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Abstract

Diabetic foot ulcers (DFUs) remain a major complication of type 2 diabetes mellitus
(DM), often leading to prolonged healing and increased morbidity. Foot exercises have been
proposed as an adjunct therapy to enhance circulation and promote tissue recovery. This case
report describes a 59-year-old female patient with type 2 DM presenting with a foot ulcer treated
with diabetic foot gymnastics twice weekly for three weeks, in combination with standard wound
care. Wound assessment using the Bates-Jensen Wound Assessment Tool (BWAT) demonstrated
significant improvements, including reduction in wound size and depth, decreased exudate, and
enhanced granulation and epithelial tissue formation. The patient’s BWAT score decreased
following the intervention, indicating improved tissue perfusion and peri-wound skin condition,
thereby accelerating healing. The exercise regimen also supported better muscle strength, joint
mobility, and overall foot function, contributing to improved quality of life. This case illustrates
the potential role of foot exercises as a simple, low-cost, and effective complementary therapy for
managing DFUs, warranting further investigation through controlled studies.

Keywords: diabetes mellitus, foot exercises, diabetic foot ulcers

How to Cite:

Rahmi U, Pragholapati A, Putri ST, Murtiani F. Foot exercises as an innovative therapy for
diabetes mellitus ulcers: Case report. Journal of Medicine and Health. 2026; 8(2): 168-73. DOI:
https://doi.org/10.28932/jmh.v&8i2.11748.

© 2026 The Authors. This work is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License.

] Med Health.2026;8(2):168-73 168


http://u.lipi.go.id/1421209968
https://doi.org/10.28932/jmh.v8i2.11748
mailto:upikrahmi@upi.edu
https://doi.org/10.28932/jmh.v8i2.11748
http://creativecommons.org/licenses/by-nc/4.0/

Journal of Medicine and Health (JMH) Foot Exercises as an Innovative...
Vol. 8 No. 2 August 2026 e-ISSN: 2442-5257

Case Report

Introduction

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by elevated blood
glucose levels resulting from absolute or relative insulin deficiency, with associated cellular
dysfunction, insulin resistance, or both.! DM can lead to complications that include microvascular
disease (due to small blood vessel damage) and macrovascular disease (due to artery damage).
Patients with DM with microvascular complications such as diabetic peripheral neuropathy
(DPN) are at high risk of foot edema and ulcers, which can ultimately lead to amputation.?
Diabetic peripheral neuropathy (DPN) is a common complication of diabetes and presents as
paresthesia, especially in the feet and hands.? One of the serious complications of diabetes mellitus
(DM) is slow healing, recurrent inpatient treatment, requiring intensive and expensive care, and
can lead to a decrease in quality of life due to suffering from Diabetic foot ulcers (DFUs). There
is a 12% to 25% risk for DM patients to develop DFU during their lifetime, and DFU accounts
for 40% to 60% of nontraumatic amputations. Additionally, if DFU occurs once, the likelihood
of recurrence within 3 years is 35%-40%, and within 5 years, 70%. The incidence of DFU is 1%
to 4% among DM patients, with a prevalence of 3% to 10%. The goal of DFU treatment is to
prevent limb loss and improve quality of life.>*

Exercise can improve vasodilation and blood flow to tissues, aiding wound healing and
accelerating DFU healing.> Foot gymnastics is one of the therapies for patients with DM with
DFU, so it can control patients' blood glucose.® Several studies have shown the effectiveness of
foot exercises in improving wound healing in type 2 diabetes patients with foot ulcers.” These
exercises have been shown to reduce ulcer size and depth, with greater benefits observed in those
who exercise more.> Furthermore, foot exercises have been shown to improve the quality of life
for type 2 diabetic patients, providing comfort, reducing pain and nerve damage, controlling blood
sugar, and increasing blood circulation in the feet.® However, although physical therapy
modalities, including foot exercises, appear to be useful in treating diabetic foot wounds, further
randomized clinical studies are needed to confirm their effectiveness. The novelty of this study is
the evaluation of the effectiveness of structured foot exercises as a non-pharmacological
complementary therapy to accelerate diabetic foot ulcer (DFU) healing in type 2 diabetes mellitus
patients, by simultaneously assessing clinical parameters and tissue perfusion. In this article, we

will discuss the effects of foot exercises on DFU in patients with type 2 DM.
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TN D is 59 years old and married. The client said she has had diabetes mellitus for about
8 years, with a history of obesity, rarely exercising, and likes to consume sweet foods and drinks,
thus having an unhealthy lifestyle. Upon assessment of the patient, a wound was found on the left
metatarsal, characterized as wet, measuring 4 cm in length and 2.5 cm in width. The wound was
still red and showed no signs of pus. Currently, the patient takes 500mg of metformin twice daily
after meals and 5 mg of glimepiride twice daily before meals.

The patient received routine wound care twice a day, in the morning and afternoon, using
sterile equipment and normal saline solution. Diabetic foot gymnastics was performed for 3
weeks, twice a week, with each session lasting 60 minutes. After gymnastics, an assessment was
made using the Bates-Jensen instrument.® This Bates-Jensen assessment was conducted to assess
13 wound edges, with the highest score being above 60, indicating that the wound condition was
worsening. In contrast, lower scores indicated that the wound condition was healing. The 13
assessment items include wound size, depth, wound hole, type of necrotic tissue, amount of
necrotic tissue, type of exudate, amount of exudate, skin color around the wound, edema, tissue
hardening at the wound edge, granulation tissue, and epithelial tissue. After diabetic foot
gymnastics, the evaluation results showed that the patient's wound condition improved: the
previous length of 4 cm decreased to 0.5 cm, and the wound depth resolved, involving partial skin
thickness, including the epidermis.

The wound edges were visible with the wound base, no wound holes were found, the
amount of necrotic tissue was not visible, there was watery exudate with a pink colour, the skin
color around the wound was bright red, non-pitting edema tissue extending <4 cm from around
the wound, tissue hardening at the edge induration <2 cm around the wound, no granulation tissue,

wound epithelialization closed (Figure 1).

Week 1 Week 2 Week 3

Figure 1 Patient's Wound Repair
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Figure 2 illustrates the sequence of diabetic foot exercises (step of foot gymnastics)
administered as a non-pharmacological adjunct therapy for diabetic foot ulcer healing, beginning
with the patient sitting on a chair with heels on the floor and toes extended upward, followed by
lifting the soles of the feet with the heels remaining on the floor, elevating the toes, placing the
toes on the floor while lifting the heels, and finally straightening and raising the legs. These
movements are designed to activate the intrinsic muscles of the foot, improve ankle and
metatarsophalangeal joint mobility, and enhance peripheral blood circulation in the ulcerated foot
area, thereby supporting granulation and epithelialization processes that are subsequently

evaluated using the Bates-Jensen Wound Assessment Tool.

B =

1. The patient sits on a chair 2. The heels of the feet are on
the floor, and the toes are extended
upwards

3. The heels of the feet are 4. The toes of the feet are lifted »

on the floor while the soles upwards
of the feet are lifted

5. Toes on the floor and heels lifted 6. Legs straightened and raised

Figure 2 Step of Foot Gymnastics
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Discussion

Wound care and foot exercises were performed six times over three weeks, each session
lasting one hour, and successfully improved the wound. Foot exercises showed significant results,
despite the short exercise duration used as an intervention to reduce diabetic foot ulcer areas,
allowing for rapid changes to occur.

Exercise improves blood circulation/blood flow, thereby providing sufficient oxygen
delivery to tissues that are injured due to DM complications.!? Changes in the wound in patients
become pink due to the degenerative processes of the skin layer.!*'? Blood sugar levels
significantly impact the healing process in diabetes mellitus. Wound healing is a complex process
that involves numerous cells. The wound healing process consists of several phases: coagulation,
inflammation, proliferation, and remodeling. Wound healing is also defined as a complex and
dynamic process that results in the repair of anatomical structures and tissue function.’

Diabetic patients perform diabetic foot exercises to help improve blood circulation in the
foot area. Foot exercises can help improve foot deformities. Foot exercises can also help improve
calf muscle strength and thigh muscle strength, as well as enhance joint mobility. Diabetic foot
gymnastics, performed on the soles of the feet, especially in problem areas, stimulates nerve
points related to the pancreas, allowing insulin to be produced through nerve points located in the
soles of the feet. Motor strength of the feet after foot exercises is stronger so that daily activities
can be done well, such as climbing stairs and doing household chores or tasks, also improving
limb function in patients with diabetic neuropathy.*?

Foot exercises have been studied for their effectiveness in the treatment of type 2 diabetes
mellitus ulcers. Research has shown that foot exercises can help improve blood circulation,
strengthen small muscles in the feet, and prevent foot deformities.”® Various types of foot
exercises have been investigated, including gymnastics models that combine aerobics, balance
training, resistance training, and leg training.** These exercises are feasible and applicable to
diabetic patients, helping to prevent or reduce the risk of diabetic foot ulcers.* Additionally, a
foot-ankle exercise program for 8-12 weeks may improve the ankle joint range of motion and first
metatarsophalangeal joint range of motion, and signs and symptoms of neuropathy in people at

risk of foot ulcers.®

Conclusion
The findings from this study suggest that foot exercises for three weeks can aid the wound
healing process. With the result that the wound becomes pink, further research can be conducted

on it, and it can be used as an alternative nursing action for diabetic patients.
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Suggestion

Researchers suggest that for further research, foot exercises should be performed for 30

minutes for 3 months, and clinic nurses can be one of their nursing actions for diabetic patients.

References

1.

10.

11.

12.

13.

14.

16.

Matos M, Mendes R, Silva AB, Sousa N. Physical activity and exercise on diabetic foot-related outcomes: A
systematic review. Diabetes research and clinical practice. 2018;139:81-90.

Forbes JM, Cooper ME. Mechanisms of diabetic complications. Physiological reviews. 2013;93(1):137-88.

Win MMTM, Fukai K, Nyunt HH, Linn KZ. Hand and foot exercises for diabetic peripheral neuropathy: A
randomized controlled trial. Nursing & Health Sciences. 2020;22(2):416-26.

Mavrogenis AF, Megaloikonomos PD, Antoniadou T, Igoumenou VG, Panagopoulos GN, Dimopoulos L, et al.
Current concepts for the evaluation and management of diabetic foot ulcers. EFORT open reviews. 2018;3(9):513—
25.

Eraydin S, Avsar G. The Effect of Foot Exercises on Wound Healing in Type 2 Diabetic Patients with a Foot Ulcer:
A Randomized Controlled Study. Journal of wound, ostomy, and continence nursing: official publication of The
Wound, Ostomy and Continence Nurses Society. 2018;45(2):123-30.

Tran MM, Haley MN. Does exercise improve the healing of diabetic foot ulcers? A systematic review. Journal of
foot and ankle research. 2021;14(1):19.

Alghadeer SM, Alsuwayni B, Almuwayjid AK, Almadi MS, Mubarak AM, Khunayn RM Bin, et al. Glycemic
Control and Management in Pharmacist-Led Diabetic Clinic vs. Physician-Led Diabetic Clinic. Medicina (Kaunas,
Lithuania). 2021;58(1):1-9.

Zakiudin A, Irianto G, Badrujamaludin A, Rumahorbo H. Foot Exercise to Overcome Type 2 Diabetes Mellitus: A
literature Review. International Journal of Nursing Information (IJNI). 2022;1(1):24-31.

Bates-Jensen BM, McCreath HE, Harputlu D, Patlan A. Reliability of the Bates-Jensen wound assessment tool for
pressure injury assessment: The pressure ulcer detection study. Wound Repair and Regeneration. 2019;27(4):386—
95.

Monteiro-Soares M, Boyko EJ, Jeffcoate W, Mills JL, Russell D, Morbach S, et al. Diabetic foot ulcer
classifications: A critical review. Diabetes/Metabolism Research and Reviews. 2020;36(S1):¢3272.

Olteanu G, Neacsu SM, Joita FA, Musuc AM, Lupu EC, Ionitd-Mindrican CB, et al. Advancements in Regenerative
Hydrogels in Skin Wound Treatment: A Comprehensive Review. International journal of molecular sciences.
2024;25(7):1-47.

Wallace HA, Basehore BM, Zito PM. Wound Healing Phases. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2023 Apr 23. Available from: https://www.ncbi.nlm.nih.gov/books/NBK470443/

Praya K, Daya B, Lombok K. Keterampilan Hand Massage Pada Pasien Dan Keluarga Yang Terdiagnosis Diabetes
Melitus Tipe 2 Dalam Kontrol Gula Darah Di Desa Darek Wilayah Kerja Puskesmas Darek Kecamatan Praya Barat
Daya Kabupaten Lombok Tengah. Lentera Jurnal. 2021;1(1):58-66.

Qadrijati I, Mulyani S, Widyaningsih V. Development of Gymnastics Models to Lower the Risk of Diabetic Ulcers
in Diabetics. International Journal of Human Movement and Sports Sciences. 2022;10(5):945-50.

. Bakaliuk T, Makapuyk H, Seniuk K, Stelmakh H, Sverstiuk A. Evaluation of the effectiveness of rehabilitation for

diabetic foot syndrome. Zaporozhye Medical Journal. 2023;25:115-21.

van Netten JJ, Sacco ICN, Lavery L, Monteiro-Soares M, Paton J, Rasmussen A, et al. Clinical and biomechanical
effectiveness of foot-ankle exercise programs and weight-bearing activity in people with diabetes and neuropathy:
A systematic review and meta-analysis. Diabetes/Metabolism Research and Reviews. 2024;40(3):e3649.

] Med Health.2026;8(2):168-73 173


http://u.lipi.go.id/1421209968

