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ABSTRACT
Aim: The goal of this research was to evaluate the severity of foot ulcers in patients visiting 
the tertiary care facilities of Khammam region. Materials and Methods: The research design 
implemented a retrospective cross-sectional method to study for 6 months starting from August 
2024 until January 2025 with a sample size of 235 patients. The study obtained data through 
medical records together with clinical assessment results. Results: We have analyzed how 
infection severity is affected by major risk elements involving age, smoking patterns, alcohol use, 
SES, alongside diabetic complications including glycemic control. Patients who had diabetes on 
its own or had diabetes combined with cardiovascular diseases developed more significant foot 
ulcers than those without such health conditions. Conclusion: Results from the study prove that 
integrating diabetes and comorbidity management approaches remains essential to reduce the 
foot ulcer revalence in patients.

Keywords: Diabetic foot ulcers, Comorbidities, Risk factors, Cross-sectional study, Integrated 
care.

INTRODUCTION

Foot ulcers develop due to 3 main factors such as poor circulation 
together with neuropathy and insufficient foot treatment whereas 
diabetic patients and those suffering from peripheral vascular 
disease frequently face heightened risk of ulcer development.[1,2] 
Patients need to understand foot ulcer pathophysiology 
because it shows complex interactions between these risk 
factors and healing processes which cause different levels of 
ulcer development severity.[3] To properly manage foot ulcers 
health professionals must implement an integrated strategy that 
handles both the active ulcer and primary conditions and risk 
elements which cause pain development.[4] Complete foot ulcer 
management requires patients with diabetes to check their blood 
glucose frequently coupled with circulation-enhancing physical 
therapy and correct foot hygiene maintenance to stop additional 
complications from developing. Using education that combines 
self-care skills with timely medical intervention as strategies 
will boost both outcome results and patient independence in 
treating their foot health conditions.[5,6] This research evaluates 

the different risk elements impacting foot ulcer intensity within 
populations consisting of patients with no preexisting health 
conditions and diabetic patients as well as diabetic patients with 
CVD. Our research examines three patient groups to discover 
treatment-relevant differences in ulcer formation and healing 
between populations so we can create specialized care plans for 
every patient group. These differential factors will strengthen 
treatment approaches and advance the general knowledge about 
how systemic conditions affect wound recovery processes.

Existing studies often focus on FUs in diabetes without exploring 
the combined impact of comorbidities. Comparative research 
between diabetic patients who have comorbidities versus those 
who do not have such complications is insufficient thus impeding 
our understanding of FU progression. The research gaps should 
be filled to enhance risk assessment methods and develop 
individualized therapies which will result in better clinical results.

MATERIALS AND METHODS

The six-month research period (August 2024-January 2025) was 
conducted in tertiary care hospitals situated in Khammam. Under 
random sampling, we selected 235 patients who received FUs 
diagnosis. We have categorised patients according to age, gender 
comorbidities, Socioeconomic Status (SES), and disease duration. 
We have initiated the study after getting the approval from 
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institutional ethics committee. All participants received informed 
consent to begin the data collection stage. We have extracted 
clinical and demographic data points from patient records using 
consent as their authorization process. Inlow’s 60-Sec Diabetic 
Foot Screen Test evaluated FU severity by assessing patient risk 
factors and skin condition and any active infections. For the 
evaluation between FUs and comorbid conditions descriptive 
statistics including mean values and distribution frequencies 
combined with t-tests (comparing No risk to risk group) were 
used. The research utilized a significance level of α=0.05 to 
maintain statistical reliability in the study.[7-10]

RESULTS

Of the reported cases 28.09% belong to the 51-60 age and 
32 patients are in the high-risk category. The 61-70 years age 
population has 21.70% of cases along with 23 high-risk cases 
among them. A total of 55 high-risk cases account for 56.70% 
of all 97 high-risk patients who belong to the 51-60 and 61-70 
age cohorts. Severe ulcers occur in 42.86% of patients under 
thirty years old as this group demonstrates the most no-risk cases 
among 14 examined cases. A statistical test based on the test 
method determined significant differences between no risk and 
risk groups (p-value- 0.0042-significant).

A substantial proportion of 86.38% of the research participants 
identify as male with 13.62% represented by female participants. 
Foot ulcers appear more frequently in male subjects when 
compared to females in this population. Among male participants 
the high-risk category accounts for 83 patients which comprise 
40.39% of the total male population.

Most of the study subjects live in rural areas (88.94%) along with 
11.06% who live in urban areas. The higher foot ulcer rates in 
rural populations together with location demographics probably 
explain these statistics. The rural population contains the majority 
of moderate to high-risk foot ulcer patients (83.7%, 84 out of 209 
participants). Among the study sample urban inhabitants present 
with half (13 of 26 cases) of all high-risk diagnoses despite making 
up just a smaller percentage of the population.

The research established that participants who smoked cigarettes 
made up 51.91% of the sample population while non-smokers 
accounted for 48.09% of the study. People who smoked cigarettes 
included greater numbers in the high-risk category with 54 
individuals whereas non-smokers included 43 participants in this 
group. The severity assessment for high-risk findings was higher 
in smokers than in non-smoking participants (Table 1). Among 
the participants surveyed 76.17% had alcohol consumption 
but 23.83% stated they did not drink. Of all alcohol users who 
took part in the study 77 individuals were classified in the 
high-risk category compared to non-drinkers at 20 individuals. 
Alcohol consumers show significantly higher numbers in both 
moderate-risk (76 cases) and high-risk (77 cases) categories 

compared to non-drinkers. Non-drinkers have a relatively lower 
distribution across all risk levels (Table 1).

The patient cohort consisted of 67 individuals (28.5%) who 
maintained good glycemia while 32 patients had mild FUs and 16 
had moderate FUs in addition to 19 patients with severe FUs. Of 
the patients exhibiting poor glycemic control (71.4%), severe FUs 
made up 57.1% of all cases (96 patients) among this group. Out 
of the 238 participants 60 demonstrated normal blood pressure 
distribution among mild FUs 36 patients while severe FUs also 
had 8 participants and the remaining 16 patients presented with 
moderate FUs. Elevated blood pressure was found in 175 patients 
(74.4%), with a greater prevalence of severe FUs (102 cases, 
58.3%).

Pain, swelling, discharge, discoloration of ulcers were the most 
reported complaints from the participants. The Prevalence of 
Risk Levels in our study was observed as moderate risk cases 
as the most common, accounting for 42.13% of the population. 
High-risk cases follow closely at 41.28%, indicating a nearly 
equal distribution between high and moderate risk. Only 16.60% 
of individuals fall under the no-risk category, underscoring 
the significant prevalence of ulcer severity (Figure 1). The 
large proportion of high-risk cases suggests delays in diagnosis 
or ineffective management of early stages. The nearly equal 
distribution between high and moderate risk implies that 
early-stage moderate-risk cases can easily progress to high-risk if 
not adequately managed. Early screening, lifestyle modifications, 
and patient education are essential.

The majority of participants fall under the upper-lower 
socioeconomic class (75.74%), while the upper middle 
class constitutes the smallest proportion (2.13%). The lower 
socioeconomic class accounts for 14.47%, with the lower-middle 
class comprising 7.66%. The upper-lower SES class has the 
highest number of participants across all risk categories, with a 
significant proportion in the high-risk category (70 cases, 39.33% 
of the group). The lower SES class shows a disproportionately 
high percentage of high-risk cases (17 cases, 50% of the group). 
Participants from lower and upper-lower SES classes show a 
higher prevalence of moderate- and high-risk FUs, likely due 
to limited access to healthcare, poor glycemic control, and 
inadequate wound care (Table 2).

Diabetes (37.87%) is the most common condition in the study. 
Patients with no comorbidities make up 28.09%, while diabetes 
with Cardiovascular Disease (CVD) accounts for 19.15%. CVD 
alone is the least represented group at 14.89%. High Risk is most 
pronounced in patients with diabetes (47 individuals), moderate 
Risk is consistently distributed, with diabetes (34 individuals) 
and diabetes + CVD (24 individuals) showing a significant share. 
Patients with no risk are most prevalent in the group with no 
comorbidities (18 individuals). Diabetes is a leading contributor 
to the severity of foot ulcers, with the highest percentage of 
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individuals (52.81%) in the moderate and high-risk categories 
combined. Statistical analysis was done using test by comparing 
between no risk and risk groups (p-value- 0.0169- significant) 
(Table 2).

DISCUSSION

The analysis shows that foot ulcers become more serious as 
people age. Young adults usually maintain no-risk status yet foot 
ulcer risk elevates steeply after age 51 until 70. Similar results 
were reported in a study conducted by Wong ND and Sattar N 
in 2023.[11] The age ranges between 51-70 years old need specific 
intervention strategies by medical professionals by conducting 
regular foot ulcers screenings as they maintain the highest 
combined incidence of moderate and high-risk foot ulcer cases.[12]

The FUs impact male patients more than female patients according 
to statistical results which demonstrate this gender-based 
difference. The differences in lifestyle and health care delays and 
occupational risks may account for the observed gender disparity 
in the study findings. The predominance of male patients in the 

moderate-risk category demands special preventive measures 
for stopping the progression toward severe ulcer status. This 
patient population benefits from early screening combined with 
better blood glucose management because it reduces associated 
complications.[13] Early detection needs to become a primary 
element of preventive care since male patients consist of the 
majority in moderate and high-risk severity groups.[14]

Regional populations face higher rates of FUs because they 
encounter limited healthcare access while simultaneously dealing 
with failed public education efforts regarding FUs and delayed 
medical diagnosis. Urban citizens form a higher percentage of 
patients with high-risk factors even though their population 
size remains lower than rural residents. The specific condition 
demonstrates that urban populations delay visits to medical 
facilities or their medical state differs from rural residents due 
to lifestyle habits and secondary health conditions. Research 
data emphasizes immediate action must be taken to establish 
outreach activities within rural populations which should include 
mobile healthcare facilities and cheap foot care services as well as 
educational training sessions.

Age Number % No Risk Moderate Risk High Risk p-value
Less than 30 14 5.96 6 5 3 0.0042
31- 40 29 12.34 5 13 11
41-50 47 20.00 8 26 13
51-60 66 28.09 9 25 32
61-70 51 21.70 8 20 23
Greater than 70 28 11.91 3 10 15
Gender
Female 32 13.62 5 12 15 0.391
Male 203 86.38 34 87 82
Residence
Rural 209 88.94 36 89 84 0.414
Urban 26 11.06 3 10 13
Smoking
Yes 122 51.91 21 47 54 0.0018
No 113 48.09 18 52 43
Alcohol
Yes 179 76.17 26 76 77 0.292
No 56 23.83 13 23 20
Glycemic control
Good 67 28.5 32 16 19 0.358
Poor 168 71.4 15 57 96
Blood Pressure control
Normal 60 25.5 36 16 8 0.465
Elevated 175 74.4 25 48 102

Table 1:  Distribution of Risk Levels Across Age, Gender, Residence, and Lifestyle Factors.
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Scientific studies have proven that smoking results in detrimental 
effects on wound healing as well as peripheral arterial disease and 
microvascular complications leading to worsened foot ulcers. 
Systemic inflammation together with oxidative stress generated 
by smoking endangers wound healing and requires inclusion in 
complete treatment plans.[15,16] The number of high-risk foot ulcers 
was higher among smokers since smoking proves detrimental for 
ulcer severity. The absence of smoking behavior led to slightly 
fewer high-risk FUs in non-smokers indicating smoking acts as 
a risk factor for poorer foot ulcer development. The study results 
indicate that programs to assist patients in quitting smoking must 
be fundamental for treating foot ulcers.

Patients who consume alcohol habitually develop poor blood 
sugar control and face impaired nerve health and delayed 
wound recovery which deepens foot ulcer complications. The 
results of this study revealed higher rates of serious foot ulcers 
in people who consume alcohol therefore suggesting alcohol 
independently worsens ulcer severity. High-risk foot ulcers were 
fewer among non-drinkers probably due to their superior health 
management strategies and better metabolic regulation. Frequent 
diabetic patients with poor blood sugar management experience 
worsened FU severity and should adopt strict diabetic control 
practices to minimize complications.[17] Public health programs 
should implement awareness campaigns which demonstrate 

the effects of alcohol consumption on diabetes-associated 
complications. A multidisciplinary strategy stands necessary 
for appropriate treatment of foot ulcers according to the data 
analysis results. A combined approach of endocrinology care 
with vascular treatment and wound care strategies works to 
decrease the number of high-risk cases. The acquired data serves 
as a starting point for examining risk factors behind extensive 
cases and examining the effectiveness of preventive solutions in 
controlling severity burden.

The economic situation of a person compromises diabetes 
management when patients either fail to follow medical 
guidance and need treatment or experience delayed care and 
intake improper nutrition. High-risk FUs occur least often in 
the upper-middle SES group because all members benefit from 
quality healthcare services as well as educational resources and 
preventive medical care. Health outcomes for diabetic foot ulcers 
depend heavily on economic level and social conditions according 
to this research. The strategies for lower SES groups should aim 
to enhance healthcare accessibility as well as deliver diabetic foot 
care education and reduce treatment expenses.[18]

Community-based efforts to overcome economic obstacles show 
strong potential to minimize FUs seriousness and their associated 
problems. Health policy solutions should target the elimination 
of unequal diabetes care outcomes between different social 

SES CLASS Number % No Risk Moderate Risk High Risk p value
Upper middle 5 2.13 1 3 1 0.109
Upper lower 178 75.74 32 76 70
Lower middle 18 7.66 1 8 9
Lower 34 14.47 5 12 17
Comorbidities Number % No Risk Moderate Risk High Risk
Diabetes 89 37.87 8 34 47 0.0169
Diabetes + CVD 45 19.15 4 24 17
CVD 35 14.89 9 15 11
No comorbidities 66 28.09 18 26 22

Table 2:  Risk Level Distribution by Socio-economic Status and Comorbidities.

Figure 1:  Severity of foot ulcers in participants.
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classes. Outreach programs supported by subsidized healthcare 
delivery to both rural areas and low-income communities 
would help decrease the incidence of FUs among those of lower 
socioeconomic status.[19] The research outcome demonstrates 
how economic standing strongly influences both the development 
and treatment of diabetic foot ulcers. Better outcomes and earlier 
intervention become possible for at-risk populations when 
SES-related barriers receive attention. Foot ulcer management 
requires a multidisciplinary approach because patient data has 
shown its importance particularly for diabetics and heart patients. 
Routine screening and educational efforts aimed at patients serve 
as crucial elements in controlling the high-risk ulcer burden.[20]

The study demonstrates essential information about how 
existing conditions together affect the occurrence and intensity 
of foot ulcers. This research clarifies that an integrated care 
model becomes crucial because it recognizes how diabetes and 
cardiovascular diseases affect each other. Failures to identify 
how risks distribute by comorbidities should direct resource 
management while prioritizing interventions toward vulnerable 
populations. Clinical data proves that organizations should begin 
screening and treating patients who have diabetes or multiple 
medical illnesses because this strategy improves both patient 
outcomes and reduces serious complications.

CONCLUSION

The research identifies how FU severity develops through multiple 
interactions of medical conditions combined with individual 
life habits together with age demographics and social economic 
factors. A specific intervention system that tackles multiple risk 
elements leads to improved results while lessening treatment 
complications and lowering the total impact of diabetic foot ulcers 
on patients. The management of FUs requires healthcare systems 
to establish targeted public health policies along with integrated 
care delivery approaches to handle disparities in medical care.
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SUMMARY

A six-month research study was conducted in Khammam 
tertiary hospitals with 235 patients who had Foot Ulcers (FUs) 
and categorised according to their demographics, comorbidities, 
residential location, income status and risk factors. Males together 
with rural inhabitants and smokers and alcohol users revealed the 
highest incidence of high-risk FUs. Poor glycemic control among 
diabetic patients made their FUs more severe and contributed 
to diabetes being the major comorbidity (37.87%). People with 
lower socioeconomic statuses developed more severe foot ulcer 
outcomes compared to higher status patients. The statistical data 
analysis confirmed through p value of <0.05 showed substantial 
distinctions between risk groups. The research study recommends 
quick screening methods and integrated patient care alongside 
lifestyle adjustments to handle FUs and their health complications 
specifically in medically vulnerable groups.
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