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Exploring Endogenous and Exogenous Determinants of Diabetic Foot Ulcer Management Among Healthcare Professionals in Ghana: A Cross-Sectional Study
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Background: Diabetic foot ulcers (DFUs) represent a significant health burden in Ghana, with outcomes influenced by both healthcare professionals’ internal capacities and the environments in which they work.
Objective: This study aimed to examine how endogenous factors (such as training, knowledge, and experience) and exogenous factors (including infrastructure, resources, and institutional policies) shape healthcare professionals’ knowledge and practices in DFU management in Ghana.
Methods: A cross-sectional quantitative study involving 231 healthcare professionals across three hospitals in Bosomtwe District was conducted. Data were collected using structured questionnaires and analyzed using descriptive and inferential statistics.
Results: Educational level, professional experience, and previous DFU training significantly influenced knowledge and practice. System-level barriers, such as lack of wound care equipment, inadequate staff training, insufficient multidisciplinary collaboration, and the absence of a podiatrist, hindered effective DFU management. Both types of factors were strongly associated with management outcomes (p < 0.05).
Conclusion: Improving outcomes for diabetic foot ulcers in Ghana requires both the continuous development of healthcare workers’ skills and the resolution of system-level barriers, such as access to resources and standardized care protocols. Central to this effort is the inclusion of podiatrists within the healthcare team, as their expertise is critical for comprehensive foot assessment, early intervention, and patient education. By ensuring podiatrists are part of multidisciplinary interventions that address both individual and systemic factors, Ghana can significantly reduce DFU-related complications and prevent unnecessary amputations.
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1. INTRODUCTION
Diabetic foot ulcers (DFUs) represent a considerable global health issue. Systematic reviews indicate that roughly 6.3% of individuals with diabetes may get a diabetic foot ulcer (DFU) over their lifetime, with prevalence differing by region: North America (13.0%), Europe (5.1%), Asia (5.5%), and Africa (7.2%), with a significant male predominance (4.5 % in men versus 3.5 % in women)(IDF Diabetes Atlas 2025 | Global Diabetes Data & Insights, n.d.; Zhang et al., 2024). Diabetic foot ulcers (DFUs) impact around 18.6 million individuals globally each year, with roughly one-third of the 500 million people diagnosed with diabetes likely to develop a foot ulcer over their lifetime (Haile et al., 2025). These ulcers are linked to a five-year death risk that is 2.5 times greater than that of individuals with diabetes who do not have foot ulcers, and up to 85% of diabetes-related lower-limb amputations are preceded by a diabetic foot ulcer (Haile et al., 2025; Tuglo, 2022). The global economic impact is significant: annual expenses for managing diabetic foot ulcers (DFUs) vary from $9 billion to $13 billion, influenced by extended hospitalizations, specialist wound care, and the elevated costs associated with infection prevention and treatment, as well as amputations (F. M. Mekonnen, 2024a)
The burden is particularly acute in sub-Saharan Africa (SSA). A recent meta-analysis of 28 studies encompassing 10,635 diabetic patients across Sub-Saharan Africa revealed a pooled prevalence of diabetic foot ulcers (DFU) of 13.35% (95% CI: 10.86%–15.67%), which is more than double the global average (Haile et al., 2025). Identified risk factors include rural residence (OR = 3.25, 95% CI: 2.15–4.99), peripheral neuropathy (OR = 5.89, 95% CI: 2.5–13.5), inadequate self-care (OR = 2.39, 95% CI: 1.12–5.13), diabetes duration exceeding 10 years (OR = 2.94, 95% CI: 1.14–7.63), and a history of prior ulceration (OR = 6.07, 95% CI: 1.68–21.9) (Haile et al., 2025). Educational deficiencies, restricted availability of fundamental diagnostic instruments (e.g., monofilaments for neuropathy evaluation or Doppler equipment for peripheral artery disease assessment), and insufficient wound-care resources intensify the difficulty (Doğruel et al., 2022). In many SSA countries, walking barefoot or inappropriately fitting shoes is common among people with diabetes, contributing further to ulcer risk (F. M. Mekonnen, 2024b). Health system constraints—such as shortages of trained personnel, fragmented referral pathways, and high out-of-pocket costs—often delay care, leading to more advanced ulceration and higher amputation rates. Indeed, DFU amputation rates in SSA range from 3 % to 61 %, and mortality during hospitalization for infected ulcers can reach 55 % when patients present late with gangrene or osteomyelitis(F. M. Mekonnen, 2024b).
Ghana exemplifies these regional challenges. The national prevalence of diabetes increased from over 3% in the early 2000s to over 5% by 2020, reflecting a global trend associated with urbanization, dietary changes, and sedentary behaviors (Al-Nozha et al., 2024). Hospital-based studies in Ghana report DFU prevalence between 3.8 % and 11 %, with one Volta Region study finding an 8.7 % rate among diabetic clinic attendees (Tuglo, 2022). These estimates certainly underrepresent community prevalence, as numerous individuals seek care only upon the emergence of problems. Endogenous factors at the individual level influencing healthcare professionals' capacity to manage diabetic foot ulcers (DFUs) encompass insufficient pre-service and in-service training. Nurses and clinicians often indicate deficiencies in knowledge regarding foot risk stratification, offloading techniques, and ulcer debridement, resulting in inadequate screening and postponed referrals (Tuglo, 2022; Yimer et al., 2025). Even when theoretical knowledge exists, self-efficacy is low; many providers feel unprepared to conduct thorough foot examinations or to counsel patients on daily foot inspection and proper footwear(Yimer et al., 2025).
Systemic (exogenous) constraints compound these challenges. Many district and teaching hospitals lack dedicated foot-care clinics, and essential supplies such as sterile dressings, wound debridement kits, and protective offloading devices are often unavailable or inconsistent (Tuglo et al., 2022; Yimer et al., 2025). Continuing professional development (CPD) is limited: although periodic workshops on general diabetes management are offered, they seldom focus on DFU prevention or evidence-based wound care (Yimer et al., 2025). As a result, professional practices frequently diverge from worldwide standards that advocate for annual foot screenings for all diabetic patients and prompt multidisciplinary care for high-risk feet (Jiang et al., 2023). Organizational culture prioritizes acute, life-threatening illnesses above preventative treatment, resulting in excessive patient loads that preclude frequent foot exams. Interdisciplinary collaboration is infrequent; referrals to specialized podiatrists or vascular surgeons are obstructed by extensive waiting lists and geographic limitations, especially in rural regions where more than 45% of Ghanaians live (Dotse-Gborgbortsi et al., 2022).
The internal and external elements are interconnected. For instance, a doctor proficient in DFU risk classification cannot execute suitable offloading if offloading equipment are inaccessible or too expensive. In contrast, when hospitals invest in fundamental diagnostic instruments like monofilaments for neuropathy evaluation and hand-held Doppler equipment for vascular assessment, while implementing standardized foot-care checklists, provider trust and early referral rates enhance (Bahati et al., 2025). Pilot initiatives in Ghana have shown that incorporating family-inclusive teaching on daily foot inspections, together with systemic support such providing sterile bandages and subsidized footwear, results in decreased ulcer incidence and expedited healing when ulcers arise (Bossman et al., 2021; Mogre, 2025; Suglo et al., 2024).
Emerging worldwide innovations present potential future opportunities for Ghanaian practices, provided they are supported by fundamental enhancements in provider ability and infrastructure. AI-driven individualized offloading device prescriptions can enhance pressure redistribution, hence decreasing healing durations; hydrogel-based wound dressings exhibit potential for expediting ulcer closure in chronic wounds (Ahmed et al., 2023; Embracing the Future: Ghana Launches National AI Strategy to Drive Innovation – Ministry of Communication, Digital Technology and Innovations, n.d.). However, the use of these technologies in Ghana depends on overcoming essential obstacles: improving pre-service and continuing professional development curriculum to focus on DFU management, guaranteeing reliable supply chains for diagnostic and treatment resources, and reinforcing referral networks. In the absence of such foundational work, these ideas are likely to remain aspirational rather than pragmatic.
Comprehending the interplay between healthcare professionals' knowledge, attitudes, and self-efficacy (endogenous factors) and resource availability, training frameworks, and organizational culture (exogenous factors) is essential for formulating interventions that enhance DFU prevention and management in Ghana. Meaningful reduction of late presentation, inadequate care, and needless amputations can only be achieved by concurrently enhancing individual competences and altering systemic processes.

2.0 METHODS
2.1 Study Design: A cross‐sectional, quantitative approach was employed to evaluate factors affecting DFU management among primary‐level health professionals in Bosomtwe. This design allowed researchers to collect data from a representative sample at a single point in time, facilitating generalization of findings to all DFU‐managing providers in the district.
2.2 Study Setting: The Bosomtwe District, located in Ghana’s Ashanti Region, has a largely rural population of about 165,847 people and an economy primarily based on agriculture(District, n.d.). The district is served by 33 health facilities, including both public and private providers; however, healthcare infrastructure and resources remain limited. With the increasing burden of diabetes in Ghana(Federation, 2021; IDF Diabetes Atlas 2025 | Global Diabetes Data & Insights, n.d.), it is critical to assess and strengthen the knowledge and practices of healthcare providers in Bosomtwe District regarding the management of diabetic foot ulcers.
2.3 Study Population and Sampling: 
The study population for this research consist of healthcare professionals who are involved in the management of diabetic foot ulcers (DFUs) at the primary health care level at St. Michael’s Hospital, Pramso, Kuntanase Government Hospital and Royal Gate Family hospital, all within the Bosomtwe District. This includes physicians, nurses, physician assistants, and other healthcare professionals who are responsible for the care of patients with DFUs. 
2.4 Sample Size Determination
Records from the various facilities indicated the staff strength of professionals who have direct role in the management of DFUs. These professional included physicians, physician assistant, nurses, and others such as podiatrist. St. Michael’s has staff strength of 205, Kuntanase had 151, and Royal Gate Family Hospital had 87. In all the staff involved in managing DFU for the three facilities was 443. Therefore, the sample size was determined using Yamane's formula (Yamane 1967) as cited by (Oluigbo, 2024).
n = N/1 + N (e2),
Where n = sample size, 
N = population size, 
e = margin of error (5%), 
Substituting,

 = 210

A 10% of non-response rate was adjusted for in this study. Therefore, the adjusted sample size was recalculated as;

Adding the 10% non-response rate,
. Therefore, the sample size for the study was.
2.5 Sampling
A multistage sampling approach was adopted for this study. Facilities managing diabetic foot ulcers (DFUs) in Bosomtwe District were selected purposively, while healthcare professionals within these facilities were chosen through simple random sampling. Eligible participants were professionals directly involved in DFU management for at least one year. The number of participants selected from each facility was based on staff strength and followed a 12:6:3 ratio, ensuring representativeness and meaningful insights into DFU management practices among healthcare providers in the district.
Sampling Procedures
· Inclusion Criteria: DFU‐managing professionals (physicians, physician assistants, nurses, podiatrists) with ≥1 year of DFU‐care experience at one of the three study hospitals and who consented.
· Exclusion Criteria: Staff not involved in DFU care or with <1 year of DFU or facility experience (e.g., community pharmacists, new staff).
2.6 Data Collection Techniques and Tools
Data were collected via a structured questionnaire closed-ended items administered in face‐to‐face interviews by the principal investigator (PI) and trained assistants. The tool captured demographics, knowledge, practices, and resource factors. Additionally, facility records were reviewed to confirm the total number of DFU providers and calculate response rates.
2.7 Pre‐Test
Before the main study, the questionnaire was piloted on a small group of healthcare professionals at a different facility. Pretesting ensured clarity (e.g., rephrasing “types of diabetic foot ulcers” to “classifications of DFUs”) and demonstrated reliable instrument performance (Cronbach’s α = 0.8152), so no further revisions were needed. 
2.8 Data Handling/Management
Participant responses were kept confidential and anonymized. Electronic data on Personal Digital Assistant (PDA) was protected by a password and unique user logins; only authorized personnel had access. Results were aggregated and stored with encryption to prevent unauthorized access. Final outputs presented only summary statistics, safeguarding individual identities.
2.9 Data Analysis
Cleaned data were transferred to Microsoft Excel and analyzed in Stata 16. Descriptive statistics (frequencies, means, SDs) summarized demographics and key variables. Inferential tests included chi‐square for categorical associations (e.g., between knowledge and practice) and logistic regression to identify predictors of DFU management performance. Statistical significance was set at p < 0.05, and findings were displayed via tables, graphs, and charts.
2.10 Ethical Consideration
Permission was obtained from the Bosomtwe District Health Directorate and individual facility administrators. Ethical clearance (CHRPE/AP/809/23) was granted by KNUST’s CHRPE. All participants provided written informed consent, and the study adhered to confidentiality, voluntary participation, and institutional ethical guidelines.

3. 0 RESULTS
3.1 Socio-demographic Characteristics of Respondents
All 231 participants responded (100% response). The largest age group was 26–34 years (68.40%), followed by 35–40 years (25.54%), those over 41 years (4.76%), and only 1.29% were aged 25 or younger. Females made up 60.61% of participants, while males comprised 39.39%. In terms of marital status, 58.01% were married and 41.99% were single. Most respondents identified as Akan (65.37%), with 18.18% from Northern regions, 13.85% Ewe, and 2.60% Ga. Regarding religion, 90.48% were Christian and 9.52% were Muslim. Professionally, 71.00% were nurses, 9.96% were health assistants, 8.23% were physician assistants, 6.49% were community health nurses, and 4.33% were physicians with no podiatrist in the district. Concerning educational attainment, 45.89% held a diploma, 31.17% held a bachelor’s degree, 12.55% had a master’s degree, and 10.39% had only a certificate. Finally, 58.01% of respondents had 1–5 years of professional experience, 13.60% had 6–10 years, and 10.39% had 11 years or more.
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[bookmark: _Hlk200014823]Table 1: Socio-demographic Characteristics of Respondents
	Variable
	Category
	Percentage (%)

	Age Group
	≤ 25 years
	1.29

	
	26–34 years
	68.40

	
	35–40 years
	25.54

	
	> 41 years
	4.76

	Gender
	Male
	39.39

	
	Female
	60.61

	Marital Status
	Single
	41.99

	
	Married
	58.01

	Ethnicity
	Akan
	65.37

	
	Northern
	18.18

	
	Ewe
	13.85

	
	Ga
	2.60

	Religion
	Christian
	90.48

	
	Muslim
	9.52

	Profession
	Nurse
	71.00

	
	Health Assistant
	9.96

	
	Physician Assistant
	8.23

	
	Community Health Nurse
	6.49

	
	Podiatrist 
	0

	
	Physician
	4.33

	Education Level
	Certificate
	10.39

	
	Diploma
	45.89

	
	Degree
	31.17

	
	Master’s
	12.55

	Years of Experience
	1–5 years
	58.01

	
	6–10 years
	13.60

	
	≥ 11 years
	10.39



3.2; Characteristics of Exogenous Factors influencing the management of DFUs. 
The vast majority of healthcare professionals reported limited access to DFU‐focused training, with 82% never having attended such programs and only 18% attending once or twice annually. Financial barriers for patients are widespread: 88% of providers have treated DFU cases where patients could not afford care. Most facilities possess X‐ray (84%) and MRI (84%) equipment, but 76% lack probes for vascular assessment. Geographic and logistical challenges are common—88% of professionals have seen patients living far from clinics, 86% have encountered those unable to secure transportation, and 72% have managed patients struggling to obtain wound‐care supplies. Nearly all respondents (96%) noted a lack of trained DFU staff at their facility. Finally, 70% believe cultural or social barriers further impede DFU management.
[bookmark: _Toc155562814]Table 2: Characteristics of Exogenous Factors
	Characteristics
	Frequency
	Percentage

	
	(n=231)
	(%)

	How often do you attend educational programs or training related to DFUs?

	once in a year 
	34
	14.72

	twice in a year 
	7
	3.03

	more than twice in a year 
	-
	-

	Never
	190
	82.25

	Which of this equipment do you have in your facility for managing DFUs? 

	 X-ray machine (N=231)
	
	

	No
	36
	15.58

	Yes
	195
	84.42

	magnetic resonance imaging machine (N=231)
	

	No
	39
	16.88

	Yes
	192
	83.12

	Probe (N=231)
	
	

	No
	175
	75.76

	Yes
	56
	24.24



	Have you ever encountered patients with DFUs who live far away from healthcare facilities?

	No
	28
	12.12

	Yes
	203
	87.88

	Have you ever encountered patients with DFUs who have difficulty accessing transportation to get to healthcare facilities?

	No
	31
	13.42

	Yes
	200
	86.58

	Are there enough staff members trained in managing DFUs in your healthcare setting?

	No
	223
	96.54

	Yes
	8
	3.46

	Have you ever encountered patients with DFUs who have difficulty accessing wound care supplies?

	No
	63
	27.27

	Yes
	168
	72.73

	Do you think there are cultural or social barriers that affect the management of DFUs in your healthcare setting?

	No
	69
	29.87

	Yes
	162
	70.13



3.3: Characteristics of Endogenous Factors
Most healthcare professionals’ familiarity with evidence‐based DFU guidelines is limited, with 49 % somewhat familiar, 46 % not very familiar, and 5 % not familiar at all. Nearly all (94 %) have treated DFU patients with coexisting medical conditions; similarly, 90 % have encountered language barriers and 89 % have managed patients whose cultural or religious beliefs affect their care. Likewise, 91 % report seeing patients who struggle to understand or follow treatment plans. When it comes to communication comfort, 47 % feel somewhat confident speaking with patients about DFUs, 31 % are not very confident, 19 % are very confident, and 3 % not confident at all. Interprofessional collaboration varies: 44 % regularly consult colleagues, 27 % occasionally do so, 26 % rarely, and 3 % never. Referral habits reflect a similar pattern: 52 % regularly refer DFU patients to specialists, 19 % do so occasionally, 24 % rarely, and 5 % never.
[bookmark: _Toc155562815]

Table 3: Characteristics of Endogenous Factors
	Characteristics
	Frequency
	Percentage

	
	(n=231)
	(%)

	How familiar are you with the evidence-based guidelines for managing DFUs?

	Very familiar 
	-
	-

	Somewhat familiar 
	113
	48.92

	Not very familiar 
	106
	45.89

	Not familiar at all
	12
	5.19

	Have you ever encountered patients with DFUs who have co-existing medical conditions?

	No
	13
	5.63

	Yes
	218
	94.37

	Have you ever encountered patients with DFUs who have language barriers?

	No
	23
	9.96

	Yes
	208
	90.04

	Have you ever encountered patients with DFUs who have cultural or religious beliefs that affect their treatment?

	No
	25
	10.82

	Yes
	206
	89.18

	How comfortable are you in communicating with patients about their DFUs

	Very confident
	45
	19.48

	Somewhat confident
	108
	46.75

	Not very confident
	71
	30.74

	Not confident at all
	7
	3.03

	How often do you consult with other healthcare professionals about the management of DFUs?

	Regularly
	102
	44.16

	Occasionally
	63
	27.27

	Rarely
	60
	25.97

	Never
	6
	2.6



	
How often do you refer patients with DFUs to specialists for further management?

	Regularly
	121
	52.38

	Occasionally
	44
	19.05

	Rarely
	55
	23.81

	Never
	11
	4.76




[bookmark: _Hlk200205613]3.5 Relationship between the factors (exogenous and endogenous) influencing DFU management and practice. 
[bookmark: _Hlk200015537]The study also analyzed the relationship between the factors; that’s exogenous and endogenous; influencing DFU management and practice, revealing that there was a relationship between how often HCPs attend educational programs or training related to DFUs and the management of DFUs with a p value (p=0.001) and odds of (OR: 0.03 (0.04-0.22). Similarly, there is a significant relationship between HCPs ever encountered patients with DFUs who have cultural or religious beliefs that affect their treatment and the management of DFU’s with a p value (p<0.001) and odds of (OR: 1.01 CI=1.00-1.01). Again, there is a significant relationship between how familiar HCPs are with the evidence-based guidelines for managing DFUs and the management of DFU’s with a p value (p=0.003) and odds of (OR: 0.75 CI=0.62-0.91).

[bookmark: _Hlk200206293]Table 4: Relationship between factors (exogenous and endogenous) influencing DFU management
	Factor
	p-value
	OR 
	CI 

	[bookmark: _3rdcrjn]HCPs attend educational programs or training related to DFUs and the management of DFUs
	< 0.001
	0.03
	0.04-0.22

	[bookmark: _26in1rg]Patients with cultural or religious beliefs
	< 0.001
	1.01 
	1.00- 1.01

	HCPs familiarity with the evidence-based guidelines for managing DFUs 
	< 0.003
	0.75
	 0.62-0.91


4.0 DISCUSSION
This study provides a nuanced understanding of the interplay between endogenous (individual-level) and exogenous (system-level) factors influencing healthcare professionals’ knowledge and practices regarding diabetic foot ulcer (DFU) management in Ghana. The findings reveal substantial gaps and opportunities in both domains that have significant implications for DFU outcomes.
4.1 Endogenous Factors
The present study reveals significant gaps in healthcare professionals’ familiarity with evidence-based diabetic foot ulcer (DFU) management, mirroring challenges reported across sub-Saharan Africa. Nearly half of participants indicated only moderate familiarity with standard DFU protocols, and a further 46% reported limited knowledge, while none felt very familiar. This finding aligns with recent work by (Chadwick, 2022)   who observed that whilst most healthcare professionals had general knowledge about managing DFUs, they lacked specific knowledge on dressings and offloading devices. Lack of in-depth knowledge is not unique to only healthcare professionals in Ghana. In a multicenter survey across Ethiopia and Nigeria,(Y. Mekonnen & Hussien, 2021), found that more than 60% of primary care providers lacked confidence in their ability to perform risk stratification or recognize early signs of DFU, with 71% reporting insufficient practical exposure during training. Similarly, a South African study byMafusi et al., (2024) showed that most general nurses had not attended any DFU-specific continuing professional development in the past two years, resulting in reliance on outdated practices.
The present study highlights substantial gaps in healthcare professionals’ familiarity with evidence-based diabetic foot ulcer (DFU) management—an issue that reflects broader regional challenges in sub-Saharan Africa(Swaminathan et al., 2024). Close to half of the participants reported only moderate familiarity with standard DFU protocols, while a similar proportion indicated limited or insufficient knowledge. Notably, none of the respondents described themselves as highly familiar with evidence-based guidelines. These findings are consistent with recent research by Ranuve and Mohammadnezhad, (2022), who reported that HCPs lacked specialized knowledge regarding appropriate dressings and offloading techniques—both of which are critical for effective prevention and treatment. This lack of in-depth knowledge is not confined to Ghana. A multicenter study conducted across Ethiopia and Nigeria by F. M. Mekonnen, (2024) revealed that more than three out of five primary care providers lacked confidence in key clinical competencies such as DFU risk stratification and early detection. Additionally, over 70% of those surveyed cited inadequate practical exposure during their professional training as a major barrier. Comparable patterns were observed in South Africa, where Mafusi et al., (2024b) found that the majority of general nurses had not received any DFU-specific continuing education within the previous two years, leading many to rely on outdated or improvised treatment methods. The implications of these findings are significant. Gaps in DFU management knowledge can contribute to delayed diagnosis, inappropriate treatment, and higher rates of complications including infection and amputation. From a public health perspective, this calls for urgent investment in targeted training programs, continuous professional development, and the integration of DFU-specific content into pre-service and in-service curricula. Without such reforms, healthcare systems in the region may continue to struggle with preventable DFU-related morbidity and mortality.
The burden of limited internal capacity among healthcare professionals is further intensified by the complex clinical profiles of patients with diabetic foot ulcers (DFUs). In this study, nearly all respondents had encountered DFU cases complicated by co-existing chronic conditions such as hypertension and peripheral arterial disease. The presence of such multimorbidity significantly increases the complexity of care, requiring not only disease-specific knowledge but also integrated, multidisciplinary management approaches. This observation is in line with findings by Ojo et al., (2024)who emphasized that managing patients with DFUs and comorbidities demands advanced clinical reasoning and coordination across multiple specialties. There is a pressing public health need for improved training in chronic disease management—especially in managing the overlap between diabetes, cardiovascular conditions, and wound care—to prevent poor outcomes like delayed healing and amputations. Strengthening workforce capacity is key to enhancing patient care and reducing strain on healthcare systems in resource-limited settings.
Communication and cultural competence emerged as significant barriers to effective DFU care. The vast majority of healthcare professionals reported challenges related to language or cultural differences, yet fewer than one in five felt fully confident in educating patients on DFU prevention and treatment. This aligns with findings from Ghanaian district hospitals by Abraham et al., (2024); Amoah et al., (2019); and Gul et al., (2024) where nurses and physician assistants were found to struggle in communicating vital information to patients from diverse backgrounds. These communication gaps can undermine patient understanding, reduce treatment adherence, and ultimately compromise health outcomes; highlighting the urgent need for culturally responsive training and patient education strategies in clinical settings.
Interprofessional collaboration, recognized as a best practice in chronic wound management, is inconsistently applied. Just over half of the surveyed professionals regularly consulted or referred patients to other specialists. Ojo et al., (2024) noted similar patterns in Kumasi, where absence of structured multidisciplinary clinics led to delayed interventions and suboptimal healing rates. These patterns collectively emphasize the urgent need to embed practical DFU management skills in pre-service curricula, implement regular and targeted in-service training, and foster collaborative care models.
4.2 Exogenous Factors
System-level barriers significantly compound individual knowledge gaps in diabetic foot ulcer (DFU) care. The majority of healthcare professionals had never participated in DFU-specific training and commonly worked in under-resourced settings lacking essential tools, adequately trained staff, and cohesive multidisciplinary teams. These systemic deficiencies mirror findings from other studies in Ghana and across sub-Saharan Africa, where limited diagnostic capacity, fragmented care, and logistical obstacles hinder timely intervention (Bahari et al., 2023; Gregg et al., 2023; Sudha et al., 2023). 
Socioeconomic challenges also emerged prominently, with most providers having treated patients who could not afford care or transport, leading to delays in presentation and worsening of clinical conditions. Strong statistical associations between training exposure, guideline familiarity, and clinical practice underscore the critical need for continuous professional development and investment in primary healthcare infrastructure. Notably, the absence of podiatrists in the district revealed a major service gap in DFU management; similar to deficiencies identified in South Africa’s PHC system, which may contribute to delayed interventions and poorer outcomes. Addressing these structural shortcomings is essential to improve DFU care and reduce preventable complications. 
4.3 Interrelationship of Factors:
A critical insight from this research is the interdependence between endogenous and exogenous determinants. Even well-trained and knowledgeable providers may be hamstrung by a lack of resources, inadequate referral networks, and institutional inertia. Conversely, the availability of resources and supportive policies can significantly bolster provider confidence and adherence to best practices. Pilot interventions in Ghana and elsewhere have shown that when targeted education is paired with consistent supply chains and organizational support, DFU outcomes improve measurably (Bossman et al., 2021; Mogre, 2025; Suglo et al., 2024).  Cultural and social beliefs were reported to significantly affect patient management (70% of respondents). This finding is especially pertinent in Ghana, where traditional practices and religious convictions may delay care-seeking or affect compliance. Addressing these issues requires culturally sensitive education not only for providers but also for patients and communities.
4.4 Implications for Policy and Practice:
The evidence suggests that isolated improvements—whether at the individual or institutional level—are insufficient. A holistic, system-wide approach that enhances both the competencies of healthcare professionals and the resources and structures within which they operate is essential for sustainable improvement in DFU management. The study also highlights the need for standardized national DFU management protocols, improved access to continuing education, and investment in diagnostic and wound-care infrastructure. Future research should adopt a qualitative approach to explore healthcare professionals’ lived experiences and perceptions of barriers to effective diabetic foot ulcer management in Ghana. This will provide deeper insights into contextual and systemic challenges that quantitative methods alone may not capture.
5.0 Conclusion
The study demonstrates that both endogenous factors (such as education, experience, and self-efficacy) and exogenous factors (such as resource availability, institutional support, and socio-cultural barriers) significantly influence the knowledge and practices of healthcare professionals in the management of diabetic foot ulcers in Ghana. The absence of podiatrists as part of the healthcare team further limits access to specialized foot care and optimal management of diabetic foot ulcers. The strong association between these factors and DFU management outcomes underscores the importance of a dual focus: empowering providers with the necessary skills and knowledge, and simultaneously strengthening health system supports. Without addressing both domains, efforts to reduce DFU-related morbidity and prevent amputations will remain suboptimal.
6.0 Recommendations
Enhance diabetic foot ulcer (DFU) care by embedding it in both pre-service and ongoing training (including for podiatrists), implementing and disseminating standardized, context-appropriate protocols, and ensuring essential wound‑care resources and staffing. Strengthen multidisciplinary collaboration and referral systems, support patient education and financial aid, and establish monitoring systems to track training, guideline adherence, outcomes, and podiatric integration nationwide.
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Background:


 


Diabetic foot ulcers (DFUs) represent a significant health burden in Ghana, 


with outcomes influenced by both healthcare professionals’ internal capacities and the 


environments in which they work.


 


Objective:


 


This study aimed to examine how endogenous factors (such as training, 


knowledge, and experience) and exogenous factors (including infrastructure, resources, 


and institutional policies) shape healthcare professionals’ knowledge and practices in 


DFU managem


ent in Ghana.


 


Methods:
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cross


-


sectional quantitative study involving 231 healthcare professionals 


across three hospitals in Bosomtwe District was conducted. Data were collected using 


structured questionnaires and analyzed using descriptive and inferential


 


statistics.


 


Results:


 


Educational level, professional experience, and previous DFU training 


significantly influenced knowledge and practice. System


-


level barriers


,


 


such as 


lack of 


wound care equipment, inadequate staff training, insufficient multidisciplina


ry 


collaboration, and the absence of a podiatrist


,


 


hindered effective DFU management. Both 


types of factors were strongly associated with management outcomes (p < 0.05).


 


Conclusion:


 


Improving outcomes for diabetic foot ulcers in Ghana requires both the 


cont


inuous development of healthcare workers’ skills and the resolution of system


-


level 


barriers, such as access to resources and standardized care protocols. Central to this effort 


is the inclusion of podiatrists within the healthcare team, as their expertise


 


is critical for 
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