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The Burden of Diabetic Foot Ulcers in Urban India:
A Community Healthcare Setup-Based Study

Priti Patil', Satish Mishra?, Anita Gadgil?, Prashant Bhandarkar'?, Nobhojit Roy*%, Laxmi K. Dwivedi®

Departments of 'Statistics and 2Surgery, BARC Hospital, Mumbai, Maharashtra, 3School of Health System Studies, Tata Institute of Social Sciences, Mumbai,
Maharashtra, India, “Department of Global Public Health, Karolinska Institute, Stockholm, Sweden, SDepartment of Public Health, The George Institute for Global
Health, New Delhi, 6Department of Survey Research and Data Analytics, International Institute for Population Sciences, Deonar, Mumbai, Maharashtra, India

Introduction: Foot ulcer is the most common cause of hospitalisation among people with diabetes (PWD). The objective of the study is to
determine the incidence of diabetic foot ulcers (DFUs) in the urban community in India and its relationship with glycemic level and demographic
parameters like age and sex among diabetic patients. Methods: A retrospective observational study was performed from January 2016 to
December 2018 at an urban community set up in Mumbai. The study was conducted in a healthcare setting, providing lifelong contributory
healthcare to beneficiaries of an employees’ universal healthcare scheme. PWD from the community was identified using prescriptions of
anti-diabetic medications. We identified patients with DFUs from electronic medical records from the hospital information system (HIS). The
yearly incidence rate of DFU among PWD was estimated for the study period. The association between glycemic control and the demographic
profile of patients with DFU was studied using binary logistic regression. Results: The study documents the average incidence of 66 DFU
patients among 10,000 PWD per year in the community. Logistic regression analysis showed higher odds for the elderly age group (OR 2.863)
compared to lower age for developing DFU. Similarly, poor control (HbAlc >7%) over glycemic level has a higher chance (OR 1.713) of
DFU than that of optimum glycemic control (HbA1lc <7%). Among the DFU, 15.29% of patients required amputation during the study period.
Conclusion: The study documents the community-level incidence of DFUs among patients with diabetes. High glycemic levels and elderly
age groups (>60) are the associated risk factors for DFU.

Keywords: Community-based incidence, diabetes complications, diabetic foot ulcer, glycemic control, lower extremity amputation

as most amputations start as an ulcer. An increase in DFU
and its related amputations causes an additional burden to the
patient and the healthcare system. It also affects the quality of
life of a patient and inflicts an economic burden on the patient
and family.[*!

INTRODUCTION

India is emerging as the diabetic capital of the world, with
69.2 million people with diabetes (PWD) in 2015, with a
prevalence rate of 8.8% and a projected 123.5 million cases in
2040.M Uncontrolled diabetes leads to various complications,
including peripheral neuropathy resulting in foot ulcerations,
nephropathy and retinopathy.?>* Diabetic foot ulcer (DFU) is

To prevent DFU, regular screening is recommended to identify
feet at risk of complications. Markov model-based studies

one of the leading reasons for hospitalisation among PWD.5"!
Globally, the prevalence of DFUs is 6.3% within PWD,
of which males (4.5%) constitute a higher proportion.’! A
systematic review in India found that around 25% of PWD
were diagnosed with DFU. Among those, 50% required
hospitalisation due to further infection, and 20% needed
amputation.”

Diabetes is the leading cause of non-traumatic foot
amputations.['™! DFU is the precursor for foot amputation,
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have reported a reduction in healthcare costs of treating
DFUs and lower extremity amputations merely by regular
foot examination, risk stratification, clinician education, and
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patient education.!''?) Studies reported about the incidence
of DFUs in low-middle-income countries (LMICs) are either
restricted to institutional setting-based research or relatively
sparse. A community-based incidence of DFU within a defined
population and with accessible, affordable and the available
access to healthcare services can be useful to estimate the
actual burden of the DFU in the community. We estimated
the incidence of DFUs among PWD in the urban community
in Mumbai. We also explore the relationship between DFUs
with glycemic level and socio-demographic characteristics.

MaTteriALs AND METHODS

We performed a retrospective observational study from January
2016 to December 2018 at an urban community healthcare
setup in Mumbai using the computerised database of Bhabha
Atomic Research Centre (BARC) Hospital Mumbai. This study
involves beneficiaries of a universal health coverage (UHC)
scheme for the employees of BARC under the Department
of Atomic Energy, Government of India. A two-tiered health
system consists of thirteen primary health centres (PHCs) that
function at a community level and a central referral hospital.
The scheme has 100,000 beneficiaries enrolled for health
coverage (working and retired employees along with their family
members). All facilities (hospital and PHCs) are interlinked
through a computerised hospital information system (HIS). The
details about community healthcare were published earlier.['”
All the past and current clinical records and demographical
details are available in the HIS for all the beneficiaries of the
healthcare scheme. All the beneficiaries are availiing this scheme
for a lifelong period. The Department of Surgery at BARC
Hospital, with 55 beds, provides both foot protection services
and tertiary care management of foot complications, and there
are no particular community podiatry services.

We included all the health beneficiaries with diabetes of age
18 and above getting treatment during the study period. For
this study, we used the operational definition of a patient with
diabetes as an ‘adult with age 18 years and above and receiving
at least one medicine or insulin for the management of diabetes’.
Pharmacy dispensing records from HIS were used to identify
patients with diabetes. Women with gestational diabetes and
patients on metformin for indications other than diabetes were
manually identified from HIS and excluded from the study.

A DFU was defined as “an infection, ulceration or destruction
of deep tissues associated with neurological abnormalities
and various degrees of peripheral vascular diseases in the
lower limb’.[*¥] Operation theatre (OT) records and clinical
progress notes from HIS were used to identify the patients
with DFU. People receiving medications to control diabetes
were separately identified for each year from Jan 2016 to
December 2018. Similarly, 4 yearly distinct patients with DFU
were identified to calculate the incidence in the community.

Individuals with DFU who had a major or minor amputation
were identified based on OT records and were considered for
subgroup analysis.

We considered demographic details of patients like age, sex,
duration of diabetes, glycemic control using yearly average
values of glycosylated haemoglobin (HbAlc) and fasting
plasma glucose (FPQG) as independent variables. Based on
average HbA 1¢ values, diabetes control was further categorised
as optimum (HbA ¢ <7%) and poor (HbAlc >7%).["")

Statistical analysis

We extracted data from HIS in comma-separated values
format and performed the analysis using the SPSS
version 25.0 (SPSS Inc., Chicago, IL, USA) and Microsoft
Excel 2019 for Windows. To check the normality of the
continuous data Kolmogorov—Smirnov test was conducted.
Non-normal variables were presented using median and
interquartile range (IQR). Categorical data are reported in
absolute numbers and percentages of the group. To compare
the two groups (with DFU and without DFU and with
amputees and without amputees) Mann—Whitney U test
for non-normally distributed variables and the Chi-squared
test for qualitative variables were carried out. We estimated
the yearly DFU incidence using the ratio of yearly DFU
cases with yearly PWD. Logistics regression analysis was
performed with DFU as a dependent variable and glycemic
control and demographical parameters as independent
variables. Further, we performed a subgroup analysis for
feet-related amputation. We considered the P value below
0.05 as a statistically significant difference.

Ethical aspects
The study was approved by the institutional scientific

committee as well as ethics committee during their meeting
held on 13/08/2019.

ResuLts

We found a total of 16,127 PWD during a study period of three
years in our community. In this period, a total of 242 patients
presented with DFU. Of these 242 patients, 37 (15.29%)
required minor or major foot amputations [Figure 1].

Baseline demographic characteristics of diabetic patients with
or without foot ulcers are shown in Table 1. Two out of three
DFU patients were males. Nearly 63% of patients with DFU
had poor glycemic control. Two out of five DFU patients
had diabetes for more than five years. Median HbAlc was
significantly higher for patients with DFU (8.29) compared
to non-DFU individuals (7.35) (P value <0.001). Similarly,
the age of DFU patients was significantly higher than that of
non-DFU cases (P value <0.001). [Table 1].

During the study period of three years, a total of 1.5% of
the PWD suffered from DFU. A total of 11,735, 12,014 and
12,983 patients have taken treatment for diabetes during the
study years 2016, 2017 and 2018, respectively. On average,
0.66% of PWD are seen to have DFU yearly in this study. On
average, 0.89% and 0.43% of diabetic males and females,
respectively, were affected with DFU during the study period.
Elderly patients (>60 years) were seen to be at a higher risk
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Table 1: Overall participant characteristics of diabetic patients reported with and without foot ulcer in the study period of

three year
Narration Patients with diabetes enrolled over a period of 3 years (2016-18)
Without DFU With DFU Overall P
Total number of patients 15,885 (98.5%) 242 (1.5%) 16,127
Sex
Male 7,914 (49.82%) 165 (68.18%) 8,079 (50.1%) <0.001
Female 7,971 (50.18%) 77 (31.82%) 8,048 (49.9%)
Age group
18-40 years 918 (5.78%) 6 (2.48%) 924 (5.73%) <0.001
41-60 years 6,417 (40.4%) 76 (31.4%) 6,493 (40.26%)
>60 years 8,550 (53.82%) 160 (66.12%) 8,710 (54.01%)
Glycaemic control using HbAlc
Optimum control (<7%) 5,207 (38.95%) 57 (27.14%) 5,264 (38.77%) <0.001
Poor control (>7%) 8,161 (61.05%) 153 (72.86%) 8,314 (61.23%)
Duration of diabetse
<5 years 9,940 (68.25%) 143 (59.09%) 10,083 (68.1%) 0.002
>5 years 4,625 (31.75%) 99 (40.91%) 4,724 (31.9%)
Independent variables (Median (IQR))
Age 62 (53-70) 66 (56-73) 62 (53-70) <0.001
HbAlc 7.35 (6.7-8.5) 8.29 (6.9-9.88) 7.35 (6.7-8.5) <0.001
FPG 129.62 (111.75-155) 140.5 (116-184.28) 129.75 (111.9-155.3) <0.001

DFU: diabetic foot ulcer, HbAlc: glycosylated haemoglobin, FPG: fasting plasma glucose

CHSS Community
Population (102,091)

L ‘
[ [

PWD Cases (Age
>= 18 Years)

16,127

Non-PWD Cases
Around 85,964

DFU cases Non-DFU cases
242 15,885

205 DFU Patients without
any Amputation who are
managed conservatively

with or without
debridement and dressing

37 DFU Patients had undergone
for Minor/Major Amputation

Figure 1: Patient flow diagram

of DFU compared to the younger age individuals throughout
the three years of the study period. PWDs who had diabetes
for more than five years had higher incidence of DFU than
those who had diabetes for less than or equal to five years.
Similarly, poor glycemic control was associated with a higher
proportion of incidence cases than that optimum glycemic
control. We found a decreasing trend in the yearly DFU
incident cases. [Table 2].

Table 3 describes the risk factors for DFU. The elderly age
group is seen to have 2.83 times higher odds of foot ulcers
compared to the younger age group patients. Similarly,

males (OR 2.158) were seen to be at a higher risk of DFU
compared to females. Further, long duration of diabetes
(OR 1.488), poor glycemic control level (OR 1.713) and high
FPG (OR 1.395) indicated the overall risk factors for DFU.

In the subgroup analysis of patients who had ever been
examined for DFU, we found that 37 (15.29%) of them
underwent amputations during the study period. Among
amputees, males were higher in proportion than females.
Increasing age and poor glycemic control were the risk factors
for amputations [Table 4].

Discussion

The current study documented a yearly average DFU
incidence rate of 0.66% among PWD in the community. Of
these DFU cases, 15.29% of patients needed either major
or minor amputations during the study period. The yearly
incidence of DFU reported in the present study is lower than
that of reported rates in the literature. A community-based
study reported 1.93% of new foot ulcers during an average
one-year follow-up period.”?” Another cohort study from
China has found that 8.1% of diabetic patients developed new
ulcers in their feet during the follow-up period of one year.[
The institutional-based study from Northwest Ethiopia has
reported an incidence rate of 4 cases per 100 diabetic cases."
A population-based diabetic foot cohort study reported a 5.62%
cumulative incidence of DFU for two years which is much
higher than this present study.?*?!

Studies have reported higher vulnerability among males in the
elderly age group. Further risk enhances among those with a
history of smoking and alcoholism.?*?* In a similar line, the
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Table 2: Incidence of the diabetic foot ulcer (DFU) among
people with diabetes (PWD) in the community

Yearly Incidence

2016

2017

2018

PWD patients
Total DFU patients
Sex

11,735
87 (0.74%)

12,014
80 (0.67%)

12,983
75 (0.58%)

Male 61 (1.02%) 54 (0.89%) 50 (0.77%)
Female 26 (0.45%) 26 (0.44%) 25 (0.39%)
Age Group
18-40 years 3(0.57%) 2 (0.43%) 2 (0.37%)
41-60 years 20 (0.44%) 31 (0.67%) 24 (0.47%)
>60 years 64 (0.96%) 47 (0.68%) 49 (0.67%)
Duration of diabetes
<5 years 45 (0.69%) 52 (0.75%) 46 (0.58%)
>5 years 42 (0.97%) 28 (0.66%) 29 (0.69%)
Average HbAlc
Optimum control (<7%) 16 (0.66%) 13 (0.45%) 11 (0.34%)
Poor control (>7%) 47 (0.88%) 48 (0.89%) 49 (0.80%)
Table 3: Association of diabetic foot ulcer with
demographic and glycemic parameters
Unadjusted Adjusted
Odds Ratio P Odds Ratio P
(95% ClI) (95% CI)
Sex
Female reference
Male 2.158 <0.001 2.082 <0.001
(1.644-2.834) (1.531-2.832)
Age Group
18-40 years reference
41-60 years 1.812 0.162 1.131 0.776
(0.787-4.172) (0.485-2.635)
>60 years 2.863 0.012 1.894 0.131
(1.264-6.487) (0.827-4.34)
Duration of
diabetes
<5 years reference
>5 years 1.488 0.003 1.374 0.038
(1.149-1.927) (1.018-1.853)
HbAlc
Optimum reference
control (<7%)
Poor control 1.713 0.001 1.439 0.06
>7%) (1.261-2.326) (0.985-2.103)
FPG
<126 reference
>126 1.395 0.022 1.206 0.294
(1.049-1.854) (0.85-1.709)

HbAlc: glycosylated haemoglobin, FPG: fasting plasma glucose

present study reported that 68% of DFUs were males. However,
no difference was seen in the mean age of the patients of either
sex. In the Indian scenario, males are the prime earners in most
families and are mostly involved in outdoor activities than

females. So, they are more prone to leg injuries and hence
more vulnerable to diabetic foot-related problems.

Higher chances of DFU complications in the elderly (>60 years)
compared to younger age groups (< 60 years) can be accounted
for by various age-related issues. Studies conducted in Thailand
and India have shown a significant association between
older age and DFU.[>2 The longer duration of diabetes was
significantly associated with the increasing risk of DFU (OR
1.488) [Table 3]. Studies performed in Jordan and China also
highlighted the association of increased duration of diabetes.

Poor glycemic level (HbAlc >7%) was seen to have a
crucial impact on the risk factor of DFU in the present
study. In the present study, the binary logistic regression has
shown a significant relationship between higher glycemic
levels and the risk of amputation. Compared to optimum
control glycemic level (HbAlc <7%), poor control glycemic
level (HbAlc>7%) patients have a 1.439 times higher risk for
DFU when adjusted to other confounding factors. [Table 3]
Uncontrolled glucose level increases the severity of the ulcer.
Studies have reported issues in wound healing delays and more
extended hospitalisation due to poor glycemic control.’”2 The
development of neuropathy can be controlled significantly by
maintaining glycemic levels at normal levels.”

The present study documented 15.29% amputations among DFU
cases. Of these amputees, 68% were males, and 66% belonged to
elderly age (>60 Years). There was no significant age difference
observed between amputees and non-amputees. The included
number of amputees was smaller hence the power of sample
size is reduced leading to no difference in the mean age of the
two groups. Systematic review and meta-analysis reported that
males are at a higher risk of amputation than females.*!! Another
systematic review has documented that HbA 1¢ levels >8% are
associated with lower extremity amputations in patients with
DFUs.B? Studies reported various significant risk factors for
amputation among DFU patients, which include peripheral
arterial disease, poor glycemic control, hypertriglyceridemia and
hypertension.*¥ The present study has documented significantly
high glycemic levels among amputees (median HbAlc=10.43)
than that of non-amputees (median HbAlc = 8.11) for females.
Frequent screening of glycemic levels can help patients and
treating doctors detect complications in the early stage.*! The
Indian scenario of seeking diabetic foot help is much more
different than that of Western countries. In India, delays are
often evident in the standard treatment guidelines. These delays
are mainly because of factors like accessibility, affordability,
lower awareness and poor knowledge about the consequences
of untreated conditions.*® In developing countries, such delays
pertaining to appropriate care for chronic conditions like DFU
are high, which may further lead to exponential growth in the
overall treatment costs.[¥

Limitations
The present study has some limitations. First the common
barriers to healthcare like access, affordability and availability
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Table 4: Risk factors for amputations

With amputation (row%) Without amputation (row%) Overall (col%) P
Overall count 37 (15.29%) 205 (84.71%) 242
Sex
Male 28 (16.97%) 137 (83.03%) 165 (68.18%) 0.288
Female 9 (11.69%) 68 (88.31%) 77 (31.82%)
Age group
18-40 years (0.00%) 6 (100%) 6 (2.48%) 0.853
41-60 years 11 (14.47%) 65 (85.53%) 76 (31.4%)
>60 years 26 (16.25%) 134 (83.75%) 160 (66.12%)
Duration of diabetes
<5 years 21 (14.69%) 122 (85.31%) 143 (59.09%) 0.754
>5 years 16 (16.16%) 83 (83.84%) 99 (40.91%)
HbAlc
Optimum control (<7%) 2 (3.51%) 55 (96.49%) 57 (23.55%) 0.016
Poor control (>7%) 28 (18.3%) 125 (81.7%) 153 (63.22%)
Not available 7 (21.88%) 25 (78.13%) 32 (13.22%)
Age (Median (IQR))
Overall 64 (58-70) 66 (56-73) 66 (56-73) 0.142
Male 64 (55-71.5) 66 (55-74) 65 (55-74) 0.578
Female 67 (63-69) 66.5 (57-72) 67 (58-71) 0.170
HbAlc (Median (IQR))
Overall 9.03 (7.9-10.32) 8.14 (6.79-9.83) 8.29 (6.9-9.88) <0.001
Male 8.74 (7.8-9.77) 8.15(6.9-9.67) 8.29 (7-9.67) <0.001
Female 10.32 (8.05-12.22) 8.11 (6.73-10.13) 8.34 (6.73-10.32) 0.013

HbA lc: glycosylated haemoglobin

were nearly eliminated for the community as they are availing
the health facility in line with the UHC scheme. Few attritions
may be possible in the present study as patients who opt to get
treated outside on their own are beyond the scope of this work.
However, considering the dedicated community healthcare
setup in close proximity to the city, a negligible number of
patients might have taken the treatment outside. Undiagnosed
diabetics in the community are beyond the reach of this study.
Second, the diabetic neuropathy, risk factors like smoking,
drinking, and associated comorbid conditions of an individual
may influence the development of feet ulcer in the patient. We
were not able to consider these parameters in the present study
due to non-availability of retrospective data in HIS. Third, the
study population belongs to the urban middle-class community,
which may not be representative of the urban population.
However, results can be considered in similar contexts with
age-sex adjustment for the required population dividend.

Early identification of the ‘foot at risk’ can save the life-long
disability and further burden on health service resources.
Through careful inspection, physical examination of the
foot and patient education, unnecessary amputation can
be avoided by early and appropriate intervention on foot
ulcers. Knowledge about the management of diabetics and
its complications is essential education for patients. The
findings of this study will be helpful for policymakers and
even physicians to identify the risk factors for DFU, and they
can make necessary efforts to minimise the complications and
minimise the economic burden.

ConcLusioN

The present study documents the community-level incidence
of DFUs among patients with diabetes. We found that 15.29%
of individuals underwent major or minor amputations among
those who presented with diabetic foot-related ulcers.
Advanced age, duration of diabetse and poor glycemic
levels are associated risk factors for the development of
foot ulcers. Organised screening programmes for diabetic
foot neuropathy and related awareness may help to attend
to complicated conditions. Further research will be
helpful in determining the effectiveness of a diabetic foot
prevention program and in reducing amputations and related
hospitalisations.

Acknowledgements

We would like to express our sincere gratitude to IIPS faculties
and staff, Prof. K. C. Das and Mr. Prakash Fulpagare, for their
guidance. We also would like to thank Dr. Anjali Kulkarni and
Dr. S. U. Nadkarni from BARC Hospital for their support.

Author contributions

PP, SM, and AG have participated in the concept and design of
the work. PP and PB have done the analysis and interpretation
of the data. PP, SM, AG, and PB have drafted the manuscript.
All the authors have critically reviewed the article and
approved the final version of the article.

Financial support and sponsorship
Nil.

498 Indian Journal of Endocrinology and Metabolism | Volume 28 | Issue 5 | September-October 2024 -




Patil, et al.: Community healthcare setup-based burden of DFU

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1.

10.

12.

13.

14.

15.

16.

! Indian Journal of Endocrinology and Metabolism | Volume 28 | Issue 5 | September-October 2024

Edition S. IDF Diabetes Atlas, the Seventh Edition. 2015. p. 1-140.
Available  from:  https://www.diabetesatlas.org/upload/resources/
previous/files/7/IDF%20Diabetes%20Atlas%207th.pdf
InformedHealth.org [Internet]. Cologne, Germany: Institute for Quality
and Efficiency in Health Care (IQWiG); 2006-. Type 2 diabetes:
Overview. Available from: https:/www.ncbi.nlm.nih.gov/books/
NBK279509/. [Last accessed on 2020 Oct 22].

Morbach S, Lutale JK, Viswanathan V, Mollenberg J, Ochs HR,
Rajashekar S, et al. Regional differences in risk factors and clinical
presentation of diabetic foot lesions. Diabet Med 2004;21:91-5.
Ramachandran A. Specific problems of the diabetic foot in developing
countries. Diabetes Metab Res Rev 2004;20(Suppl 1):20-3.

Arsanjani Shirazi A, Nasiri M, Yazdanpanah L. Dermatological and
musculoskeletal assessment of diabetic foot: A narrative review.
Diabetes Metab Syndr Clin Res Rev 2016;10:S158-64.

Jiang Y, Wang X, Xia L, Fu X, Xu Z, Ran X, ef al. A cohort study of
diabetic patients and diabetic foot ulceration patients in China. Wound
Repair Regen 2015;23:222-30.

Shahbazian H, Yazdanpanah L, Latifi SM. Risk assessment of patients
with diabetes for foot ulcers according to risk classification consensus of
international working group on diabetic foot IWGDF). Pakistan ] Med
Sci 2013;29:730-4.

Zhang P, Lu J, Jing Y, Tang S, Zhu D, Bi Y. Global epidemiology of
diabetic foot ulceration: A systematic review and meta-analysis{. Ann
Med 2017;49:106-16.

Ghosh P, Valia R. Burden of diabetic foot ulcers in India: Evidence
landscape from published literature. Value Heal 2017;20:485.

Hurley L, Kelly L, Garrow AP, Glynn LG, Mcintosh C, Alvarez-iglesias A,
et al. A prospective study of risk factors for foot ulceration: The West of
Ireland diabetes foot study. QIM 2013;106:1103—-10.

. Riaz M, Miyan Z, Zaidi SI, Alvi SF, Fawwad A, Ahmadani MY, e? al.

Characteristics of a large cohort of patients with diabetes having at-risk
feet and outcomes in patients with foot ulceration referred to a tertiary
care diabetes unit. Int Wound J 2016;13:594-9.

Wang A, Sun X, Wang W, Jiang K. A study of prognostic factors
in Chinese patients with diabetic foot ulcers. Diabet Foot Ankle
2014;5:1-5.

Yazdanpanah L. Literature review on the management of diabetic foot
ulcer. World J Diabetes 2015;6:37-53.

Winkley K, Stahl D, Chalder T, Edmonds ME, Ismail K. Risk factors
associated with adverse outcomes in a population-based prospective
cohort study of people with their first diabetic foot ulcer. J Diabetes
Complications 2007;21:341-9.

Tennvall GR, Apelqvist J. Prevention of diabetes-related foot ulcers and
amputations: A cost-utility analysis based on Markov model simulations.
Diabetologia 2001;44:2077-87.

Ortegon MM, Redekop WK, Niessen LW. Cost-effectiveness of
prevention and treatment of the diabetic foot: A Markov analysis.
Diabetes Care 2004;27:901-7.

. Gadgil A, Sauvaget C,Roy N, Muwonge R, Lucas E, Sankaranarayanan R.

Setting up a breast cancer awareness project in Mumbai: Methodology,
experiences and challenges. J Cancer Educ 2020;35:579—-88.

. Bucklow S. The description and classification of craquelure. Stud

Conserv 1999;44:233-43.

. American Diabetes Association. 6. Glycemic targets: Standards of

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

medical care in diabetes-2019. Diabetes Care 2019;42(Suppl 1):S61-70.
Crawford F, Mccowan C, Dimitrov BD, Woodburn J, Wylie GH,
Booth E, e al. The risk of foot ulceration in people with diabetes
screened in community settings: Findings from a cohort study. QIM
2011;104:403-10.

Adem AM, Andargie AA, Teshale AB, Wolde HF. Incidence of diabetic
foot ulcer and its predictors among diabetes mellitus patients at felege
hiwot referral hospital, bahir dar, northwest ethiopia: A retrospective
follow-up study. Diabetes, Metab Syndr Obes Targets Ther
2020;13:3703-11.

Yazdanpanah L, Shahbazian H, Nazari I, Arti HR, Ahmadi F,
Mohammadianinejad SE, et al. Incidence and risk factors of diabetic foot
ulcer: A population-based diabetic foot cohort (ADFC study)-two-year
follow-up study. Int J Endocrinol 2018;2018:7631659.

Kapila R, Sharma R, Sharma AK, Mann J. Diabetic foot
disease—incidence and risk factors: A clinical study. J Foot Ankle
Surg (Asia Pacific) 2016;3:41-6.

Bakri FG, Allan AH, Khader YS, Younes NA, Ajlouni KM. Prevalence
of diabetic foot ulcer and its associated risk factors among diabetic
patients in Jordan. Jordan Med J 2012;46:118-25.

Sarinnapakorn 'V, Sunthorntepwarakul T, Deerochanawong C,
Niramitmahapanya S, Napartivaumnuay N. Prevalence of diabetic foot
ulcers and risk classifications in type 2 diabetes mellitus patients at
Rajavithi Hospital. J Med Assoc Thai 2016;99(Suppl 2):99-105.

Shahi SK, Kumar A, Kumar S, Singh SK, Gupta SK, Singh TB.
Prevalence of diabetic foot ulcer and associated risk factors in diabetic
patients from North India. J Diabet Foot Complicat 2012;4:83-91.
Vella L, Gatt A, Formosa C. Does baseline hemoglobin Alc level predict
diabetic foot ulcer outcome or wound healing time? J Am Podiatr Med
Assoc 2017;107:272-9.

Hasan CMM, Parial R, Islam MM, Ahmad MNU, Kasru A. Association
of HbAlc, creatinine and lipid profile in patients with diabetic foot
ulcer. Middle East J Sci Res 2013;16:1508-11.

Ramanathan B, Duraisamy R, Venkatramanasami BTD, Abbas MK,
Balamurugan A. Association of glycaemic status and outcomes in
diabetic foot problems: A retrospective evidence from South India.
J Basic Clin Physiol Pharmacol 2022;33:155-62.

Ang L, Jaiswal M, Martin C, Pop-Busui R. Glucose control and diabetic
neuropathy: Lessons from recent large clinical trials compliance with
ethics guidelines human and animal rights and informed consent HHS
public access. Curr Diab Rep 2014;14:528.

Fan L, Wu XIJ. Sex difference for the risk of amputation in diabetic
patients: A systematic review and meta-analysis. PLoS One
2021;16:1-16. doi: 10.1371/journal.pone.0243797.

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;34:107638.

Imran S, Ali R, Mahboob G. Frequency of lower extremity amputation
in diabetics with reference to glycemic control and Wagner’s grades.
J Coll Physicians Surg Pak 2006;16:124-7.

Pemayun TGD, Naibaho RM, Novitasari D, Amin N, Minuljo TT.
Risk factors for lower extremity amputation in patients with diabetic
foot ulcers: A hospital-based case-control study. Diabet Foot Ankle.
2015;6:1-12.

Kogani M, Mansournia MA, Doosti-Irani A, Holakouie-Naieni K.
Risk factors for amputation in patients with diabetic foot ulcer in
southwest Iran: A matched case-control study. Epidemiol Health
2015;37:¢2015044.

Rastogi A, Bhansali A. Diabetic foot infection: An Indian scenario.
J Foot Ankle Surg (Asia Pacific) 2016;3:71-9.




