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INTRODUCTION  

Type 2 Diabetes Mellitus (T2D) represents a major global public health burden, 

affecting approximately 588.7 million individuals as of 2024, with projections indicating that 

this figure will rise to 852.5 million by 2050 (1). According to data from the International 

Diabetes Federation, Türkiye ranks among the ten countries with the highest prevalence 

worldwide, with more than 10.4 million adults living with diabetes (2). This substantial rise in 
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palpation, foot deformity examination, and foot care and footwear 
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diabetes prevalence is anticipated to be accompanied by a parallel increase in diabetes-related 

complications, particularly in the incidence of diabetic foot ulcers (DFUs). The lifetime risk 

of developing a DFU among individuals with diabetes ranges from 19% to 34%, and 

approximately 20% of these cases ultimately require lower extremity amputation (3). With a 

global prevalence of 6.3%, DFUs are associated not only with high recurrence rates but also 

with a five-year mortality rate of 49.1%, reflecting a poorer survival prognosis than that 

observed in many forms of cancer (4,5). 

The pathogenesis of DFUs encompasses a multifactorial process shaped by the complex 

interplay of neuropathic disorders, microvascular dysfunction, and biomechanical 

alterations(6,7). Peripheral neuropathy, affecting 30% to 50% of individuals with T2D, leads 

to the loss of protective sensation, thereby preventing the recognition of repetitive 

microtrauma. In addition, autonomic neuropathy disrupts skin integrity through sweat gland 

dysfunction, consequently increasing the risk of infection (8,9). Motor neuropathy-induced 

muscle weakness and increased plantar flexor stiffness adversely affect foot biomechanics. 

These changes result in restricted joint range of motion and abnormal plantar pressure 

distribution, collectively predisposing individuals to structural deformities and ulceration 

(10,11). Vascular insufficiency secondary to peripheral arterial disease further restricts lower 

extremity perfusion, thereby creating an ischaemic environment that both precipitates 

ulceration and impairs wound healing (12). 

Beyond their clinical consequences, these complications impose a considerable socio-

economic burden on healthcare systems, caregivers, and society at large (13). Foot ulcers 

represent one of the leading causes of hospitalisation among individuals with diabetes; annual 

healthcare expenditures associated with DFU management have been reported to be 50% to 

200% higher than those incurred for the care of patients with diabetes but without ulceration 

(14). Inpatient costs have been shown to exceed those of non-DFU-related diabetic 

admissions by 49.6%, with this financial burden increasing substantially in complicated cases 

requiring amputation (15). When indirect economic consequences such as productivity losses 

and permanent disability are considered alongside direct care costs, DFU management 

emerges as a strategic priority from both a public health and health economics perspective. 

Underscoring the urgency of this issue, a diabetes-related amputation occurs every 30 seconds 

worldwide, highlighting that the early identification of risk factors prior to the development of 

a first ulcer is of critical importance for primary prevention strategies (16). 

Epidemiological data on T2D in the Turkish Republic of Northern Cyprus (TRNC) 

remain considerably limited. A diabetes screening study conducted in the TRNC in 2008 
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reported a prevalence of 11.3% among individuals aged 20–79 years. In line with global 

trends, this prevalence is projected to rise over time, with a corresponding increase in the 

burden of chronic health complications anticipated in the long term. Despite this growing 

burden, structured diabetic foot screening programmes and population-level risk stratification 

initiatives remain insufficiently established within the TRNC healthcare system. Against this 

background, the primary aim of the present study was to determine the risk of diabetic foot 

development - one of the most significant chronic complications of diabetes - among 

individuals with T2D attending Lefkoşa Dr. Burhan Nalbantoğlu State Hospital, the central 

referral hospital of the TRNC. In this context, it was anticipated that a substantial proportion 

of participants would present with moderate-to-high diabetic foot risk, and that key clinical 

variables such as peripheral neuropathy, loss of protective sensation, and limited joint 

mobility would emerge as prominent risk-associated factors. 

METHODS 

Study Design and Participants 

This cross-sectional observational study was conducted to evaluate diabetic foot risk 

and its associated factors in individuals with T2D. Eligible participants were required to have 

a confirmed diagnosis of T2D for a minimum of six months and to be aged 18 years or older. 

Individuals were excluded from the study if they had any of the following: a neurological 

condition of non-diabetic origin that could potentially impair foot sensation (e.g., stroke, 

multiple sclerosis, or peripheral nerve injury); a history of lower extremity amputation; active 

foot ulceration at the time of assessment; severe psychiatric disorder precluding informed 

consent; or a diagnosis of type 1 diabetes mellitus. A total of 153 individuals with T2D 

attending Dr. Burhan Nalbantoğlu State Hospital, Lefkoşa, TRNC, were consecutively 

enrolled. 

Ethical approval was granted by the Eastern Mediterranean University Scientific 

Research and Publication Ethics Committee, Health Ethics Subcommittee (approval date: 6 

March 2017; approval number: ETK00-2017-0034). The study was conducted in accordance 

with the principles of the Declaration of Helsinki. Written informed consent was obtained 

from all participants prior to enrollment. 
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Outcome Measures 

Demographics 

Participants' age, sex, duration of diabetes, comorbidities, and smoking status were 

recorded. Anthropometric measurements were obtained to calculate body mass index (BMI). 

Glycemic control parameters, including glycated hemoglobin (HbA1c) and fasting plasma 

glucose levels, were retrieved from medical records. 

Diabetic Foot Risk Assessment 

Diabetic foot risk was assessed in accordance with the classification system 

recommended by the Turkish Society of Endocrinology and Metabolism's Clinical Practice 

Guideline for the Diagnosis, Treatment, and Monitoring of Diabetes Mellitus and Its 

Complications (17). The assessment encompassed evaluation of skin integrity, foot 

deformities, footwear appropriateness, protective sensation, and peripheral circulation. Based 

on the findings, participants were stratified into three risk categories: low risk (normal sensory 

nerve function and intact peripheral pulses); increased risk (sensory neuropathy accompanied 

by at least one additional risk factor, including absent distal pulses, foot deformity, smoking, 

inadequate glycemic control, poor foot care practices, or inappropriate footwear); and high 

risk (sensory neuropathy accompanied by deformity, peripheral circulatory insufficiency, skin 

changes, or a history of previous ulceration). 

Sensory Assessment 

Sensory assessment was performed using a 10 g Semmes-Weinstein monofilament and 

a 128 Hz tuning fork. Monofilament testing was conducted at ten anatomical sites on the 

plantar surface, including the tips of the 1st, 3rd, and 5th toes, the 1st, 3rd, and 5th metatarsal 

heads, the medial and lateral midfoot, the heel, and the dorsal surface between the 1st and 2nd 

toes. Vibration perception was assessed by applying the 128 Hz tuning fork to the dorsal 

aspect of the first metatarsophalangeal (MTP) joint. Participants were classified as having 

sensory dysfunction if an impaired response was detected in either of the two assessments 

(18,19). 

Peripheral Pulse Assessment 

Peripheral pulse assessment was performed by palpation with participants in the supine 

position. The dorsalis pedis artery was palpated over the dorsum of the foot, and the tibialis 
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posterior artery was assessed posterior to the medial malleolus. Pulse presence was recorded 

dichotomously as present or absent (20). 

Foot Deformity Assessment 

Foot deformity assessment was conducted with participants standing barefoot. The 

presence of claw toes, hammer toes, hallux valgus, bunions, pes planus, pes cavus, and 

Charcot deformity was recorded. Additionally, passive ankle dorsiflexion measured with the 

knee in full extension in the supine position was assessed; an angle of less than 5° was 

classified as equinus deformity (21,22). 

Foot Care and Footwear Assessment 

Inadequate foot care was identified when any of the following criteria were present: 

poor foot hygiene, callus formation, dry skin, or neglected nail care (19). Footwear was 

considered appropriate if it provided sufficient internal space in both length and width, 

featured a high toe box, incorporated a lace-up or Velcro fastening system, showed no sole 

wear, and was constructed from soft leather material (23). 

Data Collection and Analysis 

Data were analysed using IBM SPSS Statistics (version 18.0; IBM Corp., Armonk, NY, 

USA). Categorical variables are presented as frequencies (n) and percentages (%), while 

continuous variables are expressed as means and standard deviations (x̄ ± SD).  

RESULTS  

A total of 153 individuals with T2D were enrolled in the study. The mean age of the 

participants was 59.7 ± 11.5 years, and the mean body mass index (BMI) was 30.8 ± 5.6 

kg/m². The majority of participants were female (69.3%), and the mean duration of diabetes 

was 11.2 ± 8.3 years. Comorbidities were present in 20.3% of the sample, and 77.1% of 

participants reported being current smokers. Mean fasting plasma glucose and HbA1c levels 

were 170.5 ± 58.1 mg/dL and 8.3 ± 1.4%, respectively. Detailed demographic and clinical 

characteristics of the study sample are presented in Table 1.  

Table 1. Characteristics of participants (n=153) 
 

Age (year), x̄ (SD) 59.7 (11.5) 
Body mass index (kg/m2), x̄ (SD) 30.8 (5.6) 
Gender, n (%)  
    Female 106 (69.3) 
    Male 47 (30.7) 
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x̄ (SD), mean (standard deviation) 
 

With respect to diabetic foot assessment findings, sensory dysfunction was identified in 

more than half of the participants (53.6%), while loss of peripheral arterial pulses was 

observed in 13.7%. Several foot deformities were detected, with hallux valgus (51.6%) and 

pes planus (47.1%) being the most prevalent, followed by bunion formation (31.4%). 

Regarding preventive behaviours, 64.1% of participants reported the absence of regular foot 

care, and inappropriate footwear use was observed in 39.8%. A history of foot ulceration was 

reported in 6.5% of participants. 

Based on the guideline-recommended risk classification, 45.8% of participants were 

categorised as low risk, 47.7% as moderate risk, and 6.5% as high risk for diabetic foot 

complications. Full details of the diabetic foot assessment findings and risk stratification are 

provided in Table 2.  

Table 2. Diabetic Foot Risk Assessment (n=153) 
 

 n (%) 
Sensory dysfunction  82 (53.6) 
Loss of peripheral arterial pulses 21 (13.7) 
Presence of foot deformities  
    Hammer/claw toe 22 (14.4) 
    Hallux valgus 79 (51.6) 
    Bunion 48 (31.4) 
    Pes planus 72 (47.1) 
    Pes cavus 21 (13.7) 
    Charcot foot 1 (0.7) 
    Equinus 17 (11.1) 
Absence of foot care 98 (64.1) 
Improper footwear use 61 (39.8) 
Having foot ulcer history 10 (6.5) 
Risk category  
    Low 70 (45.8) 
    Moderate 73 (47.7) 
    High 10 (6.5) 

 
 
 
 

 

Duration of diabetes (year), x̄ (SD) 11.2 (8.3) 
Comorbidities, n (%)  
    Yes 31 (20.3) 
    No 122 (79.7) 
Smoking status, n (%)  
    Yes 118 (77.1) 
    No 35 (22.9) 
Fasting blood glucose (mg/dL), x̄ (SD) 170.5 (58.1) 
HbA1c (%), x̄ (SD) 8.3 (1.4) 
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DISCUSSION  

The findings of this study suggest that a substantial proportion of individuals with T2D 

in the TRNC had already progressed beyond the low-risk threshold at the time of screening. 

The co-occurrence of sensory dysfunction and biomechanical deformities may indicate that 

structural foot pathologies are developing in the absence of protective sensation, even prior to 

the emergence of active ulceration. Collectively, these findings point to a population that 

appears to be closer to the ulceration threshold than the overall risk distribution might 

suggest, rather than one in an early or preventable stage of risk accumulation. Additionally, 

the markedly elevated smoking prevalence observed in this population appears to compound 

the vascular risk burden considerably, a pattern that warrants particular clinical attention. 

The risk distribution identified in the present study points to epidemiologically 

noteworthy differences when compared with global and regional literature. In one of the most 

widely cited reference studies in the field, Lavery et al. reported a low-risk (Category 0) 

prevalence of 71% in a large-scale cohort of 1,666 individuals with diabetes (24), a figure 

considerably higher than the 45.8% observed in the present study. The comparatively lower 

low-risk rate and the concentration of participants in the moderate-risk category suggest that 

the TRNC sample may have already progressed to a more advanced stage of pathological risk 

at the time of screening. A similar pattern emerges when the findings are considered alongside 

studies conducted in Türkiye using the TEMD guideline framework (25), where the moderate-

risk prevalence reported in our sample substantially exceeds figures from that literature. The 

sensory dysfunction prevalence observed in our cohort, falling at or above the upper boundary 

of the 30–50% global reference range defined by Boulton (26), further corroborates this 

interpretation. Taken together, these findings suggest that the diabetic population in the TRNC 

may present a risk profile in closer proximity to the ulceration threshold, underscoring the 

urgency of implementing proactive preventive interventions as a public health priority in this 

region. 

The neuro-mechanical interaction that constitutes a central component of DFU 

pathogenesis appears to be reflected in the prevalence rates of sensory dysfunction and foot 

deformities identified in the present study. Diabetes and chronic hyperglycemia trigger 

microvascular changes that lead to nerve damage and loss of plantar sensation, thereby 

initiating the development of diabetic peripheral neuropathy (DPN) (27). Consistent with the 

existing literature, motor nerve involvement results in progressive atrophy of the intrinsic foot 

muscles and neuromuscular dysfunction, disrupting the musculoskeletal balance that governs 
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foot biomechanics. This neuromuscular deterioration predisposes individuals to the 

development of structural deformities such as hallux valgus, which directly compromises the 

hallux extension mechanism and joint stability (27,28). Furthermore, sensorimotor 

dysfunction associated with DPN has been reported to increase the risk of sarcopenia by 1.55-

fold, contributing to both progressive functional decline and a significant elevation in fall risk 

secondary to postural instability (27,29,30). 

The deformities identified in our study may generate elevated plantar pressure points on 

a neuropathic background. In individuals with loss of protective sensation, the mechanical 

load superimposed on these deformities compromises skin integrity and ultimately creates 

conditions conducive to ulcer formation (31). Indeed, neuropathic ulcers typically develop at 

the plantar surfaces of the metatarsal heads or at sites of bony deformity as a consequence of 

elevated plantar pressure (32). Once tissue damage occurs, the inability to transmit 

nociceptive signals due to the loss of protective sensation prevents the patient from adopting 

protective behaviors, thereby contributing to ulcer chronicity and an increased risk of 

infection (32). 

Limited joint mobility syndrome, which is frequently observed in individuals with 

diabetes, further compromises gait biomechanics and plantar pressure distribution by 

generating segmental stiffness (33). Given that more than 50% of patients with diabetes 

experience severe neuropathic pain and balance impairments, the literature emphasizes that 

these biomechanical disturbances directly increase not only the risk of ulceration but also the 

risk of amputation (34,35). Nevertheless, despite a substantial proportion of participants being 

classified within the moderate-risk category, the relative preservation of joint mobility in this 

cohort may represent a clinically significant window of opportunity. The absence of 

established joint restrictions suggests that proactive physiotherapy interventions - including 

stretching exercises, joint mobilisation, and plantar pressure management - may effectively 

attenuate risk progression at this stage (4,36) 

The findings of the present study concerning self-care behaviors may reveal one of the 

most critical gaps in diabetic foot risk management within the TRNC. The considerable 

proportion of participants who did not perform regular foot care and who used inappropriate 

footwear aligns directly with the "preventable" primary risk factors for DFU development 

identified in the literature (37,38). In this regard, Cheng et al. highlight that the risk factor 

profiles of recurrent and incident ulcers may differ, with inappropriate footwear-induced 

pressure emerging as a potentially key precipitant of neuro-ischaemic lesions, particularly in 

first-episode cases (39). 
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The elevated mean HbA1c level of 8.3% observed in our sample may reflect not only 

inadequate metabolic control but also a broader deficit in disease management awareness. 

Although effective glycemic control is known to reduce DFU risk (13), it should be noted 

that, in accordance with the concept of the "lagged effect," HbA1c as a biomarker reflecting 

glycemic control over the preceding three months carries greater prognostic significance than 

point-in-time fasting plasma glucose measurements (40). In the TRNC context, the 

combination of elevated HbA1c levels and inadequate self-care behaviors, when compounded 

by deficiencies in health literacy and psychosocial barriers such as depression and cognitive 

impairment, may substantially amplify the overall risk burden (41). Notably, data from 

Australia suggest that improvements in health literacy may confer a meaningful protective 

effect against diabetic foot risk (42). 

From a vascular risk perspective, the smoking prevalence of 77.1% identified in the 

present study may represent one of the most clinically significant findings. Smoking 

accelerates the progression of peripheral arterial disease, contributing to progressive damage 

at both the microvascular and macrovascular levels (43). Although the current rate of vascular 

involvement (13.7%) appears relatively low, the high smoking prevalence should not obscure 

its potential long-term consequences for lower extremity perfusion, as it portends a risk of 

deterioration in vascular status over time. It is well established that a foot ulcer precedes 

approximately 80% of major amputations, and the literature consistently emphasises that 

ischemic processes substantially impair wound healing (44–46). Accordingly, regular 

monitoring of orthotic needs and footwear compatibility may be of particular importance in 

this patient group at risk of neuro-ischemic ulceration (38). 

Furthermore, the hot climatic conditions of the TRNC, combined with the widespread 

local habit of wearing open footwear, may considerably elevate the risk of skin dryness and 

fissure formation (47). Effective management of these risks may necessitate the tailoring of 

patient education programmes to individual health literacy levels and the adoption of 

structured models that verify patient comprehension (37,48). Collectively, the coexistence of 

peripheral neuropathy, motor atrophy, structural deformity, and vascular risk factors may 

initiate a multifactorial pathological process that predisposes individuals to deep tissue 

destruction distal to the ankle (49). 

Limitations of the Study 

Several limitations of the present study should be acknowledged. First, the cross-

sectional design precludes the establishment of causal relationships between the identified 
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risk factors and the development of diabetic foot ulcers; longitudinal studies are warranted to 

confirm the directionality of these associations. Second, the study was conducted at a single 

tertiary referral center in Lefkoşa, which may limit the generalizability of the findings to the 

broader TRNC population and to other healthcare settings. Third, the relatively modest 

sample size may have constrained the statistical power to detect associations between specific 

risk factors and diabetic foot risk categories. Fourth, self-reported data regarding foot care 

practices and footwear use may be subject to recall and social desirability bias. Finally, the 

absence of quantitative plantar pressure measurements and nerve conduction velocity studies 

represents a methodological limitation; the inclusion of these objective assessments in future 

studies would enhance the precision of risk stratification and the identification of subclinical 

neuropathic involvement. 

CONCLUSION  

This study demonstrated that individuals with T2D in the TRNC carry a substantial risk 

burden for the development of diabetic foot ulcers, with 47.7% of participants classified in the 

moderate-risk category and 6.5% in the high-risk category. The high prevalence of sensory 

dysfunction, widespread biomechanical deformities, inadequate self-care behaviors, and a 

smoking prevalence markedly exceeding figures reported in the broader literature collectively 

indicate that this population presents a risk profile in close proximity to the ulceration 

threshold, necessitating proactive intervention. The absence of established joint mobility 

restrictions offers a promising window of opportunity for early physiotherapy interventions. 

In light of these findings, multidisciplinary approaches encompassing preventive 

physiotherapy, orthotic management, and appropriate footwear prescription should be 

prioritized in clinical practice. Nevertheless, the cross-sectional design of the study precludes 

the establishment of causal relationships, and the findings require corroboration through 

larger, multicenter longitudinal studies. Future research should focus on evaluating the 

efficacy of TRNC-specific preventive intervention programs and examining the relationship 

between health literacy and behavioral change in this population.  

Ethics Committee Approval: Eastern Mediterranean University Scientific Research and 

Publication Ethics Committee (Date: 06/03/2017, Decision No: 2017/39-07) 

Informed Consent: Informed consent was obtained from all individual participants included 

in the study. 
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