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ABSTRACT

Diabetic foot ulcer (DFU) is defined as a localized wound of the skin and/or underlying tissue
below the uncle in people with diabetes mellitus irrespective of duration. It is one of the chronic
complications of diabetes which has more than 25% lifetime risk and it is the leading cause of
non-traumatic lower limb amputation. In Ethiopia there are no major studies assessed the
prevalence and associated factors of diabetic foot ulcers among diabetic patients at a zonal or
regional level. The objective of this study was to assess the prevalence and its associated factors
of diabetic foot ulcers among diabetic patients attending follow-up clinics at public hospitals of
Goff and Wolaita zones south Ethiopia. An institution-based cross-sectional study was conducted
from March 1-30/2021. Systematic random sampling technique was used to select the study
subjects. Epi data and SPSS version 20 was used for data cleaning and analysis. Bi-varriate and
multi-varriate logstic regression was done to identify independent predictors of diabetic foo ulcer.
The prevalence of diabetic foot ulcer was found to be 22.6%. Five variables;poor foot care
peripheral neuropathy ,duration of diabetes >=10 years,HbAlc level >=7.0mg/dl , and
overweight had statistically significant association with diabetic foot ulcer .The prevalence of
diabetic foot ulcer at the study area is high. Responsible bodies should work hardly to prevent

diabetic foot ulcer and its related complications.

Key words: diabetes mellitus, diabetic foot ulcer, diabetic foot syndrome.
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CAPTER ONE: INTRODUCTION

Diabetes mellitus is one of the metabolic disorders characterized by elevated blood glucose which
is caused by genetic and environmental factors that destruct beta cells of the pancreas and or
decrease tissue resistance towards insulin(1). It is known for its devastating acute and chronic
complications (2). Diabetic foot ulcer is one of the major complications of diabetes Mellitus with

an estimated lifetime risk of 10-25% among diabetic patients(3).

Diabetes and related complications are becoming the main concern of the world health
contributing to a major cause of morbidity and mortality(1). Diabetic foot ulcer and other lower
extremity complications are by far very common, complex, and has a significant economic
impact on the patient as well as the medical coast of countries(2). A diabetic foot ulcer is defined
as a localized wound of the skin and/or underlying tissue below the uncle in people with diabetes
mellitus irrespective of duration(3). Diabetic neuropathy, trauma, and concomitant peripheral
vascular disease are considered as some of the causes of DFU (4). The lifetime incidence of a
foot ulcer is estimated to be 19% to 34% among people with diabetes(2). Diabetic foot ulcer
(DFU), peripheral vascular disease (PVD), and peripheral neuropathy (PN) are the leading cause

of lower extremity amputation in patients with diabetes mellitus(5).

The pathophysiology of DFU heavily relies on a triad of neuropathy, trauma with secondary
infection, and arterial occlusive disease. The intrinsic muscle atrophy produced by peripheral
neuropathy leads to anatomical changes of the hammertoe on the plantar surface of the foot at
the metatarsal heads(4). Diabetic peripheral neuropathy (DPN) is the single most important risk
factor for the development of DFU(6). Arterial occlusion due to hyperglycemia and associated
changes in glucose metabolism, perfusion of the foot below the level become inadequate to

maintain skin integrity and result in ischemic ulcer or gangrene(4).

A detailed patient history, physical examination with due emphasis on the co-existence of renal
and cardiac conditions in patients with diabetes mellitus is important to identify, predict, and
prevent DFU (4).



Regular examination of feet for signs of neuropathy, impaired blood flow, and skin changes, and
proper footwear can prevent foot ulcers that often lead to gangrene and limb amputation(7). The
American diabetic association (ADA) outlined as a risk factor for a foot ulcer and recommended
to include in the comprehensive foot examination for adult patients with diabetes include foot
ulcer history, previous amputation, peripheral neuropathy, peripheral vascular disease, foot
deformity, diabetic nephropathy, visual impairment, (especially patients on dialysis), poor
glycemic control, and cigarette smoking(8). According to international diabetic federation (IDF)
Clinical Practice Recommendations on the Diabetic Foot — 2017 a person with a history of
previous foot ulceration or previous lower extremity amputation is 36 times more likely to
develop a future ulcer and 50% chance to develop a serious lesion on the contralateral limb within

two years respectively(6).

The primary management goal of a diabetic foot ulcer is preventing lower extremity amputation
through early identification of risk foot, proper treatment of ulcerated foot, and avoiding further

problems(3).

Optimizing the treatment of atherosclerotic risk factors, enhanced wound healing measures,
ensuring appropriate shoe wear, treating infection, and providing patient rehabilitation to remain
ambulatory activities should always be involved in the multidisciplinary management of critical

limb ischemia and foot ulcer(9).

DFU can heal with appropriate therapy like surgical debridement, off-loading of pressure,
attention to infection, and if necessary, vascular reconstruction. A study in a territory hospital in
Europe indicated that approximately 77% of DFU healed in one year(2). Adjuvant wound therapy
options like negative pressure therapy, platelet driving growth factor, living cellular therapy, and
extracellular matrix products were recommended for DFUs that fail to improve after four weeks
of standard wound care(6).

The incidence of DFU and its complications are dramatically increasing due to the high
prevalence of diabetes mellitus and the improving life expectancy of diabetic patients. Therefore
the DFU has to be one of the major research areas for the prevention, early detection, and proper

management, avoiding complications, and rehabilitation(6, 10).



Diabetes mellitus and its complex complications are increasing due to population expansion,
urbanization, increased aging, reduced physical activity, and dietary changes. It is estimated that
there were 463 million diabetic patients globally in 2019(11, 12). Globally 6% of adults are
estimated to have either DM 1 or Il, and of these 80% live in low and middle-income
countries(13). If this trend continues, an estimated 592 million people or one in ten adults will
have diabetes by 2035(14). In the last two decades, the prevalence of diabetics has been

increasing dramatically(15).

One of the major complications of diabetes mellitus is DFU and the global prevalence is
estimated to be more than 6% (16). Studies show that diabetic foot ulcer is the leading cause of
non-traumatic limb amputation and it is estimated that there is amputation every 30 seconds due
to diabetes in the world (3). According to the international diabetic report of WHO 2015, it is
estimated that 9.1 million to 26.1 million people develop DFU worldwide annually(2). According
to a recent study conducted to assess the characteristics, prevalence, and outcome of DFU in

Africa, 13% of diabetic patients develop a foot ulcer in Africa(17).

Diabetic foot ulcer precedes 85% of lower-limb amputations in patients with diabetes mellitus
and it is a chronic disabling complication that affects more than 350 million people worldwide
as of seminars in vascular surgery report 2018(9). The five-year mortality rate of patients with
DFU is ranging from 43% to 55% and up to 75% in patients with lower limb amputations(3). A
diabetic foot ulcer is one of the devastating complications of diabetes is responsible for 20 % of

hospital admission(4).

The proper understanding and comprehensive management of DFU is lacking among health care
providers which is the other significant contributing factor in the early identification and
management(6). It is reported that only 23-49% of diabetic patients are evaluated about foot
ulcers by their health care providers(8). Recurrence of a foot ulcer is the other challenge with

40% and 60% recurrence in one year and three years respectively(2).

Foot ulcers compromise the quality of life by affecting daily activities, physical health, and the
economy(18). Studies show that DFU adversely affects the health-related quality of life among
diabetic patients(19). Diabetic foot ulcer has a substantial economic burden on the patients

expending from 9-13 billion dollars annually (20). Besides all this knowledge of patients with



DFU had low knowledge about diabetic foot care even when compared with diabetic patients
without DFU(21).

According to the systemic review and meta-analysis conducted in 2019, in Ethiopia, the overall
prevalence of DFU is estimated to be 12.98 % with a higher magnitude in Addis Ababa the capital
of the country (1). The prevalence of DFU is expected to be more than this hence patients
screened for peripheral neuropathy and diabetic foot are very low(22). Rural residence, presence
of callus in the feet, poor foot self-care practice, and body mass index are associated with foot
ulcers (1, 23). According to a descriptive retrospective study using medical records at black lion
specialized hospital, the major admission diagnosis(39%) for type two DM was DFU(24)

The prevalence of DFU and its associated factors were studied in some hospitals of the country
with prevalence ranging from 1.5% to 31.5% (1, 25, 26). But no major studies are indicating the
prevalence of DFU and associated factors at the zonal or regional level. Therefore, the aim of
this study was to assess the prevalence and its associated factors of diabetic foot ulcer among
diabetic patients attending diabetic follow up clinic at public hospitals of Wolaita and Goffa zones, South
Ethiopia. This will help to understand the extent of its impact to create appropriate investigation
and treatment guidelines. Another significance of this study for the nursing profession is, it will
provide evidence-based data for diabetic foot ulcer care. Furthermore, the finding may serve as

baseline data for policymakers and researchers.



CHAPTER TWO: LITERATURE REVIEW

A diabetic foot ulcer is a severe and complex complication of diabetes that is characterized by
lesions in the deep tissues associated with the neurologic and peripheral vascular disorder of the
lower limb below the ankle (10). Loss of sensation, limited joint mobility, and deformity would
result in callus formation. Because of this, abnormal load and subcutaneous hemorrhage form
which eventually leads to ulceration(3). The management of foot ulcers should involve a
multidisciplinary team with great due on prevention of lower limb amputation. This team needs
to involve the diabetic patient as an active member that works with the team to adopt behaviors
that enable them to prevent injuries(3, 5). A total of 45 previous studies, guidelines, and reports
on DFU were reviewed that were published between 2013 and 2020. Then, the prevalence,

associated factors, study method, and gaps in the study were critically analyzed.

A systemic review and meta-analysis on the global epidemiology of diabetic foot ulceration in
2017 revealed that the prevalence of global DFU was 6.3% which was higher in males (4.5%)
than females(3.5%)(10). Another study conducted to assess the prevalence of foot ulcers on 6992
diabetic patients using ICD-9 diagnosis code from health plan administrative data indicated that
205(2.9%) had DFU and 101 (1.4%) had lower extremity amputations(27). A descriptive cross-
sectional study conducted in southwest Iran among 605 diabetic patients shows that 39 (6.4%)
of diabetic patients developed foot ulcers (15). A similar study conducted on 92 diabetic patients
who are under renal replacement therapy in Spain hospital shows that 17.4% of the patients had
developed DFU (28). A two-year prospective cohort study conducted on ulcer free diabetic
patients at Ahvaz hospital of Iran found that the incidence of DFU was 5.62%(29). A cross-
sectional study conducted in Saudi Arabia found that among 598 diabetic patients the overall
prevalence of DFU was 11.4%(30). A community-based cross-sectional study conducted to
assess the prevalence of diabetic foot syndrome (DFS) among 620 DM patients declared that
51.8% had DFS(31).



A systemic review and meta-analysis conducted to assess the prevalence, characteristics, and
outcome of DFU in Africa in 2018 identified that the prevalence of DFU in Africa was 13% and
approximately 15% undergo lower extremity amputation(17). A cross-sectional study conducted
in Egypt to assess the prevalence and associated factors among adult DM patients aged 18 years
and above show that the prevalence of DFU was 14.8% with 6.1% active ulcer and 8.7% previous
history of foot ulcer(32). A similar study conducted in two regional hospitals of Cameroon found
that the prevalence of DFU was 11.8%(33). Another similar study conducted in Khartoum Sudan
determined the prevalence of DFU was 18.1% among 310 diabetic patients on treatment for at

least one year in hospital(34).

According to the systemic review and meta-analysis conducted in Ethiopia, the prevalence of
DFU was found to be 12.98 with the highest magnitude in Addis Ababa(1). An institution-based
Cross-sectional study conducted among diabetic patients attending diabetic follow-up clinics at
Amahara regional state shows that the prevalence of diabetic retinopathy, foot ulcer, and
nephropathy were 25.5%, 21.2%, and 11.4% respectively(26). A similar study conducted at the
University of Gonder referral hospital revealed that the prevalence of DFU was 13.6%(35).
Another similar study conducted in the Ayder referral hospital Tigrai region among adult diabetic
patients attending diabetic clinics determined the prevalence of DFU to be 12%(25). Based on
the cross-sectional study conducted in Arbaminch hospital south Ethiopia, the prevalence of DFU
among 216 diabetic patients was found to be 32(14.8%)(36).



According to a cross-sectional study conducted in Jeddah Saudi Arabia insulin use, longer
diabetic duration and non-Saudi nationality were associated with a higher prevalence of foot ulcer
and the study also show Patients with DPN had 3.21 times higher odds of foot complications
than those without the condition, and patients with PAD had nearly 3 fold higher odds of foot

complications than those without the condition(30).

Another similar study at the university hospital of Michigan USA mentioned that the presence
of micro or macrovascular disease would higher the prevalence of foot complications almost by
two to four folds (27).

A study conducted by Ahvaz southwest Iran identified that patients with decreased 10gm of
monofilament sensation had nine times more chance of developing DFU than patients with
normal sensation. The study also addressed that abnormal ankle-brachial index (ABI) increases
the odds of DFU by 6 folds. Furthermore, the study illustrated that long diabetic duration,
illiteracy, and increased BMI were significantly associated with foot ulcers(15)

A prospective cohort study conducted in Ahvaz Iran to determine risk factors associated with
diabetic foot ulcer among diabetic patients revealed the following results: patients with
dyslipidemia had a six-fold higher chance of developing a foot ulcer, patients with diabetic
nephropathy had a three-fold higher chance of developing foot ulcers, patients with the previous
history of a diabetic foot ulcer or amputation had seventeen times more chance of developing

foot ulcers and patient with callus had four-fold more chance of developing foot ulcers (37).

Another prospective cohort study conducted to determine the incidence and risk factors of
diabetic foot ulcers has shown that a patient with a previous history of DFU or amputation is ten
times more likely to develop DFU when compared to patients with no history of DFU. The other
associated factor in this study was insulin usage, in which case patients under insulin therapy are
six times more likely to develop foot ulcers than patients using oral diabetic agents or lifestyle
modification. According to the study distal neuropathy, and foot deformity were also

significantly associated with foot ulcers(29).



In a study conducted in the northern area of Saudi Arabia older age and long diabetic, duration
had four and six times more chance of developing DFU than young age and short diabetic period

respectively(38).

A study conducted at Taw am-John Hopkins affiliated hospital shows that illiterate diabetic
patients are less likely to recognize foot risk factors(P-value 0.004), use proper footwear(P-value

0.010), and practice foot care(P-value 0.002) in comparison to literates(39).

A study conducted in Sri Lanka determined that low income, impaired vibration sense, and
abnormal monofilament test were found to be 23 times, 25 times and 2 times increased the risk

of developing DFU respectively (40).

A large prospective cohort study conducted at Riyadh, Saudi Arabia demonstrated that chariot
joint, PN, PVD diabetic duration of 10 years and above and poor glycemic control have increased
the risk of DFU by 42,15,14, 7, and 3 times respectively (41).

Based on the systemic review and meta-analysis to assess characteristics prevalence and outcome
of diabetic ulcers in Africa, diabetic neuropathy was found to be the most predisposing factor for
DFU, and prevalence of the peripheral arterial disease is correlated with lower limb

amputations(17).

A cross-sectional study conducted to assess Prevalence, Clinical Presentation, and Factors
Associated With Diabetic Foot Ulcer in Cameroon, revealed that loss of protective sensation and
peripheral arterial disease were independently associated with foot ulcer (33).

According to a study in Khartoum Sudan, non-healing DFU were significantly associated with
duration of ulcer (<12 months) (P value=0.002), smoking (P value=0.000), poor glycemic control

(P-value 0.001), and presence of skin callus P-value-0.000)

According to a across a sectional study conducted in Alexandra, Egypt foot ulcer is associated

with a history of coronary disease (p-value 0.001), and renal replacement(p-value 0.001)(32)..

Unmatched case control study conducted to identify the determinant factors of diabetic foot ulcer

at Tikur Anbessa specialized hospital indicated that patients who are using insulin alone, who



has PN, and do not inspect their foot daily had three times, seven times and six times increased

risk of developing diabetic foot ulcer(42)

According to cross-sectional research conducted on diabetic patients attending the diabetic
follow up clinic of Gonder referral hospital north Ethiopia, patients living in a rural area are 2.57
times more likely to develop foot ulcers than urban residents. The study also identified obesity,
poor self-care practice and neuropathy increased the risk of DFU by two, three, and twenty-two

times respectively (35).

A similar study conducted at Arbaminch hospital south Ethiopia revealed that rural residence
mean arterial blood pressure greater than 90 mm hg and duration of diabetes for more than 10
years Were independently increased the risk of developing DFU by four, five, and eight times

respectively (36).

The average world prevalence of DFU is calculated to be 6.3% with the higher prevalence in
North America(13%, 95% ClI: 10.0-15.9) and the lowest prevalence in oceanic(3%, 95% CI: 0.0-
5.01)(10). Most literatures agree that peripheral arterial disease, peripheral neuropathy, long
duration of diabetes, and rural residence were significantly associated with a high prevalence of
DFU((1, 30, 36). In Ethiopia, though few studies assessed the prevalence of DFU and associated
factors among diabetic patients, they were not consistent and only a single hospital-based
survey(1, 5, 25, 35, 36). Therefore, there is a need to see the prevalence of DFU and associated

factors among diabetic patients in different hospitals at two or more zones.



This conceptual framework is developed after a critical review of previous researches, foot care
guidelines, and global diabetic reports (1, 5, 10, 32, 43). The diagram shows the relationship
between DFU and the possible influential factors like socio-demographic factors, behavioral
factors, clinical factors, and diabetes-related factors.
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Figure 1. A conceptual frame work for DFU developed after reviewing different previous
literatures for the topic prevalence of DFU and its associated factors among diabetic patients
attending diabetic clinic at public hospitals of Goffa and Wolaita zones, 2021.
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CHAPTER THREE: OBJECTIVE

3.1. General Objective
» Toassess the prevalence and its associated factors of DFU among diabetic patients attending

diabetic follow-up clinics at public hospitals of Wolaita and Goffa zones, south Ethiopia
from March 1-30/2021.

3.2. Specific Objectives

» To determine the prevalence of diabetic foot ulcers

» To identify factors associated with diabetic foot ulcer

12



CHAPTER FOUR: METHODS AND MATERIALS

4.1. Study Setting and Period

The study was conducted from March 1-30/2021 at three public hospitals of Wolaita and Goffa
zones south Ethiopia. Wolaita and Goffa zones are found 312 and 415 km far from Addis Ababa
respectively in the southwest direction. According to the population projection of Ethiopia 2019,
the total population of wolaita and Goffa were 2,044,079 and 964,3632 respectively (44). A total
of eight public hospitals in the zones; five from the wolaita zone and three from the Goffa zone.

From these eight hospitals, five hospitals have separate diabetic follow up clinic.

4.2. Study Design

v’ Institution-based cross-sectional study design was used.

4.3. Population

4.3.1. Source population
v" Diabetic patients attending diabetic clinics at public hospitals of Wolaita and Goffa zones

4.3.2. Study population.
v Diabetic patients attending diabetic clinics at randomly selected public hospitals of
Wolaita and Goffa zones.
4.3.3. Study subjects
v" Randomly selected diabetic patients who fulfil the inclusion criteria and attending
diabetic clinics at randomly selected public hospitals of Wolaita and Goffa zones from
March 1-30 2021.

4.4, Eligibility Criteria
4.4.1. Inclusion criteria

v All diabetic patients attending diabetic clinics and who have at least one prior visit to

randomly selected public hospitals.

4.4.2. Exclusion criteria
v Clients who are critically ill and mentally incompetent who are unable to provide the
required information by themselves

v' Gestational diabetes

13



Sample size (N) is calculated using a single proportion formula. Considering the following
assumption: standard normal distribution with a confidence interval (CI) of 95%(Z=1.96), the
tolerable margin of error (d=0.05), and anticipated proportion of diabetic DFU, 12.98 % (p)taken
from a previous meta-analysis study(1) and a design effect of 1.5 to have sufficient sample size.
There are 1752 diabetic patients attending in five public hospitals of wolaita and Goffa zones

according to the existing annual reports of the institution 2012 E.C.

- (Za/2)*p(1 —p) _ (1.96)%0.13(1 — 0.13) _

dz (0.05)2 174

Since the total population is less than 10,000, a correction formula is used

no 174
nf=1+m= =158
N 1+175;

By adding a 10% non-response rate the sample size will be =174
And considering the design effect of 1.5, the total sample size will be 1.5*174=261
Where

n=sample size
P= prevalence 12.98% (1)
Za/2= standard normal distribution with 95% confidence interval is 1.96

d=margin of error 5% and

NN

nf= final sample size

There are five hospitals which have diabetic follow up clinic in Wolaita and Goffa zones. Out of
these, three public, Sawula general hospital, Christian hospital and Otona referral hospital were
selected by using the lottery method. The number of study subjects are proportionally allocated
(based on the mean number of diabetic patients attending diabetic clinics monthly in each
selected hospital). Average number of diabetic patients attending diabetic clinic of Otona referral
hospital, Sawula general hospital and Christian hospital were 1320(39.7%),1082(32.6%) and
916(27.6) respectively. Therefore 104 subjects from Otona general hospital,84 subjects from and
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73 subjects from Christian hospital a total of 261 participants identified. Study subjects are
selected by a systematic random sampling method by using the patient register as a sampling
frame.

4.7.1. Dependent variable

> Diabetic foot ulcer

4.7.2. Independent variables
» Clinical factors: PVD, PN, hypertension, renal problem, Hb1AC, BMI, active foot
problem
» Socio-demographic factors: age, sex, educational level, marital status, place of
residence, occupation
> Diabetic information: type of diabetes, duration of diabetes, stage of diabetic
management

» Behavioral factors: foot care, adherence to treatment,

» Foot ulcer: refers to a diabetic patient with a current foot ulcer below the uncle during
observation by a data collector.

» Good adherence: patients who have scored all of the described adherence components

» Good Foot care: patients who have scored a mean of the described foot care components

15



Data was collected by using a structured questionnaire. The questionnaire was adapted from
different previous published literature on similar study topics with the (1, 5, 6).1t is prepared
for face to face interview with the diabetic patient and has four parts. Part -l socio-
demographic characteristic, Part-11 history of diabetic Mellitus, part- 111 behavioral factors,

and part-1V clinical factors.

The questionnaire was reviewed by a senior expert on diabetes mellitus for its internal
validity and revised according to the comments obtained from the expert(face
validity)(45).besides this, to ensure the quality of the questionnaire pretest was done on 5%
of the total population at Areka hospital and any error found during the pretest was corrected
and modification was made into the final version of the data collection format. To maintain
consistency of the tool the questionnaire first translated from English to Amharic by
language expert then back to English. Training was given to data collectors and supervisors
for two days before the actual data collection All completed data collection forms was
examined for completeness and consistency during data management, storage, cleaning,

and analysis.

Data was collected by six nurses were are oriented about DFU screening and who are working

in the study setting during the study period. Those patients who attend the diabetic clinic and

fulfill the inclusion criteria had undergone screening for DFU and be interviewed. Clinical factors

like PVD, PN, hypertension, renal problem, Hb1lAC, and BMI was collected from patient

documents.
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The collected data was cleaned and checked for any missing and inconsistency by epi data,
and then exported to SPSS version 20 for analysis. Descriptive statistics was performed to
identify the distribution of socio-demographic characteristics of the study participants.
Besides, Bivariate logistic regression was used to assess the association between dependent
and independent variables. To control confounding effect those variables having p-value <
0.05 in Bivariate logistic regression were enter into multivariate logistic regression. Then
those variables having a p-value <0.05 are considered as having a significant independent

association.

Ethical clearance and an approval letter was obtained from the Institutional Review Board
of the College of Health Sciences of Addis Ababa University. An official letter was
obtained from the school of Nursing and Midwifery, TASH. After explaining the purpose
and possible benefit of the study, written informed consent was obtained from each patient
before starting the procedure. The study was explained fully (i.e. the aim of the study; the
significance of the study) to each patient before joining the study and for patient agreed to
participate then informed consent form was given to sign. The study participants are
informed about their rights to refuse to join, ask any question, or withdraw at any particular
point during the data collection process without being frustrated. Appropriate covid-19
prevention measures were strictly maintained by wearing a face mask, using a hand

sanitizer, and keeping physical distance during the data collection.
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CHAPTER FIVE: RESULT

A total of 261 study subjects were interviewed with 100% response rate. The mean age of the
respondents was 51.13 + 12.581 years. Majority 176(67.4%) of the study subjects were males
and most 159(61%) of the respondents were urban residents. Protestant religion took the first
place by 96(37%) whereas 214(82%) of the participants of the study were married. Half of the
respondents 129(49.4%) had educational level of collage and above and government employment

was the primary occupation of the respondents.

Table 1. Socio demographic characteristic of diabetic patients at diabetic follow up clinics of
Wolaita and Goffa zones, South Ethiopia march 2021, N=261

Variable Frequency Percent
Gender

Male 176 67.4
Female 85 32.6
Age

16-22 9 3.4
23-29 11 4.2
30-36 10 3.8
37-43 31 11.9
44-50 53 20.3
51-57 62 23.8
58-64 51 19.5
65-71 28 10.7
72 and over 6 2.3
Mean age 51.13 + 12.581 years

Marital status

Single 28 10.7
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Married

Divorced

Widowed
Residence

Urban

Rural

Educational status
No formal education
Primary school
Secondary school
Collage and above
Occupation
Government employee
Non- government employee
Self employed
Farmer

Student

Others

Religion

Orthodox

Muslim

Protestant

Catholic

Others

214
15

159
102

58
37
37
129

94
28
56
40
16
27

90
60
96
11

82.0
5.7
1.5

60.9
39.1

22.2
14.2
14.2
49.4

36.0
10.7
215
15.3
6.1

10.3

34.5
23.0
36.8
4.2
1.5
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Type two diabetes is the most common 186 (71.3%) type of diabetes among respondents and

majority 203(77.8%) of the subjects’ duration of diabetes since diagnosis was less than 10 years.

Oral diabetic agent was the most common 160(61.3%) type of diabetic medication used among

the respondents.

Table 2. Diabetic related characteristic of diabetic patients attending diabetic follow up clinic at
public hospitals of Wolaita and Goffa zones, South Ethiopia march 2021, N=261

Variable Frequency Percent
Type of diagnosis

Type one 75 28.7
Type two 186 71.3
Place of diagnosis

Public health institution 236 90.4
Private health institution 25 9.6
Type of diabetic medication

Insulin alone 74 28.4
Oral anti diabetic agent 160 61.3
Both injectable and oral antidiabetic agent 25 9.6
Life style modification 2 0.8
Duration of diabetes

< 10 years 203 77.8
>= 10 years 58 22.2
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5.3. Prevalence of diabetic foot ulcer

59 respondents were presented with diabetic foot ulcer at the time of data collection which is
22.6% of the subjects and 41(69.5%) of them are type two diabetic patients.60% Of patients
with diabetic ulcer also had hypertension and more than half 34(57.6%) of them had poor
diabetic foot care. Three fourth of patients with diabetic foot ulcer were adhered to diabetic

treatment where as 60% them had diabetic peripheral neuropathy.

Figure 2. Prevalence of diabetic foot ulcer among diabetic patients attending diabetic follow up
clinic at public hospitals of Wolaita and Goffa zones South Ethiopia March 2021.N=261

5.4. Behavior related characteristics of respondents

Regarding to adherence to treatment, majority 238(91.2%) of respondents had good adherence
to their treatment specifically taking medication, attending follow up and checking blood glucose
properly. likewise, most of the respondents inspect their foot daily, bath feet with warm non-

water, moisturize feet, cut nails carefully
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Figure 3. Foot care practice of diabetic patients attending diabetic follow up clinic at public
hospitals of Wolaita and Goffa zones, South Ethiopia March 2021 N=261

5.5. Clinical characteristic of respondents

One quarter 65 (24.9%) of the respondents were found to be hypertensive whereas 96(36,8%) of
respondents had HbAL1C greater than 7.0mg/dl. Pertaining to co-morbidity, chronic kidney
disease, peripheral neuropathy, and peripheral vascular disease were 25(9%), 49(18.8%) and
27(10.3%) respectively. Majority 187(71.6%) of the respondents had normal body mass index
but also significant 62(23.7%) number of respondents had body mass index of above normal

(over weight and obese).
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Table 3. Clinical related characteristics of diabetic patents attending diabetic follow up clinic at
public hospitals of Wolaita and Goffa zones, South Ethiopia March 2021, N=261

Variable Frequency Percent

Hypertension

Yes 65 24.9
No 169 75.1
HbAlc

<7mg/dI 165 63.2
>=7mg/dI 96 36.8

Chronic kidney disease

Yes 25 9.6
No 236 90.4
Peripheral vascular disease

Yes 27 10.3
No 234 89.7
Peripheral neuropathy

Yes 49 18.8
No 212 81.2
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Ten variables (type of diabetic medication, adherence to treatment, foot care, hypertension,
chronic kidney disease, peripheral vascular disease, peripheral neuropathy, level of HbAlc,
duration of diabetes and body mass index) were met required minima for multivariate logistic
regression analysis from bivariate logistic regression with P-value of 0.05. For these 10 variables
multivariate logistic regression analysis was done and only five variables (foot care, peripheral
neuropathy, duration of diabetes, level of HbAlc, and body mass index) had found to be
statistically significant association with the dependent variable by scoring P-value of less than
0.05.

Further, patients with poor foot care had 4 times higher chance of developing diabetic foot ulcer
in comparison with diabetic patients with good foot care (AOR: 3.932, 95%CI (1.113,13.891)
and also peripheral neuropath increased the risk by 6 times when compared to diabetic patients
without peripheral neuropathy (AOR; 6.223,95%CI (1.309,29.596). Pertaining to duration,
diabetes patients who had more than 10 years of diabetes since diagnosis were found to be 5.4
times higher chance of developing diabetic foot ulcer in comparison with those who were
diagnosed for less than 10 years (AOR; 5.463,95%CI (2.603,28.013). Considering level of
HbAlc, patients who had HbAlc level more than 7.0mg/dl were 68 times higher chance of
developing foot ulcer when compared with patients who has less than 7.0mg/dl. This study also
revealed that overweight patients had 17 times higher chance of developing DFU when compared
to patient with normal weight.
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Table 4. Factors associated with diabetic foot ulcer among diabetic patients attending diabetic follow up clinic at Public hospitals of
Wolaita and Goffa zones, South Ethiopia March 2021, N=261

Variables Diabetic foot ulcer COR (95%CiI) P value AOR (95%Cl) P value
Yes no

Type of diabetic

medication

Insulin alone 18(24.3%) 56(75.7%) 1 1

Oral anti diabetic ~ 25(15.6%) 135(84.4%)  .576(.292,1.139 0.113 .435(.073,2.585) .360

agent alone

Both 16(64%) 9(36%) 5.531(2.088,14.651) .001* .704(.072,6.916) .764

Life style 0(0%) 2(100%) .000(.000,.00) .000 .000(.000,.000) 1.000

modification

Adherence to

treatment

Good adherence 42(17.6%) 196(82.4%) 1 1

Poor adherence 17(73.9%) 6(26.1%) 13.22(4.920,35.533) .000* 1.711 321

11.3(0.176,16.468)

Foot care

Good foot care 26(12.1%) 188(87.9%) 1 1

Poor foot care 33(70.2%) 14(29.8%) 17(8.070-35.997) .000* 3.932(1.113,13.89  .033*

1)



Hypertension
Yes
No

Chronic kidney
disease

Yes
No

Peripheral
vascular disease

Yes
No

Peripheral
neuropathy

Yes

No
HbAlc
<7mg/dl
>=7mg/dl

36(55.4%)
23(11.7%)

19(76.0%)
40(16.9%)

19(70.4%)
40(17.1%)

34(69.4%)

25(11.8%)

4(2.4%)
55(57.3%)

29(44.6%)
173(83.3%)

6(14.0%)
196(73.1%)

8(29.6%)
194(82.9%)

15(30.6%)

187(88.2%)

161(97.6%)
41 (42.7%)

9.337(4.853,17.967)
1

15.517(5.831,41.294)
1

11.519(4.714,28.146)
1

16.955(8.113,35.432)

1
53.9(18.496,157.623)

.000*

.000*

.000*

.000*

.000*

1.328(.296,6.060)
1

1.957(.253,15.164)
1

243(.035,1.678)
1

6.223(1.309,29.59
6)

1

1

68.404(13.523,346
015)

714

520

151

.022*

.000*



Duration of
diabetes

<10 years

>=10 years

Body mass index
Norma

Over weight
Obese

Under weight

26(12.8%)
33(56.9%)

22(11.8%)
16(48.5%)
19(65.5%)
2(16.7%)

177(87.2%)
25(43.1%)

165(88.2%)
17(51.5%)
10(34.5%)
10(83.3%)

1
8.986(4.631,17.438)

1
7.059(3.125,15.944)
14.250(5.878,34.547)
1.500(.308,7,297)

.000*

.000*
.000*
.615

1

5.463(2.603,28.01
3)

1
17.3(2.97,101.50)
1.140(.149,8.705)
588(.036,9.507)

.000*

.002*
.899
.708

* Statistically significant at p-value< 0.0



CHAPTER SIX: DISCUSSION
Diabetic foot ulcer is still the leading cause of non-traumatic lower limb amputation , but the

prevalence of diabetic foot ulcer is still dramatically increasing through the country and the whole
world as well.(17) The computed prevalence of diabetic foot ulcer prevalence from this study

further assured this situation with 22.6%.

The prevalence from this study was consistent with studies conducted Felege Hiwot referral
hospital, northern Ethiopia (21.7%) and Sudan Khartoum (18.1%).(26, 34) Whereas relatively
higher than  Gonder referral hospital (13.6), Ayder referral hospital(12%),
Cameroon(11.8%),1ran(6.4%), Egypt(8.7%) and Saudi Arabia(11.4%).(25, 32, 33, 35, 38) These
variations might be due to study design, study year and period, socio-economic, health institution
service quality (most of the health institutions in the study area were not equipped with necessary
medical equipment and specially trained health care providers) and attitude difference of diabetic

patients towards treatment adherence and diabetic foot care.

In multi varriate logistic regression; foot care, peripheral neuropathy, duration of diabetes,
HbAlc, and BMI were declared independent predictor of the outcome variable diabetic foot

ulcer.

Regarding the first independent predictor foot care; those categorized as poor foot care had 4
times higher chance of developing foot ulcer when compared to patients with good foot care; this

finding coincides with the study conducted in Gonder referral hospital.(35)

Pertaining to the second independent predictor variable peripheral neuropathy; patients with
peripheral neuropathy had 6 times higher chance of developing diabetic foot ulcer when
compared to patients without diabetic neuropathy; these finding corroborates the conclusion of
the studies conducted in Gonder referral hospital, TASH and Saudi Arabia yet a study conducted
in Iran argues that there is no significant association between diabetic foot ulcer and diabetic

peripheral neuropathy. (35, 38, 42)



Regarding the third independent predictor duration of diabetes; this study revealed that patients
with more than 10 years of duration since diagnosis were 5.4 times greater probability of
developing foot ulcer when compared to less than 10 years’ diabetic duration. This is consistent
with study conducted at Felege Hiwot referral hospital, Egypt and Iran but contradicts with the
systemic review and meta-analysis conducted in Ethiopia.(1, 26, 32) This might be related to the

difference in study design, sample size and techniques.

The fourth independent predictor is HbAlc. HbAlc is a measure of how well blood sugar has
been over the last 3 months. In this study patients with HbAlc of greater than 7mg/dl had 68
times a higher chance of developing diabetic foot ulcer in comparison with patients who have
less than 7mg/dl; this is consistent with a similar study conducted in Saudi Arabia(38). Yet
neither most of the available studies in Ethiopia included these variable in their study nor
identified independent association, this gap might be linked to lack of HbAlc test at most of the

health institutions.

Regarding the fifth and last independent predictor of this study; overweight patients had 13 times
higher chance of developing diabetic foot ulcer when compared to normal body weight patients.

This finding is similar with a study conducted in Iran.(37)

The findings from this study are on the other hand contrary to the studies conducted at
Arbaminch, Gonder referral hospital, and Sudan Khartoum regarding the variables; hypertension,
rural residence, treatment with insulin, peripheral arterial disease which this study identified that
there is no statistically significant association with the dependent variable DFU.



CHAPTER SEVEN: STRENGTH AND LIMITATIONS OF THE STUDY

7.1. Strength of the study
v" This study identified the association between HbAlc and diabetic foot ulcer which

might be the first study in Ethiopia
v The finding from this study might be generalized to the public hospitals of Wolaita and
Goffa zones since better represented and systematic sampling technique was employed.

v High response rate of study participants

7.1. Limitation of the study
v’ Causal relationship cannot be addressed since cross sectional design is employed

v Possible risk of social desirability bias secondary to sensitive and personal question

related to diabetic self-care and socio demographic aspect such as income



CHAPTER EIGHT: CONCLUSION AND RECOMMENDATION

In conclusion the prevalence of diabetic foot ulcer at the study area is high which shows the
burden of diabetic foot ulcer and foot care practice, peripheral neuropathy, duration of diabetes,
HbAlc and BMI found to be statistically significant association with the outcome variable

diabetic foot ulcer

For policy makers (health minister, diabetic society and NGOs)

The study had suggested there is great need for designing programs and policies aimed at
transforming diabetic treatment adherence, foot care practice and glycemic control. It is also
better to prepare guidelines and provide training for health care workers concerning the service
quality of the overall diabetic management by giving special attention in diabetic foot care and

prevention methods.
For health institutions and health care workers

It is better if the diabetic clinics are composed of multidisciplinary team including nurse,
doctors, dieticians and diabetic educators which are specially trained on diabetic management.
Furthermore, it’s better for health professional to have a collaborative partnership with patients
in order to promote the practice of foot care and glycemic control by patients. The health
institutions are also encouraged to prepare scheduled diabetic foot examination sessions in
addition to routine follow up programs which will help to reduce diabetic foot ulcer

For researchers

Better to conduct further study with different research design, population and period on the
factors associated with diabetic foot ulcer by including variables not considered on this

research.
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ANEXES

Greeting: Good morning/afternoon My name is I am working on

behalf of research conducted by Dawit Simion student of Addis Ababa University, School of
Allied health science. | would like to ask a few questions which take around 7 minutes. The
genuine responses that you are going to give are very important to identify problems related to
diabetic foot ulcer and design programs. You are selected randomly to be a participant of this

study if you give me consent after you have understood the following information sheet:

Title of the study: Prevalence of diabetic foot ulcer and associated factors among diabetic
patients attending diabetic clinics at public hospitals of Wolaita and Goffa zones, south Ethiopia
2021.

The objective of the study: To assess the prevalence of diabetic foot ulcers and associated
factors among diabetic patients attending diabetic clinics at public hospitals of Wolaita and Goffa

zones, south Ethiopia 2021.

The benefit of the study: you will not gain any direct benefit, yet if you have a diabetic foot
ulcer during the examination, management opportunities will be arranged and you will be
followed. If you don't have a diabetic foot ulcer you will be recommended for frequent evaluation

and follow-up.

Risk of the study: The study has no risk for the participants and the interview will be private to

make safe participants from any fear.

Rights of participants: Participating and not participating in the study are the full rights of
participants and you can ask any question which is not clear to you. You do not have to answer
any questions that you do not want to answer and you may end this interview at any time you

want to.

Confidentiality: Any information forwarded will be kept private your name will not be specified
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| have read this form or it has been read to me in the language | comprehend and understand all

conditions stated above.
Are you willing to participate in this study?
1. No (Say Thank you)

2. 2.Yes participant's signature ..................... Continue
your interview | certify that the nature and purpose, the potential benefits and possible risks

associated with participating in this study have been explained to the volunteer

Date Signature of the interviewer
Result of the interview:

1. Completed 2. Respondent not available 3. Refused. 4. Partially completed

Checked by supervisor, name Signature Date
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Part 1: Socio-demographic Information

S.ON.

Question

Response category

Remark

Age

Sex

Male
Female

Place of residency

Urban
Rural

Marital status

. Single

. Married

. Divorced
. Widowed
Other

Religion

. Orthodox
Muslim

. protestant
. catholic

. other

Occupation

RlOoMAwWNDROAMAONDREINRNE

. Government employee
2.Nongovernmentalemployee
3. Self-employed

4. Farmer

5. Student

6.0ther(specify)

Educational level

1. Unable to read and write
2. read and write

3. Primary(1-8" grade )

4. Secondary(9-12" grade)
5. Diploma and Above

Income

Enter birr per
month
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Part I1: Diabetic related factors

Question Response Remark
How long have you been since you | ----------=-mm-m---
have diagnosed with diabetes
mellitus?
Where did you diagnosed as diabetic | 1. Health center
2. Public hospital
3. Private health institution
4. Self-diagnosis
Type of diabetes 1. Typeone
2. Type two
Type of diabetic medication 1. Insulin alone
2. Oral antidiabetic agents
alone
3. both injectable and oral
antidiabetic agents
4. Lifestyle modification
Do you have an active DFU 1. Yes Ask and
2. No cheek for

DFUs




Part I11: Behavior related factors

Question Response Remark
Do you take your medications . Yes 1 Good
properly? 2. No adherence
Do you attend your follow up 1. Yes 2. Poor
properly? 2. No adherence
Do you check your blood 1. Yes
glucose 2. No
If yes, how often 1. Weekly
2. Every two weak
3. Every two month
4. Only when requested by a
health care provider
How do you take care of your Inspect feet daily 1. mean
feet(multiple responses Bath feet in warm non-hot and/or
possible) water gently above
Moisturize feet but not 2. below
between toes mean

Cut nails carefully

. Wear clean, dry socks

Shake out shoes and feel
the inside before wearing
use an antiperspirant on
the soles of feet

never walk bare feet
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Part IV: Clinical factors from the patient record, laboratory investigation, and

measurement
s.no | Question Response Remark
Blood pressure inmmHg | ----mmmmemmeeee- 1. hypertensive(>=140/90
mmgh)
2. not hypertensive
Result of HbAlc | - 1. less than 7mg/dl
2. >=7mg/dI
Chronic kidney disease 1. Yes
2. No
Peripheral vascular disease 1. Yes
2. No
Peripheral neuropathy 1. Yes
2. No
Height in centimeters | —==-mmmmmmme-
Weigh in kilogram | s-emeemeeeeeee -
BMI | e 1. Under weight (<=18.5)
2. Normal (18.5-24.9)
3. Over weight (25-29.9)
4. Obese(<=30)

Thank you for your time!!!
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PAMCE ao /B mANANP AOACP

N--mmemmmmememeeee - PATHA PANC UNIRT NALA NANC FTTPPTF AL PIRNA+M.Y

PAOIC ®NAT AT +POH F80FF ATIMGTF P+HIL AP ML P::
UATAFEPT PGk a8 anopem,
AAIRF:ATR9°T PAR/A MLIR ATLIPT ARCA/N

L B BNAA: N AEN ANN RIACHF NUATRTT MG ARTN DAS 248
£roC +a0 s +auC PPIM. 8RF NIRRT NIRPNULM. MG AR dBZE ANAN 73:NAN.C Yange
goNTeF PIRAR MMy PACIC RNATT ANARART ANN 7 23 PIPDNL B PPPFT ACDMPP
ADBALT: PACH NAHYU MG aRA+& NANC YaRI® 92070+ PIRaRmM.y PASIC ®NAT AT
+P P FOCTT ATRAPT AT PMRE+Y APMenPTFT ATINPMM PoIHA: ACAP P+IR/Met
N+AL 9Tt ALY PANC A9 AALE AT NAIMI® 1M mG+Y ANTRART AR
ATREL PUA

PGk CON:- N4 HY AT MALF HY NIPTTF PARY9Nt AT At NNNC YaRge goRT P+
PIPNAT PASIC RNAT AT +PPH FICT PIRA 1.

PGk GAM: N4 HY AT MALF HY NI°TF PARY9Nt PATFHAT NANC Yyaegn goh7 e
PIPNAT PA9IC *NAT AT +PPH Fo°F7 aeancant ym.:

PGk DPIR: Y AN NG+ AR PMA+E APTF NP F P LIFE MR NLPCIP
NMg+ PaR7TM aOZ8 GAM:NY4. HY A1 MALS HY NIPTTF PARY9Nt PATHAT NANC
yaege PR LF PIPNAT PACIC ®NAT AT +LPH TACTT AMRRZE NTAFAT NAL NUIC
BLE ATPPLR TCOALTPF Pty P ANTPRA ATRIPF LM, B FaDTA::

PGk NIF:- NMG+H AL A+E A+AFLPT 9o3g90 Paq padmm F9C PAA AT
P AMF A28 aqAM Pk PHMNP Y-
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PHAFLPTF NP NRGTE AR @ALEID RAMA+EID d>rf )T PATD- AU
+AFEPTFI® NMITMI° 1H ACATOT NG+ TMIAA &FAAI hHUT® N+ NG+
AR @Y9° KT HPRPT NATFM PNAM ATENLEATD OMPSP LFAA:

PRS-k MADERTF:- WIT@ID AL MARGRTE MNP APT NMPMEeR AL
PHAFLPTT NG dDIAGTR ANLAT ARLATR:NIEP IC Nemd +PPHYIT PATFD-
m/EPF NA>rA NPT +ARLMIM- MATER NPT PARLE mI$C HE NtPPe NBA, NF
APIRCIRC 10k PR DA LUPTA:

17



A. PATRIRTE B
NAL PINNNAPTT aB28 NN +L&+PA? NG+ AL ATRATE  $LE 1PT 2
1) AELALIR (ATRATALY)
2) AP (A AOMER LHMAQ)
PEMPEM LTI ..o BH e
SAMMEE CANLLNFT PT.
PeA MEE MMyt
1) P4 aam 2) AN A6 PAGD
3) AN As@- £ LT PALPINT 4) N&.4 B+aeA

PLITMOL MM AT e ACT. ... 3 R
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h&A 1:-MUNELRT NTUHNP Ao ZEPFT Nt+a2Ah+ P+HHIE A ML P

t.¢

mPP

aANT

AN+PPT

0gm

2z

At 2. @&

paresp N

n+a9 2. 1MC

PoNF Ut

£1n 2. PAIN 3. N9°F P+AR

Pt+é2/T 5. AANA £9A%

PhGU/D B3

PARYINF A&tE
PARYINFR PALT $C
P14 N

ACH AEC

+T

ANALIAR

Y et

1.

3.

5.

KCT2AN 2. @OA 9P
TCENFTT 4. hFARN
AANA BOAR

PHIRUCT LB

1.997NNG 296 Pa9 L A/ TF4

2.193NNG a9& P FA/FTA

3.

4.

AILEL/E PMTPP/T(N15-8F N&A)
UA+E 828 PMSbe/T(N9F-125 NEA)

5.87A AT NH.P NAL

POCYR 1N
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h&A 2: hA hhC Yamge J-2h Ao/ 8 PFY N+aAh+ P+HIE PA ML P::

t. ®

T PPPT

M ART

AN+ PP+

PAN.C UaRI® AT8ANP AdeEan(p
H PPEF ABF 1.?

PAN.C Yamgn AT8ANP AdREanp
IH PPEF Pt Y.?

1. M5 MNP
2. Na@y9NF P/4
3. N4 P/A @29° hALh

4.NENP PRI JRLARE. NTREL

PTT - h2TF PARC UTPTR AANP

?

1. ATLFD ARTT

2. FPATEm A2

PHEMmY PANC yamge amE MM P
Lmh8xN?

1. NARCL, PMAMM-Y

N

NNy PAMDY

w

AR 9L

4. R@® 3707 NA+NhA NF

NnhN.C yarge 9o+ pgraem
PA9IC ®NAT AT AANPFH?

1. AP

2. he
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h&A 3: hNUC IC e+15F Z8PFT N+aAh+ P+HHIE PAMMELP::

¢ M PPPF goART AN+ PPT
&M
PhN.C yange an e Uyt NASINM: | 1. AP
LMASA?
2. he
AUNITATTAP N+ 1. AP
NO-NYTATNFLIT A ?
2. he
PLIR PANC a®MT A nt 1. AP
N&Ie1+ PLLIN?
2. he
oA AP NPy aoF aof? 1. NLPAIRY+

2. NUAT AT+ AL 911
3. N@OC AL 94,

4, PM5 NAG>PPF NMPLT 9IH NF

PA%IC €NATT AC®PhANA 9Py
gy 11T LLCIN?(NATE
NAL 9RAR £FAQ)

1. NP A%ICT dPgA4
AAMPRAARMY AARZIPLAU

2. NMPeLmA P MY O-Np
A% NPNF AFMNAL

3. nMEF aoyA mee P& PATICTFT
N&EA U A °1H ACPN T ARCIAU::
4.8MF HECTFT NMIPe
0&LMAU:

5.780 AT 2% NAAPTT UA

IH AMPTIAU-::
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6. BT NAPeR T+ N4 T
MPTFT NOHOH ANM-Y
ALTAPAL

7. N&7T BTPTT ALCT PAN
@LLPP A LUTHFT AMPTAU-::
8. NN A%C Nép=d-n

A0 £ gP::
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