
RESEARCH PAPER 

 IJDDT Volume 16 Issue 80s 2026 Page: 921 

Association of HbA1c with Wagner Classification in Patients with 
Diabetic Foot 

 
V.Vijai1, C.Balamurugan2, P.Karthick3 

1 Junior Resident, Department of General Surgery, Trichy SRM Medical College hospital and research centre, 
Irungalur, Trichy, Tamil Nadu, India. Email id: vijaidoctor@gmail.com 

2 Professor, Department of General Surgery, Trichy SRM Medical College hospital and research centre, 
Irungalur, Trichy, Tamil Nadu, India. Email id: baladr08@gmail.com 

3 Professor and Head of department, Department of General Surgery, Trichy SRM Medical College hospital and 
research centre, Irungalur, Trichy, Tamil Nadu, India. Email id: drpkarthickms@gmail.com 

Corresponding author:  Dr. V. Vijai, Junior Resident, Department of General Surgery, Trichy SRM Medical 
College hospital and research centre, Irungalur, Trichy, Tamil Nadu, India. Email id: vijaidoctor@gmail.com 

Abstract 
Background: A diabetic foot ulcer is a significant complication associated with diabetes mellitus, leading to 
considerable health issues and a high risk of amputation. Inadequate management of blood sugar levels and an 
extended period of having diabetes are two critical elements that influence the severity of an ulcer. This study 
aimed to investigate the clinical features of individuals with diabetic foot ulcers and to assess the relationship 
between HbA1c levels and Wagner grading. Material and Methods: A cross-sectional study was conducted in a 
hospital involving 75 patients suffering from diabetic foot ulcers who were referred to the General Surgery 
Department. We collected demographic details, the duration of the individual's diabetes, and any additional health 
issues they may have experienced. We assessed HbA1c levels and applied Wagner's classification to evaluate the 
severity of the ulcers. We conducted a statistical analysis to explore the relationship between HbA1c levels and 
Wagner grade. Results: The mean age was 48.09 ± 10.54 years, with 62.7% of the participants being male. The 
typical duration of diabetes among individuals was 12.72 ± 4.06 years. The majority of individuals (86.7%) 
showed HbA1c levels above 7.5%. The predominant category of ulcer observed was Grade 2, accounting for 
41.3%, followed by Grade 3 at 29.3% and Grade 4 at 20.0%. A significant positive correlation was observed 
between HbA1c levels and Wagner grading (p = 0.001). Conclusion: The HbA1c level serves as an effective 
measure for assessing the occurrence of ulcers and forecasting the advancement of diabetic foot ulcers in 
individuals. Maintaining HbA1c levels within the normal range and adhering to proper hygiene practices can 
effectively prevent the onset and advancement of foot ulcers associated with diabetes. 
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Introduction 

The chronic condition known as diabetes is 
brought on by either insufficient insulin production 
by the pancreas or inefficient utilization of the 
hormone that controls blood glucose.1 The most 
recent report from the International Diabetes 
Federation (IDF) Diabetes Atlas (2025) indicates 
that 11.1% – or 1 in 9 – of adults aged 20-79 are 
affected by diabetes, with more than 40% unaware 
of their condition.2 The rise in diabetes cases has 
surged significantly across nearly all nations, with 
individuals from low- and middle-income regions 
representing 75% of the global diabetic population.3 
Diabetes has many detrimental metabolic effects 
that exacerbate pathophysiological issues like 
atherosclerosis, neuropathy, and foot ulcers.4 A 
diabetic foot ulcer (DFU) is a serious and 
incapacitating sign of uncontrolled diabetes that 
typically appears as an ulcer on the plantar part of 
the foot. Approximately fifteen percent of people 
with diabetes will acquire one of these ulcers, and 
14%-24% of these people will need to have their 
ulcerated foot amputated due to infection of the 
bones or other ulcer-related challenges.5  Wagner's 

classification is a basic and generally recognized 
method for assessing diabetic foot lesions and 
successfully treating them, despite the fact that there 
are other classifications available for assessment.6 
DFUs are linked to considerable health 
complications, such as infections and the potential 
for lower limb amputation, along with an increased 
likelihood of fatalities.7 

A meta-analysis revealed that certain 
factors, including HbA1c, fasting blood glucose, 
white blood cells, C-reactive protein, and 
erythrocyte sedimentation rate, serve as predictive 
indicators for an increased rate of major 
amputations.8 Plasma levels of glucose, levels of 
HbA1c, physical activity, previous history of DFU, 
and per capita family income in Indian rupees were 
found to be significant predictors of effective foot-
care knowledge and practices.9  

The hemoglobin A1c test, sometimes 
referred to as glycated hemoglobin, glycosylated 
hemoglobin, HbA1c, or A1c, measures the person's 
control of glucose levels. The test indicates average 
blood glucose levels for the preceding 90 days, 
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shown as a percentage.10 Glycated hemoglobin 
results from the nonenzymatic attachment of glucose 
to the amino groups of hemoglobin. HbA1c is a 
specific form of glycated hemoglobin formed by the 
binding of glucose to the N-terminal valine of the 
hemoglobin β-chain.11 Previous trials have 
unequivocally established the correlation between 
HbA1c levels and diabetic sequelae, including 
peripheral neuropathy and peripheral artery disease, 
which are critical risk factors for the development of 
diabetic foot.12 

The primary objective of this study is to 
determine whether higher HbA1c levels, which 
reflect poorer blood sugar control, are associated 
with more severe foot ulcers. 

Material and Methods 

 This cross-sectional study was conducted 
in the Department of General Surgery at SRM 
Medical College Hospital and Research Centre over 
one year. The research involved individuals with 
diabetic foot ulcers who were either receiving care 
in an outpatient setting or were admitted to the 
hospital throughout the study period. The sample 
size was determined from a study published in Value 
in Health (2017), which indicated that 25% of 
individuals with diabetes experienced DFU. We 
presumed that the occurrence was consistent (p = 
0.25), utilizing a 95% confidence interval and a 20% 
relative error. The sample size was determined to be 
300 individuals with diabetes, anticipating 75 
instances of foot ulcers related to the condition.   

Participants aged 18 and older, regardless 
of gender, with a confirmed diagnosis of diabetes 
mellitus (HbA1c >6.5%) and a diabetic foot ulcer, 
were included in the study, provided they were 
willing to give informed written consent. 
Participants under 18 years, those who chose not to 
give consent, non-diabetic individuals, people with 
traumatic foot ulcers, and patients with major 
comorbidities such as advanced cardiovascular 
disease, significant kidney issues, or uncontrolled 
high blood pressure were not included in the study.  

A semi-structured form was used to record 
clinical and demographic information following the 
acquisition of informed written consent. A venous 
blood sample was collected and examined in the 
facility's laboratory to assess the HbA1c levels. A 
comprehensive clinical assessment of the ulcer was 
conducted, and the classification of diabetic foot 
lesions was executed according to Wagner’s system 
after a thorough evaluation of the wound. The 
collected information was organized and analyzed 
using suitable statistical methods. 

Wagner's classification is a commonly 
utilized system for assessing diabetic foot ulcers, 
considering both the depth of the ulcer and the 
degree of tissue involvement. Grade 0 indicates that 
the skin remains intact; however, it exhibits 
structural issues or high-risk characteristics, 
categorizing it as a "foot at risk."" Grade 1 indicates 
the presence of a superficial ulcer confined to the 
dermis." Grade 2 is a more severe ulcer that 
penetrates completely through the skin, affecting the 
tendons, ligaments, or joint capsule. No signs of 
infection or bone inflammation are present. Grade 3 
signifies a severe infection that has resulted in the 
development of an abscess, osteomyelitis, or septic 
arthritis. Grade 4 shows that the condition is 
confined to one specific area of the foot. In contrast, 
Grade 5 indicates that it has extended across the 
whole foot, often requiring a significant surgical 
procedure.6 

The Statistical Package for the Social 
Sciences (SPSS) version 25.0 was employed to 
analyze the data, which was entered into Microsoft 
Excel. Demographic and clinical variables were 
summarized using descriptive statistics. The mean ± 
standard deviation (SD), median, minimum, and 
maximum values of continuous variables, including 
age and diabetes duration, were reported. 
Frequencies and percentages were used to present 
categorical variables, such as gender, duration 
categories, HbA1c groups, and Wagner grades. The 
Chi-square test was employed to evaluate the 
correlation between Wagner grading and HbA1c 
levels. The intensity and direction of the correlation 
between HbA1c values and Wagner grades were 
assessed using Spearman's rank correlation 
coefficient (ρ), as these variables were ordinal in 
nature. A statistically significant p-value was 
defined as less than 0.05, while a highly significant 
p-value was defined as less than 0.01. 

Results 
This study was conducted among 75 

individuals with Diabetic Foot Ulcer to correlate 
Wagner grading and HbA1C levels.  

A total of 75 individuals with diabetic foot 
ulcers were examined. The average age of the 
participants was 48.09 years, with the median age 
recorded at 45 years. Individuals ranged in age from 
28 to 65 years old. The largest cohort of individuals 
was in the 51–60 age category, accounting for 37.3% 
of the overall population. The subsequent group 
consisted of individuals aged 41–50 at 29.3%, 
followed by those aged 31–40 at 16%, individuals 
over 60 at 12%, and the youngest group under 30 at 
5.3%. These findings show that middle-aged people 
endure an increased burden. In the study population, 
there were 47 male patients, accounting for 62.7%, 
and 28 female patients, making up 37.3%. This 
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indicates a ratio of approximately 1.7 males for 
every female. The mean duration that individuals 
have been diagnosed with diabetes mellitus is 12.72 
years, with a standard deviation of 4.06 years. The 
average duration is 12 years, with a span from 5 to 
22 years. The majority of individuals had been living 
with their condition for 8 to 15 years, accounting for 
58.7%, while 29.3% had experienced it for over 15 
years, and 12% had been managing it for less than 7 
years. This indicates that a prolonged duration of 
diabetes increases the likelihood of developing foot 
ulcers associated with the condition. 

Table 1: Descriptive data of participants (n = 75) 

S 

N

o 

Variables  
Frequenc

y 

Proportio

n 

1 Age 

< 30 

years 
4 5.3% 

31 – 

40 

years 

12 16% 

41 – 

50 

years 

22 29.3% 

51 – 

60 

years 

28 37.3% 

> 60 

years 
9 12% 

2 Gender 

Male 47 62.7% 

Femal

e 
28 37.3% 

3 

Duratio

n of 

DM 

≤ 7 

years 
9 12% 

8 – 15 

years 
44 58.7% 

> 15 

years 
22 29.3% 

Figure 1 denotes Wagner's classification of 
Diabetic Foot Ulcer. Based on Wagner's 
classification, most individuals demonstrated 
significant levels of ulcer severity. Grade 2  ulcers 
were the most common, representing 41.3% (n = 31) 
of all cases. Following that, 29.3% (n = 22) of 
individuals experienced Grade 3 ulcers, while 20.0% 
(n = 15) presented with Grade 4 ulcers.  A small 
fraction of individuals showed early-stage disease, 
with Grade 1 ulcers noted in 5.3% (n = 4) of the 
cases. Severe gangrene was identified in 4.0% of 
patients, with grade 5 ulcers present in 3 individuals. 

 
Figure 2 shows the categorization of 

HbA1C levels. The analysis of HbA1c levels among 
the study participants indicated that a majority of 
individuals exhibited inadequate glycemic 
management. Only 13.3% (n = 10) showed HbA1c 
levels between 6.5 and 7.5%. A significant portion, 
41.3% (n = 31), showed HbA1c levels between 7.6 
and 8.5%. Additionally, 24% (n = 18) exhibited 
levels ranging from 8.6% to 9.5%, while another 
21.3% (n = 16) demonstrated levels exceeding 9.5%.  
A total of 86.7% of individuals exhibited HbA1c 
levels exceeding 7.5%, indicating that the majority 
of those with diabetic foot ulcers had difficulty 
maintaining adequate blood sugar control. 

 

Figure 3 indicates the correlation of Wagner grading 
and HbA1C levels. Spearman's rank correlation 
analysis revealed a significant positive relationship 
between HbA1c levels and Wagner grade (ρ = 0.774, 
p < 0.001). This correlation was statistically 

0% 20% 40% 60%
Grade 1 5.30% 41.3%29.30%20.00%4%

Figure 1: Wagner Grading 
among patients with DFU 

(n = 75)

0.0%

50.0%

6.5 -
7.5

7.6 -
8.5

8.6 -
9.5

> 9.5

13.3%
41.3%

24.00%21.30%

Figure 2: HbA1C levels 
among patients with DFU
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significant, indicating a significant association 
between poor glycemic management and the 
worsening of diabetic foot ulcers. The positive 
correlation coefficient indicates that elevated 
HbA1c levels are linked to increased Wagner 
grades. 

 

Table 2 shows the association between 
Wagner grading and levels of HbA1C. A statistically 
significant relationship has been found between 
Wagner grading and HbA1c levels (p = 0.001). 
Patients with lower Wagner grades exhibited 
improved glycemic control, whereas those with 
higher grades were predominantly linked to elevated 
HbA1c levels. 

Table 2: Association Between Wagner grading 
and HbA1C levels (n = 75) 

S 
N
o 

Gra
des 

6.5 – 
7.5  

7.6 – 
8.5 

8.6 – 
9.5 

> 9.5 p 
val
ue 

1 Gra
de 1 

4 
(100
%) 

0 0 
0 

0.0
01 

2 Gra
de 2 

6 
(19.4
%) 

21 
(67.7
%) 

2 
(6.5
%) 

2 
(6.5
%) 

3 Gra
de 3 0 

10 
(45.5
%) 

12 
(54.5
%) 

0 

4 Gra
de 4 0 0 

4 
(26.7
%) 

11 
(73.3
%) 

5 Gra
de 5 0 0 0 

3 
(100
%) 

Discussion 

The present research evaluated 75 
individuals suffering from diabetic foot ulcers. The 
mean age was 48.09 years, with a median of 45 years 
and a range spanning from 28 to 65 years. The 
largest demographic consisted of individuals aged 
51 to 60, accounting for 37.3%, while those aged 41 
to 50 represented 29.3%. Only 5.3% fell below the 
age of 30. The findings indicate that individuals in 
their 40s and 50s experience the highest incidence of 
complications related to diabetic foot within our 
cohort. The population consisted of a higher number 
of men compared to women, with men making up 
62.7% and a male-to-female ratio of approximately 
1.7:1. Our findings align closely with those reported 
by Farooque U et al.13 from Pakistan, who observed 
an average age of 47.4 ± 10.6 years, which is quite 
comparable to our results. The gender distribution 
was nearly balanced (51% males and 49% females), 
yet our study distinctly indicated a higher number of 
males compared to females.  Shah et al.6 reported an 
average age of 58.96 ± 8.35 years, with the majority 
of individuals falling within the 61 to 70 age range 
and a notable male predominance at 78%. Singh et 
al.14 observed that their populations were 
predominantly older, with a greater number of men 
compared to women, reporting a mean age of 57.56 
± 12.5 years and a male-to-female ratio of 2.3:1.  
Ghanbari et al.15 (Iran) observed that the distribution 
of genders was nearly balanced, with 53.6% males 
and 46.4% females. This contrasts with numerous 
studies conducted in India, which indicated a higher 
prevalence among males.  The younger average age 
observed in our study, compared to certain regional 
reports, could suggest an earlier onset of diabetes, 
lifestyle factors, or trends in referrals. 

The average duration of diabetes mellitus 
in this study was 12.72 ± 4.06 years, with a median 
of 12 years and a range spanning from 5 to 22 years. 
A significant portion of the individuals, 58.7%, had 
been living with their condition for a duration of 8 to 
15 years. Meanwhile, 29.3% had experienced it for 
over 15 years, and a smaller group, comprising 12%, 
had been affected for 7 years or less. The findings 
indicate that prolonged diabetes is a significant 
contributor to the development of foot ulcers 
associated with the condition. This is likely due to 
the deterioration of small blood vessels, peripheral 
nerves, and the immune system that accumulates 
gradually over time. Our findings align with those of 
Singh et al14., who reported that 63.8% of 
individuals had diabetes for over a decade. This 
highlights the relationship between prolonged 

6
16

0 2 4 6

Hb
A1

C

Wagner Grading

Figure 3: Correlation 
between Wagner grading 

and HbA1C levels
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diabetes and an increased likelihood of foot 
complications. It was observed that over fifty 
percent of the individuals experienced ulcers 
persisting for over a month, indicating that they were 
not addressed promptly and had a prolonged 
duration. Similarly, Farooque U et al13. observed 
that 65.9% of individuals had diabetes for over 15 
years, a figure that surpasses that of our research. 
This suggests that within their cohort, an extended 
duration of the condition may have exacerbated the 
ulcers. 

The current study showed inadequate 
management of blood sugar levels in most 
individuals with foot ulcers related to diabetes. Our 
findings align with those of Farooque U et al13., who 
reported an average HbA1c level of 9.07 ± 1.65%, 
with 94% of the individuals exhibiting HbA1c levels 
exceeding 7.5%. The distribution pattern observed 
in their study closely resembles ours, particularly in 
the elevated HbA1c categories (>8.5%), reinforcing 
the significant connection between inadequate long-
term glycemic management and the onset of diabetic 
foot ulcers.  Sharath S et al.16 observed that elevated 
HbA1c levels were significantly associated with 
delayed ulcer healing. This highlights the 
significance of maintaining proper glycemic levels 
in the management of diabetic foot issues. Abhirup 
H R et al.17 also found that a significant portion of 
the patients (35.55%) had HbA1c levels exceeding 
8%, supporting the notion that elevated HbA1c is 
prevalent in this patient population. Ozenc et al.18 
observed no statistically significant difference in 
HbA1c levels among diabetic patients, regardless of 
the presence of foot ulcers. This variation could 
result from discrepancies in the study designs, the 
traits of the samples, the trends in glycemic 
management, or additional elements such as 
peripheral vascular conditions and infection status.  

Wagner grade and its correlation with HbA1C 

In the current study, the Wagner 
classification system revealed that the majority of 
patients displayed moderate to severe ulcer severity. 
Grade 2 ulcers were the most prevalent at 41.3%, 
with Grade 3 following at 29.3% and Grade 4 at 
20.0%. A mere 5.3% of individuals presented with 
Grade 1 ulcers, indicating they were in the initial 
phases of the condition. Conversely, 4.0% of 
individuals experienced severe gangrene (Grade 5). 
Overall, nearly 53% of individuals presented with 
Grade 3 or higher lesions, indicating that complex 
diabetic foot conditions were a significant concern 
upon their hospital visit. Our study revealed a 
reduced proportion of advanced classifications 
compared to the findings of Farooque U et al.13 Their 
research highlighted that Grade 4 (36.36%) and 
Grade 5 (22.72%) were notably common, suggesting 
a more severe manifestation of the disease in their 

group. They also documented significant systemic 
comorbidities, including nephropathy (21.59%), 
neuropathy (14.77%), and hypertension (15.91%), 
emphasizing the multisystem involvement that 
could promote ulcer progression. In contrast, Grade 
2 is the most prevalent, indicating an earlier 
detection in our data.  The findings of our study 
closely align with those reported by Shah et al.6 in 
Pune, indicating that Grade II lesions were the most 
prevalent at 42%, followed by Grade III at 34%, with 
only a limited number of extensive gangrene cases 
at 4%. Singh et al.14 reported that Grade 2 ulcers 
were the most common, occurring in 40.95% of 
cases, followed by Grade 3 at 31.4%. These 
similarities suggest that in different Indian contexts, 
individuals often display intermediate stages of ulcer 
severity. Abhirup H R et al.17 observed that Wagner 
Grade 2 was the most prevalent at 58.88%, with 
neuropathy occurring in 98%, ischemia in 50%, and 
infection in 80%, all of which were notably frequent. 
The observation that neuropathy was noted less 
frequently in our study could be attributed to 
variations in diagnostic practices or record-keeping 
methods.  Conversely, Ghanbari et al.15 discovered 
that Grade 4 was the most prevalent lesion (41.7%), 
indicating a more advanced stage of the disease, 
similar to the findings of Farooque et al. These 
variations observed between studies may be 
attributed to differences in access to care, patient 
knowledge, referral practices, blood sugar 
management, and local economic conditions. In 
summary, the observation that the majority of the 
ulcers in our study were classified as Grade 2 
indicates that they presented with a moderate level 
of severity upon initial appearance. Still, the 
significant proportion of advanced cases indicates a 
pressing need to enhance initial assessments, 
educate patients, and implement comprehensive care 
strategies to prevent deterioration and reduce the 
likelihood of severe outcomes. 

The current study revealed a statistically 
significant positive correlation (p = 0.001) between 
HbA1c levels and Wagner grading, indicating an 
established correlation between increasing severity 
of diabetic foot ulcers and deteriorating glycemic 
control. Higher Wagner grades were mainly 
associated with elevated HbA1c levels, whereas 
patients with lower grades exhibited relatively better 
glycemic control. This study highlights the role that 
chronic hyperglycemia plays in the development of 
diabetic foot pathology, which is most likely brought 
on by processes such as delayed wound healing, 
peripheral neuropathy, microvascular impairment, 
and decreased leukocyte function. Our findings 
correspond with research conducted by Farooque U 
et al13., which identified a highly significant 
correlation (p < 0.00001) between Wagner 
classification and HbA1c levels. The notion that 
HbA1c serves as a reliable biochemical marker for 
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assessing ulcer severity is reinforced by the level of 
correlation identified in their study. According to 
Shah et al.6 in Pune, Wagner grading was also 
strongly positively correlated with advanced age, 
HbA1c, and the length of diabetes. This indicates 
that an extended period of diabetes and inadequate 
blood sugar management increases the likelihood of 
serious ulceration and potential amputation. These 
findings have been supported by our research, which 
indicates that the majority of individuals had been 
living with diabetes for over eight years and 
presented with lesions classified as Grade 3 or 
higher upon their initial visit. Ghanbari et al.15 also 
reported similar findings, indicating that average 
HbA1c values rose progressively with higher 
Wagner grades, starting from 7.35% in Grade 1 to 
11.64% in more advanced grades. The trend 
identified in our study, indicating that Grade 4 and 
Grade 5 ulcers were mainly associated with HbA1c 
levels exceeding 9.5%, aligns with this progressive 
development. 
Conclusion 

Older age, male gender, prolonged duration 
of diabetes, elevated HbA1c levels, and pre-existing 
foot abnormalities in individuals with diabetes are 
identified as risk factors for foot complications. The 
assessment of HbA1c can assist in forecasting the 
occurrence of diabetic foot in the mentioned high-
risk individuals, as the levels of HbA1c increase in 
a linear manner with the advancing stages of the 
Wagner classification for diabetic foot. The HbA1c 
level serves as an effective measure for assessing the 
occurrence of ulcers and predicting the progression 
of diabetic foot ulcers in individuals. 

Limitations  
• The larger sample size might be considered 

for generalising results.  
References 
1. World health Organization [Internet]. Geneva: 

WHO; 2024 [cited 2026 Feb 20]. Diabetes. 
Available from: https://www.who.int/news-
room/fact-sheets/detail/diabetes 

2. Facts & figures. International Diabetes 
Federation [Internet]. [cited 2026 Feb 19]. 
Available from: https://idf.org/about-
diabetes/diabetes-facts-figures/ 

3. Maiti S, Akhtar S, Upadhyay AK, Mohanty SK. 
Socioeconomic inequality in awareness, 
treatment and control of diabetes among adults 
in India: Evidence from National Family Health 
Survey of India (NFHS), 2019–2021. Sci Rep. 
2023 Feb 20;13(1):2971. doi:10.1038/s41598-
023-29978-y 

4. Grunfeld C. Diabetic foot ulcers: etiology, 
treatment, and prevention. Adv Intern Med. 
1992;37:103–32. PubMed PMID: 1557993. 

5. Raja JM, Maturana MA, Kayali S, Khouzam A, 
Efeovbokhan N. Diabetic foot ulcer: A 

comprehensive review of pathophysiology and 
management modalities. World J Clin Cases. 
2023 Mar 16;11(8):1684–93. 
doi:10.12998/wjcc.v11.i8.1684 PubMed 
PMID: 36970004; PubMed Central PMCID: 
PMC10037283. 

6. Shah P, Inturi R, Anne D, Jadhav D, 
Viswambharan V, Khadilkar R, et al. Wagner’s 
Classification as a Tool for Treating Diabetic 
Foot Ulcers: Our Observations at a Suburban 
Teaching Hospital. Cureus. 14(1):e21501. 
doi:10.7759/cureus.21501 PubMed PMID: 
35223277; PubMed Central PMCID: 
PMC8861474. 

7. Lane KL, Abusamaan MS, Voss BF, Thurber 
EG, Al-Hajri N, Gopakumar S, et al. Glycemic 
control and diabetic foot ulcer outcomes: A 
systematic review and meta-analysis of 
observational studies. J Diabetes 
Complications. 2020 Oct;34(10):107638. 
doi:10.1016/j.jdiacomp.2020.107638 PubMed 
PMID: 32527671; PubMed Central PMCID: 
PMC7721205. 

8. Kim JL, Shin JY, Roh SG, Chang SC, Lee NH. 
Predictive Laboratory Findings of Lower 
Extremity Amputation in Diabetic Patients: 
Meta-analysis. Int J Low Extrem Wounds. 2017 
Dec;16(4):260–8. 
doi:10.1177/1534734617737660 PubMed 
PMID: 29141468. 

9. Verma M, Sharma N, Rashi  null, Arora V, 
Bashar MA, Nath B, et al. Diabetic Foot Care 
Knowledge and Practices in Rural North India: 
Insights for Preventive Podiatry. J Assoc 
Physicians India. 2021 Feb;69(2):30–4. 
PubMed PMID: 33527808. 

10. Eyth E, Zubair M, Naik R. Hemoglobin A1C. 
In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2025 [cited 2026 Feb 
20]. Available from: 
http://www.ncbi.nlm.nih.gov/books/NBK5498
16/ PubMed PMID: 31747223. 

11. Little RR, Sacks DB. HbA1c: how do we 
measure it and what does it mean? Curr Opin 
Endocrinol Diabetes Obes. 2009 
Apr;16(2):113–8. 
doi:10.1097/MED.0b013e328327728d 
PubMed PMID: 19300091. 

12. Akyüz S, Mutlu ABB, Güven HE, Başak AM, 
Yılmaz KB. Elevated HbA1c level associated 
with disease severity and surgical extension in 
diabetic foot patients. Turk J Trauma Emerg 
Surg. 2023 Sep 8;29(9):1013. 
doi:10.14744/tjtes.2023.08939 PubMed PMID: 
37681727. 

13. Farooque U, Lohano AK, Hussain Rind S, Rind 
MS, Karimi S, Jaan A, et al. Correlation of 
Hemoglobin A1c With Wagner Classification 
in Patients With Diabetic Foot. Cureus. 
12(7):e9199. doi:10.7759/cureus.9199 PubMed 



Association of HbA1c with Wagner Classification in Patients with Diabetic Foot 

 IJDDT Volume 16 Issue 80s 2026 Page: 927 

PMID: 32821554; PubMed Central PMCID: 
PMC7429647. 

14. Singh AK, Yeola M, Singh N, Damke S. A 
study on diabetic foot ulcers in Central rural 
India to formulate empiric antimicrobial 
therapy. J Fam Med Prim Care. 2020 
Aug;9(8):4216–22. 
doi:10.4103/jfmpc.jfmpc_700_20 PubMed 
PMID: 33110835; PubMed Central PMCID: 
PMC7586547. 

15. Ghanbari A, Nouri M, Darvishi M. Evaluation 
of Relationship between Serum Hemoglobin 
A1C Level and Severity of Diabetic Foot 
Ulcers Based on Wagner Criteria. J Med Chem 
Sci. 2023 Sep 1;6(9):2234–41. 
doi:10.26655/JMCHEMSCI.2023.9.28 

16. S S, G S, Sainath M, L HH. Role of HbA1c as 
a Predictor in Healing of Diabetic Foot Ulcer 
(DFU) at a Tertiary Care Hospital: A 
Prospective Observational Study. Int J Med 
Pharm Res. 2025 Sep 18;6:475–82. 
doi:10.5281/zenodo.17355203 

17. R AH, V CK, B J, B RK, Pai G, A BM. Clinico-
bacteriological study of diabetic foot ulcer and 
its management based on Wagner’s 
classification and HbA1c as an indicator for 
duration of antibiotic therapy in a tertiary 
hospital in Sullia. Int Surg J. 2021 Jun 
28;8(7):2098–103. doi:10.18203/2349-
2902.isj20212714 

18. Ozenç S, Simsek K, Yildirim AO, Arslan E, 
Sari S, Ince M, et al. Association between the 
development of diabetic foot and serum 
fetuin‑A levels. Pol Arch Med Wewn. 
2013;123(10):513–8. 
doi:10.20452/pamw.1921 PubMed PMID: 
23974250. 

  
 


