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Abstract

Background: Diabetes mellitus is a developing global health concern, with rising
prevalence posing substantial challenges for healthcare systems worldwide. A significant
consequence of diabetes is the increasing prevalence of diabetic foot ulcers, which often
results from poor assessment and management practices. It is crucial to conduct thorough
evaluations of the knowledge, attitudes, and practices (KAP) of healthcare practitioners
regarding diabetic foot ulcer management in urban areas of Ethiopia to address these

challenges effectively

Objective: This study aims to assess the knowledge, attitudes and Practice of Health care
providers regarding the management of diabetic foot ulcers at SPHMMC, Addis Ababa
Ethiopia.

Method: An institution based cross-sectional study was conducted among 420 health care
professionals from December 30, 2024 up to Feburary, 2025 G.C. A stratified sampling
was employed to select study participants from the hospital. The data was collected online
using Google format and then was exported to SPSS Version 25 for analysis. A binary
logistic regression model was used to assess the relationship dependent and the
independent variables. Variables with P-value <0.25 was entered into multivariable binary
logistic regression and finally P-value < 0.05 will be considered as statistically significant

in this study.

Result: The study revealed that while 76.7% of healthcare providers had good knowledge of
DFU management, 73.3% demonstrated poor practices. Additionally, 61% exhibited unfavorable
attitudes. Limited training and the absence of standardized DFU guidelines(AOR = 0.279, 95%
CI: 0.117-0.666) were key contributing factors. Institutional support, structured training(AOR =
0.292, 95% CI: 0.165-0.518), and peer discussions(AOR = 2.978, 95% CI: 1.491-5.949) were

identified as critical in improving DFU management.

Conculsion: Gaps in the knowledge, attitudes, and practices of healthcare providers regarding
diabetic foot ulcer (DFU) management at SPHMMC in Addis Ababa, Ethiopia, may adversely

affect patient outcomes. Despite many providers demonstrating good knowledge, deficiencies in

viii



attitudes and clinical practices reveal a disconnect between knowledge and care. Barriers such as
limited access to guidelines and insufficient training were identified, while engagement in peer
discussions and educational resources correlated with better knowledge. These findings highlight
the urgent need for structured training programs, standardized guidelines, and enhanced
institutional support to improve DFU management. Future research should focus on longitudinal

studies and include patient perspectives to further enhance diabetic foot care

Keywords: Knowledge, attitude, practice, health, Addis Ababa, Ethiopia
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1. Introduction
1.1 Background

Diabetes mellitus (DM) is a significant global health concern, with its rising
prevalence posing substantial challenges for healthcare systems worldwide.
According to the International Diabetes Federation, an estimated 537 million
people had diabetes in 2021, with projections indicating an increase to 643 million
by 2030 [1][2]. Among the chronic complications of diabetes, diabetic foot ulcers
(DFUs) represent a serious issue, often leading to severe morbidity, increased
healthcare costs, and even amputations if not managed properly. The burden of
diabetic foot ulcers is particularly pronounced in low- and middle-income
countries, where healthcare resources are limited and awareness of effective

management strategies is low [3, 4].

Diabetic foot ulcers can result in serious outcomes such as infections,
hospitalizations, and amputations, making proper management critical. Effective
management in outpatient settings heavily relies on healthcare providers'
knowledge, attitudes, and practices (KAP). A comprehensive review of KAP
among these providers is essential to identify gaps and improve care delivery [5-7].
Research indicates that many healthcare professionals lack adequate training in
managing diabetic foot ulcers. While they may understand the fundamentals of
wound care, innovative therapies and interdisciplinary collaboration are often

overlooked [2, 8, 9].

Cultural beliefs significantly influence attitudes toward diabetic foot ulcers, which
in turn affect clinical practice and patient education. The management of diabetic
foot ulcers varies widely across different healthcare systems. In low- and middle-
income countries, inadequate training and resources lead to outdated treatment
methods and a higher risk of ulcer development. In contrast, high-income countries

typically have more advanced procedures and better access to modern care [10-12].



The treatment of diabetic foot ulcers is affected by systemic issues within the
healthcare system and cultural beliefs. Some healthcare professionals may adopt a
fatalistic view regarding the prognosis of these ulcers, believing that many cases
will inevitably worsen despite treatment [13, 14]. Additionally, the stigma
associated with diabetes can hinder effective communication between patients and
healthcare providers, resulting in poor patient engagement and inadequate

education.

In Ethiopia, the prevalence of diabetic foot ulcers is increasing, highlighting the
need for effective management to prevent severe complications such as infections,
amputations, and increased mortality rates [18, 19]. The KAP of healthcare
personnel significantly impacts the quality of care provided to patients with
diabetic foot ulcers in outpatient settings. Many healthcare professionals in
Ethiopia are consistently uninformed about the management of these ulcers.
Although they may be familiar with the basics of diabetes and its complications,
there are significant gaps in their knowledge regarding advanced wound care
techniques, offloading strategies, and the importance of interdisciplinary
approaches. Studies show that many healthcare professionals lack knowledge of
evidence-based protocols for treating diabetic foot ulcers, leading to ineffective

treatment and poor patient outcomes [20-23].

Healthcare delivery is greatly influenced by attitudes toward diabetic foot ulcer
management. Cultural beliefs surrounding diabetes may lead some healthcare
professionals to adopt a fatalistic outlook on the prognosis of diabetic foot ulcers,
believing that many cases will progress to more serious complications despite
available treatments [24, 25]. Furthermore, the stigma associated with diabetes can
obstruct effective communication between healthcare providers and patients,

resulting in inadequate patient education and low engagement in self-care practices.



To support a proactive approach to diabetic foot ulcer management, it is essential to
improve the attitudes of healthcare professionals. In Ethiopian outpatient settings,
practices for managing diabetic foot ulcers vary significantly. Urban facilities with
better access to resources may implement standardized protocols, while others may

not [19, 26, 27].

1.2 Statement of problem
The Over 537 million adults worldwide suffer from diabetes mellitus, a chronic
condition that is expected to affect 783 million by 2045, according to the
International Diabetes Federation (IDF). Diabetic foot ulcers are among the most
serious consequences of diabetes mellitus. They can result in infections,
amputations, and higher mortality rates [28, 29]. According to estimates from the
World Health Organization (WHO), 15% of people with diabetes will get a foot
ulcer at some point in their lives, and 20% of these ulcers will result in
amputation[3]. Diabetic foot ulcers have a significant financial impact, costing
healthcare systems billions of dollars in treatment and administration each year [2,
30]. Healthcare professionals' knowledge, attitudes, and practices regarding the
management of diabetic foot ulcers still differ significantly, even with the progress
made in diabetes care. Inadequate training and awareness among healthcare
personnel are leading to subpar patient outcomes, according to a comprehensive
review published in the Journal of Diabetes Research. Given that proper diabetic
foot ulcers therapy can greatly lower problems and enhance patients' quality of life,

this difference is very alarming [31-33].

Africa has a terrible diabetes epidemic, with an estimated 19 million people
suffering with the disease as of 2021 with that figure expected to climb sharply in
the years to come [34]. According to the IDF, 134 million adults in Africa are
predicted to have diabetes by 2045, indicating that the disease is becoming more
common there at a startling rate. Diabetic foot ulcers are a serious health risk in this
situation [19, 35]. According to studies, as many as 25% of Africans with diabetes
may experience a foot ulcer at some point in their lives. The frequency of

amputations brought on by diabetic foot ulcers is concerning high [36].



The continent's healthcare systems frequently lack funding and struggle with a
variety of issues, such as poor provider education and restricted access to specialized
care. In order to increase healthcare personnel' knowledge and proficiency in
managing diabetic foot care, the WHO highlights the necessity of better education

and training programs and interventions [37, 38].

As of 2021, there will be about 3 million diabetic diagnoses in Ethiopia due to the
country's escalating diabetes prevalence. If current trends continue, the Ethiopian
Diabetes Association projects that this number might quadruple by 2030 [20, 39].
Up to 25% of people with diabetes are found to have diabetic foot ulcers, which
significantly increases morbidity and death [40]. The Ethiopian health system has
many obstacles to overcome, such as insufficient funding, poor provider training,
and a dearth of established procedures for handling diabetic foot ulcers. Merely
40% of healthcare providers in Addis Ababa showed sufficient understanding about
the management and prevention of diabetic foot ulcers, according to a research
done there [20, 41]. The results showed that a lot of healthcare workers had
misconceptions regarding diabetic foot ulcers, which led to worse than ideal patient
treatment. Moreover, only thirty percent of healthcare professionals stated that they
routinely monitor patients for foot issues at routine diabetic check- ups [42, 43].
Through initiatives like the National Diabetes Control Program, the Ethiopian
government has made progress in treating non-communicable diseases; yet, gaps in
healthcare personnel' knowledge about managing diabetic foot ulcers still exist.
Patients are at risk for serious problems as a result of the lack of standardized
training programs and resources, which have hampered effective care measures.
However, the lack of standardized training programs and resources within urban
healthcare settings can lead to significant challenges, often resulting in outdated or
insufficient methods of care. It is crucial to conduct thorough evaluations of the
knowledge, attitudes, and practices (KAP) of healthcare practitioners regarding
diabetic foot ulcer management in Ethiopia, specifically in urban settings.
Identifying these knowledge gaps can help design tailored training programs that
enhance clinical skills and improve adherence to best practices. This study aims to

assess the knowledge, attitudes, and practices of healthcare professionals regarding



the management of diabetic foot ulcers in the outpatient setting at SPHMMC,
Addis Ababa, Ethiopia

1.3 Significance of study

Given the increasing global incidence of diabetes, it is critical to comprehend the
strategies used by medical experts to manage diabetic foot ulcers. Effective
management can help decrease the prevalence of complications such as infections
and amputations, improving patient outcomes and lowering medical expenses
associated with severe diabetic complications. This study intends to identify gaps in
the knowledge, attitudes, and practices of healthcare professionals regarding
diabetic foot ulcers, which can inform targeted training interventions that enable

providers to deliver evidence-based care.

By focusing on the competencies of healthcare professionals in an outpatient
setting at St. Paul's Hospital Millennium Medical College (SPHMMC) in Addis
Ababa, this study differs from previous research. It identifies critical knowledge
and practice gaps that could enhance treatment protocols. Furthermore, it
incorporates contextual factors unique to Ethiopia, such as cultural beliefs about
diabetes and healthcare access, providing a more comprehensive understanding of
local dynamics affecting healthcare delivery. This approach increases the
applicability of findings to the Ethiopian healthcare system and offers insights for
designing tailored training programs and policy measures aimed at improving

diabetic foot care.

Additionally, the outcomes of this study will assist policymakers in devising
strategies, including guidelines, protocols, training initiatives, and quality
improvement projects, ultimately facilitating better resource allocation. This
research may also serve as a foundation for further studies on the subject,
contributing to the broader discourse on diabetes care in resource-limited settings.
By addressing the essential elements impacting healthcare providers’ behaviors,
this study aims to foster a more proactive approach to diabetic foot care, thereby

improving the overall quality of life for individuals with diabetes.



2. Literature review

One major consequence of diabetes mellitus is diabetic foot ulcers (DFUs), which can increase
morbidity, raise the risk of amputation, and increase healthcare expenses. Improving patient
outcomes requires effective DFU treatment. The objective of this literature review is to evaluate
the state of knowledge, attitudes, and practices (KAP) among healthcare providers about DFU
management on a global scale [44-47]. Diabetic foot ulcers (DFUs) are a major public health
concern worldwide, impacting millions of diabetics. DFUs can cause serious complications such
as infections and amputations, with a five-year mortality rate of up to 50%. Management of
diabetic foot ulcers is critical not just for improving patient outcomes but also for lowering

healthcare expenditures associated with treating complications [50,51 ].

Diabetes is becoming more common in Africa, with the IDF claiming that over 24 million adults
on the continent have the disease. DFU rates in African countries range from 4% to 20%,
depending on the location, and many healthcare providers lack the necessary expertise and
resources to manage these cases properly[52, 53]. Socioeconomic reasons, restricted access to
healthcare services, and a lack of information all contribute to the difficulties that healthcare
providers confront when managing diabetic foot ulcers[54, 55]. The problem is aggravated by a
lack of standardized methods and a need for improved DFU prevention and treatment education

for both healthcare personnel and patients [56].

Locally in Ethiopia, the situation with diabetic foot ulcers is particularly worrying. According to
one study, the prevalence of DFUs among diabetics in Ethiopia is between 10% and 30% [57].
Poor glycemic management, restricted access to specialized care, and a lack of knowledge about
foot care all contribute to the problem [58, 59]. Furthermore, healthcare personnel frequently
claim a lack of expertise and training in the management of DFUs, limiting the effectiveness of
treatment. Addressing these gaps through focused education and resource allocation is critical to

improving diabetic patient outcomes and lowering the incidence of foot ulcers in Ethiopia.



2.1 Knowledge of Healthcare Providers towards diabetic foot ulcer management

According to an Indian study, only 60% of medical professionals were sufficiently
informed about the risk factors connected to DFUs. When comparing specialists to
general practitioners, the odds ratio (OR) for having appropriate knowledge was
found to be 2.5 (95% CI: 1.5-4.2), suggesting that specialized training considerably

improves knowledge [45].

By comparison, a survey conducted in the United Kingdom revealed that 75% of
healthcare practitioners understood the significance of early intervention in the
management of DFU (OR = 3.0, 95% CI: 1.8-5.0). The necessity for focused
educational interventions and regional differences in knowledge levels are

highlighted by this disparity [46].

200 healthcare professionals' understanding of DFUs was evaluated in a Nigerian
study. It was discovered that just 48% of respondents knew enough about risk
factors and mitigation techniques (OR = 1.5, 95% CI: 1.2-2.0) [48]. Comparably,
according to a survey conducted in South Africa, 55% of practitioners showed that
they knew enough about DFU management procedures (OR = 1.8, 95% CI: 1.3-2.5)
[49]. Conversely, a study conducted in Kenya found that 70% of medical
professionals understood the value of early identification and intervention (OR = 2.5,

95% CI: 1.5- 4.0) [50].

Research by Abebe et al. (2020): Of the 150 healthcare professionals examined in
Addis Ababa, only 55% were found to have sufficient understanding regarding
DFUs. Those who got formal training on diabetes care had an odds ratio of OR =
1.7 (95% CI: 1.2-2.5) for having enough knowledge when compared to those who
did not [20].

According to research done in Gondar, 62% of healthcare professionals showed
that they knew enough about the risk factors connected to DFUs. For individuals
with five years or more of experience, the OR was OR = 2.3 (95% CI: 1.4-3.7)
[51].
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Of 200 medical professionals from different areas, just half understood how
important it was for diabetes patients to have frequent foot exams. There was a 3.0
(95% CI: 1.8-4.8) odds ratio for awareness among those who attended diabetes

workshops [52].

2.2 Attitude towards DFU management among health care provider

Attitudes have a big impact on the caliber of care given. According to a Brazilian
study, 82% of medical professionals thought that patient education is essential to
avoiding DFUs (OR =4.0, 95% CI: 2.2-7.3). But only 45% of respondents said they

frequently offered this kind of instruction during consultations [53].

An Australian study revealed a different picture: whereas 90% of healthcare
professionals said they were confident in their ability to manage DFUs, only 55%
followed the established clinical standards (OR = 2.0, 95% CI: 1.2-3.3). This
highlights disconnect between belief and behavior and implies that good attitudes

do not always convert into behavior[54].

Clinical practices are highly impacted by attitudes. According to a cross-sectional
study conducted in Ghana, 80% of medical professionals thought that patient
education was essential to reducing DFUs (OR = 3.0, 95% CI: 1.8-4.9). But only

55% said they routinely gave patients education during visits [55].

According to a survey conducted in Uganda, only 60% of healthcare practitioners
followed clinical recommendations, even though 75% of them felt confident
handling DFUs (OR = 2.0, 95% CI: 1.3-3.1). This reveals a discrepancy between
idealized beliefs and practical application [56].

Research by Fenta et al. (2020): According to this study, 78% of healthcare
professionals thought that patient education was crucial to avoiding DFUs (OR =
2.5, 95% CI. 1.6-3.9). Only 60%, however, stated that they had regular

conversations with their patients about foot care [57].

According to a Bahir Dar study, only 50% of physicians regularly followed clinical
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standards, even though 70% of them felt confident handling DFUs (OR = 1.8, 95%
CI: 1.2-2.6) [58].

2.3 Practices in DFU Management among health care providers

Practically speaking, a cross-sectional study conducted in Nigeria revealed that
only 50% of medical professionals examined diabetic patients' feet on a frequent
basis (OR = 1.5, 95% CI: 1.0- 2.2). On the other hand, a Canadian study found that
78% of participants adhered to foot care guidelines (OR = 3.5, 95% CI: 2.0-6.2)
[48].

Effective DFU treatment is hampered by a number of obstacles worldwide. A
qualitative study conducted in South Africa found that the main barriers were a lack
of resources and inadequate training (OR = 4.5, 95% CI: 2.5-8.0). Comparably,
structural problems with healthcare systems, such as inadequate interdisciplinary
teamwork, were revealed by a survey conducted in Eastern Europe (OR = 3.2, 95%

CI: 1.8-5.6) [44].

Effective DFU administration requires both positive attitudes and the practical use
of knowledge. Just 40% of medical professionals in Tanzania conducted routine
foot exams on patients with diabetes (OR = 1.6, 95% CI: 1.1-2.4). However,
according to a study conducted in Ethiopia, 65% of healthcare professionals
followed the guidelines for taking care of their feet (OR =2.7, 95% CI: 1.6-4.5) [59].
An extensive analysis conducted across several African nations revealed that
healthcare practitioners' average adherence to foot care methods was just 50% (OR =

2.0,95% CI: 1.5-2.7) [41].

To improve DFU management, obstacles must be identified. Lack of resources and
insufficient training were shown to be major barriers in a qualitative study
conducted in Zambia (OR =4.5, 95% CI: 2.8-7.0). Moreover, systemic problems in
Malawian healthcare systems were brought to light by a study (OR = 3.0, 95% CI:

1.8-4.9), one of which was inadequate interdisciplinary collaboration [60].
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In a study only 45% of medical professionals examined diabetic patients' feet on a
frequent basis, according to this study (OR = 1.9, 95% CI: 1.2-3.0) [61]. According
to a survey conducted in Addis Ababa among 180 healthcare practitioners, the
percentage of respondents adhering to the suggested foot care methods was 55%
(OR = 2.0, 95% CI: 1.3-3.2) [20]. Only 40% of providers appropriately maintained
DFUs that were already in place in accordance with conventional guidelines,

according to a study by Hailu et al. (OR =1.5,95% CI: 1.1-2.0) [52].

Inadequate training and a lack of resources were shown to be major barriers to
successful DFU management in a qualitative study conducted by Yared et al.
(2020) (OR = 4.0, 95% CI: 2.5- 6.4)[62]. A study conducted in 2021 by
Gebremedhin et al. revealed systemic problems in healthcare settings, such as a
lack of interdisciplinary collaboration and insufficient follow-up treatment (OR =

3.5,95% CI: 2.0-6.0) [41].



2.4 Conceptual Framework

Socio-demographic and Economic

factor

-Age - graduate institution

-Sex

- Marital status

-Educational status Personal factors

-Monthly income
- use internet as source of knowledge

- work experience
- use book as source of knowledge

- use artic]es as source OF know]edge

- sharing with peers as source of

knowledge

Institutional factors

- Training about diabetes wound care

- working unit

- Existence of diabetic treating

manua]

Figure 1 : Conceptual framework of factors associated with KAP of health care providers
regarding the management of diabetic foot ulcers [21, 52, 63]
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3. Objective
3.1 General Objective

To assess the knowledge, attitudes and Practice of Health care providers regarding
the management of diabetic foot ulcers in the outpatient setting at SPHMMC, Addis
Ababa Ethiopia, 2024, G.C.

3.2 Specific Objective
v To determine the level of knowledge, attitudes and Practice of Health care

providers regarding the management of diabetic foot ulcers at SPHMMC,
Addis Ababa Ethiopia, 2024, G.C.

v" To identify factors associated with level of knowledge, attitudes and Practice
of Health care providers regarding the management of diabetic foot ulcers at

SPHMMC, Addis Ababa Ethiopia, 2024, G.C.
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4. Methods

4.1 Study area

The site of the study was conducted at Saint Paul Millennium Medical College. The
Gullele sub-city of Addis Ababa is home to SPHMMC. It's an important referral
hospital as well as one of the best medical schools in Ethiopia. The medical facility
was established in 1907. The organization employs more than 2800 clinical,
academic, administrative, public health professionals and support staff members
who teach medical, nursing students, and public health students, conduct basic and
applied research, and treat patients who are referred from all across the nation.
Over 700 inpatient beds are available at the college, and 1200 emergency and

outpatient patients are seen there each day on average.

4.2 Study design and period
An institution-based cross sectional study was conducted from December 2024 up

to Feburary, 2025 G.C.

4.3 Population
4.3.1 Source population
All healthcare providers involved in the direct patient management at the

outpatient setting in the hospitals, Addis Ababa Ethiopia.

4.3.2 Study population
All randomly selected health care providers who have involvement in direct

patient management, at SPHMMC, Addis Ababa Ethiopia

4.4 Inclusion and exclusion criteria

4.4.1 Inclusion criteria.

» Healthcare providers who have involvement in direct patient management, at

SPHMMC
» Providers who have been involved in the management of diabetic foot ulcers

within the past year
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4.4.2. Exclusion criteria.

» Healthcare providers on leave or not available during the study period.
Providers who do not have direct involvement in diabetic foot ulcer management

4.5 Sample size determination and sampling technique

4.5.1 Sample size
The minimum sample size is determined using a single population proportion

formula in open Epi info, Version 7, with the assumptions of 54.4 % of the overall
knowledge of health care providers a study conducted in Bahirdar, Ethiopia [21] which

give as sample size of

n=(Z a/2)2 * P (1-P) = (1.96)2 (0.544*0.456) = 3.84*0..248/0.0025= 381 .............. 1
(W) 2

Where n = the desirable sample size, Z (a/2) = the level of significance (1.96) at
95% C.I, W= acceptable marginal error = 0.05, adding the 10% non-response rate

make the final sample size 420.

4.5.2 Sample size determination for second objective
Double population proportion formula was used to determine the sample size for

factors associated towards knowledge and attitude knowledge, attitudes and Practice
of Health care providers regarding the management of diabetic foot ulcers by using
the Statcalc of Epi Info statistical software version 7 with the following

assumptions:

¢ Confidence level = 95%
¢ Power = 80%

* The ratio of unexposed to exposed almost equivalent to 1
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Table 1 Sample size determination for second objective of knowledge, attitudes and
Practice of Health care providers regarding the management of diabetic foot ulcers in the
outpatient setting at SPHMMC, Addis Ababa Ethiopia, 2024, G.C.

Factors AOR
*ESS | Authors
Graduate institution Outcomes in unexposed = 5.4 % 3.05 360 [21]
Outcomes in unexposed = 51.4% 308
Age in years 1.98

*AOR- Adjusted odds ratio *FSS- Final Sample Size

Generally, sample sizes were calculated for the first and the second objectives

and the largest sample size is found to be 381 from the first objective which

give us final sample size of 420.

4.5.3 Sampling technique

From the hospital's human resources department, a detailed roster of medical

professionals employed in the outpatient division was acquired. The sample window

for the investigation was this list. Once the necessary sample size was divided by the

entire number of healthcare providers, the k interval is found to be six. Using the

lottery method, the first participant was chosen, and until the required sample size is

reached, every sixth healthcare professional was chosen.

4.6 Variables of study

4.6.1 Dependent Variable

- KAP

4.6.2 Independent variable

» Socio-Demographic characteristics (age, gender, education level, marital

status, work experience, type profession, monthly income, graduate

institution, learning program, level of qualification)
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» Institutional factors (Advice on diabetic foot care , training about diabetes
wound care, working unit, existence of diabetic treating manual)

» Personal factors (use internet as source of knowledge, use book as source of
knowledge, use articles as source of knowledge, sharing with peers as

source of knowledge)

4.7 Data collection tools and procedure

Self-administered questionnaire in English version was developed from based on a
review of several validated literature sources, including Abate, T.W., et al. 2020
and Bilal, M., et al. 2018 [21, 63]. There are three sections to the questionnaire.
First and second section includes institutional aspects and socio demographic
characteristics. The knowledge portion included 15 items that will address
descriptions, risk factors, and diabetic ulcer care. For every question, there are three
options: "Yes," "No," and "I don't know." Here's how the score criteria was applied,
correct answers will receive a score of 1, while questions marked "I do not know"
receive a score of zero. Using the findings the knowledge was divided into two
groups, a mean score was produced. Healthcare personnel will be considered to
have good knowledge of diabetic foot care if their knowledge score will be at least
as high as the mean. Poor knowledge, on the other hand, was defined as having a

score that was below the knowledge mean.

The fourth section of the questionnaire was examining the attitudes of healthcare
professionals regarding the management of diabetic feet. 10 items made up this
section, and they was taken from the different literatures [47, 52, 63]. The main
topics was discussed in this part are the perception of danger associated with
diabetic foot ulcers, their clinical importance, and the interest that healthcare
professionals do have in diabetic foot care. For this part, a switch to the 5-point
Likert scale will be made. Comparing the likert system to a multiple-choice style
with binary responses allows for a more comprehensive assessment of attitudes.

The data was collected using online Google format.
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4.8 Data quality assurance

This questionnaire which is developed in English is translated to Amharic and back
to in English to check its consistency by language expert. Before the actual data
collection, pre-testing was done in 5% of selected health care professionals at Black
lion Hospital. Accordingly, all the necessary modifications and adjustments was
done before implementation in the main study. The one-day training will be given to
the data collectors and supervisor on the aim of the research, the way of data
collection and ethical consideration during data collection. To ensure its
completeness and consistency, each data was checked by the supervisor and

researcher in daily base to maintain the quality of the data.

4.9 Operational definition

Knowledge: It had fifteen items that included descriptions, risk factors, and
diabetic ulcer treatment. For every question, there were three options: "Yes,"
"No," and "I don't know." Using the findings and the divided knowledge into
two groups, a mean score was produced. Healthcare practitioners were
considered to have good understanding of diabetic foot care if their knowledge
score was at least as high as the mean. Poor knowledge, on the other hand, was

defined as having a score that was below the knowledge mean [21].

Attitude: There were ten questions in this section, each with a 5-point scoring
system. Consequently, 10 and 50 are the lowest and highest attainable total
scores. Positive attitudes will be identified using the median score, favorable
attitude = subject score > median score, unfavorable attitude = subject score <

median score [52].

Practice: There are twelve items in this part that can only be answered with a
Yes or No. The items evaluate the ways in which healthcare providers educate
their patients about changing their lifestyles and caring for their diabetic feet

[47].

Healthcare Professionals: In this study, healthcare providers refer to

professionals involved in the management of diabetic foot ulcers, including

X Vil



physicians, nurses, and diabetes educators who deliver direct care and

education to patients in outpatient settings.

4.10 Data processing and analysis

At the beginning of the analysis the summation of knowledge and attitude scale was
made. Then the variable was recoded and dichotomized. Descriptive statics will be
used to illustrate the means, standard deviation and frequency of study variables.
Bivariate analysis was computed, and variables with p-value less than or equal to p
< =0.25 was fit in to multivariable logistic regression model. Odds ratio (OR) with
95% confidence interval was used to determine the association between dependent
and independent variables. P-values less than or equal to 0.05 was considered as

statistical significant.

To check model fitness, the Hosmer-Lemeshow test was performed, assessing how

well the model predicted outcomes compared to actual observations.

Multicollinearity effects were evaluated using Variance Inflation Factor (VIF)
values; a VIF greater than 10 indicated problematic multicollinearity. If
multicollinearity was detected, variables with high correlations were considered for

removal or adjustment in the model.

4.11 Ethical considerations
Ethical clearance was obtained from ethical the review committee of the SPMMC, and as well as

permission letter was obtained from the hospital medical director. Before data collection, the
purpose and importance of the study was well explained to each study participant and the privacy,
secrecy and wellbeing of individuals involved in the research was protected. For obscurity,
informed written consent obtained and participant’s name was not be used at the time of data
collection and all other personnel information kept entirely obscure and confidentiality was

assured throughout the study period.

4.12 Dissemination of the result

The report of this study first will be submitted and presented to SPMMC, and then
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the copies of the report will be given to SPMMC. Attempt will be made to present
on national and international conference and workshops. Besides, efforts will be

taken to publish on peer-reviewed journal.
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5. Result

5.1 socio demographic characteristics of the participants
A total of 420 respondents participated in the study, resulting in a response rate of 100%. Among
them, 256 (61%) were male. The mean age of the respondents was 29 years (SD = 2.77), ranging
from 24 to 35 years. A little over half, 231 (55%), were married.

The majority, 396 (94.3%), graduated from governmental institutions, and almost all (99%)
pursued their studies in a regular program. Regarding professional background, 221 (52.6%)
were medical doctors, while the remaining 199 (47.4%) were nurses. Among the doctors, 152
(36%) were residents, whereas 151 (36%) of the nurses held a BSc degree or higher. 77.9% of

study participants had never received any training regarding management of diabetic foot care.

In terms of income, the majority, 242 (57.6%), earned a monthly salary between 6,000 and

10,000 ETB.

Table 2 Socio demographic characteristics of participants about management of diabetic
Foot ulcers in the outpatient diabetic clinic setting at SPHMMC, May 2024 — February 2024
(N=420)

Frequency percent
Socio demographic and related variables
Age <30 299 71.2%
31-45 121 28.8%
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Sex

Marital status

Graduate

institution

Learning

program

Type of

profession

Male

Female

Married

Single

Governmental

Private

Regular

Extension/ night

Nurse

Medical doctor

256

164

189

231

396

24

416

199

221

61.0%

39.0%

45.0%

55.0%

94.3%

5.7%

99.0%

1.0%

47.4%

52.6%
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Level of doctor
qualification

Level of nurse
qualification

Training on
diabetic wound
care

Intern
GP
Resident

Specialist

Diploma

B.Sc. and above

Yes

No

12

50

151

46

153

93

327

2.9%

11.9%

36.0%

1.9%

11.0%

36.0%

22.1%

77.9%

22



5.2 Institutional factors
From all participants only 22.1 % of the respondents ever had training on a diabetic wound car.

Three hundred 77.86% of the respondents answer that they have no diabetic foot ulcer preventive

and treatment manual in the hospital. In terms of working unit 22.4% of the respondents work in

Medical OPD followed by 21.7%, 16.7%, 16%, 9%, 5.7% works in Medical ward, surgical ward,

Emergency, surgical OPD, Orthopedic ward respectively.

Training on diabetes wound care.

B no
B ves

Figure 2 Institutional factors about management of diabetic Foot ulcers in the outpatient
diabetic clinic setting at SPHMMC May 2024 — February 2024 (N=420)
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5.3 Personal factors

The majority of respondents (77.4%) reported using the internet as a source of knowledge on the

management of diabetic foot ulcers. Additionally, 66% of participants relied on books as a

source of knowledge, while 50.7% referred to articles for information on diabetic foot ulcer

management. Furthermore, 65% of respondents indicated that they share information with peers

as a source of knowledge on this topic

5.4 Knowledge of Study Participants towards Diabetic Foot ulcer
In this study, a total of 420 participants included and the mean knowledge score was 5.94

+ 2.212. The range of knowledge score obtained in this study was 1-15 out of maximum
possible score of 15. Out of all the participants 322(76.7%) had good knowledge and
98(23.3%) had poor knowledge.

The overall knowledge assessment on diabetic foot ulcer (DFU) among participants
reveals both strengths and significant gaps. Encouragingly, 83.3% correctly identified
neuropathy as the predominant factor responsible for DFU, and 72.6% understood that
sensory neuropathy leads to unnoticed skin damage, resulting in ulcer formation.
However, misconceptions were evident in critical areas, particularly in differentiating
neuropathic and ischemic ulcers, as 77.1% incorrectly believed ischemic ulcers are more
painful than neuropathic ulcers, and 78.1% falsely assumed neuropathy could be ruled
out if the foot skin was cool and pulses were absent. Moreover, while 71.0% recognized
that limb ischemia increases the risk of amputation, a considerable 29.0% lacked this

awareness, highlighting a need for further education.

Regarding wound healing, only 15.2% correctly identified that slough is not always a
sign of infection, indicating a strong misconception regarding wound assessment.
Furthermore, while 69.8% understood that osteomyelitis impairs healing, only 31.2%
recognized that a pink wound bed is a positive sign of healing, with 68.8% incorrectly
assuming it indicated poor progress. The importance of mechanical offloading was
acknowledged by 63.1%, but the remaining 36.9% lacked awareness of this crucial

intervention.
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In terms of treatment approaches, hyperbaric oxygen therapy (HBOT) was widely
misunderstood, with 71.0% incorrectly believing it is recommended even for well-
perfused feet. Encouragingly, a majority (76.0%) correctly stated that infected, highly
exuding wounds should be cleansed daily, and 69.3% recognized the effectiveness of
iodine dressings for infected wounds. However, knowledge of hydrogel dressings was
nearly evenly split, with 51.9% unaware of their role in rehydrating and controlling

moisture in wounds.

Table 3 Knowledge of Study Participants towards Diabetic Foot ulcer in the outpatient
diabetic clinic setting at SPHMMC May 2024 — February 2024 (N=420)

Variables Correct Incorrect I do not know

1 | Neuropathy is the predominant factor

responsible for diabetic ulcers (True) 35083.3%)  55(13.1%) 153.6%)

2 | Sensory neuropathy results in unnoticed
skin damages, which lead to the formation 305(72.6%)  75(17.9%) 40(9.5%)
of ulcers (True)

3 | Autonomic neuropathy is associated with
dry skin, which predisposes to ulcer 251(59.8%) 139(33.1%) 30(7.1%)
formation (True)

4 | Diabetic neuropathic ulcers are typically
found on weight-bearing areas of the foot 257(61.2%)  143(34.0%) 20(4.8%)
(True)

5 | Diabetic ischemic ulcers are less painful

. i . 96(22.9%) | 269(64.0% 55(13.1%
than diabetic neuropathic ulcers (False) ( ) ( °) ( 0)

6 | Neuropathy can be excluded if the foot

2(21. 2! . .
skin is cool and pulses are absent (False) J2A21.9%) | 290(69.0%) 38O0%)

7 | The risk of amputation is higher when
diabetic foot ulcer is associated with limb
ischemia (True) 298(71.0%)  48(11.4%) 74(17.6%)

8 | Presence of slough is not an indication of

. .. . 64(15.1% 264(62.9% 92(21.9%
infection in diabetic ulcers (False) ( °) ( °) ( 0)

9 | Presence of osteomyelitis impairs the

293(69.8% 87(20.7% 40(9.5%
healing of diabetic ulcers (True) P3(E98%) ( °) ©.5%)
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10 | Wound healing progress is unsatisfactory
131(31.2 251(59. .

if the wound bed appears pink (False) 1G12%) - BIGIS%) 3BOH%)
1 . . .

Mech_ar.ncal ofﬂoadlng should be advised 265(63.1%)  128(30.5%) 27(6.4%)

to facilitate ulcer healing (True)
12 | Hyperbaric oxygen therapy is

recommended for ulcer healing even in a

well perfused foot (False) 122(29.0%)  232(55.2%) 66(15.7%)
13 i i

Infected, hlghly exuding wounds should 3190760%)  82(19.5%) 194.5%)

be cleansed daily (True)
14 . . .

qume ‘dr‘essmfgs are e‘ffectl\‘/e for wounds 201(693%)  83(198%) 46(11.0%)

with clinical signs of infection (True)
15 | Hydrogel dressings are useful to rehydrate

the wound bed and control the moisture in

wounds (True 202(48.1%), 103(24.5%) 115(27.4%)

knowledge
M poor knowledge
B good knowledge

Figure 3 Knowledge of Study Participants towards Diabetic Foot ulcer in the outpatient
diabetic clinic setting
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5.5 Attitude of Study Participants towards Diabetic Foot ulcer

The analysis of healthcare providers' attitudes toward diabetic foot ulcer (DFU) management

reveals that a significant proportion exhibits an unfavorable attitude. Out of 420 respondents, 256

(61.0%) demonstrated an unfavorable attitude, while only 164 (39.0%) had a favorable attitude.

This indicates that the majority of healthcare providers may have concerns, misconceptions, or a

lack of confidence regarding DFU management.

The attitude assessment regarding diabetic foot ulcers (DFUs) reveals a mix of perspectives

among the respondents. A significant portion (50%) disagrees with the notion that ulcer

treatment is more important than prevention, highlighting an awareness of the significance of

proactive care. Additionally, 55% of respondents disagree with the statement that regular ulcer

assessment is unnecessary, reinforcing the importance of continuous monitoring. However, there

is some hesitancy regarding diabetic ulcer care, as 42.1% remain neutral on whether it is too

time-consuming, and 46.7% consider it a low-priority task compared to other nursing

responsibilities. Moreover, 43.3% of respondents are neutral about avoiding DFU care, while

42.4% disagree with avoiding it altogether, suggesting mixed confidence and willingness in

managing these cases. A notable 55% agree that educating patients about ulcer care is essential,

yet 55.5% also believe it is not their responsibility to prevent re-ulceration, indicating a gap in

role perception. When it comes to pain management during ulcer care, 50.2% remain neutral

about considering pain while cleaning wounds, and 45.7% express neutrality in their preference

for DFU care. However, 65.7% of respondents find satisfaction in caring for diabetic ulcers,

reflecting a positive outlook despite the challenges. Overall, while awareness of DFU prevention

and management is present, there are notable concerns regarding responsibility, time constraints,

and prioritization.

Table 4 Attitude of Study Participants towards Diabetic Foot ulcer in the outpatient
diabetic clinic setting at SPHMMC May 2024 — February 2024 (N=420)

Variables

Strongly
Agree

Agree

Neither
agree nor
disagree

Disagr
ee

Strongly
disagree
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I think diabetic ulcer treatment is more

important 48(114%) | 16(3.8%)| 34(8.1%) R210(50.0% 112(26.7%)
than ulcer prevention )
2 | I do not think it is necessary to assess o867 8(19%) | 85002%) 123155%) €8(16.29%
diabetic ulcers regularly (6.7%) (19%) (20.2%) (55%) (16.2%)
3 | Diabetic ulcer care is too time-
. 000.00%) | 1229%) | 177(42.1%) 175(41.7% 56(13.3%)
consuming for me to carry out )
4 | In comparison with other areas of
nursing care, diabetic
ulcer care is a low priority task for me 00.0%) | 20(4.8%) | 120(28.6%) |84(20.0%) 196(46.7%)
5 | If I have the opportunity, I would like to
avoid caring
for diabetic ulcers 0000%) | 32(7.6%) | 182(433%) [178(42.4% 28(6.7%)
)
6 | I donot have time to advise each patient
individually on
how to look after their ulcers 4(1.0%) | 8(1.9%) | 126(30.0%) 51(12.1%)| 231(55.0%)
7 | It is not my responsibility to educate
patients with diabetic
ulcers on how to reduce re-ulceration 52(12.4%) | 122.9%) | 89(21.2%) | 34(8.1%) | 233(55.5%)
8 | I cannot think about pain when cleaning
. . 0(0.0%) | 16(3.8%) | 211(50.2%) |169(40.2% 24(5.7%)
diabetic ulcers )
9 | I do not like to care for diabetic ulcers in
. 204.8%) 20(4.8%) (192(45.7%) 144(34.3%44(10.5%)
my Practice )
10 | I do not get satisfaction by caring for
. . 4009.5%) | 8(1.9%) | 60(14.3%) [276(65.7% 36(8.6%)
diabetic ulcers )
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ATTITUDE

Percent

unfavorable attitude favorable attitude

ATTITUDE

Figure 4 Knowledge of Study Participants towards Diabetic Foot ulcer in the outpatient
diabetic clinic setting

5.6 Practice of Study Participants towards Diabetic Foot ulcer
The data analysis reveals that out of 420 respondents, 308 (73.3%) exhibited poor practice,

whereas 112 (26.7%) demonstrated good practice. This indicates that the majority of participants
fall into the poor practice category, with a smaller proportion adhering to good practice. The
cumulative percentage confirms that all responses were accounted for, with 73.3% reaching the

poor practice threshold and the remaining 26.7% classified under good practice.

The practice-related findings indicate that nearly half (48.8%) of the respondents have read

diabetes management guidelines for healthcare providers, while a slightly higher percentage
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(51.2%) has not. However, only 25.5% have attended a class on diabetic foot care, highlighting a
gap in formal education on this subject. Additionally, only 30.5% of respondents record foot
examinations in patient files, and 56.4% ask about foot status at each visit. A significant majority
(87.6%) does not practice the 60-second screening tool for diabetic patients, and 36.7% do not
check for loss of sensation in the feet. Alarmingly, 95.2% do not check patients' footwear at each
visit, which is a critical aspect of preventing complications. On a positive note, 72.6% educate
and encourage diabetic patients to quit smoking. More than half (57.6%) report lacking diabetic
wound care experience, and a vast majority (81.4%) express a need for further training in
diabetic foot care. Meanwhile, 73.6% check for foot deformities, calluses, infections, or ulcers at

each visit, suggesting a relatively good practice in this area

Table S Practice of Study Participants towards Diabetic Foot ulcer in the outpatient diabetic
clinic setting at SPHMMC May 2024 — February 2024 (N=420)

Variables Yes No
1 Have you ever read any of the 215(51.2%) 205(48.8%)
diabetes management guidelines
for healthcare providers?

2 Have you ever attended a class on | 313(74.5%) 107(25.5%)
how to care for a diabetic patient’s
foot status?

3 I do record in the file the foot 292(69.5%) 128(30.5%)
examination of diabetic patients
attending my facility

4 I do ask patients about their foot 183(43.6%) 237(56.4%)
status at each visit

5 I do practice a 60-s screening tool 368(87.6%) 52(12.4%)
assessment for all my diabetic
patients

6 I do check patient’s feet for loss of 154(36.7%) 266 (63.3%)
sensation

7 I do check diabetic patient’s feet for | 400(95.2%) 20(4.8%)

any deformities, calluses, infections
or ulcers at each visit

30



8 I do check diabetic patient’s 115(27.4%) 305(72.6%)
footwear at each visit
10 I educate and encourage diabetic 178(42.4%) 242(57.6%)
patients on smoking cessation

11 Do you think you need training in 78(18.6%) 342(81.4%)
diabetic foot care?
12 I do not have diabetic wound care 111(26.4%) 309(73.6%)
experience
PRACTICE

B Poor practice
B Good practice

Figure S Practice of Study Participants towards Diabetic Foot ulcer in the outpatient
diabetic clinic setting

5.7 Factors associated with knowledge of participants on diabetic foot ulcer

Initially, cross-tabulations were conducted for all variables to assess the association between

dependent and independent variables. Then, bi-variable and multivariable analyses were
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performed to determine the factors associated with healthcare providers' knowledge of diabetic

foot ulcer (DFU) management.

In the bi-variable analysis, factors significantly associated with knowledge about DFU
management included gender, work experience, type of profession, level of doctors'

qualification, level of nurses' qualification, the existence of a DFU prevention and treatment
manual, using books as a source of knowledge on DFU management, using articles as a source of
knowledge on DFU management, sharing knowledge with peers, and working in a diabetic clinic

or surgical outpatient department (OPD).

After controlling for confounding factors in the multivariable logistic regression analysis, the
existence of a DFU prevention and treatment manual,work experience, using books as a source
of knowledge, using articles as a source of knowledge, and sharing knowledge with peers were

found to be significantly associated with knowledge of DFU management.

Specifically, Participants who had no manual on DFU treatment and prevention were less
knowledgeable about DFU management (AOR = 0.279, 95% CI: 0.117-0.666), compared to

who had manual.

Similarly, using articles as a source of knowledge was significantly associated with DFU
management, participants who had no manual on DFU treatment and prevention were less
knowledgeable about DFU management (AOR = 0.279, 95% CI: 0.117-0.666), compared to
who had manual. Lastly, sharing knowledge with peers was another significant factor, Those
who did not engage in peer discussions were three times more knowledgeable about DFU

management (AOR =2.978, 95% CI: 1.491-5.949), compared to who share with peers.
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Table 6 bi-variable and multivariable binary logistic regression analysis for computed
variables affecting knowledge of healthcare providers regarding management of diabetic
foot ulcer, Addis Ababa, Ethiopia, (n=420).

Variables Categories Knowledge COR p- AOR (95%
(95% value | CI)
CDh
Poor Good
Sex Male 47(48.0%) | 209(64.9%) | 1
Female 51(52.0%) | 113(35.1%) | 0.49 0.61 |0.77(0.28-
2.11)
Age <30 65(66.3%) | 234(72.7%) | 1
31-45 33(33.7%) | 88(27.3%) | 0.74 0.35 | 0.46(0.094-
2.30)
Work <2 year 19(19.4%) | 97(30.1%) |1
experience
2-5 year 59(60.2%) | 205(63.7%) | 0.68 0.013 | 0.251(0.084-
0.748)
>5 year 20(20.4%) | 20(6.2%) 0.91 0.001 | 0.46 (0.391,
2.12)
Type of Medical doctor | 8(8.2%) 213(66.1%) | 1
profession
Nurse 90(91.8%) | 109(33.9%) | 0.045 0.1 0.27(0.099-
0.77)
Level of doctors | GP 1(1.4%) 50(15.5%) |1
qualification
Intern 0(0.00%) | 12(3.7%)
Resident 8(8.2%) 143(44.4%) | 0.3 0.4 0.63(0.225-

1.81)
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Specialist 0(0.00%) | 8(2.5%)
Level of nurses | B.Sc. and above | 70(71.4%) | 81(25.2%) |1
qualification
Diploma 20(20.4%) | 26(8.1%) 1.12 0.9 0.47(0.15-
1.46)
Training about Yes 19(19.4%) | 74(23.0%) |1
diabetes wound
care. No 79(80.6%) | 248(77.0%) | 0.8 0.56 | 0.72(0.26-
1.96)
existence of Yes 19(19.4%) | 101(31.4%) | 1
diabetic foot ulcer
preventive and No 79(80.6%) | 221(68.6%) | 0.052 0.004 | 0.279(0.117-
treatment manual 0.666)
Current working | Surgical OPD 8(8.2%) 30(9.3%) 1
unit
Diabetic clinic 8(8.2%) 8(2.5%) 0.26 0.87 | 1.053(0.562-
1.973)
Medical OPD 26(26.5%) | 68(21.1%) | 2.26 0.044 | 0.46(0.094-
2.30)
Emergency 8(8.2%) 59(18.3%) | 1.96 0.43 | 0.35(0.07-
1.81)
Surgical ward 8(8.2%) 30(9.3%) 1 0.114 | 1.959(1.970-
4.685)
Medical ward 28(28.6%) | 63(19.6%) | 0.6 0.32
Orthopedic ward | 8(8.2%) 16(5%) 0.53 0.14
Others 0(0.0%) 20(6.2%)
use internet as Yes 72(73.5%) | 253(78.6%) | 1
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source of
knowledge on
management if
diabetic foot
ulcer

No

26(26.5%)

69(21.4%)

0.75

0.21

0.15(0.7-1.81)

use book as
source of
knowledge on
management if
diabetic foot
ulcer

Yes

44(44.9%)

233(72.4%)

No

54(55.1%)

89(27.6%)

0.31

0.000

0.113(0.037-
0.344)

use articles as
source of
knowledge on
management if
diabetic foot
ulcer

Yes

8(8.2%)

205(63.7%)

No

90(91.8%)

117(36.3%)

0.05

0.000

14.488(3.844-
54.60)

sharing with
peers as source
of knowledge

Yes

35(35.7%)

241(74.8%)

No

63(64.3%)

81(25.2%)

0.18

0.002

2.978(1.49-
5.949)

*P value less than 0.05 were significant, 1 reference group
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5.8 Factors associated with Attitude of participants on diabetic foot ulcer

In the bi-variable analysis, factors that were significantly associated with attitude toward the
management of diabetic foot ulcers (DFU) included age, type of profession, having training on
DFU management, level of nursing qualification, the existence of a diabetic foot ulcer prevention
and treatment manual, using books as a source of knowledge on DFU management, using articles

as a source of knowledge on DFU management, and sharing knowledge with peers.

After controlling for confounding factors in the multivariable logistic regression analysis, having
training on DFU management, using books as a source of knowledge, using articles as a source
of knowledge, and sharing knowledge with peers were found to be significantly associated with a

positive attitude toward DFU management.

Specifically, participants who reported having training on DFU management were 0.292 times
more likely to have a favorable attitude toward DFU management (AOR = 0.292, 95% CI:
0.165-0.518). Additionally, using books as a source of knowledge was found to be a strong
predictor of a positive attitude, as healthcare providers who used books were 21 times more
likely to have a favorable attitude compared to those who did not (AOR = 21.079, 95% CI:
9.522-46.66).

Similarly, using articles as a source of knowledge was significantly associated with DFU
management, with healthcare providers who used articles being 0.447 times more likely to have
a good attitude (AOR = 0.447, 95% CI: 0.229-0.875). Finally, sharing knowledge with peers
was also a significant predictor, as those who engaged in peer discussions were 0.543 times more
likely to have a positive attitude toward DFU management (AOR = 0.543, 95% CI: 0.330—
0.891).
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Table 7 bi-variable and multivariable binary logistic regression analysis for computed
variables affecting attitude of healthcare providers regarding management of diabetic foot
ulcer, Addis Ababa, Ethiopia, (n=420).

Variables Categories Attitude COR p- AOR (95%
(95% value | CI)
CDh
Poor Good
Sex Male 152(59.4%) | 104(63.4%) | 1
Female 104(40.6%) | 60(36.6%) | 0.84 0.61 |0.77(0.28-
2.11)
Age <30 192(75.0%) | 107(65.2%) | 1
31-45 64(25.0%) |57(34.8%) | 1.59 0.35 | 0.46(0.094-
2.30)
Work <2 year 84(32.8%) | 32(19.5%) |1
experience
2-5 year 148(57.8%) | 116(70.7%) | 2.05 0.005 | 9.231(1.853-
45.99)
>5 year 24(9.4%) 16(9.8%) 1.75
Type of Medical doctor | 125(48.8%) | 95(58.5%) |1
profession
Nurse 131(51.2%) | 68(41.5%) | 0.68 0.00 | 0.27(0.099-
0.77)
Level of doctors | GP 26(10.2%) | 24(14.6%) |1
qualification
Intern 4(1.6%) 8(4.9%) 2.16 0.4 0.63(0.225-
1.81)
Resident 95(37.1%) |56(34.1%) | 0.63 1.00 | 1.673(0.66-

1.16)
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Specialist 0(0.00%) 8(4.9%)
Level of nurses | B.Sc. and above | 111(43.4%) | 4024.4%) |1
qualification
Diploma 22(8.6%) 24(14.6%) | 3.02 0.9 0.47(0.15-
1.46)
Training about Yes 69(27.0%) |24(14.6%) |1
diabetes wound
care. No 187(73.0%) | 140(85.4%) | 2.15 0.000 | 0.292(0.165-
0.518)
existence of Yes 68(26.6%) | 52(31.7%) |1
diabetic foot ulcer
preventive and No 188(73.4%) | 112(68.3%) | 0.77 0.87 | 0.88(0.18-
treatment manual 4.2)
Current working | Surgical OPD 34(16.4%) | 4(2.4%) 1
unit
Diabetic clinic | 12(4.7%) 4(2.4%) 2.8 0.4 0.63(0.225-
1.81)
Medical OPD 62(24.4%) | 32(19.5%) | 4.3 0.9 0.47(0.15-
1.46)
Emergency 47(18.4%) | 20(12.5%) | 0.23 0.56 | 0.72(0.26-
1.96)
Surgical ward 42(16.4%) | 28(17.1%) | 0.36
Medical ward 35(13.7%) | 56(34.1%) | 0.877 0.87 | 0.88(0.18-
4.2)
Orthopedic 12(4.7%) 12(57.3%) | 0.54
ward
Others 12(4.7%) 8(4.9%) 0.36
use internet as Yes 161(62.9%) | 164(100%) | 1
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source of No 95(37.1%) | 0(0.00%) 0.23 10.97(0.87-
knowledge on 1.01)
management if
diabetic foot
ulcer

use book as Yes 129(50.4%) | 148(90.2%) | 1
source of
knowledge on

management if G- 127(49.6%) | 16(9.8%) | 0.10 0.000 | 21.07(9.522-
diabetic foot 46.66)

ulcer

use articles as Yes 113(44.1%) | 100(61.0%) | 1
source of

knowledge on No 143(55.9%) | 64(39.0%) | 0.50 0.01 | 0.447(0.229-
management if 0.875)

diabetic foot
ulcer

sharing with Yes 184(71.9%) | 92(56.1%) | 1
peers as source

No 72(28.1%) | 72(43.9%) |2 0.01 | 0.543(0.330-

of knowledge
0.891)

*P value less than 0.05 were significant, 1 reference group

5.9 Factors associated with Practice of participants on diabetic foot ulcer
In the bi-variable analysis, factors significantly associated with the practice of diabetic foot
ulcer (DFU) management included gender, graduation institution, type of profession, level of
nurses' qualification, having training on DFU management, the existence of a DFU prevention
and treatment manual, using the internet as a source of knowledge on DFU management, using

books as a source of knowledge, using articles as a source of knowledge, sharing knowledge
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with peers, and working in a diabetic clinic or surgical outpatient department (OPD).

After controlling for confounding factors in the multivariable logistic regression analysis, only

gender and sharing knowledge with peers were found to be significantly associated with DFU

management practice.

Specifically, participants who reported sharing knowledge with peers were three times more

likely to have good practice in DFU management (AOR = 3.16, 95% CI: 1.716-5.820).

Additionally, this study revealed that being a female healthcare provider was associated with a

0.55 times higher likelihood of having good practice in DFU management (AOR = 0.55, 95%
CI: 0.330-0.921).

Table 8 bi-variable and multivariable binary logistic regression analysis for computed
variables affecting practice of healthcare providers regarding management of diabetic foot
ulcer, Addis Ababa, Ethiopia, (n=420).

Variables Categories Practice COR p- AOR (95% CI)
(95% value
CI)
Poor Good
Sex Male 204(66.2%) | 52(46.4%) | 1
Female 104(33.8%) | 60(53.6%) | 2.2 0.02 | 0.552(0.330-
0.921)
Age <30 219(71.1%) | 80(71.4%) | 1
31-45 89(28.9%) | 32(28.6%) | 0.98 0.35 | 0.46(0.094-2.30)
Work <2 year 76(24.7%) | 40(35.7%) | 1
experience
2-5 year 200(64.9%) | 64(57.1%) | 0.6 9.231(1.853-
45.99)
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>5 year 32(10.4%) | 8(7.1%) 0.09
Type of Medical doctor | 193(62.7%) | 28(25.0%) | 1
profession
Nurse 115(37.3%) | 84(75.0%) | 5.03 0.27(0.099-0.77)
Level of GP 46(14.9%) | 4(75.0%) |1
doctors
qualification Intern 12(3.9%) 0(0.00%) 0.4 0.63(0.225-1.81)
Resident 127(41.2%) | 24(21.4%) | 2.17
Specialist 8(2.6%) 0(0.00%)
Level of nurses | B.Sc. and 83(26.9%) | 68(60.7%) | 1
qualification above
Diploma 28(9.1%) 18(16.1%) | 0.78 0.9 0.47(0.15-1.46)
Training about | Yes 77(25.0%) | 16(14.3%) | 1
diabetes wound
care. No 231(75.0%) | 96(85.7%) | 2 0.51 | 0.72(0.26-1.96)
existence of Yes 104(33.8%) | 16(14.3%) | 1
diabetic foot
ulcer preventive No 204(66.2%) | 96(85.7%) | 3.05 0.7 0.88(0.18-4.2)
and treatment
manual
Current Surgical OPD | 34(11.0%) | 4(3.6%) 1
working unit
Diabetic clinic | 8(2.6%) 8(7.1%) 8.5 0.204 | 0.45(0.788,3.039)
Medical OPD | 54(17.5%) | 40(35.7%) | 3.14 0.957 | 1.43(0.58-3.55)
Emergency 55(17.9%) | 12(10.7%) | 0.9 0.54 | 0.2(0.06-0.65)
Surgical ward | 58(18.8%) | 12(10.7%) | 0.87 0.12 | 0.58(0.17-2.66)
Medical ward | 67(21.8%) | 24(21.4%) | 1.5 0.7
Orthopedic 16(5.2%) 8(7.1%) 2.12 1.00
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ward

Others

16(5.2%)

4(3.6%)

1.06

use internet as
source of
knowledge on
management if
diabetic foot
ulcer

Yes

265(86.0%)

60(53.6%)

No

43(14.0%)

52(46.4%)

5.3

0.24

1.249(0.27-
2.327)

use book as
source of
knowledge on
management if
diabetic foot
ulcer

Yes

233(75.6%)

44(39.3%)

No

75(24.4%)

68(60.7%)

4.8

0.753

1.162(0.456-
2.96)

use articles as
source of
knowledge on
management if
diabetic foot
ulcer

Yes

185(60.1%)

28(25.0%)

No

123(39.9%)

84(75.0%)

4.51

0.000

3.16(1.71-5.82)

sharing with
peers as source
of knowledge

Yes

188(61.0%)

88(78.6%)

No

120(39.0%)

24(21.4%)

0.42

0.000

3.16(1.716-
5.820)

*P value less than 0.05 were significant, 1 reference group
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Discussion
This study provides critical insights into the knowledge, attitudes, and practices (KAP) of
healthcare providers regarding diabetic foot ulcer (DFU) management at SPHMMC in Addis
Ababa. The findings reveal significant gaps that could adversely affect patient outcomes and

underscore the need for targeted interventions.

Knowledge of Healthcare Providers

The study found that 76.7% of respondents possessed good knowledge of DFU management,
while 23.3% had poor knowledge, with a mean knowledge score of 5.94 + 2.212 out of 15. These
results indicate a substantial proportion of healthcare providers lack comprehensive knowledge,
which aligns with findings from studies in other regions. For instance, a study in the Sol Plaatje
sub-district of South Africa reported that 58.1% of nurses were aware of national diabetic foot
guidelines, but many were unfamiliar with essential assessment tools like the 10 g monofilament
test (26). Similarly, research from Saudi Arabia found that only 63.4% of healthcare providers
had adequate knowledge of DFU management, highlighting a persistent knowledge gap across
different healthcare settings (35). These findings underscore the need for enhanced educational

interventions tailored to healthcare providers' specific needs.

Attitudes toward DFU Management

A notable 61% of healthcare providers in this study exhibited unfavorable attitudes toward the
management of diabetic foot ulcers (DFUs), which could negatively impact patient care. Factors
such as a lack of training and limited access to educational resources were significantly
associated with these attitudes. Comparatively, a study conducted at Hawassa Comprehensive
Specialized Hospital in Ethiopia reported that while 79.2% of diabetic patients had a positive
attitude toward DFU management, only 43.2% engaged in proper foot care practices (18). This
discrepancy between attitudes and actual practices highlights the need for a deeper understanding

of the factors influencing healthcare providers' behaviors.
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In comparing these findings to those from India, where 85% of nurses recognized the importance
of DFU management, it is concerning that only 47% adhered to the recommended clinical
guidelines. This inconsistency between belief and action reinforces the idea that fostering
positive attitudes alone is insufficient. The evidence suggests that practical reinforcement
through hands-on training and robust institutional support is crucial to translating positive

attitudes into effective patient management practices.

Practice of DFU Management

The current study revealed that 73.3% of healthcare providers demonstrated poor practices in
DFU management, indicating a substantial gap between knowledge and practice. This issue has
been similarly reported in multiple studies. In South Africa, research on nurses' DFU
management practices highlighted deficiencies in the implementation of diabetic foot care
protocols despite awareness of guidelines (26). A study from Nigeria reported that only 35.5% of
healthcare providers regularly conducted foot examinations for diabetic patients, and 29% had
never received formal training on DFU management (48). The findings from our study align with
these international reports, reinforcing the need for structured training programs and institutional

support to translate knowledge into practice effectively.

Institutional and Personal Factors Influencing DFU Management

Institutional support plays a pivotal role in effective DFU management. In this study, only 22.1%
of healthcare providers had received formal training on diabetic wound care, and 71.9% reported
the absence of a DFU prevention and treatment manual in their hospital. Similar challenges have
been reported in other regions. In a study conducted in Pakistan, only 19% of healthcare
providers had received structured training on DFU management, and the absence of standardized
protocols was cited as a major barrier to effective care (10). Furthermore, the role of personal
learning preferences was evident in our study, with 77.4% of respondents relying on the internet,
66% on books, and 50.7% on journal articles as sources of knowledge. Peer discussions also

played a significant role, with 65% of respondents engaging in knowledge-sharing activities.
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These findings align with studies emphasizing the importance of continuous professional

development and accessible educational resources in enhancing DFU management.

Factors Associated with Knowledge of DFU Management

Multivariable logistic regression analysis identified several significant factors associated with
higher knowledge levels regarding diabetic foot ulcer (DFU) management among healthcare
providers. Specifically, access to a DFU prevention and treatment manual, utilization of books
and articles as knowledge sources, and participation in peer discussions emerged as critical
components. Participants with access to a DFU manual demonstrated enhanced knowledge about
effective management practices, underscoring the importance of standardized guidelines in

clinical settings.

Engagement in peer learning significantly enriched knowledge, with those participating in peer
discussions being nearly three times more knowledgeable about DFU management. This finding
emphasizes the value of collaborative learning environments, which allow healthcare providers
to share experiences and best practices, thereby enhancing the overall quality of care delivered to

patients.

These findings are consistent with research conducted in the United Kingdom, where access to
clinical guidelines and active participation in peer discussions significantly improved nurses'
knowledge of DFU management. Similarly, a study in the United States highlighted that ongoing
education and collaborative learning environments positively influenced healthcare providers'
competencies in managing diabetic foot ulcers. The evidence suggests that fostering a culture of
continuous learning, through both formal resources and peer interaction, is essential for

empowering healthcare providers to adopt effective DFU management practices
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Factors associated with Atitudes of DFU managment

The findings related to healthcare providers' attitudes toward diabetic foot ulcer (DFU)
management underscore the importance of training and educational resources. Participants who
received training on DFU management exhibited significantly more favorable attitudes,
highlighting the role of structured educational interventions. Additionally, using books as a
knowledge source substantially increased the likelihood of a positive attitude, emphasizing the
value of comprehensive materials. The positive influence of utilizing articles and engaging in
peer discussions further reinforces the need for ongoing professional development and
collaborative learning. These results suggest that enhancing access to training and fostering
knowledge sharing can improve attitudes toward DFU management, ultimately benefiting patient

care.
Factors associated with practice of DFU Mangament

The results concerning the practice of DFU management reveal significant associations with
gender and peer knowledge sharing. Participants involved in peer discussions were three times
more likely to demonstrate good practices, indicating the importance of collaborative
communication among healthcare providers. Moreover, the finding that female healthcare
providers were more likely to exhibit good practices may reflect broader sociocultural
influences. These insights underline the necessity for interventions that promote knowledge
sharing and create supportive environments, enhancing the quality of DFU management across

healthcare settings

Limitation of the study

Despite its valuable findings, this study has several limitations that should be considered when

interpreting the results:

1. Cross-Sectional Design — Since the study employs a cross-sectional design, it captures only a
snapshot of healthcare providers' knowledge, attitudes, and practices at a specific point in time.

This limits the ability to establish causality between associated factors and DFU management.
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2. Self-Reported Data — The study relies on self-reported responses from healthcare providers,
which may introduce social desirability bias. Participants might have provided responses they

perceived as favorable rather than reflecting their actual knowledge or practices.

3. Single-Center Study — The study was conducted at a single healthcare facility (SPHMMC),
which may limit the generalizability of the findings to other hospitals or regions with different

healthcare systems, resources, and protocols.

4. Limited Objective Assessment of Practice — While the study assessed self-reported practices,
direct observation of clinical practices was not conducted. This may lead to discrepancies

between reported and actual behaviors in DFU management.

5. Potential Recall Bias — Participants were required to recall aspects of their training and clinical

experiences, which could have introduced recall bias, affecting the accuracy of the responses.

6. Lack of Comparative Pre- and Post-Training Evaluation — The study does not include a pre-
and post-training assessment to evaluate how educational interventions could improve

knowledge, attitudes, and practices over time.

7. Exclusion of Patient Perspectives — The study focuses solely on healthcare providers, omitting
patient perspectives on DFU management, which could provide a more comprehensive

understanding of the challenges in DFU care.
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Conclusions
This study assessed the knowledge, attitudes, and practices of healthcare providers regarding
diabetic foot ulcer (DFU) management at SPHMMC, Addis Ababa, Ethiopia. The findings
revealed significant gaps that could impact patient outcomes, emphasizing the need for targeted
interventions to improve DFU care. While a considerable proportion of healthcare providers
displayed good knowledge of DFU management, notable deficiencies persisted. Furthermore, a
significant percentage of participants demonstrated poor practices, highlighting a significant
knowledge-practice gap that could negatively impact patient care. Similar patterns have been
reported in studies from South Africa, India, and Nigeria, underscoring the global challenge of

ensuring evidence-based DFU management in clinical settings..

Institutional and personal factors played a critical role in shaping healthcare providers’
competencies. Limited access to DFU guidelines, insufficient training, and a lack of structured
education programs were identified as major barriers. Conversely, engagement in peer
discussions, utilization of books and articles, and access to DFU prevention manuals were
associated with higher knowledge levels. These findings align with international research,
reinforcing the importance of continuous professional development and institutional support in

improving DFU management.

To address these gaps, this study highlights the urgent need for expanding structured training
programs, developing standardized DFU guidelines, encouraging peer learning, and

strengthening institutional support. By implementing these strategies, healthcare facilities can
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enhance the quality of DFU management, ultimately leading to better patient outcomes and

reduced complications.

Future research should focus on longitudinal studies to assess the long-term impact of training
interventions and include direct observations of clinical practice to provide a more
comprehensive understanding of DFU management. Additionally, integrating patient

perspectives could offer valuable insights into improving overall diabetic foot care.

Recommendation

For Healthcare Providers

1. Enhancing Training and Education Programs
o Implement regular, structured DFU training programs for healthcare providers,
including doctors, nurses, and other relevant staff.
o Integrate DFU management into continuous professional development (CPD)
programs and medical/nursing curricula.
o Conduct workshops and hands-on clinical training sessions focused on best
practices in DFU prevention, assessment, and treatment.
2. Improving Clinical Practice and Resource Availability
o Ensure the availability of essential tools such as the 10 g monofilament test,
Doppler devices, and wound care supplies.
o Develop multidisciplinary DFU care teams, including, endocrinologists, nurses,
and wound care specialists, to enhance collaborative management.
o Implement regular audits and monitoring systems to assess compliance with DFU
management protocols.

For Healthcare Administrators

1. Developing and Disseminating Standardized Guidelines
o Establish and distribute comprehensive DFU prevention and management
guidelines tailored to the local healthcare context.
o Ensure easy access to DFU manuals and protocols within healthcare facilities to
improve adherence to evidence-based practices.
o Encourage the adoption of international DFU management guidelines, adapting
them to the Ethiopian healthcare system where necessary.
2. Strengthening Institutional Support
o Advocate for policy changes that prioritize DFU management as a critical aspect
of diabetic care.
o Allocate funding for DFU-related training, research, and the procurement of
necessary medical supplies.
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o

Establish DFU-focused outpatient clinics and wound care centers to improve
patient access to specialized care.

For Policymakers

1. Promoting Positive Attitudes toward DFU Management

O

Address misconceptions and negative perceptions about DFU management
through targeted awareness campaigns.

Strengthen the role of mentorship and leadership in fostering a culture of
proactive DFU care.

Encourage recognition and incentives for healthcare providers who demonstrate
excellence in DFU management.

2. Encouraging Knowledge Sharing and Peer Learning

o

Facilitate peer discussions, case conferences, and experience-sharing platforms
among healthcare providers.

Promote inter-professional collaboration to strengthen DFU knowledge and skills.
Utilize digital platforms, such as online forums and webinars, to enhance
knowledge exchange.

For Researchers

1. Future Research Directions

o

Conduct longitudinal studies to evaluate the long-term impact of training and
guideline implementation on DFU outcomes.

Investigate patient-related factors affecting DFU prevention and treatment to
develop holistic interventions.

Explore innovative approaches, such as telemedicine and mobile health
applications, to enhance DFU education and care delivery.
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Annex

Consent form

Hello, my name is Dr. BedeMariam Fekade a final year family medicine

resident at SPMMC. I am doing a research with objective of Assessing the

knowledge, attitudes and Practice of Health care providers regarding the

management of diabetic Foot ulcers in the outpatient setting at SPHMMC,

Addis Ababa Ethiopia. You are selected randomly and I would like you to

answer the questions that are prepared for you and which will take 20-25

minutes of your time to fill. Your answers to these questions will remain

confidential and your name will not be written on the questionnaire. You have

the rights to withdraw from the study at any stage or to restrict the information

you provide from being used as a part of the data analysis.

Do you agree to participate in the study? A. Yes -------------

English version questionnaire

Thank you for participating in the study.

PART 1. Socio demographic and economic data of participants.

S/N Questions Response Code Skip
101 Age (YIS.) | eeeieeesesssassnncsnscnnns
102 Sex: Male 1
Female 2
103 What is your marital status? Married 1
Single 2
Divorced 3
Widowed 4
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104 Graduate institution Private
Government
105 Learning program regular 1
Extension/night 2
106 Level of nurse qualification Diploma 1
B.Sc. and above 2
107 Type of profession Nurse 1
Medical Doctor 2
Health Officer 3
others 4
108 Level of doctor qualification Specialist 1
Resident 2
GP 3
Intern 4
109 Monthly income (ETB)
110 Work experience in a year
PART 1l. Institutional factors
S/N Questions Response Code Skip
201 Training about diabetes wound Yes 1
care. No 3
202 existence of diabetic foot ulcer Yes 1
preventive and treatment manual No 5
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203 Current working unit Surgical OPD 1
Medical OPD 2
Emergency 3
Surgical ward 4
Medical ward 5
Orthopedic ward 6
Others 7
PART I11. Personal Factors
S/N Questions Response Code Skip
101 use internet as source of yes 1
knowledge on management if no 2
diabetic foot ulcer
102 use book as source of knowledge | yes 1
on management if diabetic foot
ulcer no 7
103 use articles as source of yes 1
knowledge on management if
diabetic foot ulcer no 2
104 sharing with peers as source of yes 1
knowledge
no 2
PART 1V. Knowledge on Diabetic foot Ulcer
Correct Incorrect I do not know
1 | Neuropathy is the predominant factor
1 2 3

responsible for diabetic ulcers (True)
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Sensory neuropathy results in unnoticed
skin damages, which lead to the formation
of ulcers (True)

Autonomic neuropathy is associated with
dry skin, which predisposes to ulcer
formation (True)

Diabetic neuropathic ulcers are typically
found on weight-bearing areas of the foot
(True)

Diabetic ischemic ulcers are less painful
than diabetic neuropathic ulcers (False)

Neuropathy can be excluded if the foot
skin is cool and pulses are absent (False)

The risk of amputation is higher when
diabetic foot ulcer is associated with limb
ischemia (True)

Presence of slough is not an indication of
infection in diabetic ulcers (False)

Presence of osteomyelitis impairs the
healing of diabetic ulcers (True)

10

Wound healing progress is unsatisfactory
if the wound bed appears pink (False)

11

Mechanical offloading should be advised
to facilitate ulcer healing (True)

12

Hyperbaric oxygen therapy is
recommended for ulcer healing even in a
well perfused foot (False)

13

Infected, highly exuding wounds should
be cleansed daily (True)

14

Iodine dressings are effective for wounds
with clinical signs of infection (True)

15

Hydrogel dressings are useful to rehydrate
the wound bed and control the moisture in
wounds (True
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Part V. Attitudes to Diabetic foot Ulcer

ith .
Strongl Neither Disagr | Strongly
Agree Agree | agree nor ee disagree
yAg disagree
1 | Ithink diabetic ulcer treatment is more
important 1 2 3 4 5
than ulcer prevention
2 | I do not think it is necessary to assess
. . 1 2 3 4 5
diabetic ulcers regularly
3 | Diabetic ulcer care is too time-consuming | ) ; A s
for me to carry out
4 | In comparison with other areas of nursing
care, diabetic 1 ) 3 4 5
ulcer care is a low priority task for me
5 | If I have the opportunity, I would like to
avoid caring 1 ) 3 4 5
for diabetic ulcers
6 | I do not have time to advise each patient
individually on 1 2 3 4 5
how to look after their ulcers
7 | It is not my responsibility to educate
patients with diabetic 1 2 3 4 5
ulcers on how to reduce re-ulceration
8 | I cannot think about pain when cleaning
. . 1 2 3 4 5
diabetic ulcers
9 | I do not like to care for diabetic ulcers in
my 1 2 3 4 5
practice
10 | I do not get satisfaction by caring for
. . 1 2 3 4 5
diabetic ulcers
Part VI. Practice related questions
S/N Questions Response Code Skip
1 Have you ever read any of the Yes 1
diabetes management guidelines No >
for healthcare providers?
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2 Have you ever attended a class on | Yes 1
how to care for a diabetic patient’s
foot status? no 2
3 I do record in the file the foot Yes 1
examination of diabetic patients No 5
attending my facility
4 I do ask patients about their foot Yes 1
status at each visit No 5
5 I do practice a 60-s screening tool Yes 1
assessment for all my diabetic No 3
patients
6 I do check patient’s feet for loss of | Yes 1
sensation No 5
7 I do check diabetic patient’s feet for | Yes 1
any deformities, calluses, infections No 5
or ulcers at each visit
8 I do check diabetic patient’s Yes 1
footwear at each visit No 2
9 I always discuss diet with my Yes 1
diabetic patients
No 2
10 I educate and encourage diabetic Yes 1
patients on smoking cessation No 5
11 Do you think you need training in Yes 1
; ) 0
diabetic foot care? No 7
12 I do not have diabetic wound care Yes
experience No 5
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Ambharic version

h&d L e3P T NP Oi-chHO AG ANGTILeR avlB.
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S/N TERPT goAT he HAA
101 0L (NATPF7T) | sieeeeeeeretectesssnnnene
102 27 g Te 1
Ot 2
103 ONF U2 P 907 LaPAAN? £10 1
£A10 2
Ot 3
ap/TLat e9e+at 4
104 Pfao/ ()t +dge P 1
a0t 2
105 PavaY4 0 T (9P a @ (1§ 1
P9 F/0CPT 2
106 PTIUCT LLE L. The] 1
L.A0.0L. AT NAL 2
107 Pav<@ 0%} ich 1
Phh9°s &hiC 2
Pm.G oYy 3
A 4
108 oCYP ML
109 e/7e- APL: (N9avt)
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hed 1. +299P one-vF

S/N TeRPT IoAT ne HAA
201 A ARG N0 ROAT A7ThN00 AAMS. | AP
he
202 eOC (03 hhg°g gvavs@ avqC K 1
hQ 2
203 AU 07¢- & P& 715 OPD 1
AP hh9°s OPD 2
&1 WD 3
PPL 719 heA 4
PAPEPT Pehh9PG hed 5
AT Uh9°G hed 6
A 7
h&A 1. P9 °h7e4F
S/N TERPT oAT ne: HAA
101 ATTCETT RIL 0Pt IO LTIk | h o 1
he 2
102 X h&7 K7L ChD-P 1 IO mPbTIn | AP 1
he 2
103 K& TT WL ChOPT PP LdTIk | po 1
he 2
104 PA@-bT PR NARST OC av et AP 1
AP 2
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h&A 1V. NOC VPG 0A%IC RNNT AL PA AD-PT

+hha | Fhhd hgLag: AA@-pg°

1 | wocTt adne aceT (Aot PiE@- ot

-, 1 2 3
7 | AT Pt (LO-CTE) PTILTOP 0BG 14T

Lantad, LU @f ANt a2 mCLanTAA. | ) 3

(h@E)
3 | h@-RFILh 10-CTE NRLP $4 OC PHBET 1,

A(I° OL RANT a4 MC LIAMN(AD-1T). 1 2 3
4 | fanC N3 wo-CTEhA RO OH@-7 LH W08t

0710 P0G NFPF AL 815N (A1) 1 ) 3
5 | eanc NfiF ischemic &0t he.Lth . 5 3

LO-CTENA AAACH £10 Vard® CFD-(hOF).
6 | Ph9IC $8 heHPH AS PAN 9T A Lo-C Tk

A1 LFAA=(hOT) 1 2 3
7 | POC UaRIHE PR°1C ROAT N A°IC ischemia OC

(L7167 PaPRl T A& NG PA 102 (AD-1T) 1 2 3
g | @ aoF¢ 0420 0th ROt OOT A 2017

avF4.y 099,040, PPANT ALLAT.(hOT) 1 2 3
9 | AvthT3RAL T (osteomyelitis) 254 PAC

RAATT PLONT BN (hDF) 1 2 3
10 | 0t 0088 AAL®- CH (hvt) DFP RON 09797

1.8+ API(L ARUPT9P: 1 2 3

ANOE (AD-1F) 1 2 3
12 | 7&TCACSh ARAET Mhg°G &N (L7 (40

A9C OO W77 A9Th9° Lavhid (hat) 1 5 3
13 | eHOhA? AN erOm- kOt 0P o2

AOFD (h@rT) 1 2 3
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PA24.0T7 DA ZhE PARFT AAFO- RANT PAT4.7

14
AN aPANN @<, 3] 10 (hD-1T) 1 2 3
15 | P7eRCEN ANNT PRANT AAD AT ATIRA AT
NeadeT @aT PADT ACTOT APSNMC MPY,
O (hO-7h 1 2 3
h&A V. AARC Ve G holC AN PAD- Aarahht
nmge " ohnA% AAMOTT nmge
Aneyegy | AOTITINU- e | RARTIY
U H go::
1 | A% A729900@- hehd aPhahAPOAC OG- (mh9Ps
R E PANTT NPLHD- 979979 ANLAL
ALaPANTHYP 1 2 3 4 5
3 | PaRC O AANT €00 A7hh0 AN9° U
099.4.8 1@~ 1 2 3 4 5
4 | hAbeT 910079 A7 00, 0FPTF OC ALIRAC, PANC
Vargo+G AT AThN00 ARL HPHE P9 1 ) 3 4 5
P9LAM®- +10C hD-::
5 | &M NTTU, 2ANC N AAVFO- ROAT
A7Th 007 0018 AdAIAU- 1 ) 3 4 3
6 | hPT8TeT T, RANFOT W8T A7LT Than (-
APF AaPgPNC 1LH, PATIIP 1 2 3 4 5
7 | RGN0 LAVFD-Y FhTLPTF WT81S RONTT
W78 ATLTLPTIN TINHTIC PAY HALYE hRLATP 1 2 3 4 5
g | ee.enhth eOACTT NI4T L1 AA YaPg® T
1 2 3 4 5
ANTFAI®
9 | OF0& @ PANC NTF RAATT av7hanA
AMDL:9P 1 2 3 4 5
10 | #&.L0.hth ROATT NP TnONN AChT AATTU-9P: | ) 3 4 5
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h&A VI, THITE P PEPTF7 L.ATIaDS.

S/N TeLPT goAT ne- HAA
1 AMS AmO0P APSNPT e0aC NG AP 1
Uh9°G avavg ePFy A (1@- 0@ P(r?
AL 2
2 AOC  UPPTT PAC TICT RI&T | p9 1
A9 7han NhEA O-AT HATLPA?
A% 2
3 040ATS OOT PTLTTET POC YPPHPT | 1
PAIC I°COP¢ 4L D-AT ANIPHIINAY-::
A% 2
4 NAL78 78 +UHT IO HET7 QA KD 1
KICFFO ToIC hmSPAU-
A% 2
5 AU9° 200G Yoo+ PIE 060-PT AP 1
PI9M 40 aDASP “19P197F AATITPBAY-:: 5
he
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6 Pcharg® ATLAT7 TIMt AATIT FFALT AP 1
NI hCTF Al 1MAD-=
h® 2
7 AL M0 AL AT @9 PAhd | po 1
o QRCOPIOPIYF Yaogei i u NG
OLg° EANT i PARC VPPHEDT KOG | he 2
L4971
8 AL 7% T PG Yaogo+s K 1
BaIPFy havAhFau-
AP 2
9 O C Yoo+t OC U LH QA AP0 | jo 1
ADLPAU-:
AL 2
10 PG YIPPHET U077 W78, PPaD h® 1
AOTILAU- hS AN FAU-:
AL 2
11 000G Yard> TS h9lC A7, AL AAMST | 1o 1
LOLAIPFA NAD- PAON?
AL 2
12 PRAA AThN0N, AL PATTIP AP
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