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Abstract
Aim: To determine the disease burden in terms of clinical profile and management outcome of diabetic foot
complication at a tertiary care hospital in a developing country.
Material and methods: In this descriptive study, data were collected from the medical record of patients with
diabetic foot ulcers (DFU) who were referred to Dr. Kariadi General Hospital from January 2012 to December 2014.
The demographic characteristic, type of foot lesion, etiology, clinical complication, isolated microorganism,
treatment, and outcome were reviewed. All the data were analyzed using SPSS version 21.
Results: As much as 3.7% of our hospital diabetic admission was related to foot problems. All patients had type
2 diabetes with no gender predominance. The mean age was 54.3 ± 8.6 years. Most of them had poor diabetes
control and disease duration>5 years. Peripheral neuropathy was found in 72.8% and peripheral arterial disease
(PAD) associated with 40.6% of cases. Before hospitalization, the ulcers had already developed for 4.7 ± 2.9 weeks.
Infection present invariably in nearly all patients, and gram-negative microorganisms were the most common
isolates. More than 70% of ulcers were in Wagner grade ≥ 3 and gangrene was already present in 38.5% of cases.
A total of 98 (41.5%) lower extremity amputation (LEA) at various level of the foot were carried out. Mortality rate
due to DFU reached 10.7%.
Conclusions: A significant number of patients with DFU lead to high LEA rates in our study. Designing a diabetic
foot management protocol and initiating a specialized diabetic foot unit of these patients can reduce the associated
morbidity and mortality, also improves patient’s overall outcome.
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Introduction
Diabetes mellitus is the most common endocrine disease among
adults that affect millions of people around the world. One of the
clinical importance of diabetes lies in associated complications that
involves many organs, including the diabetic foot [1]. Diabetic foot
ulcers (DFU) are common occurrence in clinical practice with the
lifetime risk of a patient with diabetes developing an ulcer may be as
high as 25% during their lifetime [2]. Diabetic foot tends to numb,
ischemic, and deformed, which increased the likelihood to develop an
ulcer [3]. An initially trivial amount of trauma may often result in
chronic ulcers and become the reason for hospital admission thus
entails high cost to the patients [4]. The co-existence of neuropathy,
peripheral arterial disease (PAD), and poor glycemic control may favor
the development of severe infections and/or foot gangrene, which if
not treated properly, can lead to lower extremity amputation (LEA) or
even death [3,5]. Therefore, the DFU have a major medical, social, and
economic consequences, especially when hospitalization become
necessary [6].
In Indonesia, DFU may become more common given the fact that
the prevalence of diabetes is predicted to increase 69% in developing
countries in the next 20 years [7]. Nevertheless, foot problems received
less attention than other diabetic complications and it is not yet a
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priority of medical service in Indonesia [6,8]. We signify the need for
comprehensive descriptive studies on this diabetic complications in
developing countries considering its epidemiological transition.
Published local studies describing demographic data, clinical and
impacting factors in DFU is also relatively few. For this reason, we
conducted a review of patients with diabetic foot problems who were
admitted to our institution for treatment. This study was design to
obtain a real picture from DFU patients which being seen in a tertiary
care teaching hospital, in a developing country. Ultimately, this study
will become a reference for further improvement of diabetic foot
management in our centre and provide a preliminary communication
for our future research in the field of diabetic foot.

Material and Methods
This is a retrospective study reviewing the medical records of
diabetic patients who admitted to Dr. Kariadi General Hospital with
foot problems. Dr. Kariadi General Hospital is a provincial hospital,
which also the central referral in Central Java and main teaching
hospital of the Medical Faculty of Diponegoro University. Our hospital
serves a population of approximately 974,092 inhabitants in the top
end of Semarang territory, an area of almost 946.86 km2 [9]. Patients
with various diabetic complications are referred to this hospital and
many come from other hospitals within and around the city. The study
was conducted over a period of 3 years between January 2012 and
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December 2014 of which the studied population was already referred
to our previous publication [10]. Ethical approval for the study
protocol was granted from the Research Ethics Committee from Dr.
Kariadi General Hospital and Medical Faculty of Diponegoro
University prior to the commencement of the study (Number:
269/EC/FK-RSDK/2015).
All patients with diabetes mellitus and foot ulcer were included in
the study. We defined a foot ulcer as a full-thickness wound located
distal to the level of malleoli in patients with diabetes [10]. For patients
with multiple episodes of admission, an ulceration was decent analized
whenever the ulcer was a new episode or if any previous has healed. If
more than one ulcer was present, the primary ulcer was defined by the
ulcer with the largest cross-sectional area. The worst ulcer was chosen
as the representative lesion and graded according to Wagner grade
[11]. To classify the presence and severity of infection, PEDIS system
was used as suggested by the Infectious Disease Society of America
[12]. In our hospital, patients with diabetic foot problems were
evaluated by a team consisting of endocrinologist, surgeons, infectious
disease specialist, microbiologist, nutritionist, rehabilitation specialist,
residents and nurses. The protocol of acute DFUs management
included off-loading, diagnosis and treatment of infection, assessment
of neuropathy and vascular status, treatment of PAD, and regular
wound debridement [13].
We are greatly helped by the SIRUS (Sistem Informasi Rumah Sakit)
database to provide the medical records number and ICD-10
diagnoses (International Classification of Disease), which has
continually received patient’s data over the last 5 years. A diagnosis of
diabetes mellitus was defined as at least one record of ICD-10 code E10
for type 1 and E11 for type 2 diabetes. Diabetic foot problems was
confirmed by one of the following doctor’s handwritten diagnosis as:
“diabetic foot”, “diabetic foot ulcers”, “diabetic foot infections”, or
“diabetic foot gangrene”. Data were further extracted on a pro-forma
which was constructed in sections to address different aspects of the
following information: (1) personal data, (2) diabetes history, (3)
laboratory results, (4) diabetes-related complications and
comorbidities, (5) diabetic foot investigation, (6) microbiological
profile, (7) treatment, and (8) observed outcomes including the specific
levels of LEA and in-hospital mortality.
Details of current and past foot disease were recorded, giving
attention to pedal pulses, ankle brachial index (ABI) measurement and
sensation of the feet. PAD was diagnosed as ABI<0.9 in either leg using
a bidirectional hand-held Doppler ultrasound instrument (Huntleigh
Diagnostics, Cardiff, UK). In patients with ABI>1.4, the toe/brachial
index (TBI) was calculated and PAD was diagnosed as TBI<0.7 in
either leg [14]. Peripheral neuropathy was defined as reduced vibration
(by 128 Hz tunning fork) or light touch perception evaluated using a
10-g Semmes-Weinstein monofilament (Huntleigh Diagnostics,
Cardiff, UK), as previously described [15]. The practice and recording
of non-invasive investigations were performed by internal medicine
residents. Foot ulcers were then classified as neuropathic, neuroischemic, pure ischemic, or non-classified through detailed history,
physical examination and appropriate investigations conducted early
or during the hospitalization.
After the medical records within the predetermined period have
been reviewed thoroughly, the collected data was first checked
manually for its completeness. Thirteen patients left the hospital
against medical advice at different stage of treatment. Seventeen
patients had refused surgical or vascular intervention in their primary
admission. Futhermore, 14 patients refused LEA even they were

J Clin Diabetes Pract, an open access journal

advised on the risk of progressive infection. Our method is about to
use all of the available data to describe the population characteristics
[16]. Incomplete data were deleted in pairwise, however, throughout
the record were kept to provide a complete epidemiological
information such as demographic data, outcomes, microbiological
study, level of amputation, and mortality rate. Admission with medical
record stated that the patient had self-discharged or refused LEA does
not include in the analysis. All the data were analyzed using the
Statistical Package for Social Science version 21 [IBM version 21.0;
SPSS Inc., Chicago, IL, USA].

Results
There were 232 admissions with DFU involving 189 patients; these
concerned 96 males and 93 females. Some patients (n=27) were
admitted to hospital more than once for a new lesion. The percentage
of diabetic foot admission in our department was 3.7% (232 out of
6,239 admission of diabetes) during 3-year period. The reasons for
diabetic foot admission included uncontrolled infection (69.3%),
cardiovascular events (9.3%), diabetic ketoacidosis (5.1%), worsening
renal function (3.2%), acute critical limb ischemia (2.8%),
hypoglycemic coma (2.8%) and others (7.5%).
Overall
Age (year)

54.3 ± 8.6

Male/Female (n=189)†

96/93

Duration of ulcers before admission (week)

4.7 ± 2.9

History of ulceration, n (%)

46 (35.4%)

Previous amputation, n (%)

24 (18.5%)

Diabetes duration (year)

6.4 ± 4.9

Newly detected

16 (12.3%)

<1 year

5 (3.8%)

1– 5 years

41 (31.5%)

5–10 years

46 (35.4%)

>10 years

22 (16.9%)

Diabetes treatment (n=114)
OHA

52 (45.6%)

Insulin+OHA

37 (32.5%)

Insulin alone

25 (21.9%)

Smoking (n=92)
Never

77 (59.2%)

Ever

53 (40.8%)

Systolic BP (mmHg)

130.8 ± 23.4

Diastolic BP (mmHg)

79.7 ± 12.5

BMI (kg/m2)

22.5 ± 3.6

Hemoglobin (gr/dL)
Leukocytes

(×103/µL)

9.9 ± 1.7
17.2 ± 8.3
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Admission BG (gr/dL)

359.3 ± 235.9

FPG (gr/dL)

199.2 ± 81.7

HbA1c (%)

11.2 ± 2.8

≤7% (good control)

5 (3.8%)

7.1–8% (fair control)

16 (12.3%)

8.1–10% (poor control)

Duration
of
(week), median

DFU

2 (1-9)

4 (1-12)

Previous foot problem,
26 (17.5)
n (%)b

10 (6.7)

23 (15.5)

Wagner grade ≥ 3, n
39 (26.3)
(%)

15 (10.1)

47 (31.7)

31 (23.8%)

Foot with gangrene, n
19 (12.8)
(%)

12 (8.1)

27 (18.2)

>10% (very poor control)

78 (60%)

LEA rate, n (%)

12 (8.1)

36 (24.3)

Serum creatinine (mg/dL)

1.6 ± 1.4

Length of stay (days),
14 (5-52)
median

16 (6-51)

17 (5-69)

GFR (mL/min)

63.0 ± 30.5

Hospital stay (days)

17.8 ± 10.1

In-hospital mortalityǂ

10.70%

†: Total patient’s during 3 years period; ǂ: There was 23 mortality rates from
total of 215 admission because of DFU; OHA: Oral Hypoglycemic Agents; BP:
Blood Pressure; BMI: Body Mass Index; BG: Blood Glucose; FPG: Fasting
Plasma Glucose; HbA1c: Glycated Hemoglobin; GFR: Glomerular Filtration
Rate.

Table 1: Demographic details and clinical characteristics of DFU
patients, n=130.
Majority of the patients was admitted through emergency
department, while only 21 patients were admitted through outpatient
clinic. The mean length of stay per admission for DFU was 17.8 days
(range 5 to 71 days).
Table 1 summarizes the demographic and clinical features of
patients. The patients (n=130) had type 2 diabetes mellitus with the age
range between 34 and 79 years. The average duration of diabetes was
6.4 years and majority of the patients had diabetes of more than 5
years. The mean HbA1c at the time of admission was 11.3 ± 2.8%.
Sixteen patients (12.3%) were newly diagnosed to be diabetes as they
were presented to the hospital with an ulcer. The percentage of first
foot lesions was 64.6% (n=84) while the rest had history of DFU
(35.4%) and previous amputations were reported in 24 (18.5%) of
them. The prevalence of diabetic peripheral neuropathy was 72.8%
(n=129) and PAD was present in 40.6% (n=72) of patients. Foot ulcers
in 19 patients had purely ischemic origin while 53 had neuro-ischemic
ulcers. The mean age and duration of diabetes were higher in the
neuro-ischemic ulcers, also higher rate of foot gangrene and thus
higher LEA rate (Table 2). In 19.6% of cases (n=29), lesion occurred
although there was no peripheral neuropathy or PAD.
Common precipitating event of ulcers are shown in Table 3 that
include minor trauma, walking barefoot, spontaneous blisters and illfitting shoes.
Baseline
characteristics

Neuropathic
ulcers (n=76)

Ischemic
ulcers (n=19)

Neuroischemic
ulcers (n=53)

Age (years), mean

54.1 ± 7.7

56.6 ± 8.9

56.6 ± 8.3

BMI (kg/m2), mean

23.1 ± 3.7

22.8 ± 3.6

22.2 ± 3.2

Duration of DM (years),
5.9 ± 5.2
mean

5.5 ± 4.7

6.3 ± 4.5

HbA1c (%), mean

9.7 ± 2.6

11.1 ± 2.6

11.3 ± 2.7
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2 (1-11)

31 (20.9)

a: Analysis not included unclassified ulcers (n=29) or records with any missing
data (n=38); b: Previous DFU or history of diabetes-related LEA.

Table 2: Characteristics of the hospitalized DFU patients according to
DFU type, n=148a.
Factors

Number of patients

%

Unknown

51

23.7

Minor trauma

38

17.6

Walking barefoot

21

9.7

Spontaneous blisters

19

8.8

Ill-fitting shoes or sandals

9

4.1

Thermal injury

7

3.2

5

2.3

Nail puncture

4

1.8

Ingrown nails

2

0.9

Others

7

3.2

Not mentioned

54

25.1

Total

215

100

Complications
stump

of

amputation

Table 3: Frequency of antecedent contributory factors for the foot ulcer
among patients reviewed, n=215.
It was found that 23.7% of patients could not even remember the
initiating events of the wound. The enrolled cases were in Wagner
grade 0 to 5 with the duration of the ulcer ranged from 1 week to 2
years. In this study, 154 (71.5%) patients were in high grade Wagner,
i.e. Wagner grade ≥ 3 (Table 4). The infection status of ulcers was
graded using PEDIS system, and accordingly, it was present invariably
in nearly all patients (Table 5).
Wagner
Grade

Signs

N

%

0

No ulcer in a high-risk foot

1

0.4

1

Superficial ulcer involving the full skin thickness

5

2.3

2

Deep ulcer penetrating to ligaments/muscle, but
51
no bone involvement or abscess formation

23.7
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3

Deep ulcer with cellulitis or abscess formation,
71
often with osteomyelitis

33

4

Localized gangrene

70

32.5

5

Extensive gangrene involving the whole foot

13

6

Missing data

4

1.8

Total

215

100

Enterococcus faecalis

2

1.4

Streptococcus pneumoniae

1

0.7

Total

29

20.8

Peptostreptococcus spp.

4

2.9

Fusobacterium spp.

1

0.7

Bacterioides spp.

1

0.7

Total

6

4.3

Anaerobic bacteria

Table 4: Distribution of foot lesion in accordance with Wagner grading
system, n=215.
Grades of infection

N

%

Fungi

Grade 1

No symptoms or signs of infection

4

1.8

Candida sp.

5

3.6

Grade 2

Inflammation of skin/cutaneous tissue only

32

14.8

Total

5

3.6

Grade 3

Extensive erythema deeper than 2 cms than
124
skin/subcutaneous tissue

57.7

Total no. of isolates

138

100

Grade 4

Systemic inflammatory response syndrome

28

13

Missing data

27

12.5

a: Frequency distribution of the microorganisms found in 114 positive cultures in
the foot lesions of 189 patients; b: As many as 19 samples were polymicrobial
with a total 138 number of isolates were recovered.

Total

215

100

Table 5: PEDIS classification of infection, n=215.
Total of 189 specimens were cultured from foot infection and
yielded 114 positive cultures. As many as 19 samples were
polymicrobial infection with a total 138 isolates recovered that includes
133 bacterial and 5 fungal organisms.
Microorganisms

N

%

Escherichia coli

21

15.2

Klebsiella pneumonia

20

14.5

Proteus mirabilis

18

13

Pseudomonas aeruginosa

13

9.4

Enterobacter aerogenes

10

7.2

Acitenobacter baumanii

8

5.8

Burkholderia cepacia

4

2.9

Morganella morganii

2

1.4

Providencia stuartii

1

0.7

Enterobacter cloacae

1

0.7

Total

98

70.8

Staphylococcus aureus

11

7.9

Streptococcus hemolyticus

7

5.1

Streptococcus viridans

5

3.6

Staphylococcus epidermidis

3

2.1

Gram negative

Gram positive
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Table 6: Distribution of microorganism isolated from diabetic foot
infectiona,b.
Table 6 gives the distribution of organism isolated from the study
population. Among the positive-cultured specimen, gram-negative
bacilli constituted the majority (70.8%) and Escherichia coli was the
most common isolates. Anaerobic microorganisms constituted to 4.3%
of the total isolates. The most commonly isolated anaerobe was
Peptostreptococcus spp., and taking the type of lesions into account,
maximum isolation of anaerobes was discovered from gangrenous
tissue (Figure 1).

Figure 1: Distribution of the microorganisms according to type of
diabetic foot infection, n=138.
In our series of 189 patients with DFU, an overall amputation rate
was 41.5%. Minor LEA was performed in 74 cases. Major LEA was the
outcome for 24 patients with four (4.1%) undergoing above-knee and
twenty (20.4%) below-knee amputation. Ray-type amputation was
performed in two patients (12.5%), transmetatarsal amputation in
three patients (18.8%) and Syme’s amputation in two patients (12.5%).
Specific levels of all LEA procedure are depicted in Figure 2. Finally,
there were 23 deaths among the study sample making the mortality
rate of 10.7% and sepsis was the main cause in mortality cases (59%),
except 3 cases with sudden cardiac death. Among them who died,
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seven (30.4%) had grade 3 ulcer, 11 (47.8%) had grade 4 ulcer and 2
(8.7%) had grade 5 ulcer. In this report, 6.0% of the patients with DFU
took discharge against medical advice due to variable reasons such as
financial constrain, undue delays while awaiting surgical procedure,
and refusal of treatment offered, included amputation.

Figure 2: Specific level of lower extremity amputation in diabetes,
n=98.

Discussion
Diabetes mellitus is a metabolic disorder characterized with chronic
hyperglycemia and target organ damage [1]. In Indonesia, large
population of citizens are affected by diabetes and the number of
patients with diabetic foot problems is also high [6,8]. Our study
documented a 3.7% prevalence rate of foot ulcers among consecutive,
unselected diabetic patients admitted to the largest medical in-patients
service in Semarang city, Indonesia. They present with many different
problems, but the most important was foot ulceration with various
degree of infection, osteomyelitis, and gangrene. Hospital-based
studies from other literature demonstrated that the prevalence of DFU
were varied between 4 to 20.4% among individuals with diabetes and
may be a reflection of regional variations in diabetes prevalence
[17,18]. Though we have not quantified patient bed occupancy as a
proportion of total medical admission, diabetic foot complications
represents our main workload.
In previous study, the majority of DFU patients are male and the
reason was the fact that male are more active in work and more prone
to get foot trauma compared to female. In our study, the proportion of
male and female were relatively comparable as well as the middle-aged
(mean 54.3 ± 8.6 years). The reason may be due to both gender in their
productive age were equally active and spent most of their time in farm
area or outdoors. Most of Indonesian people also use sandal jepit as
footwear which only covers the plantar area of the feet so that the foot
remains at risk from external trauma. A potentially precipitating event
was identified in most of the cases and 23.7% of patients were unaware
of the cause of their ulcers, certainly related to high prevalence of
peripheral neuropathy in our studied population. Twenty one patients
also mentioned a clear origin for the ulcers of trauma on sharp or hard
objects while walking barefoot. This observation illustrated the
importance of giving education concerning footwear practice and
frequent examination of the feet in diabetic patients.
The present study assumes significance of patients with DFU in
tertiary care hospital in the Indonesian context where diabetes is
poorly controlled, there was also little awareness for foot care, and
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significant delay in seeking treatment. The late presentation in most of
our cases contributed to ulcers being indolent, get infected or has
developed gangrenous tissue were in consonance with other
experiences made from several reports in our country [19-21]. The
data from this study showed that LEA is a frequent outcome (41.5%) in
patients with DFU, which lies within the ranges of reported 39.5% LEA
rate in a study from Dr. M. Djamil Hospital in Padang, Indonesia [19].
In the Netherland [22] and England [23], the amputation rates were
found to be lower at 15.5% and 16.0%, respectively, related to better
preventative measures and standard of care in Europe. The fact that
71.5% of patients in this study presented with Wagner grades 3-, 4-,
and 5- was related to the high LEA rates than those who presented
with grade 1- or 2- disease. The mortality was also relatively high in
this study (10.7%). Reasons for death in both who died pre- and those
post-operatively included sepsis, cardiovascular accidents and sudden
death.
Now everyone are aware that the scenario of diabetic foot problems
in our study is one of the grave concern in terms of disease burden. We
have experienced many cases due to people in our teritory possessed
some misperception and misinformation regarding diabetes, in
particularly about foot care and foot ulcer. Patients in our territory
tends to assume that DFUs are usual, or simple, just as usual as wounds
in non-diabetics. They usually treat the lesion by themselves first, dried
in sunlight exposure, soaked in a hot water, etc., see traditional healers
first, then paramedic after the lesion enlarges, and doctors was their
last resort. There were reluctancy to visit family doctors, even less to
diabetologist, only because they wish to avoid high cost of consultation
or just simply as fear of doctors. These makes early stage DFU were
rare occasions in doctor’s practice. Diabetes as its primary disease
tends to uncontrolled and associated risk factors unmanageable. Nonformal diabetic foot clinic also exist in our city to give low price
orientation, however, the providers did not educate the patient.
Unfortunately, no objective survey was published and we are truly
need for a local study concerning knowledge, practice, behavior and
barrier of foot care among diabetic patients in Semarang city and
surrounds.
Finally, the most important massage is, that the current situation
can be regenerate even we should sought this current situation as a
potential room for improvement and about time to put feet first for
diabetic patients. It is worth to note that diabetic foot complication
represents a public health concern whose solution is first and foremost
is prevention [24]. However, we believe that not all lesion can be
prevented, often LEA is inevitably offered when DFU becomes
gangrenous and life-threatening when they arrived at the hospital. At
the level of tertiary hospital care, a corollary to this preventative action
is the development of well purposes teamwork and establishing a
diabetic foot clinic with well-trained staff [25]. Specialized diabetic
foot clinic is our short-term project to develop in the future which not
only capable to treat complex lesions but also concerns on preventative
measures, to educate all diabetic patients with proper foot care,
detection of high-risk foot and early treatment when lesions begin to
occur.

Limitations
There were some limitation to the present study, just as there are
limitations in retrospective studies using a hospital databases and
medical record review [16]. First, a selection bias may exist because
physicians or hospital facilities influence the treatment modality.
Second, since our study was embedded in daily clinical practice,
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limitations had to be set with regard to the number and type of data
collected, such as size of ulcers and foot deformity for instance. We
also present several variables with missing data, as presented in the
tables in the text. Lastly, this study is not population-based and
represents patients referred to a tertiary care hospital. It has advantage
of characterization of the severity of foot ulceration and LEA rates.
However, the samples of this study were also relative small and single
centre, so it clearly indicates the need for multicentre study to provide
the real size of this problem.

Conclusion
Foot ulcers are common in diabetics and pose serious health
problems for developing countries. Our center being a tertiary referral
center with patients referred who have rather advanced diseases.
Trauma was the most common precipitating factors in underlying
neuropathic feet that lead to ulceration and yet, there is considerable
delay before hospital presentation. Also, there were complexity of
factors related to outcome, of which poor glycemic control, infection
and PAD are the most important. In the end, LEA is a common
outcome of DFU who admitted to our hospital, and also a notable
cause of death. Specialized diabetic foot clinic is our short-term project
to be established in order to overcome the problem of diabetic foot in
our territory. We hope that this study will stimulate further research in
diabetic foot field and provide baseline data to guide measures aimed
at reducing the burden of diabetic foot complications in Indonesia.
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