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Abstract: Diabetic foot ulcers (DFUs) represent a major cause of hospitalization 
and amputation worldwide. The prevalence and specific risk factors for infected 
DFUs, however, remain inadequately characterized among people living with 
diabetes (PLWD) in Kisumu County, Kenya. The present study sought to determine 
these prevalence and to identify associated clinical determinants. A cross-sectional 
study employing stratified random sampling was conducted at three major referral 
hospitals in Kisumu. A total of 471 PLWD were recruited. Data collection 
comprised sociodemographic interviews, clinical record reviews, and DFU 
screenings, including assessments for peripheral neuropathy, ankle-brachial index, 
and ulceration. The relationship between variables was assessed using chi-square 
analysis and logistic regression modeling, with a significance threshold defined at 
p-values below 0.05. Among participants (51.8% male; mean age 57.5 ± 13 years), 
the majority had Type 2 diabetes. Clinical assessments indicated a substantial 
burden of foot pathology, with fungal infection markers detected in 63.1% of males 
and 43.2% of females. A history of foot ulceration was significantly associated with 
diabetes duration exceeding 11 years (p < 0.001). Distal neuropathy was identified 
as an independent predictor of diabetic foot ulcers, showing a statistically 
significant association (OR = 1.8; 95% CI: 1.1–2.6; p = 0.029).  In contrast, insulin 
treatment demonstrated a lower prevalence association against DFU development. 
The findings indicate a substantial burden of DFU risk in Kisumu County, primarily 
attributable to neuropathy and prolonged disease duration. The observed protective 
association of insulin highlights potential therapeutic benefits. These results 
emphasize the urgent need for policies mandating routine foot screening and 
optimizing insulin use in primary care to prevent limb loss.  

 Keywords: biological therapies; diabetic foot ulcer (DFU); epidemiology and 
prevalence; lower extremity amputation (LEA); peripheral neuropathy; risk factors 

1. Introduction 

Diabetes is a chronic metabolic disorder characterized by dysregulation of blood glucose and insulin activity. 
It is broadly classified into two main types: Type 1 diabetes mellitus, which occurs when the immune system 
destroys pancreatic beta cells responsible for insulin production, and Type 2 diabetes mellitus, which develops due 
to insulin resistance in body tissues combined with progressive decline in insulin secretion by the pancreas, 
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ultimately leading to inadequate glycemic control. Type I diabetes is significantly less common (only 5–10% of 
all diabetes cases in the US) but is not preventable; while type II diabetes accounts for 90–95% of all US cases 
and can be prevented by leading a healthy lifestyle. Diabetes mellitus prevalence rates are the highest in the Middle 
East and Northern Africa (MENA) region at 12.2% of the population [1,2]. 

The prevalence of diabetes differs across the globe, with a rising burden observed in all regions of Africa. It 
is estimated that approximately 537 million adults aged 20–79 years are currently living with diabetes worldwide, 
and nearly 240 million of these cases are thought to remain undiagnosed [3,4]. Based on estimated population 
growth, by 2045, 46% of the global population could be living with diabetes [5]. The African region, as per the 
Center for Disease Control and Prevention (CDC) report, has a high burden of undiagnosed diabetes, with over 
half of cases going undetected. Kenya is among the 10 countries with the highest prevalence of diabetes, ranking 
8th rank globally. Kenya estimates range of 2.4% to 5% among the total prevalence in Africa, with higher rates in 
urban areas and among older populations [6]. 

Diabetes is among the leading causes of hospital admissions and mortality globally, with substantial 
economic consequences, particularly in low- and middle-income countries where high levels of comorbidity 
coincide with limited healthcare workforce and widespread poverty [1,2]. In Kenya, the prevalence of diabetic 
foot ulcers (DFUs) continues to increase; for example, a study conducted at Kenyatta National Hospital in Nairobi 
in 2003 reported that out of approximately 1788 patients diagnosed with diabetes, 82 (4.6%) had DFUs [7]. The 
estimated annual cost of managing a person living with diabetes in Kenya is about USD 1500 per patient, while the 
management of diabetes-related complications such as DFUs can rise to approximately USD 3000 per year [8,9]. 

A major challenge to adherence to recommended care in Kenya, particularly among rural populations, is the 
high cost of treatment, which is largely paid out-of-pocket due to high unemployment rates among people living 
with diabetes [10]. In addition, low National Health Insurance contributions limit the extent of government support 
for chronic conditions such as diabetes, contributing to delayed care, poor outcomes, and an increased risk of 
mortality, thereby posing a significant public health burden [8]. Increased risk for developing other related health 
conditions is higher on PLWD, including vision decline or blindness (i.e., diabetic retinopathy), kidney failure, 
heart disease, stroke, and loss of feeling in the legs, feet, and toes (i.e., diabetic foot neuropathy) [11,12]. Up to 
25% of diabetes patients, the loss of sensation in the feet and toes, often coupled with poor hygiene, poor foot 
protection, and limited podiatric care can also lead to chronically occurring diabetic foot ulcers (DFU) leading to 
many complications including lower extremity amputation (LEA) or even death [13,14].Those who have limited 
resources are at higher risk for developing a DFU as they lack the resources to prevent ulceration or identify and 
treat early enough to prevent systemic infections. For the diabetic foot infection (DFI), more than half (60%) cases 
is due to DFI with a prevalence of 6.3% globally and rates as high as 41% in Low-or-middle-income countries 
(LMICs), like Malaysia [7–9,15]. Cultural and regional practices that expose the feet to harsh conditions have 
increased the disparity in DFI occurrence, together with poverty conditions that make proper footwear difficult to 
obtain (e.g., walking barefoot in areas with poor water quality and infection management) [8]. DFIs are more 
prevalent among males, older adults, and individuals with a longer history of diabetes, multiple morbidities, and 
tobacco users [16]. Up to 85% of all diabetic LEAs are directly related to DFIs, however, 20% of all DFU cases 
will result in LEA, with the lifetime economic impact of DFI-related LEAs in LMICs disproportionately higher 
than in high-income countries [2]. 

Among people living with diabetes mellitus (PLWD), diabetic foot ulcers (DFUs) affect an estimated 6% 
and are associated with a spectrum of lower-limb complications including peripheral neuropathy, peripheral 
arterial disease (PAD), soft tissue infections, and ulceration [9]. Over the course of their lifetime, more than one-
third of PLWD are likely to develop DFU, with foot ulceration representing the most frequent manifestation, 
accounting for about 25% of all DFU-related complications [10]. DFUs contribute to over 85% of diabetes-related 
amputations, and approximately one in five affected individuals ultimately undergo amputation, significantly 
reducing quality of life and increasing diabetes-related mortality by nearly 2.5 times [10,11]. 

Several factors contribute to the development of DFU, including advanced age, low socioeconomic status, 
alcohol use, smoking, elevated body mass index (BMI), type of diabetes, impaired circulation, and comorbid 
conditions such as cardiovascular disease, nephropathy, retinopathy, and intermittent claudication [12]. 
Importantly, effective foot care practices have been shown to reduce DFU occurrence by 50–80%, highlighting 
the critical role of adequate knowledge, positive attitudes, and appropriate practices in prevention [13–15]. 
Conversely, poor knowledge and negative attitudes toward foot care are strongly associated with inadequate self-
care practices, thereby increasing the risk of DFU development [16]. Evidence from different socioeconomic 
settings further indicates that the distribution and strength of risk factors vary across populations due to contextual 
influences, underscoring the need for localized studies to identify setting-specific determinants of DFU. 
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Although several studies have examined wound infections among hospitalized patients [17], limited research 
has specifically focused on DFUs as a cause of wounds among diabetic patients in Kenya. Existing studies report 
a wide prevalence range of 1–33% [18], with identified risk factors including prolonged duration of diabetes, 
absence of pedal pulses, and peripheral neuropathy [19]. However, studies assessing knowledge, attitudes, and 
practices related to DFU in Kenya remain scarce, often limited by small sample sizes and single-center designs, 
with none conducted in Kisumu County. Therefore, this study aimed to determine the prevalence and risk factors 
for infected diabetic foot ulcers among diabetic patients in Kisumu County, Kenya.  

2. Materials and Methods 

2.1. Study Design 

A cross-sectional study design was employed, using stratified random sampling. The study population was 
categorized into strata based on service departments, specifically inpatient and outpatient units. Diabetic patients 
attending clinics between March and June 2025 at Jaramogi Oginga Odinga Teaching and Referral Hospital 
(JOOTRH), Kisumu County Hospital (KCH), and Lumumba Sub-County Hospital (LSCH), who fulfilled the 
inclusion criteria, were recruited into the study.  

2.2. Participant Recruitment 

Sample collection areas were organized by different departmental units, focusing specifically on the In-
patient (IP) and Out-patient (OP). As per Israel, 2009 formula [20], 157 participants were considered for this study 
in each study site, giving a total of 471 participants across the three study sites. 

2.3. Inclusion Criteria 

i. Patients with diabetes who have infected DFU. 
ii. Patients with infected DFU who have not been under antibiotic treatment for the past 1 week. 
iii. Only patients who provided informed consent by voluntarily signing a consent form were included in the study.  

2.4. Exclusion Criteria 

i. Patients with infected DFUs but screen negative to any diabetic type. 
ii. Patients who are currently on antibiotic medication. 
iii. Patients who did not provide consent and withdraw their participation before study ends. 

2.5. Determination of Risk Factors on Diabetic Foot Ulcer Patients 

A structured questionnaire Supplementary File S1 was used to obtain sociodemographic information and 
clinical characterization. For sociodemographic information, including gender, history, age, marital status, 
religion, current location, education, housing, insurance status, job, and income. For clinical characterization, 
information on diabetic history, lifestyle, foot hygiene, and foot self-care behavior was captured. Participants’ feet 
were examined for abnormalities including skin changes, foot deformities such as calluses, claw toes, hallux 
valgus, flat feet, and Charcot arthropathy, as well as discoloration and the presence of ulcers.  

2.6. Face-to-Face Interviews 

Structured face-to-face interviews were conducted to obtain participants’ demographic and behavioral 
information. Variables collected included age, sex, educational attainment, socioeconomic and employment status, 
smoking behavior, and alcohol use. Information regarding family history of diabetes and cardiovascular diseases 
was also documented. 

2.7. Review of Medical Records 

Clinical records were reviewed to extract diabetes-related information, including body mass index (BMI), 
treatment modality, duration of diabetes, and associated comorbidities. Additional data collected included histories 
of hypertension, coronary artery disease, cerebrovascular events, claudication, revascularization procedures, renal 
transplantation, dialysis, and laser photocoagulation. Records on previous amputations, foot infections, 
nephropathy, retinopathy, and symptoms suggestive of diabetic neuropathy were similarly obtained. 
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2.8. Foot Examination 

Comprehensive foot assessments were performed to evaluate abnormalities such as discolored toenails, 
calluses, fissures, corns, interdigital infections, nail condition, presence of toe hair, and joint mobility, following 
procedures adopted in earlier studies [21]. Visual inspection was also undertaken to identify active ulcers, healed 
ulcer scars, and evidence of toe or limb amputation as indicators of diabetic foot ulceration (DFU). 

2.9. Assessment of Self-Care Deficits 

Participants were evaluated for deficits in foot self-care practices. This assessment considered whether 
participants were unable to inspect the soles of their feet, used ill-fitting footwear, lacked prior education on foot 
care, failed to report existing foot ulcers to healthcare providers, or did not implement measures to prevent foot 
injuries. A positive response to any of the foot hygiene assessment items in Section B of the supplementary 
questionnaire was considered indicative of a self-care deficit. 

2.10. Diabetic Foot Risk Classification 

The likelihood of developing DFUs within a two-year period was estimated using a validated clinical 
prediction rule (CPR) for diabetic foot ulceration [21]. The scoring system incorporated three parameters: loss of 
sensation to a 10 g monofilament, absence of pedal pulses, and previous history of ulceration or amputation. 
Scoring was allocated as follows: loss of monofilament sensation (1 point), absence of one pedal pulse (1 point), 
and history of ulceration or amputation (2 points). Total scores were summed and interpreted according to 
established CPR risk categories. 

2.11. Knowledge, Attitudes, and Practices (KAP) Assessment 

A semi-structured questionnaire was administered at enrollment to evaluate participants’ knowledge, attitudes, 
and practices concerning DFU prevention and management. The questionnaire included items related to routine foot 
examination, management of calluses, wounds, and cuts, foot hygiene, and other recommended preventive measures 
in line with guidelines from the American College of Foot and Ankle Surgeons and Diabetes UK [21]. 

The knowledge component consisted of five multiple-choice questions with response options of “Yes”, “No,” 
or “Unsure.” The attitudes and practices section comprised six short-answer questions. Topics assessed included 
the role of diabetes medication in preventing complications, wound care, and behavioral risks such as smoking. 
To reduce random guessing, an “Unsure” option was provided for each question. Correct responses were awarded 
one point, whereas incorrect or uncertain responses received zero points. The highest attainable KAP score was 
11, with higher scores reflecting better understanding and practices related to diabetes and DFU prevention. 

Knowledge scores exceeding 60% (at least 3 correct responses out of 5) were categorized as good knowledge. 
For attitudes and practices, scores above 80% (5 or more correct responses out of 6) indicated good 
practice/attitude, scores between 60% and 79% (4 correct responses) reflected moderate practice/attitude, and 
scores below 59% (fewer than 3 correct responses) were considered poor. The questionnaire was administered in 
both English and Kiswahili, the two most widely spoken languages in Kenya. 

2.12. Data Analysis 

Data were entered into REDCap and analyzed using STATA version 12 (StataCorp LLC, College Station, 
TX, USA). Continuous variables were summarized using means and standard deviations or medians with 
interquartile ranges, while categorical variables were presented as frequencies and percentages. Associations 
between categorical variables were assessed using the Chi-square goodness-of-fit test. Both univariate and 
multivariate logistic regression analyses were performed to determine associations between potential risk factors 
and DFU or amputation outcomes. Statistical significance was established at a p-value of less than 0.05. 

2.13. Ethical Considerations 

Strict measures were implemented to ensure participant privacy and confidentiality, and no identifying personal 
information was recorded during data collection or reporting. Written informed consent was obtained from all 
participants prior to enrollment. Ethical clearance for the study was granted by the Institutional Research Ethics 
Committee (IREC) of Jaramogi Oginga Odinga Teaching and Referral Hospital (Ref. No. ISERC/JOOTRH/096/2024), 
the National Commission for Science, Technology and Innovation (NACOSTI) (Ref. No. NACOSTI/P/25/16381), and 
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the Kisumu County Ministry of Health and Education (Ref. No. GN 133 VOL.XIX/(168)). All study procedures were 
conducted in accordance with the principles outlined in the Declaration of Helsinki.  

3. Result 

3.1. Sociodemographic of the Participants 

From the total participants (n = 471) with a confirmed diagnosis of diabetes within the 3 study sites, 
244/471 (51.8%) were males and 227/471 (48.2%) were females with combine mean of 57.5 ± 13 years. 

No statistically significant difference in age distribution was observed between male and female participants 
(p = 0.947). Normal weight (18.6–24.9 Kg/M2) was observed across the gender with higher male participants 
at 120/244 (49.2%) while female at 85/227 (34.4%). On the diabetic type, there was a higher prevalence to 
diabetic type II than type I at 190/244 (77.9%) and 186/227 (81.9%) among males and females respectively 
(Table 1).On the diabetic duration most of the participant have been living with diabetes for a period of 1–5 
years among the male at 92/244 (37.7%) and 6–10 years among female 68/227 (30.0%) with most of the 
participant using oral hypoglycaemics at 145/244 (59.4%) among male and at 107/227 (47.1%) among the 
female as the most common treatment (Table 1). 

Table 1. Characteristics for n = 471 PLWD recruited in Kisumu county, Kenya, between March to June 2025. 
Characteristic Male (n = 244) n (%) Female (n = 227) n (%) p-Value 
Age (Years)    
10 to 19 6 (2.5) 7 (3.1)  
20 to 29 12 (4.9) 12 (5.3)  
30 to 39 25 (10.2) 29 (12.8) 0.896 
40 to 49 42 (17.2) 97 (42.7)  
50 to 59 91 (37.3) 37 (16.3)  
>60 68 (27.9) 45 (19.8)  
Mean Age ± SD Years 57 ± 17 58 ±13  
Minimum Age 12 14 0.947 
Maximum Age 89 95  
BMI (Kg/M2)    
Underweight (<18.5) 30 (12.3) 25 (11)  
Normal (18.6–24.9) 120 (49.2) 85 (34.4) 0.056 
Overweight (25.0–29.9) 73 (29.9) 57 (25.1)  
Obese (>30.0) 21 (8.6) 60 (26.5)  
Diabetic Type    
I 54 (22.1) 41 (18.1) 0.001 
II 190 (77.9) 186 (81.9)  
Diabetics Duration (years)    
<1 22 (9.0) 39 (17.2)  
1 to 5 92 (37.7) 59 (26.0)  
6 to 10 51 (20.9) 68 (30.0) 0.92 
11 to 15 42 (17.2) 41 (18.0)  
>15 37 (15.2) 20 (8.8)  
Type of treatment *    
Oral Hypoglycaemics 145 (59.4) 107 (47.1)  
Insulin 69 (28.3) 80 (35.2) 0.643 
Diet 30 (12.3) 40 (17.7)  
Smoking History    
Never Smoked 164 (67.2) 197 (86.8)  
Past Smoker 55 (22.5) 24 (10.6) <0.01 
Current Smoker 25 (10.3) 6 (2.6)  
Number of Cigarattes per day    
<5 21 (84) 3 (50)  
6 to 10 4 (16) 2 (33.3) 0.625 
>10 0 (0) 1 (16.7)  
Alcohol Consumption History    
Never Drunk 135 (55.4) 127 (55.9)  
Past Drunker 45 (18.4) 78 (34.4) 0.007 
Current Drinker 64 (26.2) 22 (9.7)  

* Some patients were receiving two or more modalities. 
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Current smoking was reported among 25 of 244 (10.3%) male participants compared to 6 of 227 (2.6%) female 
participants. Similarly, alcohol consumption was documented in 64 of 244 (26.2%) males and 22 of 227 (9.7%) 
females. The proportions of participants who smoked (p < 0.001) and consumed alcohol (p = 0.007) were significantly 
higher among men than women (Table 1). Among the total participant, there was no glycated haemoglobin 
(HbA1c) valued obtained from the participant records even with the presence of the test within some study area. 

3.2. DFU Complications Prevalence 

Among the total participants, foot examination was conducted and 175/244 (71.7%) male and 113/227 
(49.8%) female had discolored toenails, with fungi infection among 154/244 (63.1%) male and 98/227 (43.2%) 
female. On the distal peripheral neuropathy higher number was observed on Touch sensation Loss on feet in which 
male was at 180/244 (80.4%) and women at 161/227 (70.9%). The prevalence of foot ulcers did not differ 
significantly between male and female participants (p = 0.451). Lower limb amputations were documented in 29 
of 244 (9.4%) males and 19 of 227 (8.3%) females (Table 2). 

Among the other diabetes related complications described in this study, retinopathy 200/471 (42.5%) was the 
most common complication, followed by hypertension 170/471 (36.0%), coronary artery disease 65/471 (13.8), 
claudication 20/471 (4.2%), renal disease 8/471 (1.7%) and revascularization 4/471 (0.8%). Women had a 
significantly higher prevalence of hypertension (p = 0.010) and coronary artery disease (CAD) (p = 0.048) 
compared to men (Figure 1).  

 

Figure 1. Frequency of diabetes-related complications among the 471 study participants. 

Table 2. Prevalence of factors previously associated with diabetic foot ulcers among participants in Kisumu County 
(n = 471). 

Characteristic Diabetic Foot Complication Male (n = 244) Female (n = 227) 
   n (%)  n (%) 
Physical Observation Fungal Nail 154 (63.1) 98 (43.2) 
 Discolored Toenails 175 (71.7) 113 (49.8) 
 Lack of Joint Flexibility 87 (35.7) 124 (54.6) 
 Foot Deformities 94 (38.5) 89 (39.2) 
 Flat Foot 106 (43.4) 111 (48.9) 
 Hammer Toes 132 (54.1) 108 (47.6) 
Distal Neuropathy Unsteadiness in Walking 72 (32.1) 56 (24.7) 
 Burning, Aching Pain, or Tenderness 142 (63.4) 109 (48.0) 
 Pricking sensation on leg & feet 167 (74.5) 114 (50.2) 
 Numbness of the feet/leg 173 (77.2) 134 (59.0) 
 Touch sensation Loss on feet 180 (80.4) 161 (70.9) 
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Table 2. Cont. 

Characteristic Diabetic Foot Complication Male (n = 244) Female (n = 227) 
   n (%)  n (%) 
Ankle Brachial Index Normal 120 (53.6) 137 (60.4) 
 Sub-clinical 74 (33.0) 65 (28.6) 
 Severe 30 (13.4) 25 (11.0) 
 Foot Ulcer 64 (28.6) 56 (24.7) 
 Amputation 21 (9.4) 19 (8.3) 
 Abnormal ankle reflex 32 (14.3) 41 (18.1) 
 Abnormal patellar reflex 28 (12.5) 39 (17.1) 

3.3. Risk Factors for Diabetic Foot Complications 

An analysis of diabetic foot ulcer (DFU) complications according to duration of diabetes revealed that 
participants with a longer history of diabetes had a significantly higher prevalence of previous foot ulceration. 
Increased frequencies of foot ulcer history were particularly evident among individuals living with diabetes for 
11–15 years (p < 0.001) and those with a duration exceeding 15 years (p < 0.001) (Figure 2).  

 

Figure 2. Prevalence of diabetic foot complications according to duration of diabetes among study participants (n = 471). 

In the multivariable analysis, distal neuropathy, manifesting as burning sensations, aching pain, or tenderness, was 
the only factor that remained significantly associated with diabetic foot ulcers (OR = 1.8; 95% CI: 1.1–2.6; p = 0.029) 
(Table 3). 

Regarding amputation outcomes, insulin therapy showed a protective effect in both unadjusted and adjusted 
models (OR = 0.8; 95% CI: 0.1–0.9; p = 0.059), although this association approached but did not reach 
conventional statistical significance. 
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Table 3. Multivariable logistic regression analysis of factors associated with diabetic foot ulcers and amputation 
among participants in Kisumu County. 

Predictor Covariates Odd Ratio (95% CI) p-Value 
Diabetic Foot Ulcer Gender 1.1 (1.0–1.1) 0.572 
 Age 1.1 (1.0–1.2) 0.265 
 BMI 1.0 (1.0–1.2) 0.262 
 Retinopathy 3.1 (0.7–6.4) 0.198 
 Diabetic Duration 1.0 (0.9–1.1) 0.95 
 Foot Colour 7.9 (0.9–37.7) 0.071 
 Pricking Sensation 0.9 (0.6–1.4) 0.74 
 Unsteady Walking 0.7 (0.4–1.5) 0.407 
 Feet Tenderness 1.8 (1.1–2.6) 0.029 * 
 Feet Numbness 1.3 (0.7–1.7) 0.931 
Amputation Age 1.0 (0.9–1.1) 0.928 
 Gender 1.3 (0.1–3.9) 0.649 
 Diabetic Type 2.5 (0.2–11.8) 0.798 
 Foot Ulcer 10.0 (0.6–40.0) 0.237 
 Insulin Use 0.2 (0.1–0.9) 0.059 * 
 Oral Hypoglycemic Adherence 1.9 (0.1–5.4) 0.712 
 Retinopathy 0.9 (1.0–1.9) 0.051 
Both foot ulceration & Amputation Gender 1.2 (0.3–2.5) 0.864 
 Diabetic Type 0.8 (0.1–3.2) 0.563 
 Diabetic Duration 0.9 (1.0–1.1) 0.165 
 Non-steady Walking 1.6 (0.8–2.0) 0.245 
 Feet Tenderness 1.5 (1.0–1.9) 0.071 
 Pricking Sensation 1.2 (0.7–1.4) 0.921 
 Feet Numbness 1.0(0.7–1.2) 0.523 
 Insulin Use 0.8 (0.2–1.9) 0.412 
 Oral Hypoglycemic Adherence 2.1 (0.5–6.1) 0.393 
 Diet 4.5 (0.1–13.8) 0.799 
 Hypertension  2.5 (0.5–8.9 0.298 
* Indicate statistical significance or borderline significance at p < 0.10. Statistical significance was considered at p < 0.05. 

3.4. Assessment of Knowledge of DFU 

Most participants demonstrated good understanding that adherence to regular medication is essential for 
preventing diabetes-related complications, and that proper foot care helps reduce injuries, wounds, infections,  
and ulceration. This was correctly identified by 204 of 244 (83.6%) male participants and 197 of 227 (86.8%)  
female participants. 

However, gaps in knowledge were still evident. A notable proportion of male participants (90/244; 36.9%) 
were unaware that individuals with diabetes should regularly inspect their feet because wounds and infections may 
heal slowly. In addition, 23 of 244 (9.4%) males did not recognize that smoking should be avoided in diabetes due 
to its role in impairing circulation and increasing the risk of diabetic foot complications (Table 4). 

Table 4. Responses to knowledge-related questions among study participants (n = 471). 
 Male (n= 244) Female (227) 
Questions n (%) n (%) 
YES 204 (83.6) 197 (86.8) 
NO 19 (7.8) 10 (4.4) 
UNSURE 21 (8.6) 20 (8.8) 
YES 120 (49.2) 169 (74.5) 
NO 90 (36.9) 38 (16.7) 
UNSURE 34 (13.9) 20 (8.8) 
YES 124 (50.8) 140 (61.8) 
NO 75 (30.7) 60 (26.4) 
UNSURE 25 (10.2) 27 (12.8) 
YES 201 (82.4) 197 (86.8) 
NO 23 (9.4) 18 (7.9) 
UNSURE 20 (8.2) 12 (5.3) 
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3.5. Attitudes and Practice Assessment 

Correct responses related to attitudes and practices were generally more frequent among female participants 
compared to male participants, as shown in Table 5. More than half of the female participants 150/227 (66.1%) 
often inspect their feet daily as recommended while only 84/244 (34.4%) male do, with 187/227 (82.4%) female 
and 130/244 (53.3%) male seek medical attentions for trimming a corn/hard skin lesion incase detected. A total of 
200/227 (88.1%) female and 97/244 (39.7%) male usually understand that warm water should be used to clean the 
feet with only 197/227 (86.8%) female and 94/244 (38.5) male participants do wash their feet at least once on a 
daily basis (Table 5). 

Table 5. Responses to the attitude and practice components of the questionnaire among study participants (n = 471). 

Characteristic Male (244) Female (227) 
 n (%) n (%) 
How often do you think you should inspect your feet? 
Correct Responses (Daily) 84 (34.4) 150 (66.1) 
Incorrect Response 120 (49.2) 57 (25.1) 
Unsure 40 (16.4) 20 (8.1) 
What would you do if you had a corn/hard skin lesion? 
Correct Responses (Seek medical attention for trimming) 130 (53.3) 187 (82.4) 
Incorrect Response 74 (30.3) 30 (13.2) 
Unsure 40 (16.4) 10 (4.4) 
How often do you think your feet should be washed? 
Correct Responses (At least once on a daily basis) 94 (38.5) 197 (86.8) 
Incorrect Response 110 (50.1) 20 (8.8) 
Unsure 40 (16.4) 10 (4.4) 
What temperature of water do you think you should wash your feet in? 
Correct Response (Warm) 97 (39.7) 200 (88.1) 
Incorrect Response 107 (43.9) 17 (7.5) 
Unsure 40 (16.4) 10 (4.4) 
How often do you think you should inspect the inside of your footwear for object or torn lining 
Correct Response (Before each wear) 84 (34.4) 137 (60.4) 
Incorrect Response 140 (57.4) 75 (33.0) 
Unsure 20 (8.2) 15 (6.6) 

4. Discussion 

Diabetic Foot Ulcerations and consequently lower limb amputation complications, when detected early, can 
be well managed and prevented, but due to a lack of data on these complications among those PLWD under 
management have been experiencing. To the best of our knowledge, no prior study has assessed the prevalence 
and associated risk factors of diabetic foot ulcers (DFUs) in Kisumu County. However, within Kenya, one study 
has reported a DFU prevalence of 38% among people living with diabetes [22]. This therefore creates a paucity of 
facts about such prevalence, hence might end up with poor policies being crafted for use in the management of 
such conditions amongst our societies. 

The prevalence of DFUs observed in this study was not consistent with findings from several other low- and 
middle-income countries (LMICs). For instance, reported rates in Cameroon, Sudan, India, and Tanzania were 
12%, 18%, 16%, and 15%, respectively [23–26]. Conversely, our results were more in line with studies from 
Ethiopia (31%) and Jordan (70%), which documented relatively higher DFU frequencies. 

In contrast, studies conducted in high-income countries such as Australia and the United Kingdom have 
reported much lower prevalence rates of below 2.5% compared to the findings of the present study [27–30]. These 
differences in DFU prevalence across settings are concerning and may be partly explained by variations in the 
burden of advanced diabetes complications, including higher rates of amputation among affected patients [4]. 

Implementation of structured diabetic foot training programs within the Kisumu County healthcare system is 
essential for improving early detection of foot ulcers and strengthening case identification, thereby facilitating 
timely intervention and prevention of complications, as supported by findings from Kuguyo et al. (2023) [21]. 

Several initiatives, such as the “Step by Step” (SbS) diabetic foot program, have been developed to equip 
healthcare workers with knowledge and skills in the prevention and management of diabetic foot complications. 
This program has trained over 1500 physicians, nurses, and paramedics across Africa, leading to improved 
detection of DFUs and reductions in both ulcer prevalence and amputation rates [31–34]. In East Africa, countries 
including Kenya, Ethiopia, Uganda, and Rwanda have benefited from such training initiatives. Similarly, the 
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“Train the Foot Trainer” program has expanded capacity-building efforts to more than 65 countries globally [35]. 
However, a common challenge across these programs has been the limited integration of training into routine 
public health systems, affecting long-term sustainability [1]. Strengthening county-level adoption of structured 
foot screening programs in Kisumu could therefore enhance sustainability and improve DFU outcomes. 

Evidence from demographic and health studies indicates that longer duration of diabetes is strongly 
associated with increased risk of DFUs, largely due to cumulative microvascular and macrovascular damage, 
including peripheral neuropathy and poor long-term glycaemic control, which is consistent with the findings of 
this study [38]. In addition, our results suggest that insulin therapy may offer a protective effect against 
amputations, as fewer amputation cases were observed among patients receiving insulin. Insulin use has been 
associated with improved glycaemic control, enhanced tissue perfusion, and improved wound healing, thereby 
reducing the risk of diabetes-related complications and amputations, in agreement with DHS data [36,37]. 

Although insulin therapy is beneficial, its effectiveness is often limited in resource-constrained settings due 
to interrupted supply chains, particularly in developing countries such as Zimbabwe, where treatment 
inconsistencies have been shown to affect adherence and worsen long-term outcomes among patients with 
prolonged disease duration [38]. 

A relatively high prevalence of retinopathy (42.5%) was observed in this study, which contrasts with findings from 
Zimbabwe reporting higher levels of peripheral neuropathy (53%) [39]. Both retinopathy and hypertension are important 
indicators of increased risk for diabetic foot complications. In this study, a higher prevalence of foot ulceration was 
observed among males (28.6%) compared to females (24.7%), with an overall burden of 25.5%, indicating a significant 
clinical concern requiring prompt attention. These findings are consistent with those of Kuguyo et al. [39], who also 
reported a higher prevalence of DFUs among males (33.6%) compared to females (29.7%). 

When compared with data from the United States, where retinopathy and hypertension prevalence are 
substantially lower (6.0%), the higher rates observed in this study may reflect limited access to routine diabetic 
foot screening services in Kisumu County [40,41]. Evidence from Australian studies further demonstrates that 
regular foot screening significantly reduces DFU occurrence. Similarly, populations with better access to routine 
screening services show lower prevalence of DFUs compared to underserved groups with limited healthcare access 
and poor health-seeking behavior [42]. 

Based on these findings, there is a clear need to strengthen routine foot screening as an integral component 
of diabetes care in Kisumu County. Although global evidence highlights the importance of DFU prevention 
services across all populations [4], such structured services remain limited in the study area, largely due to 
inadequate coordination, insufficient resources, and shortages of trained personnel in podiatric care [43]. It is also 
important to actively engage patients in comprehensive diabetes management, not only in glycaemic control but 
also in self-monitoring practices such as routine foot inspection, despite existing challenges in DFU prevention 
and care delivery. 

The study further found that a small proportion of participants (8.7%) were unaware that smoking negatively 
affects blood circulation and increases the risk of DFUs, with slightly higher proportions among males (9.4%) than 
females (7.9%). This highlights the need to strengthen education on behavioral risk factors, particularly smoking, 
and to promote healthier lifestyle choices among people living with diabetes. In the United Kingdom, similar 
patient-centered programs have been implemented at no cost, encouraging active patient participation in diabetes 
self-management and improving long-term outcomes [44]. 

5. Conclusions and Recommendations 

This study highlights a substantial and previously under-documented burden of diabetic foot ulcers (DFUs) in 
Kisumu County, with prevalence levels that signal a growing public health concern. The findings identify distal 
peripheral neuropathy as the strongest independent predictor of ulcer development, while prolonged duration of 
diabetes and poor glycaemic control further compound the risk. Interestingly, insulin therapy showed a potential 
protective effect against amputation, suggesting that timely initiation and adherence to insulin treatment may play an 
important role in limb preservation—despite persistent hesitation in its use within some clinical and patient settings. 

Overall, the results point to a critical gap in preventive diabetes care in the county. Key weaknesses include 
the lack of structured routine foot screening, shortages of trained podiatry personnel, and insufficient patient 
education on modifiable behavioral risks such as smoking and self-foot examination. These gaps collectively 
contribute to late presentation and preventable progression of foot complications. 

For patients presenting with chronic, non-healing, neuropathic or neuro-ischemic ulcers, conventional 
approaches such as debridement and offloading alone may be insufficient. Future tertiary-level management could 
be strengthened by integrating advanced wound care strategies, including biologically based therapies such as 
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recombinant human platelet-derived growth factor (rhPDGF) to enhance tissue repair, bioengineered skin 
substitutes to support wound closure, and mesenchymal stem cell (MSC) therapy to promote angiogenesis in 
ischemic limbs. In addition, topical nitric oxide–based therapies may offer adjunctive benefits in managing 
biofilm-associated infections that are resistant to standard antimicrobial treatment. 

However, while these emerging interventions show promise, their feasibility and implementation within the 
Kenyan healthcare system must be carefully evaluated against cost-effectiveness and health system priorities, 
particularly within the framework of limb preservation and precision medicine approaches in resource-limited settings. 

6. Study Limitation

A key limitation of this study is that the assessment tool combined attitudes and practices into a single 
domain, limiting the ability to distinctly evaluate each construct. Future studies should adopt a more refined 
instrument that separately measures knowledge, attitudes, practices, and perceptions related to diabetic foot care. 
This would provide a more precise understanding of existing gaps, misconceptions, and behavioral drivers, thereby 
informing the development of more targeted and effective educational and prevention strategies for people living 
with diabetes in Kisumu County. 
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