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Abstract

Backgrounds: Prevalence of diabetic foot among patient remains high worldwide, including in
Indonesia. Foot exercise becomes one solution to prevent this health issue. However, the procedure
seems simple but many factors influence the successful of this intervention. Numerous studies had
been published related to the successful aspects and the outcomes of diabetic foot exercise but those
are still dispersed. So that, the comprehensive information of diabetic foot exercise is still puzzled and
do not utilize maximally by clinicians. Purposes: This study aims to review and synthesis previous
information related to successful aspects and impacts of diabetic foot exercise among Indonesian
Type 2 Diabetes Mellitus patients. The present comprehensive review compile and synthesize the
information on diabetic foot exercise, which can serve as a source for future studies or be utilized for
clinical practices. Methods: A literature review had been chosen in this study with PRISMA approach
to sort the articles from EBSCOHost, Google Scholar, Science Direct, Wiley Online and ProQuest. We
used a Mixed Method Appraisal Tool to determine the eligibility of articles that included to this study.
Results: We harvested 1,481 articles and synthesized 20 selected articles. Our findings revealed
intrinsic and extrinsic aspects of diabetic foot exercise were the key to improve the intervention’s
outcome. Most outcomes of diabetic foot exercise were related to physical benefits. Although, mental
benefits also captured in this study. Interestingly, our review found a unique finding, which in the
Indonesia context, the spiritual outcome was also mentioned by diabetic patients after received
diabetic foot exercise. Conclusion: By deliberate our findings, clinicians may scale up and aware the
supporting aspects of diabetic foot exercise when providing this therapy to diabetes mellitus patients.
Thus, the patients may achieve the highest benefit of diabetic foot exercise.
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Introduction

Diabetes mellitus remains a global health concern as it ranks among the top 10 non-communicable
diseases and is considered a catastrophic illness that can disrupt the national healthcare system if not
well managed. This becomes a serious problem for public health because diabetes mellitus is
constantly growing over years. In 2021, the prevalence of diabetes mellitus reached 10.5% of global
population and it is projected will reach 12,2% globally in 2024 (Sun et al., 2022). Diabetes mellitus is
a disorder originating from pancreatic dysfunction, especially in type 2 diabetes where insulin
production is inadequate. Previous studies and data from the World Health Organization (WHO)
indicate that type 2 diabetes mellitus leads to complications that can adversely affect public health,
such as retinopathy, foot ulceration, cardiovascular diseases, hypertension, and more (WHO, 2023).
Foot ulceration in diabetic patients is a common occurrence due to poor diabetes foot care
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management, resulting in wounds, infections, or the decline in physiological foot function, leading to
various foot disorders (Gamboa-Antiñolo, 2023).

Epidemiologically, foot disorders in diabetic patients reach a significant number, with numbers 8% to
52.0% occurrence in diabetic population, raising concerns among healthcare professionals to prevent
such incidents by providing optimal promotive and preventive services (Gamboa-Antiñolo, 2023).
However, the quality of healthcare services often faces challenges, and the intended goals may not
be fully achieved (Marwati et al., 2022). One of the current practices is diabetic foot exercises for
patients. Diabetic foot exercises consist of guided movements aimed at improving blood circulation in
the peripheral areas of the feet, thereby minimizing foot complications. Patients can perform these
exercises independently or under the guidance of healthcare professionals, such as nurses, if
needed. Although the therapy seems simple, there are many factors to consider to achieve optimal
results (Francia et al., 2014).

However, diabetic foot exercises are sometimes overlooked as a therapy, both by patients and
healthcare professionals, as patient care tends to focus more on low-sugar diets, pharmacological
treatments, and other perceived complex therapies. This issue is further exacerbated in primary
healthcare facilities in Indonesia, where education on diabetic foot exercises is rarely provided due to
the overwhelming responsibilities of healthcare professionals in the community and the overlap with
other healthcare programs (Nasir et al., 2023; Ligita et al., 2019).

It is mentioned that there are many factors that influence diabetic foot exercises (Matos et al., 2018).
The complexity of this therapy is often unknown to nurses as they tend to focus solely on the patient
or the therapy itself. However, there are external factors that determine the success of diabetic foot
exercises and interventions for patients with diabetes mellitus. A study conducted by Francia et al.
(2015) demonstrates that these factors play a crucial role in the effectiveness of diabetic foot
exercises. Therefore, it is important to understand what needs to be considered when providing
diabetic foot exercise therapy.

The aim of this study is to identify the factors that influence diabetic foot exercise therapy and the
possible outcomes that can be achieved. This will provide concrete scientific evidence for clinicians to
implement this therapy for their patients.

Material and Methods

This research conducted a literature review by searching reputable health research databases such
as EBSCOHost, Google Scholar, ScienceDirect, Wiley Online, and ProQuest. The PICO approach
was utilized to formulate a research question that aligns with the study's objectives.

To search for articles in targeted journal databases, relevant keywords were chosen, including
combinations such as "Diabetic foot exercise OR senam kaki diabetes," "diabetes mellitus OR DM OR
T2DM," and "Factor OR outcomes." The selection of articles was based on predetermined inclusion
and exclusion criteria. These criteria focused on articles that addressed diabetic foot exercise or
diabetic foot care management in adult populations, were published in English between 2019 and
2023. We excluded Pilot studies, feasibility studies, and literature review studies. Articles with a lower
standard score on the Mixed Method Appraisal Tool (MMAT) were also excluded. A threshold score of
80 was used to determine whether an article passed the critical appraisal using MMAT (Hong, 2021;
Hong et al., 2018a; Hong et al., 2018b)

Eligible articles were carefully read, and their findings were recorded in a table. The results were then
summarized and presented to facilitate understanding of the synthesis results, following the typology
of literature review research (Grant & Booth, 2009; Nursalam, 2020). The screening and article
identification process adhered to the PRISMA framework, ensuring a structured and systematic
approach (Page et al., 2021).

Results and Discussion:

After conducting a thorough search on the specified databases, a total of 1,481 articles were initially
identified that met the inclusion criteria. To ensure the quality and relevance of the articles, a
screening process was carried out, involving the elimination of duplicate articles and the evaluation of
titles, abstracts, and content. Through this rigorous screening, only the eligible articles were selected
for further analysis. The article selection and screening process, following the PRISMA flow diagram
as determined by the researchers, is illustrated in Figure 1.
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Figure 1. The article selection and screening process PRISMA flow diagram

After the screening procedure, it was established that a total of 20 articles met the predetermined
criteria set by the research team. These chosen articles underwent a comprehensive evaluation using
MMAT, and the findings from this assessment are presented in Table 1, as depicted below.

Authors Year of Published Study Design MMAT Score
Sari et al. 2022a Qualitative 100
Yusnita et al. 2020 Quasi-experiment 100
Handayani et al. 2020 Quantitative 100
Kristianto 2023 Quantitative 80
Sari et al. 2022b Quasi-experiment 80
Nurhayati 2022 Quasi-experiment 100
Sukartini et al. 2020 Quasi-experiment 100
Graciella and Prabawati 2020 Quasi-experiment 80
Widyaningsih et al. 2022 Pre-experimental 100
Monteiro et al. 2022 Quantitative 80
Parellangi et al. 2022 Pre-experimental 80
Fadillah, Sucipto and Rahil 2019 Quasi-experiment 100
Simamora et al. 2023 Quasi-experiment 80
Pasaribu and Sebayang 2020 Quasi-experiment 80
Oktavianti and Hernawati 2022 Quantitative 80
Syaipuddin et al. 2023 Pre-experimental 80
Simbolon 2020 Quasi-experiment 80
Sanjaya, Yanti and Puspita 2019 Quasi-experiment 80
Purwaningsih, Ludiana and Immawati 2023 Quantitative 80
Isworo et al. 2021 Qualitative 80
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Figure 2. Relationship with extrinsic and intrinsic aspects of diabetes foot care with outcomes

Factors affecting Diabetic Foot Exercises

There are intrinsic and extrinsic factors that influence the ability of patients, with intrinsic factors
referring to factors within the patients themselves and extrinsic factors being external to the patients
(Figure 2). Isworo et al. (2021) identified several factors such as limited resources, a busy schedule,
and financial constraints as determinants of optimal care for patients with diabetes mellitus. Self-care
practices, such as foot care and diabetes foot exercises, are poorly implemented among individuals
with diabetes. Poor family support, low education, and poor socioeconomic status are likely the main
reasons behind inadequate self-care practices at the individual level (Handayani et al., 2020). Self-
care practices in diabetes foot management, such as exercises, are essential skills as patients are not
monitored by healthcare providers 24/7, making patient empowerment a primary goal of care. The
need for education to teach and support diabetes patients in self-care practices through flagship
diabetes management programs is currently lacking. Building self-efficacy in patients is crucial for
patient empowerment. Independence in performing self-care, including diabetes foot exercises, will
improve patient recovery (Sari et al., 2022a).

Health education plays a significant role in supporting patient care, including in patients with diabetes
mellitus (Oktavianti & Hernawati, 2022; Yusnita et al., 2020). The transition of diabetes mellitus
patients to their condition requires assistance from healthcare providers to understand what can and
cannot be done by the patients. Health education regarding self-management of diabetes mellitus,
including diabetes foot exercises, serves as a catalyst for the health outcomes of patients with
diabetes mellitus. This is also evident in Gagliardino et al. (2019) research, which showed a nearly 20-
point difference in the ability of diabetes mellitus patients to care for themselves after receiving
education compared to those who did not receive education.

Sari et al. (2022b) in their study describes four main themes: personal barriers, environmental
barriers, perceived foot health benefits, and religious practices. Sub-themes under personal barriers
include low susceptibility to foot ulcers, limited knowledge about foot care, fatalistic practices, financial
problems, prioritizing glucose control over foot care, lack of motivation, lack of confidence, and fear of
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being labeled. Sub-themes under environmental barriers encompass lack of knowledge and time
among healthcare providers, lack of family support, and climate conditions. Sub-themes under
perceived foot health benefits include the intention to feel better and the desire to remain socially
active. Sub-themes under religious practices include foot washing as part of religious rituals and the
intention to be clean before praying.

Several factors influence this context, where personal barriers are the primary obstacles that patients
need to overcome to achieve optimal diabetes foot exercise. This is evident from the multitude of
factors that emerged. Internal motivation alone is not enough; it must be balanced with adequate
financial capacity to access foot care. Disparities in the care of diabetes mellitus patients are found
across various dimensions of known socioeconomic factors such as income, education, occupation,
and barriers reported by patients in accessing healthcare services. Healthcare gaps are also
associated with lower quality of care, with patients experiencing larger gaps more likely to face
difficulties in key self-care aspects. The study also concludes that even in a healthcare system with
universal coverage, healthcare inequalities can arise, starting from preventive care (Handayani et al.,
2020).Family empowerment is one of the factors that support the success and optimal effects of
diabetes foot exercises. Families provide a supportive environment that assists patients in performing
diabetes foot exercises. One positive impact of these exercises is to enhance the resilience of
patients (Parellangi et al., 2022).

Telehealth has emerged as a solution to address these challenges. Telehealth has the potential to
become a practical and time-saving option for patients, their families, and healthcare professionals,
including nurses, when physical proximity is not essential. This innovative approach, if implemented
intelligently and attentively, can improve diabetes management in a clinically relevant manner and
reduce undesirable clinical outcomes. In relation to diabetes foot exercise, the use of telehealth can
have implications for routine monitoring without the need to visit healthcare facilities, providing greater
convenience for patients. There are no age or clinical condition limitations for patients to utilize
telehealth approaches, as even older and frail patients have been shown to benefit from remote
consultations. The challenge faced by the National Health Service is to ensure that telehealth
becomes a well-structured, optimized, and properly coded care pathway, capable of fully integrating
as a complementary/hybrid assistance modality for diabetes management (Kristianto, 2023). Bose et
al. (2021) described automated diabetic forecasting system to detect the condition at an early stage.

Outcomes of Diabetic Foot Exercises

Diabetes foot exercises have numerous benefits beyond the foot area for patients with diabetes
mellitus. Some additional benefits include supporting the improvement of patients' daily activity levels
and reducing blood glucose levels. In a study by Nurhayati (2022), positive changes were observed in
both aspects, and statistically, they were attributed to diabetes foot exercises.

Foot exercises are a type of activity that patients with diabetes mellitus can do to avoid injury and
improve blood circulation in their feet. These exercises aim to increase blood flow to the tissues,
strengthen small muscles, calf muscles, and thigh muscles, and overcome joint motion limitations
commonly experienced by people with diabetes mellitus (Simbolon, 2020). Consequently, it is
expected that the feet of diabetic patients can be well-maintained, leading to an improvement in their
quality of life. Physical activities such as foot exercises play a crucial role for individuals with physical
ability problems, including fall risks, fall-related injuries, physical function, frailty, and osteoporosis.
High-intensity exercise frequency is associated with activity and the risk of physical functional
limitations in older adults. High-certainty evidence demonstrates that balance and functional exercises
reduce the rate of falls and can help improve various elements of physical function (Nurhayati, 2022).

Patients with diabetes mellitus who engage in foot exercises will experience a decrease in peripheral
sensory neuropathy because the foot exercise movements can improve the function of myelin nerves
and axons, resulting in improved nerve conduction and sensitivity, which can be tested using a
monofilament. The intervention group showed a decrease in sensory peripheral neuropathy, while the
control group did not show a decrease in sensory peripheral neuropathy, supporting the
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aforementioned theory that foot exercises can help improve blood circulation and sensitivity to prevent
numbness (Purwaningsih et al., 2023; Sanjaya et al., 2019; Sukartini et al., 2020).

Community health nurses can provide education about foot exercises to diabetes mellitus patients,
especially those with peripheral neuropathy. Diabetes mellitus patients can independently perform
foot exercises at home to improve their peripheral sensory neuropathy status and prevent the
occurrence of ulcers. Health literacy plays an important role in this aspect (Kamillah et al. 2023).
Graciella & Prabawati (2020) added that another benefit of diabetes foot exercises is the reduction of
blood glucose levels for patients. Furthermore, regular foot exercises can alleviate symptoms of
diabetes mellitus such as fatigue, tingling, pain, cramps, and numbness (Widyaningsih et al., 2022).

Diabetes foot exercises can be a solution to improve the sensory sensitivity of the feet in patients with
diabetes mellitus (Monteiro et al., 2022). Diabetes foot exercises have the effect of improving blood
circulation in the peripheral ends of the feet, thereby optimizing the blood supply to the foot nerves.
This will enhance the sensitivity of the feet in patients with diabetes mellitus (Fadlilah et al., 2019). In
patients with diabetes mellitus, the risk of atherosclerosis is higher. Physiological age affects changes
in the condition of blood vessels associated with atherosclerosis. Atherosclerosis can obstruct blood
flow, leading to tissue hypoxia that affects nerve cell function. Decreased nerve cell function can
reduce sensation in the feet. Diabetes foot exercises that improve perfusion can reduce hypoxia and
alleviate pain sensation in the feet of patients (Simamora et al., 2023).

Diabetic foot exercise was also one of therapy that may improve blood glucose regulations. This
proved by several studies that found blood glucose level gradually decreased after getting this
exercise (Graciella & Prabawati, 2020; Haskas et al., 2023). This better regulation of blood glucose
then improve wound healing process among patients (Pasaribu & Sebayang, 2020) An interesting
aspect of providing diabetes foot exercises is that they not only provide physical benefits but also offer
psychological benefits related to comfort during religious rituals. They help patients become more
independent in maintaining the cleanliness and functionality of their feet. This outcome is important as
a reference for the actions taken by nurses in caring for patients with diabetes mellitus (Sari et al.,
2022b).

Conclusion

In conclusion, diabetes foot exercises play a crucial role in improving the sensory sensitivity of the
feet, enhancing blood circulation, reducing neuropathy, and lowering blood glucose levels in patients
with diabetes mellitus. Various intrinsic and extrinsic factors influence the implementation of foot
exercises, including personal barriers, environmental barriers, perceived foot health benefits, and
religious practices. Overcoming personal barriers, such as limited knowledge, financial constraints,
and lack of motivation, is essential for patients to engage in effective self-care practices. Health
education and telehealth can provide support and guidance to patients in performing foot exercises
and managing their diabetes. Additionally, diabetes foot exercises not only have physical benefits but
also contribute to psychological well-being and independence in daily activities. The integration of
diabetes foot exercises into patient care can lead to improved outcomes and enhance the overall
quality of life for individuals with diabetes mellitus.
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