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ABSTRACT

BACKGROUND: Diabetic foot ulcer are very common in people with diabetes throughout
the world, affecting up to 15% of diabetic patients during their lifetime. Foot ulcers
significantly contribute to morbidity and mortality of patients with diabetes mellitus. The diabetic
patients with foot ulcers require long-term hospitalization and carry the risk of limb amputation.
The presence of peripheral neuropathy ,peripheral vascular disease, and poor glycemic control
in conjunction with minor foot trauma increases the likelihood that patients with diabetes will
develop foot ulcers.

OBJECTIVE: To identify burden, risk factor and outcomes of diabetic foot ulcer in diabetes
patients of Nekemte referral hospital (NRH) from March 15 to June 15, 2018.

METHODS AND PARTICIPANTS: A general prospective cohort study of diabetes mellitus
patients who had diabetic foot ulcer was conducted in Nekemte referral hospital from March 15 to
june 15, 2018. Study participants were selected by using convenience or haphazard sampling
technique. The Wagner classification of diabetic foot ulcer was used to assess the severity of foot
ulcers. Size of ulcer was determined by multiplying the largest by the second largest diameter
perpendicular to the first and the etiology of diabetic foot ulcer was identified by using gram
stains. Multivariate logistic regression was used to analyze the associations between dependent

variable and independent variables.

RESULTS: From 644 diabetes mellitus, 115 diabetes foot ulcer patients were admitted to the
Nekemte referral hospital; of these patients, 64(55.65%) were male. About 26(22.61%) of them
were in the age range of 58-67, while mean age of participants was 44.44 +14.69. Regarding their
area of residence, Fifty-eight (50.43%) participants came from urban area. Among the total study
participants, 61 (53.04%) of them had type 2 diabetes mellitus. The mean fasting blood glucose
level among diabetic patients with foot ulcer was 147.93mg/dl £45.03. Gram-positive bacteria

were the most causative micro organism for the diabetic foot infections which accounted for

42(54.55%). Ulcer size was greater than 5cm?in 23 (20.00%) of the patients.

From diabetes patients evaluated during the study period, 17.86% had foot ulcers. Of these patients,
35(30.43%) were undergone amputations. Grade of diabetic foot ulcer[AOR=1.7; 95% CI: 1.604,



4.789],inappropriate antibiotics]AOR = 2.526; 95% CI: 1.767, 8.314], Overweight [AOR = 2.767;
95% CI: 1.827, 9.252], obesity [AOR = 3.020; 95% CI. 2.556, 16.397],blood glucose
control[AOR = 2.592; 95% CI: 1.937, 7.168], and neuropathy [AOR = 1.565; 95% CI: 1.508,
4.822] were found to be a predictor of amputation in multivariable logistic regression analysis.
Cloxacillin was the most commonly prescribed antibiotics for treating diabetic foot ulcer
accounting 56(34.15%) followed by metronidazole 43(26.22%) and ceftriaxone33 (20.12%).

CONCLUSION AND RECOMMENDATION: The incidence and rate of amputation of
diabetic foot ulcer among diabetic patients in Nekemte referral hospital was high. Blood glucose
level, Higher BMI, inappropriate antibiotics given, neuropathy, and advanced grade of diabetic
foot ulcer were factors that predict outcomes of diabetic foot ulcer. The most commonly
prescribed antibiotics for treating diabetic foot ulcer was cloxacillin. Gram positive bacteria were
the most isolate organism. Provision of special emphasis for patients having neuropathy and
advanced grade of diabetic foot ulcer, decreasing excessive weight gain, managing hyperglycemia,

and appropriate antibiotics prescription practice would decrease outcomes of diabetic foot ulcer.

KEY WORDS: Diabetic foot ulcer, incidence, risk factors, outcomes, Nekemte referral hospital
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1. INTRODUCTION

1.1. Background

Diabetes mellitus is a non-communicable disease and one of the most common chronic diseases
(1).World health organization defined diabetes mellitus (DM) as a metabolic disorder of
multiple etiology characterized by chronic hyperglycemia with disturbances of carbohydrate, fat

and protein metabolism resulting from defects in insulin secretion, insulin action, or both(2).

According to the International Diabetes Federation (IDF), 425 million people were estimated to
live with diabetes in 2017, out of which about an estimated 15.5 million adults aged 20-79 years
were living with diabetes in Africa Region, representing a regional prevalence of 3.3%. Africa’s
most populous countries, including Ethiopia, have the highest numbers of people with diabetes.
Ethiopia, which is one of the developing nations, is at a risk of increased diabetes incidence.
About 2.57 million of the population is estimated to live with diabetes in 2017(3).

Complications of DM have become a major public health problem in all countries. It
causes significant physical and psychological morbidity, disability and premature mortality among
those affected patients and imposes a heavy financial burden on health service(4). It is
characterized by multiple long-term complications affecting almost every system in the body. It
often leads to blindness, heart and blood vessel disease, stroke, kidney failure, amputations, and
nerve damage(5)

Diabetic foot is defined as the foot of the diabetic patients with ulceration, infection, and/ or
distraction of the deep tissues associated with neurological abnormalities and varying degrees of
peripheral vascular disease of the lower limb(6). Diabetic foot ulcers are a common and much
feared complication of diabetes, with recent studies suggesting that the lifetime risk of developing
a foot ulcer in diabetic patients may be as high as 15%(7). The development of a foot ulcer usually
involves several mechanisms, such as neuropathy, increased biomechanical stress, external trauma
and peripheral arterial disease (PAD) (8). Foot infection was defined according to the International
Working Group on the Diabetic Foot classification system as at least two clinical signs or
symptoms of infection in or around the DFU including purulence, erythematic, pain, tenderness,

warmth and/or indurations(9).



Diabetic patients who present with foot ulceration is associated with many risk factors. PAD is
present in approximately one-half of all patients with foot ulcers and is considered an important
predictor of outcome. Therefore, marked differences in patient, foot and ulcer characteristics can
exist between patients with and without PAD(10).

Foot ulcers significantly contribute to morbidity and mortality of patients with diabetes mellitus.
The diabetic patients with foot ulcers require long-term hospitalization and carry the risk of limb

amputation(11).

Along with increased morbidity, foot ulcers can lead to lifelong disability and may substantially
diminish the quality of life (QOL) for these patients. Specifically, patients with DFU have
restrictions on mobility, poor psychosocial adjustment, and lower self-perceptions of health than
patients who do not have ulcers. Survival from the time of diagnosis was significantly reduced for

the foot ulcer group compared with the control group (12, 13).

Foot ulceration is a preventable condition, where simple interventions can reduce amputations by
up to 70%through programs that could reduce its risk factors. Identifying the role of risk factors
contributing to this condition will enable health providers to set up better prevention programs that
could result in improving patients' quality of life and henceforth, reducing the economic burden
for both the patient and the health care system(14). Many practical guidelines have been
published, with most recent one the evidence-based global consensus for the prevention and
management of diabetic foot by the International Working Group on the Diabetic Foot (IWGDF)
Editorial Board(15).

Diabetes mellitus (DM) has been established as one of the most common and important disease
states associated with an increased risk of postoperative infections and poor outcomes after lumbar
spinal surgery(16). Only recently have studies reported that patients with DM patients undergoing
degenerative cervical spine surgery also have an increased risk for several preoperative
complications, including increase in length of hospital stay, inpatient mortality, and postoperative
infection(17).



For patients with DM undergoing any surgical intervention, it is generally thought that
maintaining tight glycemic control in the preoperative period might reduce the risk of these
complications. For instance, tightly controlled preoperative various glycemic markers, such as the
glycated hemoglobin Alc (HbAlc) level, have been associated with decreased infectious

complications following total joint arthroplasty(18).



1.2. Statements of the problem

Diabetes mellitus is one of the commonest medical conditions prevalent all over the globe. This
associated to many complication due to its progressive involvement of various organ. The basic
examples includes gradual onset of neuropathies’, vasculophathies, retinopathies’, reduced
immune system and thus increased incidence of infection. Diabetes is a serious chronic disease

that requires special attention and is also described as Global Epidemic(6, 7).

Diabetic foot complications are common amongst people living with diabetes. Foot ulcerations
are one of the most feared complications for both people with diabetes and health care providers
due to their negative impact on lives resulting in overall poor prognosis of the disease leading to
long period of hospitalization and substantial health care costs(19). It has been reported that
approximately 33% of diabetes-related costs have been linked to the treatment of foot ulcers, the
majority of which are related to inpatient hospital admissions. Hospital inpatient care accounts for
at least 50% of the national diabetes cost burden overall and hospital charges and costs related to

diabetic foot ulcers specifically have increased significantly over the past Syears(20).

Foot problems remain very common in people with diabetes throughout the world,
affecting up to 15% of diabetic patients during their lifetime. Diabetic foot ulcers increases
morbidity, high expenditure for therapeutic management and precede amputations in about
85% of patients. Frequency of lower limb amputations can be lowered by 49-87% by preventing

the development of diabetic foot ulcers(7).

In the UK, 50% of the hospital bed occupancy of diabetic patients is caused by foot problems.
DFU have a profound effect on patients’ quality of life and result in a great burden on the health
service resources. Diabetes-related foot ulcers represent challenges for the individual and for the
health care system, as they increase the demand for specialized health care. Even though
preventive strategies have been shown to be cost-effective, meeting this demand in the health care
system remains an enormous challenge from the financial and workforce perspectives(5).

Foot complications, especially foot ulcers, constitute a major public health problem for diabetes
patients in sub-Saharan Africa and are important causes of prolonged hospital admission and death

in patients from this part of the continent(21).



Foot ulceration and supervening infection are a major cause of morbidity in diabetes patients.
Diabetes foot lesions necessitate more hospital admissions than any other specific complications
of diabetes(22). The prevalence of these infections in DFU has been reported to range between
251£60%. Although the critical nature and prevalence of infected DFUs are well appreciated, the
development of these infections in the first place has received less attention(9).

In many less-developed countries, foot infections are especially common where there are no
available chiropody services, or lesions are ignored or detected relatively late in the course of the
infection after unsuccessful home therapy, such as soaking in hot water or application of unproven
home remedies or after seeking medical assistance from traditional healers. In those patients
diabetes have an infectious etiology. Patients often present to hospital only after gangrene and
infection have developed, or after localized infection has progressed to systemic sepsis that might
not be amenable to conventional supportive therapy with antimicrobials(23).

Skin and soft tissue infections (SSTIs) are leading causes of morbidity and occasionally mortality
in persons with diabetes mellitus. SSTIs are more common and more severe in diabetic than in
non-diabetic patients and constitute a leading cause of hospitalization. The risk of SSTI-related
hospitalization is more than twice as high in diabetic than in non-diabetic patients. Diabetes is
independently associated with increased emergency department visits for SSTI, longer hospital
stays and infection-attributable death. The rising prevalence of diabetes is likely to cause
increasing numbers of diabetes-related SSTIs in hospitalized patients (24).

Foot wounds are now the most common diabetes-related cause of hospitalization and are a
frequent precursor to amputation. Individuals with diabetes have a 30-fold higher lifetime risk of
undergoing a lower-extremity amputation compared with those without diabetes. An infected foot
wound precedes about two-thirds of lower extremity amputations, and infection is surpassed only
by gangrene as an indication for diabetic lower-extremity amputation. Individuals with diabetes
have at least a 10-fold greater risk of being hospitalized for soft tissue and bone infections of the
foot than individuals without diabetes (25). In addition, 28% to 51% of amputated diabetics will
have a second amputation of the lower limb within five years of the first amputation. This was
thought to be due to neuropathy, peripheral vascular disease, poor diabetes control and longer
duration of diabetes(26).



Diabetic foot ulcerations can take weeks or months to heal and can sometimes not heal at all.
Owing to poor healing results, many patients will need to be admitted to hospital for inpatient
treatment. Non-healing ulcerations can result in diabetes foot complication such as local infection
and gangrene(19).

Primary and secondary prevention of diabetic foot ulcers can be achieved by daily foot
examinations for painless ulcers or injuries, regular podiatrist visits, use of appropriate foot wear,
and maintenance of optimal diabetes self-care. Despite this, adverse outcomes following the onset

of foot ulcers are poor, and they are the most common reason for amputation (27).

Generally, diabetic foot complications remain the major medical, social, and economic problem
for all types of diabetes. Without early and optimal interventions, wounds can rapidly deteriorate
and lead to unnecessary amputations. Following amputations, patients not only suffer the clinical
and psychological consequences of limb loss, but amputation itself is predictive of a five-year

mortality that is higher than those of breast cancer in females and prostate cancer in males(28).

Diabetic foot ulcer is the most fatal complication of diabetes mellitus(7). Despite this, no study has
been done on incidence, risk factor and outcomes of diabetic foot ulcer in NRH. This study will
identify the magnitude and risk factors associated with the outcomes of diabetic foot ulcer patients

in this area.



1.3. Significance of the study

As the study was concerned no study has been done on incidence, risk factors and outcomes of
diabetic foot ulcer in NRH. The finding of this study will help to decrease the occurrence of
diabetic foot ulcer and its complication in the area by suggesting effective strategies for

prevention or delay of the most common component risk factor of foot ulceration.

Although in recent years in Ethiopia much effort has been put into the development of guidelines
in order to stimulate the delivery of uniform and structured care, prospective data on outcomes and

predictors of outcome in patients with diabetic foot ulcers are limited.

The findings of this study will assist health care professionals to understand factors related to
diabetic problem and it also will help policy makers, program planning bodies and service
providers to evaluate quality of existing policies, treatment strategies, programs and treatment
guidelines and to improve or change them to attain optimum level of functioning and also helps as
a baseline for future studies. Finally since there is a limited research at country and lower level,

this study can be used as resource for other studies related to complications in diabetes.



2. LETERATURE REVIEW

2.1. Burden of diabetes foot ulcer

The global prevalence of diabetes mellitus has been projected to increase and affecting over 425
million individuals in 2017(3). As the incidence of DM is rising dramatically, so are the
risks of developing diabetic foot disease. The lifetime risk persons with diabetes developing
diabetes foot ulcers was reported to be as high as 25%(29). The study conducted in USA by J.
Bradford Rice, in 2014 shows that of the diabetic patients included in the analysis, approximately
12.8% ages 65+ years and 4.8% ages 18-64 years had recent episodes of foot ulcers during the
study period(30). A cross-sectional survey of diabetic patients conducted in Taiwan in 2003
showed that from a nationally representative sample diabetic foot problems were present in 2.9%
of the diabetes patients(31).

Nagaraj C etal conducted a community-based study among urban poor in Bangalore, India in
2014 and it was found that the mean age of the study subjects was 55.97 years old with a standard
deviation (SD) of +11.6 years, and of whom 48 (74%) were female. Illiteracy was present in 20
(30.77%) of the subjects, and 18 (27.69%) of the subjects had completed high school. Among the
65 subjects, 41 (63.08%) were unemployed. Foot ulceration and hypoesthesia were the most

common findings. Ulcers were present in 5 (8%) of the study subjects(1).

The prevalence of diabetes in Singapore is 8.2% in 2004. Diabetic foot problems (DFP) are very
common in Singapore, accounting for approximately one fifth of all emergency admissions in
National University Hospital (NUH). Every year, almost 700 lower limb amputations resulting

from diabetic foot complications were performed (32).

According to the study done by Danmusa UM et al(2016) in Nigeria on Medical records of all
patients who visited the diabetic clinic and those admitted at the medical wards of Ahmadu
Bello University, Zaria diagnosed with DFU over the period of six (6) months were
reviewed and it was found that the prevalence of DFU in patients with diabetic mellitus (DM) was
6.0% with more cases in men (67.2%) than women (32.8%). The prevalence of DFU in relation to
type of DM was 6.5% and 0% for DM type-11 and DM type-I respectively. The distribution of
DFU in relation to clinical stages was 40%, 25.7%, 17.1% and 11.4% for stages-IV, IlI, Il and 1.



Patients in the age group 51-60 years had the highest frequency of DFU (28.6%), but there was no
DFU in those 10-20 years and > 80 years(29).

The descriptive, cross sectional, hospital-based study conducted in Khartoum, Sudan showed that
the prevalence of diabetic foot ulcer is 18.1%(26). However, study done by Nyamu PN etal in
kenya shows that The prevalence of diabetic foot ulcers was 4.6% in tertiary clinic(11).

A cross sectional study was conducted on 216 diabetic clients attending Arbaminch hospital by
Deribe et al in 2013 Showed that about 32(14.8%) has diabetic foot ulcer, 129(59.7%) were
male, 61(28.2%) from rural, 132(61.11%) were overweight, 97(44.5%) have poor diabetic foot
self care practice and 80(37%) of them have secondary education(33). Similarly A cross sectional
study carried out by Dawit Worku et al in 2008 In Jimma university medical center( JUMC )on
pattern of diabetes complication showed that the prevalence of diabetic foot ulcer accounts
4.5%among diabetes patients, The mean (xSD) age of the patients was 44.4 (£15.6) years, and
192 (62.9 %) were males.(34). Another study conducted Among 279 study participants in the
diabetic clinic of Gondar University Referral Hospital by Tesfamichael G. Mariam et al in 2017,0f
which thirty-eight (13.6%) patients had developed foot ulcer(35). The study conducted in Ayder
referral hospital, Mekele showed that 12% of the diabetic patients have foot ulcer currently with

38% of them are with Wagner’s grade 0(5).
2.2. Risk factor of diabetes foot ulcer

The population of diabetic patients who present with foot ulceration is heterogeneous: although
most patients have peripheral poly neuropathy, there are several other characteristics that may vary
among patients, such as the presence of peripheral arterial disease (PAD), infection and co-
morbidities(10).The presence of peripheral neuropathy, peripheral vascular disease, and poor
glycemic control in conjunction with minor foot trauma increases the likelihood that patients with
diabetes will develop foot ulcers. Ulcers, in turn, often progress to infections of the surrounding
tissue, osteomyelitis, and amputation(13).

A study done by Cancienne JM et al(2017) at USA implies that The rate of infection ranged from
a low of 0.5% up to 3.5% for patients with an HbAlc level >11.0 mg/dL (p=.012) and patients
with an HbAlc level of 7.5 mg/dL or above had a significantly higher risk for deep infection
compared with patients below this threshold(18). But another study done in USA by Margolis DJ



etal 2002 shows that wound size, wound duration, and wound grade are all significantly associated
with the likelihood of a wound healing(36).

A prospective study done by boyko at Veterans Affairs Medical Center in Washington with
diabetes showed that significant predictors of foot ulcer includes A1C, impaired vision , prior foot
ulcer, prior amputation, monofilament insensitivity, tinea pedis , and onychomycosis(37).

Healthy Lifestyle, Dietary restrictions and alcohol consumption are very crucial for optimal
management of DM. Exercising according to standard recommendations is very important
not only for better glycemic control, but also for reduction of cardiovascular complications.
The Jordanian study conducted by Khattab et al (2010) found that poor glycemic control was
more common among patients who did not practice any physical activity and did not follow
dietary regimens(38). Ahmed et al (2008) also conducted a study to evaluate the association
between alcohol consumption and glycemic control among adult diabetic patients in Northern
California, USA. Alcohol consumption was found to have an inverse association with glycemic
control(39).

Another a prospective cohort study of diabetic foot ulcer patients across 14 centers in Europe
done by L. Promper etal in 2008 showed that, independent baseline predictors of non-healing in
the whole study population were older age, male sex, heart failure, the inability to stand or walk
without help, end-stage renal disease, larger ulcer size, peripheral neuropathy and PAD. Infection

emerged as a specific predictor of non healing in PAD patients only(10).

Similarly, the a longitudinal data study done by Stephan Pscherer in 2012 from general
practices in Germany found that the presence of peripheral arterial disease to be the biggest
risk factor for amputation , followed by advanced age >70 years, poly neuropathy, male
gender, diabetes duration and an HbAlc value >7.5%(40).

The study conducted by Tseng etal in Tiwan in2006 showed that the prevalence of amputation did
not differ significantly between men and women with type 1 diabetes but was significantly higher
among men than among women with type 2 diabetes (0.9% v. 0.7%). Height (every 10-cm

increment) was remained an independent predictor of lower-extremity amputation (41).
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Increasing age, wound depth, the presence of ischemia, a low albumin level, and the lack of
simultaneous ulceration were the most significant independent predictors of an unfavorable
outcome(42). But A prospective study was conducted by salaam etal at Pakistan in 2017 on
patients with diabetic foot ulceration attending the Madinah Teaching Hospital indicates that
Patient age of 50 and older, long duration of diabetes (>10 years), rural origin, and heel ulcers

were significantly associated with poor outcome(43).

A retrospective study done in Indonesia with foot problems in 2017 showed that foot problems
accounted for 16.2% of total diabetic admission. All patients had type 2 diabetes with no gender
predominance. The mean age was 54.3 + 8.6 years and diabetes control was very poor. Before
admission, the ulcers had already developed for 4.7 + 2.9 weeks; however, the majority of patients
were unaware of the preceding causes. Ulcers were neuropathic in 42.2% of cases, neuro ischemic
in 29.9% and pure ischemic at lesser percentage. More than 70% of ulcers were in Wagner
grade>3 with infection event in nearly all patients. The most common isolates from culture were

Gram negative bacteria(44).

According to the study done by Lipsky etal(2010) in Singapore, the only culture isolate with a
significantly increased prevalence was methicillin-resistant Staphylococcus aureus (MRSA); but
Significant independent risk factors associated with higher mortality rates included having a
polymicrobial culture with Pseudomonas aeruginosa , a mono microbial culture with other gram-
negatives, greater illness severity and being transferred from another hospital(24). Another study
done in singapore by Nather A et al (2008) showed that pathogens such as methicillin-resistant
Staphylococcus aureus (MRSA) and Staphylococcus aereus are significant predictor factors for
limb loss(32). On contrary, the study done in Thialand in 2014 showed that Gram-negative bacilli
were more prevalent (58.8%) than were gram-positive cocci (41.2%). The most commonly
isolated organism was Escherichia coli (18.7%), followed by Pseudomonas spp. (12.6%) and
Staphylococcus aureus(11.8%). Mixed organisms were found in 33.6% of the DFUs and were
most prevalently a combination of gram-negative organisms(28).

A prospective 12-Yr Follow-Up Study conducted in Pima Indians in Lower Extremity
Amputations in NIDDM among diabetic subjects found that the incidence rate of first lower-
extremity amputations was higher in men than in women. Rates increased significantly with

increasing duration of diabetes. Presence of media arterial calcification, retinopathy, or
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nephropathy; absence of patellar tendon reflexes; impaired great toe vibration-perception
threshold; and degree of fasting and 2-h post load hyperglycemia were significant risk factors for
amputations. Serum cholesterol concentration, blood pressure, age, and absence of Achilles
tendon reflexes were not predictive of amputations(45).

According to the study conducted by Hennis in a Caribbean Population of Black African descent,
women had higher amputation rates than those reported in the Global Lower Extremity
Amputation Study, apart from the U.S. Navajo population. Independent risk factors for all
diabetes-related LEAs were poor footwear, elevated HbAlc , peripheral neuropathy, and
peripheral vascular disease(46).But the study conducted in Switzerland found that wagner
grade>=4,presence of fever, increased creatinine level and prior hospitalization were associated

outcomes of diabetic foot ulcer(22)

A descriptive, cross sectional, hospital-based study done by Almobarak et al(2017) in Khartoum,
Sudan Among different metabolic variants like hypertension, albuminuria, retinopathy,
neuropathy, HbAlc, cholesterol, high density lipoprotein (HDL), low density lipoprotein (LDL)
and triglyceride, only duration of diabetes was significantly associated with DFU. Living with
diabetes for more than 10 years is associated with an increase in the diabetic foot probability by
3.16 folds. The adjusted effect for living with diabetes for more than 20 years on the diabetic foot
complication probability is an increase by 1.73 folds. However, living with diabetes for more than
5 years had a non-significant adjusted effect on diabetic foot probability(26).

The study conducted in Gondar reported that rural residence, type 2 diabetes mellitus, overweight,
obesity, poor foot self-care practice, and neuropathy were factors associated with diabetic foot
ulcer(35). Additionally a cross sectional study was conducted on 216 diabetic clients attending
Arbaminch hospital and showed that rural residence, absence of co-morbidity, mean arterial blood
pressure greater than 90, duration of diabetes for more than 10years, are independent factor
associated with DFU(33).
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2.3. Outcomes of diabetes foot ulcer

Diabetic foot ulcer and amputation continue to cause considerable morbidity among persons with
diabetes foot ulcer has been recognized as an important antecedent of lower extremity amputation
in multiple studies(5). Amputation for non-traumatic causes is a frequent outcome in the diabetic
foot. The life-time risk for American diabetics was estimated at 5% to 15%, 15 times that of the
non-diabetic population(42).

According to the study done by Lipsky BA etal in UK, Outcomes of diabetic foot infections like
mortality and amputations have greatly improved with appropriate antibiotic therapy. Compared to
outcomes Each reported that the amputation rate dropped from about 70% to about 30% and the
mortality rates from about 9% to about 4%(47). Another study done byWong ML and Coppini DV
in UK showed that the antibiotics commonly used were cefradine,clindamycin,and combinations
of clindamycin + ciprofloxacin or amoxicillin + flucloxacillin. In the remaining 30 uninfected
wounds (35%), no antibiotics were prescribed(48). But the study done in Sweden showed that
metronidazole (56%) and ciprofloxacin (54%) were the most commonly used, followed by
flucloxacillin(40%) and cefadroxil (31%). Clindamycin was used who had a deep soft tissue
infection only or a combined in 42 patients (19%)(49).

A prospective observational study was conducted by Formosa C in 2016 in university of malta
showed 77% of ulcers had healed/resolved completely and 23% results in lower limb amputations
over maximum period of one year. In the healed ulcer group 72.4% were neuropathic, 23.7%
were neuroischaemic and 3.9% were ischemic. Amongst the amputated group 65.2% were
neuropathic, 30.4% were neuroischaemic and 4.3% were ischaemic. The mean duration between
estimated ulcer onset and first assessment was 12.68 + 2.84 for the resolved group and 18.26 +
6.87 for the amputated group(19).

A prospective study done by Lavery L A etal(2006) showed that, 151 (9.1%) patients developed
199 foot infections, all but one involving a wound or penetrating injury. Most patients had
infections involving only the soft tissue, but 19.9% had bone culture—proven osteomyelitis. For
those who developed a foot infection, compared with those who did not, the risk of hospitalization
was 55.7 times greater and the risk of amputation was 154.5 times greater. Foot wounds preceded
all but one infection. Independent risk factors for foot infection from a multivariate analysis

included wounds that penetrated to bone , wounds with a duration 30 days (4.7), recurrent wounds

13



(2.4), wounds with a traumatic etiology (2.4), and presence of peripheral vascular disease
(1.9)(25).

Another study done by Limin Jia etal(2017) in Australia reported that foot infection developed in
342 patients for an overall incidence of 40.1%; 32.4% incidence in DFUs healed <3 months,
55.9% in DFUs healed between 3+12 months. Independent risk factors for developing infection
were: DFUs healed between 3+12 months, deep DFUs, peripheral neuropathy, previous DFU
history, foot deformity, female gender and years of age (9).

Additionally cohort study in14 centers in Europe showed that the cumulative incidence of
diabetes-associated lower limb amputations was 18.2% (19.8% men; 15.5% women) for
type 2 diabetes patients over the study period of 5 years. Twice as many amputations were
performed on patients above the age of 70 years than on those younger than 50 vyears,
reflecting the distinct age dependence(40). Similarly the study conducted by Cawich etal(2014)
reported that, approximately 0.75% annual risk for patients with diabetes to develop foot
infections. The mean duration of hospitalization was 22.5 days. Sixteen patients (3.6%) were
treated conservatively without an operative procedure and 430 (96.4%) required some form of
operative intervention. There were 885 debridement, 193 minor amputations and 60 major
amputations (50).

According to The study conducted by oyibo etal(2001) on both diabetic foot clinics (Manchester
and San Antonio), The majority of ulcers were neuropathic (67.0%) and present on the forefoot
(77.8%) with a median area of 1.5 cm?. Amputations were performed for 15% of ulcers; 65%
healed; 16% remained unhealed and 4% of patients died. The median time to healing was 10
weeks. Ulcer area at presentation was greater in the amputation group compared to healed ulcers
(3.9 vs. 1.2 cm?) and predicted healing. Patient's age, sex, duration/type of diabetes, and ulcer site
had no effect on outcome. Foot ulcers were located on the forefoot, mid-foot and hind-foot of
77.8, 11.9 and 10.3% of patients, respectively. There was no difference in median time taken for

ulcers to heal or amputation amongst the different sites of ulceration(51).

On the other hand the study undertaken in a Mediterranean country (Central Greece) by Spanos et
al(2017), from a total of 103diabetic patients with ulcer (mean age 69.7+9.6 years, 77% male)
were treated and followed up for 12 months. Ulcer healing, minor amputation, and major
amputation rates were 41%, 41%, and 18%, respectively, while the mortality rate was 18%(12).
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Another study conducted in Thialand by Thewjitcharoen Y etal showed that,Major amputations,
Complete healing, and mortality were 4.2%,82.1% and1.1%respectively of the patients and
peripheral vascular diseanse (PVD)and DFU of the heel was a predictive factor. The distribution
of the ulcers according to the Wagner classification was as follows: Wagner 1 (22.5%); Wagner 2
(32.8%); Wagner 3 (32.1%); Wagner 4 (11.8%); and Wagner 5 (0.8%) (28).

A prospective study was conducted by salaam etal at Pakistan in 2017 on patients with diabetic
foot ulceration attending the Madinah Teaching Hospital indicates that Regarding the outcome,
68% healed completely, 27.7% underwent amputation, and 4.5% died during this period(43).

But according to the study done in National University Hospital (NUH) in Singapore (2007),
Surgery was performed in 74.8% of patients and major amputation in 27.2% of patients (below-
knee in 20.3% and above-knee in 6.9% (32).

According to the study done in jamaica by Ferguson etal(2013),from Participants included 143
women and 45 men (mean age 56 years; mean diabetes duration 16 years). The prevalence of
amputations was 8.5% and was higher among men (22.2%) compared to women. Prevalence of
current ulcers and current foot infections was 4.3% and 3.7%, respectively. Overall, 12% of
patients had at least one of these foot complications. Foot complications were more prevalent
among men, patients with high blood pressure (BP > 130/80mmHg) or peripheral neuropathy. And
factors associated with foot complications were: neuropathy, high BP and diabetes duration(52).

A prospective cohort study of newly hospitalized, adult diabetes done by Gulam-Abbas Z et
al.(2002) in Tanzania showed that from patients who had foot ulcers, 30 (33%) were selected for
surgery (minor and major amputations); the rest were managed conservatively. Patients who
underwent surgery were more likely than those who did not to have gangrene or neuropathy. On
stratification by severity of ulcers, patients with Wagner score >4 were significantly more likely
than those < 4 to have neuro ischaemic foot lesions or delayed presentation to hospital. The
overall mortality rates for amputees and non-amputees were similar (29%); the highest in-patient
mortality rate (54%) was observed among patients with severe (Wagner grade >4) ulcers who did
not undergo surgery(21). Another study was obtained in Kenya in that, Wagner stage 2 ulcers
were the commonest (49.4%) but stage 4 ulcers had their highest neuropathic score (7.8/10) and
longest duration (23.6weeks). Aerobic infective pathogens were isolated from 73.2% of the ulcers.
The risk factors of diabetic foot ulcers in the study were poor glycaemic control, diastolic
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hypertension, dyslipidaemia, infection and poor self-care but higher body mass index was not
predictors(11).

According to A hospital based cross-sectional study conducted by Mamo T etal in 2015 at Tikur
Anbessa Specialized Hospital ,Among the participants, only 9 (4.5%) had foot examination in the
last 5 years. Thirty one (15.5%) participants had history of previous ulcer, 1 (0.5%) had history of
amputation, 11 (5.5%) had deformity of shape and structure of the foot(53).
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2.4. Conceptual frame works

Patient related factors

Sex
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Figurel: Conceptual framework showing causal pathway associated with outcomes of
diabetic foot ulcer in NRH,west Ethiopia from March 15- June 15, 2018.
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3. OBJECTIVES

3.1. General objective

To assess the incidence, risk factor and outcomes of diabetic foot ulcer in diabetes mellitus

patients admitted to NRH

3.2. Specific objectives

To determine the incidence of diabetic foot ulcer

To assess the outcomes of diabetic foot ulcer

To identify factors affecting outcome of diabetic foot ulcer

To identify the causative microorganism for diabetic foot ulcer
To assess the appropriateness of antibiotics prescribed
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4. METHODS AND MATERIALS

4.1. Study area and period

A study was conducted at NRH from March 15 to June 15, 2018. The hospital is located in
Nekemte town, which is located 330 km to the west of Addis Ababa, the capital city of Ethiopia.
The hospital is a referral hospital and gives health service for more than 10, 000,000 people living
in west Ethiopia. There were about 2420 diabetic patients who have been following diabetic clinic
annually. This hospital serves as a referral hospital, a teaching hospital, and research center, and

the hospital has one diabetic follow-up clinic.

4.2. Study Design
A general prospective cohort study was conducted.

4.3. Population

4.3.1. Source Population
All diabetes mellitus patients who were admitted to Nekemte referral hospital

4.3.2 Study Population.

All diabetes mellitus patients who had diabetic foot ulcer admitted to NRH during the study period

and fulfilling the inclusion criteria:

4.4. Eligibility Criteria
4.4.1. Inclusion criteria

Patients >18 years who were be diagnosed as diabetes and admitted to the NRH.
Diabetic patients who had diabetic foot ulcer and admitted to the ward.
Patients who were willing to participate in the study.

Diabetes mellitus patients who had any visible foot lesions.
4.4.2. Exclusion criteria

Diabetic patients who had traumatic ulcer due to other than normal cause like car accident, burn
and any injury to sharpened materials.

Diabetic patients who were severely ill and unable to communicate throughout the study period.
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4.5. Study Variables
4.5.1. Dependent Variables

+ Amputation
4.5.2. Independent variable

+ Socio demographic variables: age, sex, marital status, educational status, area of residence,
body mass index and average monthly income

+ Behavioral factors: smoking cigarette, alcohol consumption

+ Clinical factors: FBS, co morbidity, history of ulceration, category of diabetes, diabetic
complication, duration of diabetes mellitus, ulcer size, grade of foot ulcer, site of foot ulcer and
appropriateness of antibiotics.

+ Drug related factors: Dose, frequency, duration and selection.

4.6. Sample Size and Sampling Technique
4.6.1. Sample Size

Single population proportion formula was used to calculate the required sample size considering
the following assumptions: n is required sample size, p is Incidence of of Amputation which was
29%, the rate found at Muhimbili National Hospital, Dar es Salaam, Tanzania(21l). Z is
standardized normal distribution value at the 95% CI: 1.96 and d is the margin of error of 5%.

n=(Zw/2)*p (1-p)
d2

z=1.96
P=29% (0.29)
d=0.05

n=(1.96) (0.29) (0.71) = 316

(0.05)?
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The expected number of population in the study period (N), based on the average number of
patients coming to the hospital was 156. The corrected sample size, using the following correction

formula was 104. A 10% contingency yielded a final sample size of 115

1 R |
n -+ M

Corrected samp le size

= (316) (156) =104
(316+156)

4.6.2. Sampling Technique

Study participants were selected by using convenience or haphazard sampling technique.

4.7. Outcome endpoints

4.7.1. Primary outcomes

+ Incidence of amputation
4.7.2. Secondary outcomes

+ Pattern of infection with micro-organisms

Outcome measures

The Wagner classification of diabetic foot ulcer was used to assess the severity of foot ulcers.
Extent (i.e. size) was determined by multiplying the largest by the second largest diameter
perpendicular to the first.

The etiology of diabetic foot ulcer was identified by using gram stains. Amputation and healing
status were measured during the study using a checklist and assessed by close follow up of the

patient through telephone interview of the patient/ caregiver/ proxy on weekly basis.

4.8. Data collection procedures

4.8.1. Data collection instrument

Data was collected using questionnaire which was developed after reviewing different literature

21



4.8.2. Data collection process and management

One medical doctor, one nurses and one pharmacist were recruited as data collector; one medical
doctor was assigned to supervise the data collection process. The supervisor and principal
investigator were closely followed the data collection process at the spot. Data was collected by
using a questionnaire. Data collectors collect all relevant information on presence/absence of co-
morbidity and diabetic complications from the case records and interview. They record as
presence of co-morbidity and diabetic complications when the patient was previously diagnosed
with co-morbidity and any diabetic complication and receiving medication for treating those
diseases. Appropriateness of antibiotics was identified based on standard guidelines of IDSA for
diagnosis and treatment of diabetic foot infection which is based on the most likely coverage of
antibiotics for treatments of diabetic foot infection for identified gram stain results and their
correct dosage regimens. For assessing the appropriateness of antibiotics prescribed two clinical
pharmacists were involved. A pus swab was obained from the ulcers prior to any ulcer cleaning
and avoiding other contamination. The samples were delivered to the laboratory immediately and

a thin smear was prepared on Grease or oil free slides.

4.9. Operational definitions

Diabetic Foot ulcer: The foot of a diabetic patient that has the potential risk of pathologic
consequences, including infection, ulceration, and/or destruction of deep tissues

Healing: The complete closure of the ulcer with skin intact (complete epithelialization) and
without, drainage or sinus formation

Amputation: The complete or partial removal of a limb or body appendage by surgical or
traumatic means.

Minor amputation: Amputation involving below ankle

Major amputation: Amputation of legs which involves above the ankle

Grades of diabetics foot ulcer: For purpose of this study we used Wagner system for
classification of diabetic foot ulcer which uses 6 wound grades (scored O to 5) to assess ulcer
depth(54).

v Grade 0 diabetic foot ulcer: No ulcer, but the foot is at risk for ulceration

v' Grade 1 diabetic foot ulcer: Superficial ulceration

v' Grade 2 diabetic foot ulcer: Ulcer with deep infection, but without involvement of the bone
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v Grade 3 diabetic foot ulcer: Ulcer with osteomyelitis.
v Grade 4 diabetic foot ulcer: Presence of localized gangrene on the foot.
v" Grade 5 diabetic foot ulcer: Presence of gangrene of the whole foot.
Neuropathy: It was diagnosed if the patient had at least one manifestation from the following list
of manifestations: burning pain, vibration from the skin, gradual numbness, freezing, extreme
sensitive to touch, muscle weakness, and lack of coordination.
Peripheral Vascular Disease: It is an arterial and vein disease at the peripheral region, which
often occurs in diabetic patient.
Glycemic control: for purpose of this study we categorized patients based on American Diabetic
Association (ADA) recommendation in to two groups:

1 Good glycemic control: Fasting blood glucose of 70-130 mg/dl.

1 Poor glycemic control: Fasting blood glucose of <70 mg/dl and >130mg/dI
Appropriate drug: Antibiotics prescribed in accordance with infectious diseases society of
America (IDSA) guideline for treatment of diabetic foot infection recommendation based on gram
stains and dosage regimens.
In appropriate drug: Antibiotics prescribed inconsistent with infectious diseases society of
America (IDSA) guideline for treatment of diabetic foot infection recommendation based on gram

stains and dosage regimens.
4.10. Data processing and analysis

The data was entered in to computer using EPIl-manager 4.0.2 software. Data checking and
cleaning was done by principal investigator on daily basis during collection before actual
analysis. Analysis was done using statistical software for social sciences (SPSS) 24. Descriptive
data was generated and placed in terms of frequency and percentage. Results were expressed
as proportions and as means + Standard Deviations (SD). Multivariate logistic regression was
used to analyze the associations between dependent variable and independent variables by
using crude odds ratio (COR) and adjusted odds ratio (AOR) at 95% confidence level. Each
variable was evaluated independently in a bivariate analysis and association was determined using
cross tabulation and COR with 95% CI. All variables associated with the amputation at a

probability level of less than or equal to 0.25 on the bivariate analysis were entered into a
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multivariate logistic regression analysis to control for confounders. A p-value of less than 0.05 is

considered statistically significant.
4.11. Data quality assurance

The completeness of the data to be collected from the patient was checked by the principal
investigator in order to maintain consistency. The data collectors as well as the supervisor were
given two day training on the overall data collection procedure. Five percent of the sample was
pre-tested to check acceptability and consistency of data collection tool two weeks before the
actual data collection.

4.12. Ethical consideration

Ethical clearance was obtained from the ethics review board of Jimma University. Permission was
obtained from medical director of the NRH to access diabetes patients and conducts the study.
The benefit and risks of the study was explained to each participant included in the study
and written consent were obtained from each patient involved in the study. To ensure
confidentiality, name and other identifiers of patients and health care professionals were not
recorded on the data collection tools.
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5. RESULT

5.1. Socio-demographic characteristics.

Over the study period, 115 diabetes foot ulcer patients were admitted to the NRH medical

service; of these patients, 64(55.65%) were males. About 26(22.61%) of them were in the age
range of 58-67, while mean age of participants was 44.44 +14.69. About 34(29.57%) of the
diabetic foot ulcer were overweight and 16(13.91%) were obese while the mean body mass index
(BMI) was 24.94 £3.69kg/m2. Eighty (69.57%) were married. Regarding their educational

status, 40(34.78%) was above secondary. Fifty-eight (50.43%) participants came from urban area

as shown in tablel.

Table 1: Socio-demographic characteristics of respondents in Nekemte referral hospital,

west Ethiopia,2018.

Frequency Percent
Variables
Sex Male 64 55.65
Female 51 44.35
Age 18-27 16 13.91
28-37 14 12.17
38-47 15 13.04
48-57 24 20.87
58-67 26 22.61
68-77 20 17.39
Marital Status Married 80 69.57
Single 21 18.26
Window 8 6.96
Divorced 6 5.22
Residence Urban 58 50.43
Rural 57 49.57
Occupation Farmer 31 26.96
Government employee 19 16.52
Private employee 17 14.78
Merchant/trade 17 14.78
House wife 13 11.30
Daily labor 8 7.00
NGO 6 5.22
Student 4 3.48
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Monthly Income(Ethiopian birr) | <685 30 26.09
685-1370 36 31.30
1371-2740 25 21.74
>2740 24 20.87
Educational level lliterate 24 20.87
Primary school 29 25.22
Secondary school 22 19.13
Above Secondary school 40 34.78
BMI <24.5 65 56.52
24.5-29.5 34 29.57
>29.5 16 13.91

NGO: Nongovernmental organization

5.2. Behavioral characteristics. Thirty (26.09%) of the study participants were smokers

currently and 38 (33.04%) study participants were currently alcohol drinkers. Previously about 39
(33.91%) of the diabetic foot ulcer patients were drink alcohol and about 30 (26.09%) of the

diabetic foot ulcer patients were smokers as described in table 2.

Table 2: life style approaches of diabetic foot ulcer patients attending the Nekemte referral

hospital,west Ethiopia, 2018.

Variables Frequency | Percent
Drinking Alcohol previously No 76 66.09
Yes 39 33.91
Drinking Alcohol Currently No 77 66.96
Yes 38 33.04
Smoking cigarette previously No 85 73.91
Yes 30 26.09
Smoking cigarette Currently No 85 73.91
Yes 30 26.09

5.3. Clinical characteristics. About Fifty-eight (50.43%) of the participants had chronic health

problems or co-morbidity with other diseases, and among these, 56(48.69%) participants were
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hypertensive. About 56(48.69%) of the diabetic foot ulcer had diabetic complication, among these,
55 (47.83%) study participants had retinopathy as described in table 3.

Table 3: Presence of co-morbidities and diabetic complications among diabetic foot ulcer

patients admitted to the Nekemte referral hospital, west Ethiopia, 2018.

Variables Frequency Percent
Retinopathy Yes 55 47.83
No 60 52.17

Neuropathy Yes 52 45.22
No 63 54.78

Coronary heart disease Yes 27 23.48
No 88 76.52

Nephropathy Yes 46 40.00
No 69 60.00

Peripheral vascular disease | Yes 42 36.52
No 73 63.48

Hypertension Yes 56 48.69
No 59 51.30

Ischemic heart disease Yes 41 35.65
No 74 64.35

Dyslipidemia Yes 40 34.78
No 75 65.22

Among the total 115 study participants, 61 (53.04%) of them had type 2 diabetes mellitus. The
mean fasting blood glucose level among diabetic patients with foot ulcer was 147.93mg/dl
+45.03.Twenty six participants (22.61%) were diabetic for more than 10 years. Fifty three
(46.09%) participants had poorly controlled blood glucose levels. Forty two (54.55%) of
microorganism isolated was gram positive. Ulcer size was greater than 5cm? in the 23(20.00%) of

the patients as shown in table 4.
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Table 4: Clinical characteristic of diabetic foot ulcer patients in diabetes mellitus patients
admitted to Nekemte Referral Hospital, west Ethiopia, 2018.

Variables Frequency Percent
Types of DM Type 2 DM 61 53.04
Type 1 DM 54 46.96
Duration of Diabetic Mellitus <5years 42 36.52
5-10years 47 40. 87
>10 years 26 22.61
Ulcer which develop Infection | Yes 77 66.96
No 38 33.04
Gram stain result Gram positive 42 54.55
Gram negative 20 25.97
Poly microbial 15 19.48
No bacteria 38 33.04
Glycemic Control Good control 62 53.91
Poor control 53 46.09
Size of Ulcer <lcm?2 66 57.39
1-5cm2 26 22.61
>5cm2 23 20.00

DM: Diabetes mellitus

5.4. Incidence of diabetic foot ulcer.

Over the study period, 644 diabetes patients were admitted to the NRH medical service; of these,
115(17.86%) had foot ulcers. After the gram stain was performed, about 77(66.96%) of the
patients with foot ulcer developed infection and 38(33.04%) of the patients does not developed

foot infection as described in figure 2.
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Patients with diabetes mellitus

n =644

Patients with diabetes foot ulcer Patients with no diabetes foot
diagnosis ulcer diagnosis
n=115 n=>529

Foot ulcer infected Foot ulcer not infected

n=38

n=77

Figure2: Flow chart for patients enrolled in the study in Nekemte referral hospital,west
Ethiopia,2018.
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Eight (6.96%) of patients was in grade four diabetic foot ulcer. From Wagner grade four diabetic
foot ulcer patients about three (37.50%) of them were males and five (62.50%) of them were

females as described in figure 3.

Grades of diabetic foot ulcer

[ Grade 0
B Grade 1
B Grade
B Grade 3
[1Grade 4
[]Grade 5

Figure3: Wagner classification of diabetic foot ulcers patients in Nekemte referral hospital,
west Ethiopia, 2018.

From the diabetes mellitus who had developed diabetic foot ulcer, about 31(26.96%) of ulcer were
located on dorsal/interdigital toes as shown in figure 4. About 49(42.61%) of the diabetic foot
ulcer patients had previous history of ulcer of any location, whereas 66(57.39%) of the patients did

not have previous history of ulcer.
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Figure 4: Location of diabetic foot ulcers patients in Nekemte Referral Hospital, west
Ethiopia, 2018.

5.5. Risk factors and outcomes of Diabetic Foot Ulcer.

From the patients who developed diabetic foot ulcers ,80(69.57%) were healed and 35(30.43%) of
them were amputated. From amputated diabetic foot ulcer patients, 20(57.14%) and 15(42.86%)
were undergone minor and major amputation, respectively. From the patients who undergone
major amputation, 9(60%) of them were amputated below knee and 6(40%) of them were

amputated above knee.

Grade of diabetic foot ulcer[AOR = 1.7; 95% CI: 1.604, 4.789],inappropriate antibioticsfAOR =
2.526; 95% CI: 1.767, 8.314], overweight [AOR = 2.767; 95% CI: 1.827, 9.252], obesity [AOR =
3.020; 95% CI: 2.556, 16.397],blood glucose control[AOR = 2.592; 95% CI: 1.937, 7.168], and
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neuropathy [AOR = 1.565; 95% CI: 1.508, 4.822] were found to be a predictors of amputation in

multivariable logistic regression analysis.

Those diabetic patients who had Grade >4 diabetic foot ulcer werel.7 times more likely to be
amputated than those Grade < 4 diabetic foot ulcer [AOR = 1.7; 95% CI: 1.604, 4.789]. Patients
with diabetic foot ulcer who had taken inappropriate antibiotics prescription were 2.5 times more
likely to be amputated than those taken appropriate antibioticsfAOR = 2.526; 95% CI: 1.767,
8.314]. Overweight diabetic patients were 2.8 times more likely to undergone amputation as
compared to diabetic patients with normal weight [AOR = 2.767; 95% CI: 1.827, 9.252]. Obese
diabetic patients were 3.02 times more likely to undergone amputation as compared to diabetic
patients with normal body mass index [AOR = 3.02; 95% CI: 2.556, 16.397]. Those with diabetic
foot ulcer who had poor blood glucose control were 2.6 more likely to undergone amputation as
compared to diabetic foot ulcer patients who had good controlled blood glucose level [AOR =
2.592; 95% CI: 1.937, 7.168]. Furthermore, those diabetic foot ulcer patients who had neuropathy
were 1.6 times more likely to undergone amputation as compared to those diabetic 