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ABSTRACT 
Objectives: The aim of the following study is to determine the 

pooled prevalence of complications related to diabetes mellites at 

a tertiary care hospital and to create awareness among junior 

doctors to further improve the diabetic foot care services in the 

form of a standards audit.  

Materials and Methods: This clinical audit was conducted in a 

cross-sectional pattern and data pertaining to all admitted patients 

related to diabetes mellites and its complications from the surgical 

department was collected from July 2024 to December 2024. A 

total of 125 patients were enrolled, either admitted through OPD 

or emergency. The variables that were included in the study are 

the following: name, age, gender, contact number, date of 

admission, medical record number (MR number), characteristics 

of diabetic foot ulcer (if present), the treatment given, and the 
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INTRODUCTION 
One of the chronic sequalae and long-term complications of uncontrolled type 2 diabetes melilites 

in adults is the formation of a diabetic foot ulcer (DFU). The pathogenesis of DFU lies within a 

complex interplay between peripheral vascular disease and compromised neurological sensations 

due to T2DM1. While severely affecting the quality of life of diabetic patients, most of them 

ultimately requiring a lifesaving amputation, this complication also puts a significant burden on 

the hospital financial resources2. Consequences of foot ulcers include decline in functional status, 

infection, hospitalization, lower-extremity amputation, and death. Currently, over an estimated 

500 million people worldwide have diabetes3, up to 34% of patients will ultimately develop DFU 

at any stage during their lifetime4. Approximately 20% of people who develop DFU will require 

lower-extremity amputation, either minor (below the ankle), major (above the ankle), or both, and 

10% will die within 1 year of their first DFU diagnosis5.  

Particularly in low-income regions, diabetic foot ulcers can have a significant economic, social, 

and public health impact without an appropriate educational program among patients and an 

awareness program among clinicians in the form of a standards audit. Quality improvement 

depends on data collection and audit of clinical services to inform clinical improvements. Various 

steps in the care of the diabetic foot can be used to audit a service but need defined audit standards6. 

All patients with DFU should be properly identified and classified into low risk and high risk. The 

low-risk patients can be dealt with more conservative approaches while major hospital resources 

can be directed towards the high-risk group of patients 7. One such scoring system is the Scottish 

foot risk stratification scheme8. Regular national and international audits have proved time again 

that improvement in diabetic foot care can be successfully achieved by enhancing the quality of 

services9. Auditing diabetes-related outcomes might be seen as even more challenging because of 

the diversity of adverse outcomes and their causation.   

The prevalence of diabetes and associated complications is steadily rising, especially in the 

younger population. Unfortunately, as a developing country, our health system is still deficient 

and ill equipped with meagre specialized units to coup with such complications. One study has 

depicted the prevalence of DFU in Pakistan to be almost 51%10. Therefore, the purpose of this 

  

   

  

outcome. Data was collected in a pre-designed proforma, added to 

Microsoft excel sheet and analyzed through SPSS software 

version 23.0. The data is described in the form of description, 

charts, and tables.  

Results: The mean duration of diabetes mellites in years was 4.81 

± 0.132 with most patients falling in the range of 5 years (36%). 

The mean HbA1c and RBS levels on admission were 7.01 ± 0.44 

and 227.8 ± 5.3 respectively. In terms of duration of ulcer 

formation, 22.4% patients had the ulcer for 5 months, which was 

the longest. As far as management and outcomes are concerned, 

just17.6% patients showed compliance with medication, but only 

19.2% progressed towards an amputation. 

Conclusion: The audit has given us a further clue that the 

prevalence of diabetic foot ulcers in our province is still high. 

However, effective and timely steps can reduce this complication. 
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audit is to describe the presentation of DFU and its associated complications, including 

identification of patients with DFU along with their respective outcomes. 

Materials and Methods 
After attaining approval from the hospital ethical and audit review committee, the following 

clinical audit began with a sample size of 125 patients (both genders) selected through a 

nonprobability consecutive sampling technique at surgical C unit Khyber Teaching Hospital 

Peshawar. The study duration was 6 months (from 1st July 2023 to 31st December 2024). Medical 

case records were sought, and the following demographic parameters were recorded: name, age, 

gender, address, education, date of admission, date of discharge, medical record number, and 

contact number. A detailed chart review was undertaken to assess several characteristics and 

outcomes, including demographics, type and duration of diabetes, type of diabetic foot 

complication and duration, primary reason for admission and follow-up, inpatient and outpatient 

diabetic treatment, and diabetes control. We also specifically evaluated surgical treatment, if 

required, including debridement and/or amputation, and duration of the surgical intervention to 

assess if there was any significant finding or outcome. All the data collected through fulfilling 

proformas was added to Microsoft excel sheet and transferred to SPSS version 23.0. for data 

analysis and verification. The data obtained were analyzed, and the results were compared with 

those of similar studies done elsewhere. The results are illustrated in the form of a description, 

tables, and charts. 

 

RESULTS 

Out of 125 patients, 31 (24.8%) patients were females and 94 (75.2%) of them were males with a 

mean age of 57.8 ± 0.67. The mean duration of diabetes mellites in years was 4.81 ± 0.132 with 

most patients falling in the range of 5 years (36%) and the least number had DM for 8 years (4.8%). 

The mean HbA1c and RBS levels on admission were 7.01 ± 0.44 and 227.8 ± 5.3 respectively. In 

terms of duration of ulcer formation, 22.4% patients had the ulcer for 5 months, 20.8% for 3 

months, 16.8% for 2 months, and 10.4% for 4 months. As far as management and outcomes are 

concerned, just17.6% patients showed compliance with medication, but only 19.2% progressed 

towards an amputation. Details of demographic and biological factors with their mean and standard 

deviations are mentioned in table 1, characteristics of the ulcer are described in table 2, and 

outcomes following DFU management are mentioned in table 3.  

Table 1: Demographic and biological factors 

Variable Mean Standard Deviation 

Age 57.8 0.617 

Duration of DM (years) 4.81 0.132 

HbA1c 7.01 0.44 

RBS 227.8 5.3 

Duration of ulcer (months) 4.71 0.204 
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Table 2: Characteristics of the ulcer  

Feature Frequency Percentage 

1. Site 

Dorsum 

Sole  

Toes 

 

21 

89 

15 

 

16.8 

71.2 

12 

2. Margins 

Ill defined 

Well defined  

 

39 

86 

 

31.2 

68.8 

3. Color 

Black 

Pale  

Red 

 

11 

20 

94 

 

8.8 

16 

75.2 

4. Discharge 

Bloody 

Purulent 

Serous 

 

8 

87 

30 

 

6.4 

69.6 

24 

5. Depth (mm) 

0-3 mm 

4-6 mm 

7-9mm 

 

54 

63 

8 

 

43.2 

50.4 

6.4 

6. Oduor 

Foul smelling 

Oduor less 

 

25 

100 

 

20 

80 

7. Size cm2 

1-3  

4-6 

 

96 

29 

 

76.8 

23.2 

 

Table 3: Treatment and outcomes.  

Variable Frequency Percentage 

1. Antidiabetic 

Injectable 

Oral 

 

37 

88 

 

29.6 

70.4 

2. Antibiotic use 

No 

 

103 

 

82.4 
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Yes 22 17.6 

3. Previous Amputation 

No 

Yes 

 

 

112 

13 

 

 

89.6 

10.4 

4. Outcome 

Healing/DD 

Limb Amputation 

Toe Amputation 

 

101 

7 

17 

 

80.8 

5.6 

13.6 

 

Bar chart 1: Duration of ulcer formation in months  
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Bar chart 2: Distribution according to Wagner grade  

 

Bar chart 3: Duration of diabetes mellites in years 
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DISCUSSION 
A diabetic foot ulcer usually occurs below the ankle, and it is basically a full thickness wound 

across all the layers of the skin and reaching the underlying bone11. With a lifetime incidence of 

almost 25%, numerous risk factors have been implicated leading towards this dreadful 

complication12. The three most common pathologies leading to the formation of a foot ulcer are 

diabetes mellites, peripheral arterial disease, and peripheral neuropathy13. While the general 

knowledge of diabetes control was good the specific details of foot disease complications are poor, 

thus suggesting that ‘at risk’ individuals may present too late to specialist services either due to a 

lack of knowledge or by a lack of behavior. However, it has been postulated that the relative 

prevalence of diabetic foot disease can be reduced with proper interventions14. 

In recent years, diabetes and its associated complications have increased and the major impact on 

the rate of hospitalization is significantly affected by diabetic foot ulcers, hence making it the one 

most the most common diseases to escalate patient mortality and morbidity15. Over half of diabetic 

foot ulcer patients die within a few years of mismanagement, therefore, such studies and audits are 

essential in contributing to develop public health policies that will create awareness among the 

patients and clinicians to work together in further lowering the rates of DFU. 

In our analysis, the mean age for DFU was 57.8 which is comparable to the work done by Yao Y 

et.al16 as majority of patients with DFU were found to be in the age group of 50–59 years (n = 272, 

29.6%), while the other age groups, showed relatively lesser count. A study in Pakistan revealed 

that Most of the patients (65%) were above 50 years of age while only 5 patients (3.3%) were 

below 30 years of age. The mean age was 55 years17. This highlights the importance of age as a 

significant risk factor in DFU, and elderly patients need to be thoroughly counseled regarding 

diabetic foot care. HbA1c is a good biomarker for foot ulcer outcomes (wound healing time), and 

it has a linear relationship with the grades of Wagner classification of diabetic foot. The mean 

HbA1c in our study was 7.01 which is encouraging because studies have illustrated higher average 

values leading towards the formation of diabetic foot ulcer: 9.0418, 10.119 and 14.420. There is 

evidence that good glycemic control effectively reduces the rates of DFU and the need for limb 

amputation. 

In our audit, DFUs of 80.8% patients healed following one or two sessions of debridement and 

wash which is a positive outcome because studies have found that amputation can lead to many 

negative consequences, including anxiety, depression, reduced quality of life, and family distress, 

as well as increased healthcare costs21. As far as previous history is concerned, 89.6% of patients 

had no evidence of any sort of amputation done in the past, which is noticeable since a previous 

history of amputation is regarded as a non-modifiable risk factor for future amputations16. It is 

estimated that the mortality rate following amputation is alarmingly high with approximately 33% 

in 1 year22.  

Therefore, we suggest that intervention measures such as behavioral modification to reduce current 

smoking, exercise and a comprehensive therapeutic patient education program can prevent lower 

limb amputation in diabetic patients and that should be the target for both clinicians and patients 

in our tertiary care hospitals. The audit further revealed that only 17.6% of patients showed 

compliance with their medications. The use of antibiotics in diabetic foot ulcers is still debated, 

one view is to administer these drugs only in the presence of a clinical infection23 while others 

argue that empirical treatment should begin in the initial stages to prevent the spread of infection, 

reduce morbidity and control antibiotic resistance24.  
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CONCLUSION 
The audit concludes with convincing evidence that diabetic foot ulcer is still one of the most 

dreadful complications of diabetes mellites and the prevalence of this condition is still relatively 

high among patients in Pakistan. Some of the risk factors identified include male gender, age, 

uncontrolled diabetes mellites, duration of diabetes and non-compliance with medication. This 

study provides a theoretical basis for reducing the probability of amputation in clinical practice 

and highlights to the relevant authorities, the care takers and the affected themselves to take some 

corrective measures to avoid lower limb amputation, including timely treatment of complications, 

adequate care from podiatrists, proper nutrition, and regular diabetes education. We recommend 

the establishment of diabetic foot clinical centers for foot ulcer screening, identification, and 

management in urban and rural areas. 

ACKNOWLEDGMENT: 
None. 

DECLARATION OF PATIENT’S INTEREST: 
Patient’s consent was not required as patients were not physically enrolled in this study.  

FINANCIAL SUPPORT AND SPONSORSHIP: 
None. The whole project was self-funded by the authors.   

CONFLICTS OF INTEREST: 
There are no conflicts of interest. 

USE OF ARTIFICIAL INTELLIGENCE (AI)-ASSISTED TECHNOLOGY FOR 

MANUSCRIPT PREPARATION: 
The authors confirm that there was no use of artificial intelligence (AI)-assisted technology for 

assisting in the writing or editing of the manuscript, and no images were manipulated using AI. 

 

REFERENCES 

Katsilambros N. Who is the patient at risk for foot ulceration. In: N. Katsilambros, E. Dounis, P. 

Tsapogas, and N. Tentolouris, eds. Atlas of the Diabetic Foot. Chichester; Hoboken, NJ: 

Wiley (2003). p. 1–21 doi: 10.1002/047086138X 

Jupiter DC, Thorud JC, Buckley CJ, Shibuya N. The impact of foot ulceration and amputation on 

mortality in diabetic patients. I: from ulceration to death, a systematic review. Int Wound 

J. (2016) 13:892–903. doi: 10.1111/iwj.12404 

International Diabetes Federation The Diabetic Foot Brussels, Belgium, International Diabetes 

Federation, 2020. Accessed 1 August 2022. Available from https://www.idf.org/our-

activities/care-prevention/diabetic-foot.html 

Armstrong DG Boulton AJM Bus SA Diabetic foot ulcers and their recurrence N Engl J Med 2017 

376:2367-2375  

Meloni M Izzo V Giurato L Lázaro-Martínez JL Uccioli L Prevalence, clinical aspects and 

outcomes in a large cohort of persons with diabetic foot disease: comparison between 

neuropathic and ischemic ulcers J Clin Med 2020 9:1780 

Leese, G. P., and Stang, D. (2016) When and how to audit a diabetic foot service. Diabetes Metab 

Res Rev, 32: 311–317. doi: 10.1002/dmrr.2749. 

Peters EJ, Lavery LA. Effectiveness of the diabetic foot risk classification system of the 

International Working Group on the Diabetic Foot. Diabetes Care 2001; 24: 1442–1447. 

Leese GP, Schofield CJ, McMurray B, et al. Scottish foot ulcer risk score predicts healing in a 

regional specialist foot clinic. Diabetes Care 2007; 30: 2064–2069. 

https://www.idf.org/our-activities/care-prevention/diabetic-foot.html
https://www.idf.org/our-activities/care-prevention/diabetic-foot.html
https://doi.org/10.1002/dmrr.2749


 

5988 
 

Williams MV, Drinkwater KJ. Radiotherapy in England in 2007: modelled demand and audited 

activity. Clin Oncol (R Coll Radiol) 2009;21:575–590. doi: 10.1016/j.clon.2009.07.003.  

Ejaz F, Ahmad A, Hanif K. Prevalence of diabetic foot ulcer in lahore, Pakistan: a cross sectional 

study. Asian J Allied Health Sci. (2020):34–38. doi: 10.52229/ajahs.v3i4.353  

Armstrong DG, Cohen K, Courric S et al (2011) Diabetic foot ulcers and vascular insufficiency: 

our population has changed, but our methods have not. J Diabetes Sci and Technol 5(6): 

1591–5 

Apelqvist J (2018) The diabetic foot syndrome today: a pandemic uprise. In: Piaggesi A, Apelqvist 

J (eds.) The Diabetic Foot Syndrome. Basel, Switzerland: Karger Publishers 

Crawford F, Chappell FM, Lewsey J et al (2020) Risk assessments and structured care 

interventions for prevention of foot ulceration in diabetes: development and validation of 

a prognostic model. Health Technol Assess 24(62): 1–198 

Bus SA, Van Netten JJ (2016) A shift in priority in diabetic foot care and research: 75% of foot 

ulcers are preventable. Diabetes Metab Res Rev 32(Suppl 1): 195–200  

Dòria M, Rosado V, Pacheco LR, Hernández M, Betriu À, Valls J, et al. Prevalence of diabetic 

foot disease in patients with diabetes mellitus under renal replacement therapy in Lleida, 

Spain. BioMed Res Int. (2016) 2016:7217586. doi: 10.1155/2016/7217586 

 Yao Y, Chen L, Qian Y. Age Characteristics of Patients With Type 2 Diabetic Foot Ulcers and 

Predictive Risk Factors for Lower Limb Amputation: A Population-Based Retrospective 

Study. J Diabetes Res. 2024 Dec 19;2024:2380337. doi: 10.1155/jdr/2380337. PMID: 

39735416; PMCID: PMC11671627. 

Jan, A., Khan, H., Ahmad, I., & Khan, M. (2016). DIABETIC FOOT ULCER; RISK FACTORS 

STRATIFICATION IN PATIENTS. A STUDY OF 150 PATIENTS. The professional 

medical journal, 23, 693-698. 

Jawzali, Jwan Ibrahim; Muhammadamin, Muhammad Nuraddin1; Othman, Darya Yousef1; Ikram, 

Dalia Dler2. Association of Glycated Hemoglobin Levels with Severity of Diabetic Foot 

Ulcer and Bacterial Profile. Journal of Diabetology 16(1):p 43-49, January-March 2025. | 

DOI: 10.4103/jod.jod_147_24 

Akyüz S, Bahçecioğlu Mutlu AB, Guven HE, Başak AM, Yilmaz KB. Elevated HbA1c level 

associated with disease severity and surgical extension in diabetic foot patients. Ulus 

Travma Acil Cerrahi Derg. 2023 Sep;29(9):1013-1018. doi: 10.14744/tjtes.2023.08939. 

PMID: 37681727; PMCID: PMC10560815. 

Ghanbari, A. , Nouri, M. and Darvishi, M. (2023). Evaluation of Relationship between Serum 

Hemoglobin A1C Level and Severity of Diabetic Foot Ulcers Based on Wagner Criteria. 

Journal of Medicinal and Chemical Sciences, 6(9), 2234-2241. doi: 

10.26655/JMCHEMSCI.2023.9.28 

Armstrong D. G., Tan T. W., Boulton A. J. M., Bus S. A. Diabetic foot ulcers: a review. Journal 

of the American Medical Association . 2023;330(1):62–75. doi: 10.1001/jama.2023.10578.   

Cascini S., Agabiti N., Davoli M., et al. Survival and factors predicting mortality after major and 

minor lower-extremity amputations among patients with diabetes: a population-based 

study using health information systems. BMJ Open Diabetes Research & Care . 2020;8(1, 

article e001355) doi: 10.1136/bmjdrc-2020-001355. 

The use of antibiotics in the diabetic foot Edmonds, Mike et al. The American Journal of Surgery, 

Volume 187, Issue 5, S25 – S28  

Farizi GRA, Vidiani AAPP, Gloria F, Karlina D, Astuti EB. The Quality Evaluation of Antibiotics 

for the Treatment of Diabetic Foot Ulcers in the Intensive Care Unit of Public Private 



 

5989 
 

Hospital, Semarang City. Journal of Pharmacology and Pharmacotherapeutics. 2025;0(0). 

doi:10.1177/0976500X241306180 

 

 

 

https://doi.org/10.1177/0976500X241306180

