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ABSTRACT

Background: Wrongone of the most common, costly, severe and serious complications of diabetes and a
leading cause of hospitalization worldwideis Diabetic Foot Ulcer (DFU). DFU mis a result of peripheral
neuropathy and vascular disorders.DFU results in impaired physical and psychosocial functioning and risk of
amputation. It also results in significant morbidity and mortality. These DFU complications have a significant
economic impact on patients and the health system.

Objective: To examine and map the factors that influence the severity of DFU in hospitals.

Methods: In this case, the review focused on factors that influence the severity of DFU in hospitals. Literature
search using electronic databases such as (PubMed, Wiley, ProQuest, Science Direct, and ebscohost).
Results: From the review results of five articles obtained in this study showed that there are nine factors that
affect the severity of DFU. Recurring factors from various studies, namely age, ulcer duration, poor glycemic
control and peripheral neuropathy are factors in the severity of DFU.

Conclusion: This study concludes that the importance of knowing the factors that influence the severity of
DFU can help nurses develop comprehensive nursing care plans, improve quality of life and reduce DFU
complications.
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Assessment

INTRODUCTION

Diabetes mellitus is a disease whose prevalence
continues to grow globally. In 2013, it was estimated
to increase beyond 592 million by 2035, with a
global prevalence of 10.1%. (International Diabetes
Federation, 2022).Wrongone of the most common,
costly, severe and serious complications of diabetes
and a leading cause of hospitalization worldwideis
Diabetic Foot Ulcer (DFU)(Theocharidis et al.,
2022). DFU mis a result of peripheral neuropathy
and vascular disorders (Pitocco et al., 2019).DFU
results in impaired physical and psychosocial
function and the risk of amputation.(Coffey, Mahon,
& Gallagher, 2019). This also results in significant
morbidity and mortality.(Everett & Mathioudakis,
2018). These DFU complications have a major
economic impact on patients and the healthcare
system.

International Diabetes Federation(IDF) estimates
that 40 to 60 million people with diabetes suffer from
DFU globally.(International Diabetes Federation,
2022). In Africa it is around 7.2% and in Ethiopia
estimates have varied from 11.6% to 31.1%.(Negash
et al., 2022). In Indonesiaespecially in the eastern
part it reached 12% with a DFU risk factor of around
55.4%(Yusuf et al, 2016).Besides that,The
recurrence rate of DFU remains high at 40% at one
year, 65% at three and five years after DFU
healing.(Reardon et al., 2020).The mortality rate of
DFU also increases, estimated at 5% within 12
months and the mortality rate within 5 years is
estimated at 42%.(Ghobadi, Sarbarzeh, Jalilian,
Abdi, & Manouchehri, 2020).

Several previous studies have reported that DFU
occurs due to lack of Hb1AC control, foot trauma,
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mechanical pressure, smoking history, duration of
diabetes 10-15(Zhang et al., 2017)and
obesity(Hussain et al., 2022). Other studies have
found that factors such as  peripheral
neuropathy(Hussain et al., 2022), peripheral artery
disease,vasculopathy, ischemia and known causative
factors(Verges et al., 2021). While it is important to
know the factors that cause DFU, it is also important
to know the factors that influence the severity of
DFU. Higher severity of DFU results in lower
healing rates and higher amputations in DFU
patients.(Menezes, G. M., & Vani K., 2019).
Therefore, this scoping review was conducted to
identify, map and summarize the types of evidence
available, and to provide information for future
research on factors influencing DFU severity.

METHODS
This review uses the scoping review method. The
review method or framework in the scoping review
uses the Arksey & O'Malle Framework(Arksey &
O’Malley, 2005), which consists of 5 steps to explain
and facilitate each stage of the framework. The
review method or framework is as shown below.
a. Step 1: Identifying Research Questions
The research question raised by the scoping
review was: What are the factors that influence
the severity of diabetic foot ulcers in hospitals?
b. Step 2: Identifying Relevant Studies And
Search Terms
After identifying the scoping review
question. The review follows a search strategy
guided by JBI(JBI, 2017)to explore factors that
influence severity in diabetic foot ulcer
population. The next step is to identify relevant
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articles. This is done by determining the
keywords and phrases used in the search. We
used 5 databases used in this scoping review,
namely Pubmed, Willey, ProQuest, Science
Direct and Garuda. The initial search took the
title, abstract, and content to identify keyword
terms. The use of keywords for the databases can
be seen in Table 1.

Table 1. Keywords For Database
No Database Keywords Articles Access
Date

1 Pubmed  (((Diabetic 373 September
Foot 16, 2024
Ulcer) OR
(DFU))

AND
(Factors
Severity))
AND
(Hospitals)

2 Wiley (((Diabetic 396 September
Foot 16, 2024
Ulcer) OR
(DFU))

AND
(Factors
Severity))
AND
(Hospitals)

3. Proquest  (((Diabetic 820 September
Foot 16, 2024
Ulcer) OR
(DFU))

AND
(Factors
Severity))
AND
(Hospitals)
4. Science  (((Diabetic 455 September
Direct Foot 16, 2024
Ulcer) OR
(DFU))
AND
(Factors
Severity))
AND
(Hospitals)

5.  Ebscohost factors of 10 September
severity of 16, 2024
diabetic
foot ulcers

The inclusion and exclusion criteria for this
scoping review were based on the Population
Concepts Context (PCC) model and eligible
studies were screened for in Table 2. In addition,
articles were retrieved within the last 5 years,
full text, both qualitative and quantitative
primary studies. Reviews, interventions, study
protocol papers were not included.

Tabel 2. Population Concepts Context (PCC)

Criteria Inclusion
Population Diabetic foot ulcer
Draft Severity factors
Context Done in hospital

Stage 3: Study selection

Figure 1 illustrates the process, results of
article screening using PRISMA flowchart, and
manuscript extraction criteria after the initial
search was completed based on the study
inclusion and exclusion criteria. In summary,
from 5 databases, 1988 relevant abstracts were
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collected. After duplication of articles, 1332
articles remained. The next step, articles were
screened based on title/abstract resulting in 128
articles for further screening. After that, articles
were screened based on eligible full text resulting
in 5 articles in accordance with the research
question.
d. Search Validation and Data Selection

All abstracts of relevant articles found using
the search terms, and those available in the
indicated databases during the review period
were included. All articles were downloaded to
the Mendeley software reference manager and
exported to the Rayyan software
program.(Ouzzani, Hammady, Fedorowicz, &
Elmagarmid, 2016). Furthermore, articles that
did not meet the inclusion criteria as mentioned
above were then discarded. The authors reviewed
all titles and abstracts for irrelevant studies.
Retained articles were obtained in full text and
independently reviewed.

Pubmed (n=373) Wiley (r=386)
(n=396)

Proquest (n=820) || Science Direct (n=433) || Ebscohost (z=10) |

Aticles identified through database Duplicate articles
searches

(n=636)
(n=1988)

I

Number of articles after duplicate removal

Included articles
®=3)

Figure 1. Flowchart Inclusion & Exclusion
e. Step 4: Mapping the data
Data extraction was performed independently
in the form of tables from the included items. The
studies were then screened to report important
information including authors, title, objectives,
samples, results and factors influencing the
severity of Diabetic Foot Ulcer. The measured
variables are listed in Table 3.
f. Stage 5: Compiling, summarizing, and
reporting results
The results of this review are reported
through descriptive analysis and narrative
summary of findings using text and tabulations.
g. Stage 6: Consultation
Researchers consulted with supervisors to
gain insights from multiple perspectives by
identifying factors influencing DFU severity.

RESULT
a. Study Characteristics
Detailed characteristics of each eligible study
are presented in the Supporting Information.
Included studies were published in the last 5
years. Of the 5 included studies, 3 were cross-
sectional studies.(Rubio, Jiménez, & Lazaro-
Martinez, 2020),(Ghobadi et al., 2020),(Yunir et
al., 2021). One cohort study (Smith-Strem et al.,
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2017), a qualitative study(Madmoli et al.,
2019)published from 2017-2021. Sample sizes
varied from 105 participants to 4436 participants
in the study.

b. DFU severity factors

severity of DFU influenced by age, duration of
illness, and patient awareness. And the four
studies that affect the severity of DFU are
location,  perfusion, neuropathy,  depth,
leukocytes, poor glycemic control.

Of the 5 studies identified factors that
severity of DFU. One study identified the
Table 3. Studies examining factors of severity of diabetic foot ulcers

No Author, Title Objective Sample(N, M Results Severity Factors of
Year age, range) Diabetic Foot Ulcer

1. (Ghobadi Evaluation of To investigate 190  diabetic There were 109 women Age, and duration of
et al., Factors factors patients with a (57.4%). Twenty-six patients illness
2020) Affecting the influencing the diagnosis of had other diabetic

Severity of severity of DFU DFU, the age of complications and DFU. The
Diabetic Foot in diabetic the patients average awareness score in
Ulcer in patients. studied was patients was 6.994+2.76 and
Patients  with over 18 years. function 62.22+9.92. The
Diabetes results of the study found a
Referred to a direct relationship between
Diabetes age and duration of illness
Center in with patient awareness scores
Kermanshah (P=0.008,P=0.000).  There
was also a direct relationship
between education level with
awareness scores and self-
care function scores
(P=0.000,P=0.000),However,
statistical results did not find
any relationship between
awareness and function in
patient self-care with the
severity of DFU. (P>0.05).

2. (Yunir et Nonvascular To investigate 123 DFU DFU patients were mostly Poor glycemic control,
al., 2021) contributing the patients over 50 years old (75.6%) and  peripheral neuropathy,

factors of characteristics of diagnosed with T2DM for 5 duration of diabetes,
diabetic ~ foot patients with years with poor glycemic leukocytes, and platelets
ulcer severityin DFU  without control (82.7%) and
national peripheral artery peripheral neuropathy
referral hospital disease (PAD) (91.3%). Multivariate
of Indonesia- and analyze non- analysis showed that

vascular factors leukocytes  (p=0.03) and

associated with platelets (p=0.023) were

DFU severity in significantly correlated with

a national the severity of DFU.

referral hospital

in tertiary care in

Indonesia.

3. (Madmoli Some To determine the 4436 DFU This study involved 4436 Age, smoking, and
et al., influential factors that patients with a diabetic patients. 421 patients higher blood sugar
2019) factors on influence the mean age of (9.4%) had a history of levels are associated

severity of severity of 5436 + 42.68 diabetic footulcers. Also, 385 with more severe leg
diabetic ~ foot diabetic foot years patients (8.6%) had a history ulcers and a higher risk
ulcers and ulcers and of leg amputation. In this of amputation.
Predisposing of predisposition to study, 596 patients (13.4%)
limb limb amputation. had a history of smoking and
amputation: A the relationship between
7-year study on smoking and drug use with
diabetic ulcer severity was significant
patients (p = 0.006). Of the 338

patients, in this study the

relationship between blood

glucose levels with the

severity of foot ulcers and leg

amputations was significant

(p <0.05), this means that

people who have higher

blood sugar levels, more

severe foot ulcers and more

amputations

4 (Rubio et Mortality in To analyze 338 DFU Cox regression analysis The severity of DFU is

al., 2020) Patients with causes of death, patients adjusted for multivariate influenced by
Diabetic Foot as  well as models showed the following neuropathy, infection
Ulcers: Causes, relevant clinical associations with mortality, and wound depth.
Risk  Factors, factors with hazard ratios (HRs)
and Their associated with (95% CI): age, 1.07 (1.05—
Association survival. 1.08); HbAlc value <7% (53
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with Evolution
and Severity of
Ulcers

5 (Smith- Severity and To investigate
Strom et duration of whether the
al., 2017) diabetic foot duration of

ulcer (DFU) ulcers before
before seeking  starting
care as treatment in

predictors of specialist health
healing time: A  care, and the
retrospective severity of
cohort study ulcers

105 patients

RETRACTED

mmol/mol), 1.43 (1.02-2.0);

active smoking, 1.59 (1.02—

2.47); ischemic heart or

cerebrovascular disease, 1.55

(1.15-2.11); chronic kidney

disease, 1.86 (1.37-2.53);

and ulcer severity (SINBAD

system) 1.12 (1.02—1.26).

The association was Ulcer duration and ulcer
significant (P = 0.042) with a severity still showed a
higher proportion having a significant relationship
short duration from ulcer with healing time.

onset to referral among those

with less severe ulcers (50%),

compared with more severe

ulcers (34.9%). Fifty percent

of patients with low ulcer

severity had an ulcer duration

of 0-13 days before referral to

specialist care, while only

16% of patients with high

severity had an ulcer duration

of 0-13 days before referral.

In the high severity group,

34.9% of patients had waited

52 days or more before

referral.

DISCUSSION
The main objective of this review was to examine
and map the factors that influence the severity of
DFU in the hospital. The results of the scoping
review in this study showed that there were nine
factors that influenced the severity of DFU.
Recurrent factors from various studies, namely age,
ulcer duration, poor glycemic control, and peripheral
neuropathy are factors of DFU severity.
a. Age
Various studies also report that the average
age of DFU patients is between 40-55 years. In
Indonesia, DFU occurs more often in patients
over 50 years of age who have been diagnosed
with DMT2 for 5 years and have poor glycemic
control and peripheral neuropathy.(Yunir et al.,
2021).
b. Ulcer Duration
Patients who had an ulcer duration of 60 days
(2 months) before the start of treatment had a
lower healing rate. The duration of the ulcer
reported by Smith-Strom et al, that patients
referred to health care had a higher severity
related to wound healing time(Smith-Strem et al.,
2017).
¢. Glycemic control
In this review, we found that the relationship
between glucose levels and DFU severity was
significant, meaning that people with higher
blood sugar levels had more severe foot ulcers
and more amputations.(Madmoli et al., 2019)to
high mortality rates(Rubio et al., 2020).
Research by Edakkepuram et al reported that
poor glycemic status is also a risk factor for ulcer
occurrence, impairing healing.(Edakkepuram, P.
C., & Gopi, 2017), which has an impact on
increasing the death rate(Mader et al., 2019).
d. Peripheral neuropathy
Neuropathy is an identified risk factor for
DFU severity. Diabetic neuropathy increases
vascular dysfunction due to peripheral nerve
damage.(Yunir et al., 2021).The results of this
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study can be linked to research conducted in
Iran, rrisk factors for the development of DFU
include distal neuropathy(Yazdanpanah et al.,
2018).Diabetic neuropathyalso resulted infoot
deformity, which causes increased skin pressure
when walking, leading to a high risk of
DFU.(Bandyk, 2018).

These complications can occur in DFU
patients and affect them, but it is not known for
certain which complications have a greater
influence on the severity of DFU.

CONCLUSION

DFU is a severe complication of diabetes. Seven
factors were reported in 5 studies that affect the
severity of DFU. The most recurring factors were
age, duration, poor glycemic control, peripheral
neuropathy. In addition, diabetes has many other
factors associated with DFU. So knowing the factors
that affect the severity of DFU can help nurses
develop a comprehensive nursing care plan, improve
quality of life and reduce DFU complications. It is
expected that further studies should be conducted for
additional information about it.
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