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Abstract

Diabetes mellitus continues to pose a significant global health challenge, requiring creative strategies to improve

patient care and treatment. This paper introduces a thorough framework that utilizes fuzzy logic to enhance the care

of diabetic patients. Fuzzy logic, known for its capacity to manage imprecise and uncertain data, provides a promising

solution for managing the intricate and ever-changing nature of diabetes care. The proposed approach encompasses

various aspects of diabetic patient care, including risk assessment, treatment optimization, and lifestyle

management. By integrating fuzzy logic with patient-specific data such as demographic information, medical history,

and real-time physiological parameters, the framework facilitates personalized and adaptive interventions tailored to

individual patient needs. Key components of the framework include fuzzy rule-based systems for decision support,

fuzzy clustering techniques for patient stratification, and fuzzy inference systems for treatment adjustment.

Furthermore, the framework continuously incorporates feedback mechanisms to refine and improve patient

outcomes. Through a combination of simulation studies and real-world applications, this paper demonstrates the

efficacy and feasibility of the proposed approach in enhancing diabetic patient care. By providing clinicians with

intuitive decision support tools and By providing personalized self-management strategies, this extensive framework

based on fuzzy logic has the potential to transform diabetes care, ultimately This leads to enhanced health results and

a higher quality of life for patients worldwide.



 This is a preview of subscription content, log in via an institution  to check access.

Access this chapter

Subscribe and save

Springer+ from €37.37 /Month

Buy Now

Chapter EUR 29.95

Price includes VAT (India)

eBook EUR 160.49

Log in via an institution

Starting from 10 chapters or articles per month

Access and download chapters and articles from more than 300k books and 2,500 journals

Cancel anytime

View plans 

Available as PDF

https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-031-77719-6_18
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-031-77719-6_18
https://link.springer.com/product/springer-plus


Hardcover Book EUR 199.99

Tax calculation will be finalised at checkout

Purchases are for personal use only

Institutional subscriptions 

Similar content being viewed by others

Read on any device

Instant download
Own it forever

Buy Chapter 

https://www.springernature.com/gp/librarians/licensing/agc/ebooks
https://www.springernature.com/gp/librarians/licensing/agc/ebooks


Explore related subjects
Discover the latest articles, books and news in related subjects, suggested using machine learning.

Care Systems and Practices Diabetes Diabetes complications Dental patient management Type 2 diabetes

Health Care Management Multicriteria Decision-Making in Healthcare Systems and Applications

References

1. Zadeh, L.A.: Fuzzy sets. Inf. Control 8(3), 338–353 (1965)

Article MATH Google Scholar

2. Klir, G.J., Yuan, B.: Fuzzy Sets and Fuzzy Logic: Theory and Applications. Prentice Hall (1995)

Chapter © 2022

An Enhanced Diabetes Mellitus

Prediction Using Feature Selection-

Based Type-2 Fuzzy Model

Chapter © 2023

A Fuzzy Logic Implemented

Classification Indicator for the

Diagnosis of Diabetes Mellitus in

TRNC

Chapter © 2018

Closed Loop Blood Glucose Regulation

of Type 1 Diabetic Patient Using

Takagi-Sugeno Fuzzy Logic Control

https://link.springer.com/subjects/care-systems-and-practices
https://link.springer.com/subjects/diabetes
https://link.springer.com/subjects/diabetes-complications
https://link.springer.com/subjects/dental-patient-management
https://link.springer.com/subjects/type-2-diabetes
https://link.springer.com/subjects/health-care-management
https://link.springer.com/subjects/multicriteria-decision-making-in-healthcare-systems-and-applications
https://doi.org/10.1016%2FS0019-9958%2865%2990241-X
http://www.emis.de/MATH-item?0139.24606
https://scholar.google.com/scholar_lookup?&title=Fuzzy%20sets&journal=Inf.%20Control&volume=8&issue=3&pages=338-353&publication_year=1965&author=Zadeh%2CLA
https://link.springer.com/10.1007/978-981-19-8069-5_43?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-031-42924-8_8?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-319-62524-9_23?fromPaywallRec=true


Google Scholar

3. Ross, T.J.: Fuzzy Logic with Engineering Applications. Wiley (2004)

Google Scholar

4. Mamdani, E.H.: Application of fuzzy algorithms for control of simple dynamic plant. Proc. IEE 121(12), 1585–1588

(1974)

Google Scholar

5. Jang, J.-S.R., Sun, C.-T.: Mizutani, ENeuro-Fuzzy and Soft Computing: A Computational Approach to Learning and

Machine Intelligence. Prentice Hall (1997)

Google Scholar

6. Pedrycz, W., Gomide, F.: An Introduction to Fuzzy Sets: Analysis and Design. MIT Press (1998)

Google Scholar

https://scholar.google.com/scholar?&q=Klir%2C%20G.J.%2C%20Yuan%2C%20B.%3A%20Fuzzy%20Sets%20and%20Fuzzy%20Logic%3A%20Theory%20and%20Applications.%20Prentice%20Hall%20%281995%29
https://scholar.google.com/scholar?&q=Ross%2C%20T.J.%3A%20Fuzzy%20Logic%20with%20Engineering%20Applications.%20Wiley%20%282004%29
https://scholar.google.com/scholar_lookup?&title=Application%20of%20fuzzy%20algorithms%20for%20control%20of%20simple%20dynamic%20plant&journal=Proc.%20IEE&volume=121&issue=12&pages=1585-1588&publication_year=1974&author=Mamdani%2CEH
https://scholar.google.com/scholar?&q=Jang%2C%20J.-S.R.%2C%20Sun%2C%20C.-T.%3A%20Mizutani%2C%20ENeuro-Fuzzy%20and%20Soft%20Computing%3A%20A%20Computational%20Approach%20to%20Learning%20and%20Machine%20Intelligence.%20Prentice%20Hall%20%281997%29
https://scholar.google.com/scholar?&q=Pedrycz%2C%20W.%2C%20Gomide%2C%20F.%3A%20An%20Introduction%20to%20Fuzzy%20Sets%3A%20Analysis%20and%20Design.%20MIT%20Press%20%281998%29


7. AlDahoul, N., Omar, K., Singh, P.: Fuzzy logic based controller for insulin dosing in type 1 diabetes. Int. J. Adv.

Comput. Sci. Appl. 5(5), 83–89 (2014)

Google Scholar

8. Zhang, Y., Li, J.: Optimization of type-2 fuzzy logic systems for diabetes diagnosis using genetic algorithms. Int. J.

Fuzzy Syst. 26(1), 963–978. https://doi.org/10.1007/s40815-024-01036-5. (2024)

9. Kahn, S.E., Cooper, M.E., Del Prato, S.: Pathophysiology and treatment of type 2 diabetes: perspectives on the past,

present, and future. The Lancet 368(9549), 1768–1775 (2006)

Google Scholar

10. Inzucchi, S.E., Bergenstal, R.M., Buse, J.B., Diamant, M., Ferrannini, E., Nauck, M., Matthews, D.R.: Management

of hyperglycaemia in type 2 diabetes, 2015: a patient-centred approach. Update to a position statement of the

American diabetes association and the European association for the study of diabetes. Diabetologia 58(3), 429–

442 (2015)

Google Scholar

11. Franz, M.J., Boucher, J.L., Rutten-Ramos, S., VanWormer, J.J.: Lifestyle weight-loss intervention outcomes in

overweight and obese adults with type 2 diabetes: a systematic review and meta-analysis of randomized clinical

https://scholar.google.com/scholar_lookup?&title=Fuzzy%20logic%20based%20controller%20for%20insulin%20dosing%20in%20type%201%20diabetes&journal=Int.%20J.%20Adv.%20Comput.%20Sci.%20Appl.&volume=5&issue=5&pages=83-89&publication_year=2014&author=AlDahoul%2CN&author=Omar%2CK&author=Singh%2CP
https://doi.org/10.1007/s40815-024-01036-5
https://scholar.google.com/scholar?&q=Kahn%2C%20S.E.%2C%20Cooper%2C%20M.E.%2C%20Del%20Prato%2C%20S.%3A%20Pathophysiology%20and%20treatment%20of%20type%202%20diabetes%3A%20perspectives%20on%20the%20past%2C%20present%2C%20and%20future.%20The%20Lancet%20368%289549%29%2C%201768%E2%80%931775%20%282006%29
https://scholar.google.com/scholar?&q=Inzucchi%2C%20S.E.%2C%20Bergenstal%2C%20R.M.%2C%20Buse%2C%20J.B.%2C%20Diamant%2C%20M.%2C%20Ferrannini%2C%20E.%2C%20Nauck%2C%20M.%2C%20Matthews%2C%20D.R.%3A%20Management%20of%20hyperglycaemia%20in%20type%202%20diabetes%2C%202015%3A%20a%20patient-centred%20approach.%20Update%20to%20a%20position%20statement%20of%20the%20American%20diabetes%20association%20and%20the%20European%20association%20for%20the%20study%20of%20diabetes.%20Diabetologia%2058%283%29%2C%20429%E2%80%93442%20%282015%29


trials. J. Acad. Nutr. Diet. 110(5), 748–759 (2010)

Google Scholar

12. Wang, X., Zhang, Y., Sun, W., Tang, J., Cao, X., Wei, X.: (2016)

Google Scholar

13. Khaled, A., Abdullah, M.: (2017)

Google Scholar

14. Chen, J., Smith, R., Liu, Y., Wang, Q.: (2019)

Google Scholar

15. International Diabetes Federation. IDF Diabetes Atlas. 10th ed. Brussels, Belgium: International Diabetes

Federation (2023)

Google Scholar

https://scholar.google.com/scholar?&q=Franz%2C%20M.J.%2C%20Boucher%2C%20J.L.%2C%20Rutten-Ramos%2C%20S.%2C%20VanWormer%2C%20J.J.%3A%20Lifestyle%20weight-loss%20intervention%20outcomes%20in%20overweight%20and%20obese%20adults%20with%20type%202%20diabetes%3A%20a%20systematic%20review%20and%20meta-analysis%20of%20randomized%20clinical%20trials.%20J.%20Acad.%20Nutr.%20Diet.%20110%285%29%2C%20748%E2%80%93759%20%282010%29
https://scholar.google.com/scholar?&q=Wang%2C%20X.%2C%20Zhang%2C%20Y.%2C%20Sun%2C%20W.%2C%20Tang%2C%20J.%2C%20Cao%2C%20X.%2C%20Wei%2C%20X.%3A%20%282016%29
https://scholar.google.com/scholar?&q=Khaled%2C%20A.%2C%20Abdullah%2C%20M.%3A%20%282017%29
https://scholar.google.com/scholar?&q=Chen%2C%20J.%2C%20Smith%2C%20R.%2C%20Liu%2C%20Y.%2C%20Wang%2C%20Q.%3A%20%282019%29
https://scholar.google.com/scholar?&q=International%20Diabetes%20Federation.%20IDF%20Diabetes%20Atlas.%2010th%20ed.%20Brussels%2C%20Belgium%3A%20International%20Diabetes%20Federation%20%282023%29


16. American Diabetes Association. Standards of Medical Care in Diabetes. Diabetes Care 47(Suppl. 1), S1–S230

(2024)

Google Scholar

Author information

Authors and Affiliations
Department of Computer Application, Integral University, Lucknow, Uttar Pradesh, India

Shweta Dwivedi, Syed Adnan Afaq & Mohammad Faisal

Department of Hospital Management, IHRM College, Kolkata, West Bengal, India

Ivnil Ghosh

Department of BCA, Seacom Management College, Howrah, West Bengal, India

Sudipta Banerjee

Corresponding author
Correspondence to Shweta Dwivedi .

Editor information

https://scholar.google.com/scholar?&q=American%20Diabetes%20Association.%20Standards%20of%20Medical%20Care%20in%20Diabetes.%20Diabetes%20Care%2047%28Suppl.%201%29%2C%20S1%E2%80%93S230%20%282024%29
mailto:drshwetadwivedi4@gmail.com


Editors and Affiliations
Techno International New Town, Kolkata, West Bengal, India

Subrata Jana

Department of Basic Science and Humanities, Institute of Engineering and Management (School of University of

Engineering and Management), Kolkata, West Bengal, India

Biswadip Basu Mallik

Department of Management and Marketing, West Bengal State University, Barasat, West Bengal, India

Anirban Sarkar

Saveetha Institute of Medical, Dental and Technical Sciences, Saveetha School of Engineering, Chennai, Tamil

Nadu, India

Chiranjibe Jana

Rights and permissions

Reprints and permissions

Copyright information

© 2025 The Author(s), under exclusive license to Springer Nature Switzerland AG

https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=Improving%20Diabetic%20Patient%20Care%20Through%20Fuzzy%20Logic%3A%20A%20Comprehensive%20Approach&author=Shweta%20Dwivedi%2C%20Syed%20Adnan%20Afaq%2C%20Mohammad%20Faisal%20et%20al&contentID=10.1007%2F978-3-031-77719-6_18&copyright=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Switzerland%20AG&publication=eBook&publicationDate=2025&startPage=307&endPage=324&imprint=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Switzerland%20AG


About this chapter

Cite this chapter
Dwivedi, S., Afaq, S.A., Faisal, M., Ghosh, I., Banerjee, S. (2025). Improving Diabetic Patient Care Through Fuzzy Logic: A Comprehensive

Approach. In: Jana, S., Basu Mallik, B., Sarkar, A., Jana, C. (eds) Applications of Fuzzy Logic in Decision Making and Management Science.

Information Systems Engineering and Management, vol 29. Springer, Cham. https://doi.org/10.1007/978-3-031-77719-6_18

.RIS .ENW .BIB

DOI

https://doi.org/10.1007/978-3-031-

77719-6_18

Published

20 May 2025

Publisher Name

Springer, Cham

Print ISBN

978-3-031-77718-9

Online ISBN

978-3-031-77719-6

eBook Packages

Intelligent Technologies and Robotics

Intelligent Technologies and Robotics

(R0)

Keywords

Diabetic patient care Fuzzy logic Glucose monitoring Insulin dosing Dietary recommendations Risk stratification

https://citation-needed.springer.com/v2/references/10.1007/978-3-031-77719-6_18?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-77719-6_18?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-77719-6_18?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-77719-6_18?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-77719-6_18?format=bibtex&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-77719-6_18?format=bibtex&flavour=citation
https://link.springer.com/search?facet-content-type=%22Book%22&package=42732&facet-start-year=2025&facet-end-year=2025
https://link.springer.com/search?facet-content-type=%22Book%22&package=43728&facet-start-year=2025&facet-end-year=2025
https://link.springer.com/search?facet-content-type=%22Book%22&package=43728&facet-start-year=2025&facet-end-year=2025
https://link.springer.com/search?query=Diabetic%20patient%20care&facet-discipline=%22Engineering%22
https://link.springer.com/search?query=Fuzzy%20logic&facet-discipline=%22Engineering%22
https://link.springer.com/search?query=Glucose%20monitoring&facet-discipline=%22Engineering%22
https://link.springer.com/search?query=Insulin%20dosing&facet-discipline=%22Engineering%22
https://link.springer.com/search?query=Dietary%20recommendations&facet-discipline=%22Engineering%22
https://link.springer.com/search?query=Risk%20stratification&facet-discipline=%22Engineering%22


Publish with us

Policies and ethics

https://www.springernature.com/gp/policies/book-publishing-policies

