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Research Article

In the South African public healthcare sector, 28% of diabetic patients present to primary healthcare clinics 
with diabetic foot ulcers (DFUs), often presenting in advanced stages of ulcer severity. In this study, we 
aimed to categorise factors predisposing individuals to developing a DFU and to identify the potential 
shortcomings in existing treatment plans in the South African healthcare system. In addition, the use 
of preventative measures in the management of DFUs was examined as well as the influence of past 
treatment practices. A total minimum sample size of 50 DFUs was required for this study. Participants 
who were selected for this study had their past records reviewed in order to determine the likelihood 
of previous DFU infections, as well as to determine the occurrence of co-morbidities. The treatment 
protocol implemented was recorded. Twelve-month patient records were used to identify the infection 
frequency and past treatment protocols. A total of 48.9% of patients reported that they did not make 
use of any preventative measures. The most frequent concurrent medical conditions were hypertension, 
dyslipidaemia, and peripheral neuropathy. Polypharmacy was prevalent, with 55% of the population 
prescribed five or more medications. Potential medication interactions were examined and a total of 210 
interactions were documented. An analysis of past and current treatment practices revealed that 52.1% 
of the treatment protocols did not comply with local treatment guidelines. This study highlights the urgent 
need for updated DFU treatment protocols in relation to the overall management of DFUs, taking into 
account existing international guidelines.

Significance:

We determined that the South African treatment guidelines and DFU classification system do not align to 
international standards. Furthermore, the use of preventative measures among DFU patients was poor and 
polypharmacy was present in the patient cohort. We emphasise the need for all members of a healthcare 
team, including podiatrists, clinicians, microbiologists and pharmacists, to work together in order to identify 
at-risk patients, prevent possible DFUs and effectively treat existing DFUs in a manner that does not contribute 
to antimicrobial resistance and provides the best possible outcome for the patient.

Introduction
Diabetic foot syndrome, a complication of diabetes mellitus, is the most common cause of hospitalisation and 
lower limb amputation among diabetic patients.1 A foot ulcer is defined as a full-thickness wound below the 
ankle on a weight-bearing or exposed surface that involves at least the epidermis layer and part of the dermis 
layer of the skin.2,3 By definition, a diabetic foot ulcer (DFU) is a foot ulcer in a person with diagnosed diabetes 
mellitus and typically presents alongside neuropathy or peripheral ar tery disease in the lower extremity.3 
Neuropathic DFUs often result in the formation of open wounds, the primary risk factor for the development 
of infections of the DFU.4 It is estimated that over 50% of DFUs become infected, which increases the risk of 
amputation and mortality.4

South Africa is trying to move towards universal health coverage; however, at the time of this study, provision 
of health care in South Africa consisted of an unequal two-tiered system. The first is the public sector, which is 
state funded and services the majority of the population, and the second is the private sector, which is funded 
mostly by individual contributions to medical aid schemes or health insurance.5 This study focused on patients 
within the public healthcare system. In the South African province of KwaZulu-Natal, there are approximately 
1.4 million diabetic patients who access public health care, with approximately 2400 amputations performed 
annually.6 A five-year audit of the amputations that occurred in one KwaZulu-Natal hospital found that 53.1% of 
amputations were due to diabetes mellitus.7 A more recent study in KwaZulu-Natal determined that 53.7% of 
amputations were attributable to diabetes mellitus.8 The high rate of amputation in KwaZulu-Natal corresponds 
to the findings of another study undertaken in 2018 whereby patients presented to rural healthcare facilities with 
advanced stages of DFU severity, requiring amputations as a result.9 A study undertaken in the Gauteng province 
of South Africa ascertained that 1565 DFU-related amputations occurred over a period of 30 months.10 These 
findings highlight the seriousness of the consequences of DFUs and the need to reduce their prevalence and 
improve treatment protocols.

Knowledge and practice regarding DFUs, as well as the ability to identify individuals at risk of developing a 
DFU, are vital in reducing complications and subsequent lower limb amputation. Thus, an understanding of the 
treatment of DFUs in the South African public healthcare sector by all healthcare professionals is necessary 
in order to improve patient outcomes through improved treatment guidelines. The aim of this study was to 
categorise factors that predispose individuals to develop a DFU and to identify the potential shortcomings 
in existing treatment plans. In addition, the use of preventative measures and past treatment practices in the 
management of DFUs was examined.
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Methods

Ethical considerations and setting

Ethical clearance was obtained from the Human Research Ethics 
Committee (HREC) of the University of the Witwatersrand (M210431) 
and study site approval was obtained from two tertiary public healthcare 
institutions in Johannesburg, South Africa. The study design chosen 
was an observational cross-sectional study with retrospective analysis. 
Patient confidentiality was maintained through the use of key numbers 
which were ascribed to all participants (for example, A001, A002). The 
patient information leaflet was given to the patient before they gave 
informed consent to participate in the study. In addition, consent was 
garnered from all participants for the capture and use of photographs 
relating to the patient’s DFU wound. The principal investigator of this 
study, unless otherwise stated, was responsible for capturing all 
photographic evidence. The research project was registered with the 
South African National Health Research Database (GP_202108_026).

A total of 45 patients with 50 DFUs were recruited for this study, thus 
meeting the expected sample size for this cohort. This sample size was 
calculated based on a 95% confidence interval and a 50% drop-out rate. 
The decreased prevalence of DFUs in this setting due to the COVID-19 
pandemic was considered in the sample size calculation. Participation 
was on the day of study enrolment and no follow-up visits were required.

Patient selection and classification

All patients attending the study site’s podiatry and wound clinics were 
selected and invited to participate in this study. Subjects identified to 
participate had to be diagnosed as diabetic and present with a DFU. 
Paediatric patients were excluded from participation in this study. Patient 
selection was based on purposive, homogeneous sampling as the goal 
of this research is to understand the influence of patient-specific factors 
on DFU development and subsequent treatment plans.

Patients were classified as having type 1 or type 2 diabetes based on 
the patient’s history obtained from the file review or interview. Once 
classified by diabetic type, patients were further classified by level of 
DFU infection. This classification is dependent on the severity of the ulcer 
and is mild, moderate or severe as per the South African Antimicrobial 
Stewardship guidelines (Table 1).11 The patient’s DFU was subsequently 
classified according to the Wagner classification (Table 1) in order to 

compare the most commonly used classification system worldwide to 
the South African guidelines on DFU classification.

Patient record review and administration of  

a structured questionnaire

Participants who were selected for this study had their past records 
reviewed in order to determine the likelihood of previous DFU infections 
as well as to determine the occurrence of co-morbidities. The treatment 
protocol implemented was recorded alongside the number of infections 
treated and if sample cultures were taken. Twelve-month patient records 
were used to identify the infection frequency, the causative micro-organism 
(if identified) and the antimicrobial used to treat the DFU. This information 
assisted in determining the prevalence of DFU and the prescribing patterns 
of antimicrobials, which guided the development of the treatment policy. A 
short, structured questionnaire was used in order to determine the use of 
preventative aids that had been prescribed, or had not been prescribed but 
were independently initiated by participants. The structured questionnaire 
contained a section on demographic information in order to establish if 
certain patients were more likely to present with DFUs. Next, a section 
on concurrent conditions and chronic medication use was included in 
order to establish the effect of these factors on ulcer severity. A section 
on preventative measure use was included in order to establish both 
the frequency of their use and patient compliance. Rather than using a 
self-administered questionnaire, the patients were interviewed in order to 
overcome any language or understanding barriers.

Validating the retrospective review tool

The retrospective review tool was adapted from a South African 
study which looked at resistance patterns in urinary tract infections.13 
Validation of the retrospective review tool, in order to ensure its reliability 
in the context of its use, was completed by means of a pilot study. Two 
patients from the Charlotte Maxeke Johannesburg Academic Hospital 
podiatry unit were randomly selected. This site was used as it had been 
approved by both the hospital and ethics committee.

The two patients who participated in the pilot study comprise an 
acceptable sample size as the established sample size for the study 
was limited. The two patients proved the reliability of the retrospective 
review tool by answering all the questions without needing assistance 
or further explanation. Conducting the pilot study led to the addition of 
different preventative measures that were not previously included, for 
example, a walker. These changes were approved by the HREC prior to 
the commencement of the study.

results

Patient demographics

An understanding of patient demographics is required for all members 
of a healthcare team in order to identify at-risk patients timeously. Non-
modifiable factors like age and gender play a role in the development of 
DFUs.14,15 The results from this study demonstrate a higher prevalence 
of DFU among male participants (60%) in comparison to female 
participants (40%). Table 2 depicts the age groups of participants in the 
study. The oldest participant was 80 years old, while the youngest was 
36 years old. The median age of participants was 59 (n=45).

The use of classification systems in the  

treatment of DFUs

A patient-specific comparison of ulcer classification, with photographic 
reference to each ulcer, is provided in Supplementary table 1. In this 
study, the majority of patients presented with Wagner grade 1 DFUs 
(33.3%) and Wagner grade 2 DFUs (33.3%). Wagner grade 3 ulcers 
were seen in 17.6% of patients while Wagner grade 4 ulcers were seen 
in 13.7% of patients. Only one patient presented with a Wagner grade 
5 ulcer. When comparing the South African classification system to 
the Wagner classification system, it is noted that the systems are very 
different in relation to detail and diagnosis. For example, the South African 
Antimicrobial Stewardship Programme (SAASP) ‘mild’ classification 
includes DFUs from Wagner grades 1, 2 and 3. This suggests that 
the Wagner classification system is more descriptive than the SAASP 

the Wagner classification system

Grade Lesion

0 No open lesions; deformity or cellulitis may be present

1 Superficial ulcer; partial or full thickness

2
Ulcer extension to ligament, tendon, joint capsule, or 
deep fascia without abscess or osteomyelitis

3 Deep ulcer with abscess, osteomyelitis, or joint sepsis

4 Gangrene localised to portion of forefoot or heel

5 Extensive gangrenous involvement of the entire foot

the South African antimicrobial stewardship classification system

Classification Description

Mild
Limited to skin/superficial subcutaneous tissue <2 cm 
beyond ulcer margin

Moderate
Cellulitis >2 cm, deep fascial involvement, gangrene, 
abscess, osteomyelitis

Severe Systemic complications

table 1: The Wagner and South African Antimicrobial Stewardship 
classification systems4,11,12
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guidelines and allows for more selective categorisation of different ulcers 
based on their severity. As a result, 60.8% of participants presented with 
mild ulcers (Wagner grades 1, 2 and 3), 37.3% with moderate ulcers 
(Wagner grades 2, 3 and 4) and 1.9% with severe ulcers (Wagner grade 4)  
according to SAASP guidelines.

The presence of co-morbidities and complications

Understanding the influence that co-morbidities have on the pathogenesis 
of DFUs is important as it enables healthcare professionals to screen, 
prevent or treat in a manner that does not worsen or promote DFU 
formation. Hypertension was found to be present in 84.4% of patients – 
making it the most common concurrent medical condition amongst this 
cohort. Table 3 provides a summary of the co-morbidities identified in 
the patient cohort.

In this study, 93.3% of patients presented with at least one chronic 
condition in addition to diabetes mellitus, 80% presented with at least 
two concurrent chronic conditions, and 40% presented with more 
than four co-morbidities. The highest number of concurrent conditions 
reported was eight; while the most frequently seen number of concurrent 
chronic conditions was two. The average number of co-morbidities in 
addition to diabetes mellitus seen in this patient cohort was 3.9 ≈ 4.

Patients who exhibited either Wagner grade 1 or 4 ulcers presented 
with the highest average number of chronic co-morbid conditions. The 
largest proportion of ulcers were classified as grade 1 or grade 2 in 
severity, and these patients presented with an average number of 4.1 and 
3.8 co-morbidities, respectively.

Medication use and the incidence of polypharmacy

Diabetic patients are twice as likely as non-diabetic patients to experience a 
drug-drug interaction due to the presence of multiple co-morbid conditions 
in the diabetic population.16 The most commonly used medication was 
found to be metformin (850 mg) taken either twice or three times daily. 
In total, 68.9% of patients were taking metformin. Insulin was used by 
62.2% of patients, with the most frequently used form being actraphane, 
a biphasic human insulin. Of the medications that are not anti-diabetic in 
nature, the most frequently used include simvastatin (for hyperlipidaemia 
treatment), enalapril and amlodipine (both used in the treatment of 
hypertension), with 40% of patients found to be using these medications. 
Thereafter, the use of hydrochlorothiazide (a diuretic used in the treatment 
of hypertension) and paracetamol (an analgesic and antipyretic) was the 
next most frequently noted (33.3%). Table 4 summarises the total number 
of medications taken per patient, per day.

In this study’s sample population, 44.4% of patients were found to 
be prescribed between one and five medications. Within this group, 
15.5% of patients were prescribed two medications, making it the most 
frequently used number of medications. Thereafter, 11.1% of patients 
were found to be prescribed either seven or nine chronic medications. 
The highest number of medications used by a single patient was 14 and 
the lowest was 1. The majority of the sample population (55.5%) were 
noted to be prescribed more than five medications.

A total of 210 potential drug-drug interactions were observed in the 
patient cohort. The most frequently seen type of interaction in this study 
was moderate drug interactions (55.2%). The mean number of drug 
interactions per patient was 4.7. Only 35.6% of participants in this study 
did not present with any potential drug-drug interactions, while 60% and 

57.8% of patients presented with moderate or severe interactions. The 
largest number of potential drug interactions seen per patient was 21. 
This number of interactions was seen in one patient and the same patient 
was noted to be on the highest number of medications (n=14). The 
average number of medications used in patients presenting with both 
Wagner grades 1 and 2 DFUs was six (Table 5). The highest average 
number of medications used (n=7) was seen in those with DFUs of 
Wagner grade 3 severity.

Non-pharmacological management: Preventative 

measures and pressure offloading devices

The prevention of DFUs should be the primary goal of all healthcare 
practitioners treating diabetic patients. It is at this stage that educating 

Age Number of participants Percentage

30–40 years 2 4

41–50 years 6 13

51–60 years 18 40

>60 years 19 42

Total number of patients 45 100

table 2: The age groups of participants in this study

Concurrent condition

Number of patients 

presenting with the 

condition (%)

Average Wagner 

score of patients 

presenting with the 

concurrent condition

Hypertension 38 (84.4) 2.4 ≈ 2

Dyslipidaemia 15 (33.3) 2.1 ≈ 2

Peripheral neuropathy 12 (26.7) 2.2 ≈ 2

Cardiovascular disease 
(including heart failure, 
atrial fibrillation, angina and 
dilated cardiomyopathy)

8 (17.8) 2.8 ≈ 3

Metabolic syndrome 5 (11.1) 2.6 ≈ 3

Gout 3 (6.7) 2.7 ≈ 3

Hypothyroidism 3 (6.7) 4

Renal disease 3 (6.7) 2

Asthma 2 (4.4) 2.5 ≈ 3

Chronic obstructive 
pulmonary disorder

2 (4.4) 2

Eczema 2 (4.4) 2

Visual impairment 2 (4.4) 1

Gastro-oesophageal reflux 
disorder / peptic ulcers

2 (4.4) 1

Depression / generalised 
anxiety disorder

2 (4.4) 2.5 ≈ 3

Myasthenia gravis 1 (2.2) 2

Chronic kidney stones 1 (2.2) 3

Venous insufficiency 1 (2.2) 3

Rheumatoid arthritis 1 (2.2) 1

Iron deficiency anaemia 1 (2.2) 2

table 3: Co-morbidity prevalence

Number of medications Frequency of patients (%)

1–5 20 (44.4)

6–10 20 (44.4)

>10 5 (11.1)

table 4: The number of different medications taken daily by the patient 
cohort
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the patient on preventative measures is important and can be done by 
all healthcare professionals. In this study, 48.9% of patients did not 
make use of any preventative measures. The frequency and type of 
preventative measures used by patients in the study cohort are given 
in Figure 1.

The results regarding the use of preventative measures were used 
to determine if there was a correlation between the use of these 
interventions and ulcer severity. Table 6 compares the severity of the 
DFU, according to the Wagner classification, to the use of preventative 
measures.

From Table 6, it can be seen that the most commonly used method of 
pressure off-loading for all grades of ulcer severity is crutches, which 
were used by 32.4% of patients overall. Except for those patients with 
DFUs classified as Wagner grade 2, the average number of preventative 
measures used is less than one for all grades of ulcer severity. The only 
instance in which crutches are not the most frequently used off-loading 
measure is in those patients with Wagner grade 3 ulcers. In those 
instances, removable walkers are more frequently used.

Pharmacological management and treatment practices

By evaluating the past treatment plan of patients in this cohort, gaps 
and missed opportunities in past treatment practices could be identified. 
This allows for the improvement of DFU treatment plans in the future. 
Table 7 describes the treatment protocols observed in the study 
population and compares the treatment practices observed to both 
local and international guidelines. South African guidelines suggest oral 
antimicrobial therapy of amoxicillin/clavulanic acid, flucloxacillin and 
clindamycin in the case of penicillin allergy. Due to missing files, and 
new patients with no file history, seven patients (15.6%) did not have 
comprehensive records of treatment protocols for previous or current 

DFUs. From the information available from the remaining 38 patient files, 
48 treatment protocols were recorded. Of these, 47.9% complied with 
those set out in the South African guidelines. Only 14.6% of treatment 
protocols were partially compliant, 33.3% were not compliant and the 
remaining 4.2% of the protocols could not be assessed for compliance 
due to a lack of record keeping or because of treatment of unrelated foot 
conditions (onychomycosis). While the majority of patients were treated 
in a manner that adhered to the local guidelines, the repeated treatment 

Wagner 

classification

Number of 

patients

Average number 

of medications

Average number 

of interactions

1 17 6 4

2 17 6 4

3 9 7 5

4 7 6 5

5 1 7 4

table 5: The average number of medications and potential interactions 
observed as classified by the Wagner classification system
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Figure 1: The use of preventative measures.

Wagner 

grade

Most frequent 

preventative 

measure used

Number 

of DFu 

patients

Average 

number of 

preventative 

methods used 

per patient

Number of 

patients 

not using 

preventative 

measures

1

Removable 
walker (25%); 
walker (16.7%); 
wheelchair 
(16.7%)

12 0.7 7

2

Crutches 
(41.2%); 
wheelchair 
(29.4%)

16 1.1 5

3

Removable 
walker (28.6%); 
walker, 
wheelchair, 
crutches, 
specialised 
footwear 
(14.3% each)

9 0.8 6

4

Crutches 
(60%); 
removable 
walker (20%); 
wheelchair 
(20%)

7 0.6 3

5
No preventative 
measures used

1 0 1

table 6: Comparison between ulcer severity and preventative measure 
use
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Patient code
Date of current and 

previous treatments

Wagner grade at 

most recent date
Antibiotic prescribed

Alignment to the 

StG or SAASP

Alignment to 

international 

guidelines

Number of chronic 

medications 

prescribed

A001 21/04/2021 2 Yes C PC 7

A002 07/03/2021 2 Yes NC NC 2

A003
12/03/2021 2 No NC NC

10
20/08/2021 1 Yes C PC

A004 20/08/2021 1 Yes C PC 2

A005 06/08/2021 2 Yes C PC 9

A006 a 2 a a a 2

A007

01/04/2019

1 & 4

No NC NC

602/09/2019 Yes NC NC

30/07/2021 Yes C PC

A008 23/08/2021 2 Yes C PC 2

A009 21/06/2021 3 & 1 No NC NC 6

A010
17/02/2020 Yes C PC

12
11/08/2020 3 Yes C PC

A011 13/07/2021 2 Yes C PC 8

A012 03/06/2021 2 & 1 Yes PC PC 4

A013 13/09/2021 2 No NC NC 5

A014 a 3 a a a 1

A015 09/2021 2 No NC NC 4

A016 a 3 a a a 9

A017 07/12/2021 2 & 4 Yes C PC 4

A018 16/11/2021 3 & 1 Yes C PC 1

A019 b 4 b b b 2

A020 20/12/2021 2 Yes NC NC 14

A021 Feb-21 1 No NC NC 2

A022
25/12/2021 
- 31/12/2021

1 Yes Unknown Unknown 5

A023 c 1 c c c 3

A024 c 1 c c c 7

A025
7/02/2022

1
Yes C PC

3
29/12/2020 Yes PC PC

A026 b 1 b b b 7

A027 03/03/2022 4 Yes PC PC 14

A028
22/02/2022

2
Yes N/A N/A

7
24/03/2022 Yes PC PC

A029 08/03/2022 4 Yes NC C 8

A030 07/03/2022 4 Yes C PC 5

A031 07/03/2022 3 Yes C PC 4

table 7: Comparison of treatment protocols recorded in patient files to South African and international guidelines as well as to the incidence of 
polypharmacy

...table 7 continues on next page
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plans observed, and the number of patients with chronic wounds, 
suggest that these guidelines do not cover the most commonly isolated 
pathogens.17 It was further found that 60.4% of the treatment protocols 
implemented complied only partially to international guidelines.

Discussion
In this study, the greatest rate of incidence of ulceration occurred in those 
over the age of 60 years (42%), while only 17% of DFUs were seen in 
patients younger than 50 years of age. These results are consistent with 
the findings of a systematic review and meta-analysis carried out in 2022, 
in which increasing age, and subsequent longer duration of diabetes, 
was found to be a consistent risk factor associated with DFU incidence 
and consequent lower limb amputation.18 According to a meta-analysis 
evaluating the influence of epidemiologic and patient behaviour related 
predictors on amputation rates in diabetic patients, the male sex was 
found to be a significant risk factor for amputation.19 A higher prevalence 
of DFUs among male patients in this study was consistent with previous 
studies carried out across India.1-3 The prevalence of DFUs has been 
suggested to be greater among the male population due to an increased 
incidence of peripheral neuropathy, a higher likelihood of exposure to 
trauma in comparison to female patients, as well as a greater tendency 
for female patients to carry out foot care regimens more frequently than 
male patients.18,20-22

Comparing the South African classification system to the Wagner 
classification system suggests that the Wagner classification system 
allows for more selective categorisation of different ulcers than 
the SAASP guidelines based on ulcer severity. As a result, patients 
presenting in the South African public healthcare sector with varying 
degrees of ulcer severity are treated in the same broad manner with very 
little difference in treatment between degrees of severity. The use of the 
SAASP guidelines in conjunction with the Standard Treatment Guidelines 
and Essential Drug List results in no difference in the treatment plans of 
Wagner grades 1 through 5 DFUs to account for increasing severity. It 
is thus important to consider changing the South African guidelines, to 
those which are more capable of discerning DFUs of different severity, 
and subsequent treatment plans, such as those provided for by the 
International Working Group on the Diabetic Foot (IWGDF).23

Many South African patients with diabetes are managed in primary 
healthcare clinics where healthcare providers are responsible for playing 
a role in the prevention of disease and education of patients.24 Should 
screening for diabetes-related complications not occur effectively, 
individuals presenting with these complications will be missed, resulting 
in delayed treatment, increased healthcare cost and poor patient 
outcomes.24 Patients in this study were expected to present on a monthly 
basis in order to monitor the progression of their DFU as well as track 
the management of diabetes and related co-morbidities. In this study, 
hypertension was found to be present in 84.4% of patients, making it 

Patient code
Date of current and 

previous treatments

Wagner grade at 

most recent date
Antibiotic prescribed

Alignment to the 

StG or SAASP

Alignment to 

international 

guidelines

Number of chronic 

medications 

prescribed

A032 07/03/2022 4 No NC NC 6

13/03/2022 5 Yes NC C 7
A033

A034 09/03/2022 3 Yes C PC 9

A035 03/03/2022 2 No NC NC 8

A036 18/03/2022 2 Yes C PC 3

A037 13/03/2022 3 Yes C PC 11

A038
26/02/2021 Yes C PC

10
12/03/2022 1 Yes PC C

A039
09/02/2022

3
Yes C PC

8
21/03/2022 Yes C PC

A040 22/03/2022 1 Yes PC PC 12

A041 01/04/2022 2 Yes PC PC 9

A042
16/07/2016

2
No NC NC

9
10/06/2022 No NC NC

A043 10/06/2022 1 No NC NC 2

A044
23/08/2021

1
Yes C PC

10
17/06/2022 Yes C PC

A045 21/06/2022 2 Yes C PC 5

Key: STG, Standard Treatment Guidelines; SAASP, South African Antimicrobial Stewardship Programme; C, compliant; PC, partially compliant; NC, non-compliant

a patient file unaccounted for

b new patient, no file history

c new file created as previous file was lost due to a fire at Charlotte Maxeke Johannesburg Academic Hospital

table 7 continued...

https://www.sajs.co.za
https://dx.doi.org/10.17159/sajs.2024/16301


Volume 120| Number 3/4
March/April 2024 7https://doi.org/10.17159/sajs.2024/16301

Research Article

Treating diabetic foot ulcers in South Africa
Page 7 of 9

the most common concurrent medical condition amongst this cohort. 
This result is consistent with another South African study in which it 
was found that 85.7% of DFU patients presented with hypertension.25 
Hypertension is a critical co-morbidity in patients presenting with 
DFUs as it results in atrial wall stiffening and thus further promotes 
the advancement of peripheral artery disease and subsequent DFU 
development. The proportion of patients with hypertension in our study 
is greater than that of previous studies which had 58.3–69.9% of patients 
presenting with hypertension.24,26 This result is congruent with the World 
Health Organization’s findings that low- to middle-income countries 
have a higher incidence of hypertension amongst their population.27 
Dyslipidaemia (total cholesterol: >5.2 mmol/L; LDL cholesterol: >2.6 
mmol/L; HDL cholesterol: <1.6 mmol/L or triglycerides: >1.7 mmol/L) 
was reported in 33.3% of patients. A study undertaken in Egypt 
concluded that the presence of dyslipidaemia significantly increased the 
risk for DFU development.28 In contrast, a systematic review carried out 
in 2021 concluded that, while dyslipidaemia is often associated with type 
2 diabetes mellitus, it is not associated with diabetic foot conditions.14 
While conflicting reports exist about the relationship between 
dyslipidaemia and DFU risk, patients presenting with dyslipidaemia are 
2.23 times more likely to develop peripheral neuropathy, a significant 
factor in the pathophysiology of DFUs.4,29

Upon review of the patient files, it was noted whether the patient had 
received a diagnosis of peripheral neuropathy as well as what treatment 
was prescribed, if any. The incidence of peripheral neuropathy, as 
documented in the patients’ files, was 46%. From the results obtained, 
an additional 29% of patients presented with signs and symptoms 
of peripheral neuropathy, but remained undiagnosed and untreated. 
Thus, the more likely incidence of peripheral neuropathy in the study 
population may be closer to 75%. This finding is corroborated by a 
study undertaken in Sudan, where it was reported that the incidence 
of peripheral neuropathy associated with DFU was 82.1%.30 In India, 
it was reported that 95.8% of DFU patients presented with peripheral 
neuropathy.31

An additional concern is that patients’ health conditions are not effectively 
reported in their files and that patient record keeping is not effectively 
implemented and monitored. This is problematic in that medical 
practitioners may miss critical information about previous diagnoses, 
treatments and prescriptions when assessing and providing new 
treatment plans for patients.32 A study undertaken in public healthcare 
centres in South Africa, which aimed to identify healthcare provider 
related determinants of diabetes and hypertension management, 
found that co-morbid conditions, as well as special investigations 
concerning the progression of disease, were infrequently noted.33 The 
lack of complete patient health records often results in poorer quality 
patient care, and further adversely effects clinical research.34

In order to reduce the need for antimicrobial use, and thus reduce 
the burden of disease and antimicrobial resistance, education on 
the prevention of diabetic foot ulcers is paramount.35,36 Preventative 
measures in this study were examined in order to determine whether 
the best treatment practices are employed in the South African public 
healthcare sector. It was established that 48.9% of patients did not 
make use of any preventative measures. Of patients who did make  
use of preventative measures, the most commonly used form of 
pressure off-loading was crutches (26.7%). A removable walker, which 
is one of the most effective preventative measures, was used by only 
20% of patients.36,37 Specialised footwear, including footwear marketed 
in commercial stores for diabetic patients, was only observed in 6.7% 
of patients.

In the South African context, the Standard Treatment Guidelines call 
for the education of patients regarding foot care; however, according 
to a study undertaken in a regional hospital in Durban (KwaZulu-Natal, 
South Africa), 90% of diabetic patients had not received any education 
of diabetic foot disease.38,39 In addition to this, it was found that only 
22.2% of DFU patients reported that they had personally examined their 
feet, and moreover, that these patients examined their feet only after 
developing a problem.38 This further indicates a lack of understanding 
arising from a dearth of education pertaining to the importance of foot 

care in the diabetic patient. A similar study in Malaysia reported that 58% 
of patients did not have sufficient knowledge regarding foot care, and 
61.8% of patients had poor foot care practices.40 A study undertaken in 
India found that general foot care practice was poor, with many patients 
found to walk barefoot. Furthermore, 67.7% of patients did not check their 
footwear for foreign objects before putting them on and 54.8% of patients 
did not participate in regular foot care activities such as cutting their 
toenails.41 A more recent study undertaken in Brazil found that 65.5% of 
participants had little knowledge regarding preventative measure use.42 
In the South African healthcare context, patients initially present to a 
primary healthcare clinic. Healthcare professionals at primary healthcare 
clinics are responsible for the screening of diseases and referral to higher 
levels of health care should the need arise.43 It has been suggested that 
diabetic foot assessments and preventative measure implementation 
may be overlooked on account of the healthcare professionals stationed 
at these clinics being overworked and understaffed.43

When comparing use of preventative measures to ulcer severity, as a 
general trend, when ulcer severity increases, the likelihood of previous 
lower extremity amputation, as a result of a DFU, increases. This is 
concerning because patients who had undergone previous lower 
extremity amputation as a result of previous foot ulceration are presenting 
with DFUs with higher grades of severity. This infers that consequent 
patient education, or a lack thereof, as well as previous DFU experience 
of the patient, does not aid in the prevention of DFU reoccurrence and 
additional amputation. These findings were corroborated by a study 
undertaken in 14 European healthcare centres where a high ulcer 
reoccurrence rate was documented, despite regular follow-ups and 
continued patient education.44 The importance of effective patient 
education is thus emphasised, with various reviews highlighting its 
crucial role in preventing DFUs and reducing their social and economic 
burden to society.45,46

In this study, the majority of patients presented with grade 1 DFUs (33.3%) 
and grade 2 DFUs (33.3%). Grade 3 ulcers were seen in 17.6% of patients 
while grade 4 ulcers were seen in 13.7% of patients. Only one patient 
presented with a grade 5 ulcer. A study undertaken in Nigeria observed 
the most common ulcer severity as grade 4 (36.9%), followed by grade 
3 (26.2%) and grade 2 (17%).47 Another study undertaken in India found 
the most common ulcer severity as grade 4 (34%), followed by grade 
2 (22%) and grade 1 (18%).48 A possible explanation as to why fewer 
ulcers of higher severity were observed in this study is because patients 
were often admitted at casualty and transferred directly to surgical wards 
without any further consultation from other healthcare professionals like 
podiatrists. From there, many patients underwent amputations, and as 
such were excluded from the study. This possibility is concerning, as 
patients would not be given the opportunity to undergo less aggressive 
methods of treatment and be subjected to a poorer quality of life due to 
the loss of a limb. A study evaluating the management of DFUs found 
that half of DFU amputations can be prevented with proper treatment.49

Polypharmacy is most commonly defined as the use of five or more 
medications in a day.16 Patients presenting with type 2 diabetes, in 
particular older patients, are at risk for polypharmacy due to the nature 
of treating both macrovascular and microvascular complications of 
diabetes.16 It has been found that diabetic patients are twice as likely 
to experience a drug-drug interaction when compared to patients 
without diabetes due to the presence of multiple co-morbid conditions 
in the diabetic populations; it is therefore important to monitor patients’ 
prescriptions.16 A review looking at the prevalence of polypharmacy in 
older diabetic patients found that 64% of patients were prescribed more 
than four medications a day.50 In the current study, we found that 55.5% 
of the sample population were prescribed more than five medications 
on a chronic basis. This review also highlighted that polypharmacy 
may reduce optimal glycaemic control as well as increase the risk of 
hospitalisation.50

The average number of medications used by patients presenting with both 
grade 1 and 2 DFUs in this study was six. The highest average number 
of medications used (7) was seen in those with DFUs of Wagner grade 
3 severity. In this study, the average number of drug-drug interactions 
was 4.7. It has been found that the presence of both polypharmacy and 
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subsequent potential drug interactions may alter glycaemic targets and 
result in a deterioration in renal function.50 This not only poorly affects 
the overall health of the patient, but impaired renal function is also 
associated with delayed ulcer healing, amputation and mortality.50 It 
is therefore important to effectively manage patients who take multiple 
medications. This can be accomplished by reviewing the patient’s full 
medication history every time a new drug is considered, improving 
and increasing clinical pharmacy services, improving communication 
between healthcare practitioners, and, finally, by implementing effective 
patient history reporting and record-keeping.

Therefore, in conclusion, addressing the concerns relating to diabetes 
and DFU management identified in this study are crucial. Large-scale 
studies should be conducted to review the entire South African context for 
the magnitude of DFU incidence and management concerns, including 
adherence to treatment plans and the influence of DFU progression. 
These studies could help to address the development and implementation 
of more comprehensive patient education programmes to ensure 
that individuals with DFUs are well informed about the importance 
of complying with lifestyle changes and prescribed medications. In 
addition, these studies would aid in establishing robust monitoring and 
follow-up systems, which are required when tracking patient progress in 
adhering to treatment plans and reducing DFU burden.
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