopus database that are
relevant to diabetic foot ulcers and thermography. Although citation analysis has its limitations, it offers an
impartial method for gauging peer acknowledgment and provides valuable insights into the audience of
scholarly articles [18-20]. It is crucial for researchers to acknowledge that citation rates alone may not fully
capture the multifaceted nature of research impact. While not directly linked to study quality, the high
citation counts indicate the impact and relevance of these studies within the scientific and medical
communities. Based on the top three articles, it is evident that there is a growing emphasis on preventive
measures such as skin temperature monitoring to identify early signs of complications. These studies
demonstrate that regular monitoring can effectively reduce the risk of ulceration, emphasizing prevention as
a critical aspect of diabetic foot care. The majority of the highly cited articles are clinical studies focusing on
practical and applicable outcomes for patient care. Examples include studies on skin temperature
monitoring, triaxial stresses, and the use of infrared thermometry. This highlights the field's focus on direct
patient care and the implementation of research findings to enhance clinical practices.

While the majority of highly cited articles come from the USA, there is also a significant contribution from
other countries, such as the UK, Germany, Netherlands, and India. This highlights the global effort in
addressing diabetic foot complications and the collaborative nature of this research field. There is also a
notable international collaboration and contribution to the field, highlighting its global importance.

The USA's frequent presence on the list could be attributed to several factors, such as its robust research
infrastructure, which includes universities, hospitals, and research institutions, potentially enabling higher
research output. Furthermore, the USA, the UK, the Netherlands, and Germany are developed countries with
well-established research funding systems that provide numerous grants for medical research. This could
result in a higher volume of research being carried out and published from these regions.

The inherent nature of selection bias also contributes, as these countries predominantly use English for
scientific communication. Similarly, English-language articles often reach a broader global audience,
leading to increased citation rates.
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Limitations
There are several limitations in this bibliometric analysis. First, this review exhibits selection bias, as it
includes only English articles derived from the Scopus database. Therefore, the dataset may be biased
toward certain journals, languages, or regions as it includes only English publications or journals. Third, the
analysis may be influenced by the time frame of the literature search. The number of citations received by
the articles reviewed in this bibliometric analysis may be potentially higher, particularly for articles
published in recent years. Furthermore, the citation count may change if additional databases - like Web of
Science Core Collection or Google Scholar - are used, as this bibliometric analysis solely looks at the Scopus
database. With the presence of these intrinsic limitations, this bibliometric analysis may not paint a
complete picture of the research in this field.

Conclusions
Overall, research on the diabetic foot and thermography showcases a field marked by growing research
activity, technological progress, and a significant clinical emphasis. This review provides an in-depth
overview and bibliometric analysis of publications on diabetic foot and thermography from the Scopus
database, spanning various time periods. The significant growth in publications and high-impact studies
underscores the importance of thermography as a valuable tool for the early detection, prevention, and
management of diabetic foot complications. Moving forward, continued global collaboration, technological
innovation, and emphasis on preventive strategies will be crucial in advancing the field and improving
patient outcomes.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Ren Yi Kow, Chooi Leng Low, Zamzuri Zakaria Mohamad, Ahmad Hafiz Zulkifly,
Mohd Radhwan Abidin, Aminudin Che Ahmad, Muhammad Wafiuddin Ahmad, Ahmad Syahrizan Sulaiman,
Shukriah Aqilah Zakaria

Acquisition, analysis, or interpretation of data:  Ren Yi Kow, Chooi Leng Low, Shukriah Aqilah Zakaria

Drafting of the manuscript:  Ren Yi Kow, Chooi Leng Low, Shukriah Aqilah Zakaria

Critical review of the manuscript for important intellectual content:  Ren Yi Kow, Chooi Leng Low,
Zamzuri Zakaria Mohamad, Ahmad Hafiz Zulkifly, Mohd Radhwan Abidin, Aminudin Che Ahmad,
Muhammad Wafiuddin Ahmad, Ahmad Syahrizan Sulaiman, Shukriah Aqilah Zakaria

Supervision:  Ren Yi Kow, Chooi Leng Low

Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
This research is supported by the UMP-IIUM Sustainable Research Collaboration Grant 2022 (IIUMP-
SRCG22-017-0017).

References
1. McDermott K, Fang M, Boulton AJ, Selvin E, Hicks CW: Etiology, epidemiology, and disparities in the

burden of diabetic foot ulcers. Diabetes Care. 2023, 46:209-21. 10.2337/dci22-0043
2. Armstrong DG, Tan TW, Boulton AJ, Bus SA: Diabetic foot ulcers: a review . JAMA. 2023, 330:62-75.

10.1001/jama.2023.10578
3. Deng H, Li B, Shen Q, et al.: Mechanisms of diabetic foot ulceration: a review . J Diabetes. 2023, 15:299-312.

10.1111/1753-0407.13372
4. Kow RY, Low CL, Ruben JK, Zaharul Azri WM, Mor Japar Khan ES: Microbiology of diabetic foot infections

in three district hospital in Malaysia and comparison with South East Asian Countries. Med J Malaysia. 2019,
74:394-9.

5. Kow RY, Low CL, Ruben JK, Zaharul-Azri MZ, Lim BC: Predictive factors of major lower extremity
amputations in diabetic foot infections: a cross-sectional study at distract hospital in Malaysia. Malays

2024 Zakaria et al. Cureus 16(6): e62858. DOI 10.7759/cureus.62858 8 of 9

https://dx.doi.org/10.2337/dci22-0043
https://dx.doi.org/10.2337/dci22-0043
https://dx.doi.org/10.1001/jama.2023.10578
https://dx.doi.org/10.1001/jama.2023.10578
https://dx.doi.org/10.1111/1753-0407.13372
https://dx.doi.org/10.1111/1753-0407.13372
https://pubmed.ncbi.nlm.nih.gov/31649215/
https://dx.doi.org/10.5704/MOJ.1911.008


Orthop J. 2019, 13:45-52. 10.5704/MOJ.1911.008
6. Oon ZS, Kow RY, Ahmad Alwi AA, Ayeop MA, Low CL, Che Ahmad A: The role of medial plantar artery flap

in heel pad reconstruction: a report of two cases. Cureus. 2023, 15:e41844. 10.7759/cureus.41844
7. Kow RY, Yuen JC, Ahmad Alwi AA, Abas MF, Low CL: Surgical reconstruction of an open medial malleolus

fracture using a novel technique: a case report. JBJS Case Connect. 2019, 9:e0163. 10.2106/JBJS.CC.18.00163
8. Kow RY, Alwi AA, Aziz AA, Abas MF, Low CL: Surgical management of a mangled foot by a free vascularized

fibular graft: a case report. IeJSME. 2018, 12:30-3. 10.56026/imu.12.2.30
9. Kow RY, Low CL, Ayeop M, Che-Ahmad A, Awang MS: Characteristics and microbiology profile of patients

with diabetic foot infections in Kuantan, Pahang. Malays Orthop J. 2022, 16:11-17. 10.5704/MOJ.2203.003
10. Faus Camarena M, Izquierdo-Renau M, Julian-Rochina I, Arrébola M, Miralles M: Update on the use of

infrared thermography in the early detection of diabetic foot complications: a bibliographic review. Sensors
(Basel). 2023, 24:252. 10.3390/s24010252

11. Ilo A, Romsi P, Mäkelä J: Infrared thermography and vascular disorders in diabetic feet . J Diabetes Sci
Technol. 2020, 14:28-36. 10.1177/1932296819871270

12. Hernandez-Contreras D, Peregrina-Barreto H, Rangel-Magdaleno J, Gonzalez-Bernal J: Narrative review:
diabetic foot and infrared thermography. Infrared Phys Technol. 2016, 78:105-17.
10.1016/J.INFRARED.2016.07.013

13. Anwarali Khan MH, Kow RY, Ramalingam S, et al.: Outcomes of geriatric hip fractures in a tertiary referral
center in Malaysia during the COVID-19 pandemic. Cureus. 2023, 15:e40479. 10.7759/cureus.40479

14. Anwarali Khan MH, Kow RY, Ramalingam S, Ho JP, Jaya Raj J, Ganthel Annamalai K, Low CL: COVID-19
collateral damage: management of periprosthetic joint infection in Malaysia. Cureus. 2021, 13:e18820.
10.7759/cureus.18820

15. Kow RY, Khalid KA, Zakaria Z, Awang MS: COVID-19 pandemic: two year experience and response of a
teaching hospital in Malaysia and the effect on postgraduate orthopaedic training. Malays Orthop J. 2022,
16:1-14. 10.5704/MOJ.2207.001

16. Kow RY, Mohamad Rafiai N, Ahmad Alwi AA, et al.: Malaysia public interest in common medical problems: a
10-year google trends analysis. Cureus. 2022, 14:e21257. 10.7759/cureus.21257

17. Kow RY, Mohamad Rafiai N, Ahmad Alwi AA, Low CL, Ahmad MW, Zakaria Z, Zulkifly AH: COVID-19
infodemiology: association between google search and vaccination in Malaysian population. Cureus. 2022,
14:e29515. 10.7759/cureus.29515

18. Kow RY, Abdul Rani R, Mohamad Nazarallah MH, et al.: Robotic-assisted hip and knee arthroplasty: a
bibliometric analysis using the scopus database. Cureus. 2024, 16:e56617. 10.7759/cureus.56617

19. Kow RY, Razali K, Low CL, Siron KN, Zakaria Mohamad Z, Mohd Yusof M, Md Ralib Md Raghib AR:
Bibliometric analysis of diagnostic yield of CT Pulmonary Angiogram (CTPA) in the diagnosis of pulmonary
embolism. Cureus. 2023, 15:e41979. 10.7759/cureus.41979

20. Nizam Siron K, Kow RY, Md Amin NN, et al.: Shoulder arthroplasty: a bibliometric analysis using the scopus
database. Cureus. 2024, 16:61613. 10.7759/cureus.61613

21. Aria M, Cuccurullo C: bibliometrix: an R-tool for comprehensive science mapping analysis . J Informetrics.
2017, 11:959-75. 10.1016/j.joi.2017.08.007

22. Lavery LA, Higgins KR, Lanctot DR, et al.: Preventing diabetic foot ulcer recurrence in high-risk patients:
use of temperature monitoring as a self-assessment tool. Diabetes Care. 2007, 30:14-20. 10.2337/dc06-1600

23. Armstrong DG, Holtz-Neiderer K, Wendel C, Mohler MJ, Kimbriel HR, Lavery LA: Skin temperature
monitoring reduces the risk for diabetic foot ulceration in high-risk patients. Am J Med. 2007, 120:1042-6.
10.1016/j.amjmed.2007.06.028

24. Lavery LA, Higgins KR, Lanctot DR, et al.: Home monitoring of foot skin temperatures to prevent ulceration .
Diabetes Care. 2004, 27:2642-7. 10.2337/diacare.27.11.2642

25. Guy RJ, Clark CA, Malcolm PN, Watkins PJ: Evaluation of thermal and vibration sensation in diabetic
neuropathy. Diabetologia. 1985, 28:131-7. 10.1007/BF00273859

26. Armstrong DG, Lavery LA, Liswood PJ, Todd WF, Tredwell JA: Infrared dermal thermometry for the high-risk
diabetic foot. Phys Ther. 1997, 77:169-75; discussion 176-7. 10.1093/ptj/77.2.169

27. Bagavathiappan S, Philip J, Jayakumar T, Raj B, Rao PN, Varalakshmi M, Mohan V: Correlation between
plantar foot temperature and diabetic neuropathy: a case study by using an infrared thermal imaging
technique. J Diabetes Sci Technol. 2010, 4:1386-92. 10.1177/193229681000400613

28. Bharara M, Cobb JE, Claremont DJ: Thermography and thermometry in the assessment of diabetic
neuropathic foot: a case for furthering the role of thermal techniques. Int J Low Extrem Wounds. 2006,
5:250-60. 10.1177/1534734606293481

29. Armstrong DG, Lavery LA: Monitoring healing of acute Charcot's arthropathy with infrared dermal
thermometry. J Rehabil Res Dev. 1997, 34:317-21.

30. Claus D, Hilz MJ, Hummer I, Neundörfer B: Methods of measurement of thermal thresholds . Acta Neurol
Scand. 1987, 76:288-96. 10.1111/j.1600-0404.1987.tb03583.x

31. Liu C, van Netten JJ, van Baal JG, Bus SA, van der Heijden F: Automatic detection of diabetic foot
complications with infrared thermography by asymmetric analysis. J Biomed Opt. 2015, 20:26003.
10.1117/1.JBO.20.2.026003

2024 Zakaria et al. Cureus 16(6): e62858. DOI 10.7759/cureus.62858 9 of 9

https://dx.doi.org/10.5704/MOJ.1911.008
https://dx.doi.org/10.7759/cureus.41844
https://dx.doi.org/10.7759/cureus.41844
https://dx.doi.org/10.2106/JBJS.CC.18.00163
https://dx.doi.org/10.2106/JBJS.CC.18.00163
https://dx.doi.org/10.56026/imu.12.2.30
https://dx.doi.org/10.56026/imu.12.2.30
https://dx.doi.org/10.5704/MOJ.2203.003
https://dx.doi.org/10.5704/MOJ.2203.003
https://dx.doi.org/10.3390/s24010252
https://dx.doi.org/10.3390/s24010252
https://dx.doi.org/10.1177/1932296819871270
https://dx.doi.org/10.1177/1932296819871270
https://dx.doi.org/10.1016/J.INFRARED.2016.07.013
https://dx.doi.org/10.1016/J.INFRARED.2016.07.013
https://dx.doi.org/10.7759/cureus.40479
https://dx.doi.org/10.7759/cureus.40479
https://dx.doi.org/10.7759/cureus.18820
https://dx.doi.org/10.7759/cureus.18820
https://dx.doi.org/10.5704/MOJ.2207.001
https://dx.doi.org/10.5704/MOJ.2207.001
https://dx.doi.org/10.7759/cureus.21257
https://dx.doi.org/10.7759/cureus.21257
https://dx.doi.org/10.7759/cureus.29515
https://dx.doi.org/10.7759/cureus.29515
https://dx.doi.org/10.7759/cureus.56617
https://dx.doi.org/10.7759/cureus.56617
https://dx.doi.org/10.7759/cureus.41979
https://dx.doi.org/10.7759/cureus.41979
https://dx.doi.org/10.7759/cureus.61613
https://dx.doi.org/10.7759/cureus.61613
https://dx.doi.org/10.1016/j.joi.2017.08.007
https://dx.doi.org/10.1016/j.joi.2017.08.007
https://dx.doi.org/10.2337/dc06-1600
https://dx.doi.org/10.2337/dc06-1600
https://dx.doi.org/10.1016/j.amjmed.2007.06.028
https://dx.doi.org/10.1016/j.amjmed.2007.06.028
https://dx.doi.org/10.2337/diacare.27.11.2642
https://dx.doi.org/10.2337/diacare.27.11.2642
https://dx.doi.org/10.1007/BF00273859
https://dx.doi.org/10.1007/BF00273859
https://dx.doi.org/10.1093/ptj/77.2.169
https://dx.doi.org/10.1093/ptj/77.2.169
https://dx.doi.org/10.1177/193229681000400613
https://dx.doi.org/10.1177/193229681000400613
https://dx.doi.org/10.1177/1534734606293481
https://dx.doi.org/10.1177/1534734606293481
https://pubmed.ncbi.nlm.nih.gov/9239625/
https://dx.doi.org/10.1111/j.1600-0404.1987.tb03583.x
https://dx.doi.org/10.1111/j.1600-0404.1987.tb03583.x
https://dx.doi.org/10.1117/1.JBO.20.2.026003
https://dx.doi.org/10.1117/1.JBO.20.2.026003

	Thermography Research in Diabetic Foot: Insights From a Scopus-Based Bibliometric Study
	Abstract
	Introduction And Background
	Review
	Literature search and search strategy
	FIGURE 1: Flowchart of search results.

	Results
	FIGURE 2: Number of publications over the years.
	TABLE 1: Top 10 journals with the highest number of articles.
	TABLE 2: Top 10 authors with the highest number of publications.
	TABLE 3: Corresponding author’s country with the most number of publications.
	TABLE 4: Categorization of the articles.
	TABLE 5: Top 10 articles with the highest number of citations.
	FIGURE 3: Countries' collaboration world map.

	Discussion
	Limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


