



Knowledge and Awareness Regarding Diabetic Foot Complications Among Patients with Diabetes Mellitus in Selected Hospitals Bangladesh: A Cross-Sectional Study

Abstract

Background:
Diabetes mellitus (DM) is a major global public health concern. Among its long-term complications, diabetic foot disease significantly contributes to morbidity, disability, and healthcare costs [1–3]. In Bangladesh, limited patient awareness and preventive practices may increase the risk of diabetic foot complications7.Diabetic foot ulcers represent a major global health burden and are associated with high rates of recurrence and amputation among individuals with diabetes [8]. The global prevalence of diabetic foot ulcers remains substantial, particularly in low- and middle-income countries, where healthcare access and preventive practices are often limited [9].
Objective:
To assess knowledge and awareness regarding diabetic foot complications among patients with diabetes mellitus in Bangladesh.

Methods:
A cross-sectional descriptive study was conducted among 107 diabetic patients attending Bogra Zilla Sadar Diabetic and Shashthosheba Hospital from January to September 2015. Participants were selected using purposive sampling. Data were collected through face-to-face interviews using a pretested semi-structured questionnaire. SPSS version 16.0 was used for analysis, and descriptive statistics summarized findings.

Results:
Respondents were predominantly aged 41–50 years (33.6%), with 52.3% male. Over half (54.2%) reported foot complications; 9% had undergone foot amputation. Awareness that uncontrolled diabetes can cause foot problems was 74.8%, but only 38.3% knew about specialized foot care centers. Overall awareness was high in 34.6%, moderate in 29.9%, poor in 22.4%, and absent in 13.1% of participants.

From the study, it was concluded that highest (33.6%) of respondents were from the age group of 41-50 years and the lowest (0.9%) was from the age group of above 81 years. Out of all the respondents, 56 (52.3%) respondents were male and 51 (47.7%) respondents were females. Among the 107 respondents, 68 people lived in urban areas and 39 people lived in rural areas. Moreover, the level of education of the respondents was 22 (20.6%) illiterate, 30 (28%) completed primary education, 20 (18.7%) completed SSC, 8 (7.5%) completed HSC and 27 (25.2%) at least completed graduation. Furthermore, out of the respondents, 36.4% were housewives, 1.9% were industrial workers, 9.3% were agricultural workers, 9% were day labor, 32.7% were service holders, 13.1% were businessmen and 4.5% were from other professions. 

Amongst the 107 participants, 22.4% were diabetic for 1-5 years, 40.2% were diabetic for 5-10 years, 18.7 % were diabetic for 10-15 years and 18.7% were diagnosed as a case of diabetes mellitus for more than 15 years. 54.2% of the respondents experienced foot complications after detection of diabetes mellitus whereas, 45.8% did not. 59.8% mentioned that the cause of foot problems was diabetes mellitus while the others mentioned other causes like result of a sin and curse by others. 

From the sample size, 41.1% respondents were smokers and 58.9% were non-smokers. 61.7% respondents knew that there is a positive association between tobacco smoking and diabetic foot complications. However, 38.3% of respondents were unaware of it.

The study also concluded that 74.8% respondents are aware that incurable foot problems may arise if diabetes mellitus is not regulated. 25.2% of them were not aware of that. In addition to that, 65.4% people were under regular follow-up where as 34.5% did not visit their doctors timely. 

Out of 107 respondents, 38.3% knew that there is a specialized diabetic foot center in Bangladesh and 61.7% people mentioned that they did not know about it. 69.1% respondents were aware that diabetic foot problems were preventable while 30.9% did not know that. It was found out that 69 people thought that diabetic foot complications can be prevented by wearing comfortable footwear, but 38 people did not. It was also noted that 9% of diabetic patients had their foot or part of it amputated.

Regarding knowledge and level of awareness on diabetic foot complications, out of the 107 respondents, most of them (34.58%) had scored 8-9, which is considered as fully aware. 29.91% scored 5-7 which is considered as average awareness. 22.43% scored 3-4 which is considered as poor awareness. 13.08% were not aware at all.

Conclusion:
While moderate awareness of diabetic foot complications exists among Bangladeshi diabetic patients, gaps in knowledge and preventive practices remain. Strengthening patient education and improving access to specialized foot care services are critical to reduce the burden of diabetic foot disease.
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Introduction

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by hyperglycemia and associated with multiple long-term complications. Globally, the prevalence of DM is increasing rapidly, particularly in low- and middle-income countries, creating substantial health and economic burdens [1]. According to the International Diabetes Federation, over 537 million adults worldwide currently live with diabetes, and this number is expected to rise [1].

Among diabetes complications, diabetic foot disease is particularly serious, resulting from neuropathy, peripheral vascular disease, and infection [2,3]. These complications may lead to foot ulcers, gangrene, and ultimately lower limb amputation if unmanaged [3–5]. Globally, diabetic foot ulcers affect 15–25% of patients with diabetes during their lifetime and contribute to significant morbidity and hospitalization [5].

Preventive measures, including glycemic control, foot care, proper footwear, and timely medical consultation, are effective in reducing severe outcomes [6]. However, in Bangladesh, awareness regarding diabetic foot care remains limited, increasing the risk of complications [7]. Understanding patient knowledge and awareness is essential for developing targeted interventions to reduce the burden of diabetic foot complications. This study aims to evaluate knowledge and awareness among diabetic patients attending a specialized hospital in Bangladesh.

Methods

Study Design and Setting:
A cross-sectional descriptive study was conducted at Bogra Zilla Sadar Diabetic and Shashthosheba Hospital, a specialized healthcare facility in Bogra district, Bangladesh, from January to September 2015.

Study Population:
Patients diagnosed with diabetes mellitus attending the outpatient department were included. Those unable to provide informed consent or with severe cognitive impairment were excluded.

Sample Size and Sampling:
A total of 107 patients were enrolled using purposive sampling based on availability and willingness to participate.
Data Collection:
Data were collected through face-to-face interviews using a pretested semi-structured questionnaire covering socio-demographic characteristics, duration of diabetes, smoking status, history of foot complications, and knowledge and awareness regarding diabetic foot care.

Data Analysis:
Data were analyzed using SPSS version 16.0. Descriptive statistics (frequencies and percentages) summarized socio-demographics, complication history, and awareness levels.
Results and Discussion

Table 1: Socio-Demographic Characteristics (n = 107)

	Variable
	Category
	Frequency
	Percentage (%)

	Age
	21–30
	6
	5.6

	
	30–40
	20
	18.7

	
	40–50
	36
	33.6

	
	50–60
	25
	23.4

	
	60–70
	12
	11.2

	
	70–80
	7
	6.5

	
	>80
	1
	0.9

	Sex
	Male
	56
	52.3

	
	Female
	51
	47.7

	Residence
	Urban
	68
	63.6

	
	Rural
	39
	36.4

	Education
	Illiterate
	22
	20.6

	
	Primary
	30
	28.0

	
	Secondary
	20
	18.7

	
	Higher Secondary
	8
	7.5

	
	Graduation+
	27
	25.2


‘This table shows that the majority were middle-aged (41–50 years), with the largest proportion (33.6%). Only a small proportion of participants were young (below 30 years), which is 5.6%, and 6.9% were olderthan 70 years. Whereas 52.3% were male and 47.7% were female. In terms of residence, 63.6% were from urban areas and 36.4% were from rural areas. Among all respondents, 20.6% were illiterate, 28% had primary education,18.7% had secondary education, and 7.5% had higher secondary education.’
Figure 1: Diabetes Duration and Foot Complications
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‘This graphshows that foot complications 54.2% and 40.2% are living with moderate duration for 5-10 years of participants. Also, there are 37.4% had diabetes more than 10 years which is risk for long term complications. Overall, this findings alert that this long disease and high prevalence of foot complications is one of key concerns and emphasizing the need of early prevention and proper foot care and spread patients’ awareness.’
Table 2: Smoking Status and Awareness

	Variable
	Category
	Percentage (%)

	Smoking
	Smokers
	41.1

	
	Non-smokers
	58.9

	Awareness of Smoking Risk
	Yes
	61.7

	
	No
	38.3


‘This table shows that 58.9% were non-smoker and 41.1% were smoker whereas 67.7% were aware about health risk and 38.3% had lack of awareness.’ 
Figure 2: Awareness Regarding Diabetic Foot Complications
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‘This figure shows that there are 74.8% were uncontrolled diabetes and cause of foot problem and 25.2% were lack of knowledge where are 38.3% were known such centers and majority 61.7% were not aware of it.’ 
Table 3: Overall Awareness Levels

	Level
	Percentage (%)

	High
	34.58

	Moderate
	29.91

	Poor
	22.43

	None
	13.08


‘This table shows that 34.58% were high level of awareness, 29.91% moderate, 22.43% poor and 13.08% had no awareness.’ 

The study reveals moderate awareness of diabetic foot complications among patients in Bangladesh. Most respondents were middle-aged adults (41–50 years), consistent with regional trends [1]. Over half of participants reported foot complications, and 9% had undergone amputation, underscoring the burden of diabetic foot disease [2,3]. Diabetic foot complications remain one of the leading causes of non-traumatic lower limb amputations worldwide [12]. The progression to amputation is often preventable, as most cases follow identifiable pathways involving infection, ischemia, and delayed treatment [13].

A large proportion of patients were found to be negligent regarding foot care practices, which was strongly associated with severe diabetic foot ulcers [15]. Diabetic foot ulcers remain a major public health challenge in Bangladesh, with severity largely driven by poor foot care practices, delayed healthcare seeking, and modifiable behavioral risk factors [15]. Smoking prevalence was high (41.1%), with 38.3% unaware of the increased risk for foot complications, highlighting the need for education on lifestyle-related risk factors [3]. This underscores the importance of integrating lifestyle modification education, including smoking cessation and diet control, into routine diabetes management programs. Patients who adopt healthier behaviors are more likely to prevent complications and reduce the need for costly interventions such as amputations. Furthermore, limited awareness of the cumulative effect of multiple risk factors, such as smoking, poor glycemic control, and obesity, can exacerbate the severity of diabetic foot complications. 

Awareness of specialized foot care centers was low (38.3%), indicating insufficient patient knowledge of available healthcare resources [4]. Despite this, many patients recognized that uncontrolled diabetes can cause foot complications, suggesting potential receptiveness to educational interventions [6]. These findings highlight gaps in knowledge and preventive practices, emphasizing the need for structured patient education programs, routine foot care monitoring, and improved access to specialized foot care services.Community-based education programs could serve as a cost-effective approach to increase awareness, especially in rural areas where access to healthcare facilities is limited.Peer-led interventions and family involvement in patient education can also strengthen adherence to foot care practices.

Studies conducted in low-resource settings have consistently reported inadequate knowledge and poor self-care practices related to diabetic foot care among patients with diabetes [10]. Evidence-based guidelines emphasize that appropriate foot care, regular screening, and patient education can significantly reduce the incidence of diabetic foot ulcers [11]. Diabetic foot ulcers remain one of the most serious complications of diabetes, contributing significantly to morbidity, mortality, and healthcare costs globally [14]. The global prevalence of diabetic foot ulcers is estimated at around 6.3%, with slightly lower but still substantial prevalence in Asian settings [14].In Bangladesh, where healthcare infrastructure is constrained, the combination of high prevalence and inadequate preventive measures exacerbates the economic and social burden of diabetes-related complications.Low socioeconomic status, limited health literacy, and cultural beliefs further influence patient engagement in preventive care, necessitating tailored interventions.

Evidence suggests that despite adequate knowledge, gaps in training, institutional support, and resource availability often limit the translation of knowledge into effective diabetic foot care practices [14]. A persistent gap between knowledge and practice has been widely reported, indicating that knowledge alone is insufficient to ensure effective diabetic foot care [14]. Emphasizes the need for multidisciplinary interventions: glycemic optimization, neuropathy/PAD monitoring, foot care education, and proper footwear distribution [16]. These multidisciplinary interventions should be implemented through coordinated efforts involving endocrinologists, nurses, podiatrists, and community health workers to ensure comprehensive management. Regular follow-up visits and monitoring of high-risk patients can help detect early signs of foot complications and facilitate timely treatment. Moreover, the integration of technology, such as mobile health applications for reminders and telemedicine consultations, could improve patient adherence to foot care routines and enhance access to specialist advice in remote regions. 

The high prevalence of foot complications among middle-aged adults emphasizes the critical need for early prevention strategies. Intervention programs targeting adults aged 40–60 may reduce the onset of severe foot conditions, considering this demographic is at higher risk due to longer diabetes duration and comorbidities. In addition, socio-cultural factors, such as reluctance to seek care due to stigma or misconceptions about amputation, may delay treatment, further complicating outcomes. Addressing these barriers through culturally sensitive education and community engagement can improve early detection and adherence to preventive practices. 

Furthermore, the economic impact of diabetic foot complications is considerable. Direct medical costs for treating foot ulcers, hospitalizations, and amputations, combined with indirect costs due to loss of productivity, can place a significant burden on families and healthcare systems. Health policy makers must consider allocating resources for preventive programs, patient education, and subsidized access to specialized foot care services to mitigate these financial challenges. Cost-effective strategies, such as community foot care screening camps and training of local health workers, could improve coverage and reduce complications. 

Behavioral interventions should also focus on improving patient self-efficacy. Evidence suggests that patients with higher confidence in their ability to perform foot care are more likely to adhere to recommended practices, thereby reducing ulcer risk. Structured training programs, interactive workshops, and motivational counseling can enhance patient engagement and sustain long-term behavior change. Collaboration with local NGOs and civil society organizations may facilitate outreach to hard-to-reach populations, ensuring that high-risk groups are adequately served.

Despite available guidelines, healthcare providers often face challenges in implementing effective diabetic foot care. Limited training, high patient loads, and inadequate resources in primary care settings can impede routine foot assessments and education. Strengthening institutional capacity through targeted training, provision of diagnostic tools, and development of standard operating procedures can enhance the quality and consistency of care. Moreover, incentivizing healthcare workers for preventive care activities may increase motivation and improve patient outcomes. 

Finally, adopting a holistic approach that combines clinical care, patient education, lifestyle modification, and socio-economic support is essential to reduce the burden of diabetic foot complications in Bangladesh. Policy-level interventions, including integration of foot care into national diabetes management programs and establishment of specialized clinics, can provide sustainable solutions. Continuous monitoring and evaluation of these interventions are critical to measure effectiveness, identify gaps, and refine strategies for maximal impact.
Limitations:
The study was conducted in a single hospital using purposive sampling, limiting generalizability. The sample size was relatively small, and self-reported data may be subject to recall bias.
Conclusion

Although awareness regarding diabetic foot complications exists among Bangladeshi diabetic patients, significant gaps remain in knowledge, preventive practices, and access to specialized services. Targeted patient education and improved healthcare access are critical to reduce the burden of diabetic foot complications in Bangladesh.
Ethical Approval and Consent: 

Prior to data collection, the objectives of the study were explained in understandable language to all the participants and their written approval and informed consent was taken.  All Questionnaires and Ethical documents was translated into Bengali (wherever applicable). Object was selected irrespective to age, sex, religion, race, cast, occupation etc. without discrimination.
COMPETING INTERESTS:
Authors have declared that they have no known competing financial interests OR non-financial interests OR personal relationships that could have appeared to influence the work reported in this paper.
References

1. International Diabetes Federation. IDF Diabetes Atlas. 10th ed. Brussels: International Diabetes Federation; 2021. 

2. Boulton AJM, Vileikyte L, Ragnarson-Tennvall G, Apelqvist J. The global burden of diabetic foot disease. Lancet. 2005; 366:1719–24. 

3. Armstrong DG, Boulton AJM, Bus SA. Diabetic foot ulcers and their recurrence. N Engl J Med. 2017; 376:2367–75. 

4. Zhang P, Lu J, Jing Y, Tang S, Zhu D, Bi Y. Global epidemiology of diabetic foot ulceration. Ann Med. 2017;49(2):106–16. 

5. Singh N, Armstrong DG, Lipsky BA. Preventing foot ulcers in patients with diabetes. JAMA. 2005;293(2):217–28. 

6. Bus SA, van Netten JJ, Lavery LA, et al. IWGDF guideline on the prevention of foot ulcers in persons with diabetes. Diabetes Metab Res Rev. 2016. 

7. World Health Organization. Global report on diabetes. Geneva: WHO; 2016. 

8. Armstrong DG, Boulton AJM, Bus SA. Diabetic foot ulcers and their recurrence. N Engl J Med. 2017;376(24):2367–75. 

9. Zhang P, Lu J, Jing Y, Tang S, Zhu D, Bi Y. Global epidemiology of diabetic foot ulceration: a systematic review and meta-analysis. Ann Med. 2017;49(2):106–16. 

10. Desalu OO, Salawu FK, Jimoh AK, Adekoya AO, Busari OA, Olokoba AB. Diabetic foot care: self-reported knowledge and practice among patients attending three tertiary hospitals in Nigeria. BMC Res Notes. 2011; 4:173. 

11. Bus SA, van Netten JJ, Lavery LA, Monteiro-Soares M, Rasmussen A, Jubiz Y, et al. IWGDF guideline on the prevention of foot ulcers in persons with diabetes. Diabetes Metab Res Rev. 2016;32(Suppl 1):16–24. 

12. Apelqvist J, Larsson J. What is the most effective way to reduce diabetic foot amputations? Diabetes Metab Res Rev. 2000;16(Suppl 1): S75–83. 

13. Pecoraro RE, Reiber GE, Burgess EM. Pathways to diabetic limb amputation: basis for prevention. Diabetes Care. 1990;13(5):513–21. 

14. Hasan H, Othman SN, Kamal Basha MA, Abdul Hamid SH. Knowledge, attitude, practice and associated factors related to diabetic foot ulcer among nurses: a systematic review. Int J Care Sch. 2026;9(1):160–73. 

15. Salam MA, Ziko MRK, Oishee AN, Yadav A, Monaem MA, Salman A, et al. Factors associated with severity and anatomical distribution of diabetic foot ulcer in a tertiary care hospital in Bangladesh: a cross-sectional study. Medicine (Baltimore). 2024;103(46): e40510. 

16. Dutta S, Roy D, Das M, Mondal R, Ferdaus F. Risk of diabetic foot ulcer and its associated factors among rural diabetic patients in coastal areas of Bangladesh. Asia Pac J Cancer Res. 2025;2(3):104–12. doi:10.70818/apjcr. v02i03.057.


