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ABSTRACT

Diabetic foot ulcer is a significant clinical prebh leading to
morbidity and mortality including amputation of lewextremity. Nurses must have
adequate knowledge and practice related to thigliton. This descriptive study
aimed to examine the level of nurses’ knowledge #melr practices regarding
prevention and management of diabetic foot ulcethi@ context of Bangladesh
nursing services system. In this study two hundned eighteen nurses participated.
The research instrument was a set of three quesii@s developed for this study:
Demographic Data Form, Nurses’ Knowledge RegardiRgevention and
Management of Diabetic Foot Ulcer Questionnaire PNKDFUQ), and Nurses’
Practice Regarding Prevention and Management didli@Foot Ulcer Questionnaire

(NPPM-DFUQ).

The content validity was examined by the three expand back
translated into Bangla language. The internal cescy reliability of the NKPM-

DFUQ yielded a KR- 20 coefficient of .64. The stapireliability test using



Vi

intraclass correlation coefficient (ICC) was apglier both the NKPM-DFUQ and

the NPPM-DFUQ vyielding the values of .78 and .88spectively. Both nurses’
knowledge and nurses’ practice raw scores weresfmemed into percentages for
easy interpretation. The findings indicated thatses had a very low level of
knowledge (M = 52.60%, SD = 7.86%) and a moderatell of practice (M =

72.30%, SD = 21.28). There is an urgent need tabésh training courses at a post-
basic level relevant to nurses working in the Inealte context of Bangladesh.

Consequently, quality of care for patients withbaites could be improved.

Keyword: nurses’ knowledge, nurses’ practice, diabetic tdoer.
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CHAPTER 1

INTRODUCTION

This chapter presents background and significahtieegoroblem,
objectives of the study, research questions, canaeframework, definition of terms,

scope of the study and significance of the study.

Background and Significance of the Problem

A huge number of people around the world are sifeirom chronic
diseases including diabetes mellitus (DM). In 20Q@Xptal, about 350 million people
worldwide and more than 55 million in Europe suéiiégfrom diabetes mellitus
(Lepantalo et al., 2011). Uncontrolled DM resuitseveral devastating
complications including diabetic foot ulcer (DFUhe incidence of DFU was 5.3%
in type 2 DM and 7.4% in both type 1 and type 2 [Mdffcoate& Harding, 2003).

The incidence of diabetic foot disease shows irsingetrends all over the world
(Terashi, Kitano, & Tsuiji, 2010). It was projectindit 20-40% of diabetes having
diabetic foot where the annual incidence of dialfett ulcer (DFU) was 6% in each year

during 2006, 2007, and 2008 (Margolis et al., 2011)

The incidence of DFU varies from country to countrnythe developed
countries such as the Netherlands, United Kingdond,Sweden, the annual
incidence was 2.1%, 2.2%, and 3.6%, respectivalyaaB-year incidence in the
Unites States was 5.8% (Jeffcoate& Harding, 2088yvever, this variation can be
due to study designs and characteristics of papulainder investigation. As part of a

review literature in Desalu et al.’s study (201thgy reported a range of this variation



from 1.0% to 4.1% in the US to 20.4% in the Netlwedls. In developing countries
such as India (Gaur, Varma, & Gupta, 2007) and lkdiiNyamu, Otieno, Amayo, &
Mcligeyo, 2003), the incidence of DFU was repotiethe 4.6% and 15%,
respectively. This number increased even highemgnhospitalized patients to 20%
in Iran (Desalu et al., 2011).

In Bangladesh, a study reported that 22 % of ptstiead previous
history of diabetic foot ulcer (Wadud, Samad, EnaRReibayat, & Bhowmik, 2006).
A retrospective cohort study conducted in a diabebispital, the BIRDEM
(Bangladesh Institute of Research RehabilitatioDiabetes, Endocrine and
Metabolic Disorders), found that the prevalenc®bt) was 2.8% (Paul, Barai,
Jahan, & Haq, 2009). Another study conducted ind@udemorial Foot-Care
Hospital showed that rural socioeconomically pawt the lower educated groups of
people were at higher risk for the developing afaitic foot ulcer (Wadud et al.,
2006).

About 15% of people with diabetes develop foot tdc€oot ulcers are
a preceding factor in approximately 85% of lowendiamputations (Reiber et al., as
cited in Delmas, 2006). In Bangladesh, Wadud & siudy (2006) reported that 6%
of patients had DFU before experienced amputaicnording to Begum (2010),
most of the diabetic patients in Bangladesh ladkemlvledge about diet, exercise,
foot care and foot wear. As a result, diabetic tdoer developed in large number of
patients with diabetes and that commonly lead tpwdation. It is considered that
long-standing diabetes, poor glycemic control, pgmmrioeconomic condition, lack of

proper knowledge about diabetic foot care and ingppate foot wears are also



important factors for the development of diabetiatfulcer leading to amputation
(Wadud et al., 2006).

DFU is a clinical problem leading to morbidity amsbrtality including
amputation of lower extremity. It is not only a gtenedical problem, but also social,
and economical problem globally (Boulton, 2004) \D&lso adds to functional
disability, mental stress to the patients, and fatmirden. In some cases disabled
condition leads to decreased quality of life arghhmortality risk (Ritchie &
Prentice, 2011). Many patients with diabetic folceufaced expensive dressing
changes and consumed time of family members. Iitiaddphysical effects of pain
are recognized by patients as it limits their dafyfunctions including household
maintenance, or earlier enjoyed social activit@sdbury & Price, 2011). Foot ulcer

also increases costs in healthcare and affect gmyglot.

DFU is the major end point of diabetes mellitusiptesral
neuropathy, peripheral vascular disease, and fformhity are the predisposing
factors for the development of diabetic foot ulféeves, Falanga, Armstrong, &
Sabolinski, 2001). Other factors may also contebdihese include biomechanical
abnormalities (e.g., plantar callus accumulatioorease in plantar foot pressure, and
peripheral edema) and limited joint mobility (Rati&Boulton, 2007).

As DFU is preventable, it is crucial for all heatthre providers
including nurses to be able to prevent before aarudevelops. If patients already
come with ulcers, nurses must be able to manage tDfptevent further severe
complications, such as wound infection and necrtbsismay end up in amputation or
hasten death. Nurses must be competent as denteddtsahaving accurate and

comprehensive knowledge as well as ability to perfoecessary measures to screen



patients who are at risk so that preventive measamed risk management can be
executed (RNAO, 2005). They also should be abled@anage DFU properly and
promptly once it develops. Unfortunately, nursey mat be prepared to possess these
competencies. The Registered Nurses’ Associati@dntdrio (RNAQO)'s six areas of
practice recommendations for the assessment andgaarent of foot ulcers for

people with diabetes were used as a structureitie giis study. These areas are
patient empowerment and education, holistic assesisioot ulcer assessment,
identifying goals of care, management of systetoral, and extrinsic factors, and

evaluation (RNAO, 2005).

Livingston and Dunning (2010) reported that basitsimg education
in Australia did not adequately prepare practicingses to meet the demands of the
expected roles. Mcintosh and Ousey (2008) condwcgdvey in UK with nurses
and podiatrist participants prior to giving a orere@ducation in wound care. Certain
areas of diabetic foot care were assessed. Thieiparts were asked whether they
could distinguish and manage the wound differeifitiiyis was a diabetic foot ulcer or
a pressure ulcer. It was concluded that the vanaind inconsistent practices across
the participants could impact patient care anddoesult in patients receiving
suboptimal treatments. Shiu and Wong (2011) cormdluatsmall-scale survey
specifically on 65 registered nurses (RNs) in HEogg. They found that RNs who
had received prior training, diabetes foot carededge scored higher than those
who did not receive.

Recently, a retrospective cohort study of 906 padigvith diabetes
was conducted in Bangladesh by a group of physqidiabib, Biswas, Akter, Sahao,

& Ali, 2010) to assess the cost effectiveness dflina intervention in patients with



diabetic foot. They found that 2.5% of patients vdeveloped DFU. They also
compared cost of treatment between those who umatr@mputation and those who
did not. The results showed that cost of amputatias 5-6 times higher than the
usual treatment. This finding has called for attento healthcare providers in
Bangladesh to provide proper management so that &felits complications lead to

amputation and cost burden could be reduced.

In Bangladesh, to what extent nurses possessribisledge and what
they practice in prevention and management of Déuhknown. This study aimed to
delve into this area of nursing practice in Bangkdd In Bangladesh, nurses in
government hospitals spent only 5.3% direct pattan¢ and 32.4% of time is spent
on indirect patient care and paperwork. Furtherma®el% of time is away from the
ward and chatting with other nurses (Hadley &Roq@é987). Time spent on direct
patient care involved administering parenteral pical medication, administering
oxygen and attending to patient immediately be&ore after death, all intravenous
infusions by order of the doctor. The authors alsserved that student nurses spent
up to 16.7 of their time on direct patient carereveften left to change beds and
expected to cover for experienced nurses who veg¢esolr being unproductive

(Hadley &Roques, 2007).

The majority of nurses in Bangladesh earn diplomaursing degree
and some earn bachelor in nursing degree. In 28&X¥egistered diploma nurses
degree was 26899, and the bachelor in nursing degas only 1075. (Ministry of
Health and Family Welfare, 2011). Both levels ofsiug education offer very limited

knowledge, especially on foot care of patients ihgdiabetes. There is no any



document in Bangladesh to demonstrate differenetsden diploma nurses and
bachelor nurses in terms of their preparation itJ2&re. Nurses gain practical
knowledge and skills through their daily work whéme ratio of nurses to patients is
considered high (Hadley & Roques, 2007; Outlon &Key, 2009). Therefore, they
actually have little to no time to discuss with tws for gaining more knowledge
(Cockcroft, Milne, Oelofsen, Karim, & Anderson, 201Information about standard
nursing practice guidelines in the prevention ofXRat can be used as a guide in
nursing practice is also lacking in Bangladesh.th reason, the researcher is
interested in surveying nurses’ knowledge and thiictices regarding prevention
and management of diabetic foot ulcer in Banglad€kh findings of this study
would be useful for policy makers at the institnband national levels to properly
prepare nurses and to plan for continuing educgtiograms offered at post-basic

levels in the future.

Objectives of the Study

1. To identify the level of nurse’s knowledge redjag prevention and
management of diabetic foot ulcer in Bangladesh
2. To identify the level of nurse’s practices relyag prevention and

management of diabetic foot ulcer in Bangladesh



Research Questions

1. What is the level of nurse’s knowledge regargirgyention and
management of diabetic foot ulcer in Bangladesh?
2. What is the level of nurse’s practices regargireyention and

management of diabetic foot ulcer in Bangladesh?

Conceptual Framework

The Registered Nurses’ Association of Ontario (RNAQ@ursing best
practice guideline was developed to assess andgearidoot ulcers for people with
diabetes. It was chosen to guide conceptualiziagkéy variables of this study,
nurses’ knowledge and their practices regardinggrgon and management of
diabetic foot ulcer because it is targeted for awsers and that clearly offers areas
relevant to nursing contribution to the preventma management of diabetic foot
ulcer.

Nurses’ knowledge and their practice are importaneducating
patients in self-management. Nurses should po&sesdedge and perform nursing
practice during providing care for patients withlokttes. The Registered Nurses’
Association of Ontario (RNAO)’s six areas of praetrecommendations for the
assessment and management of foot ulcers for padableliabetes were used as a
structure to guide this study. These areas incltiepgatient empowerment and
education, (2) holistic assessment, (3) foot udssmessment, (4) identifying goals of
care, (5) management of systemic, local, and esitrifactors, and (6) evaluation

(Figure 1). In addition, literature related to peation and risk management was



integrated under these 6 components. Details df dimeension were conceptualized
as follows:

Firstly, patient empowerment and education is adiation in the care
of patients with diabetes as it is helpful in makpatients to understand their own
conditions and resources available for themseNeasses should have knowledge
about concept of patient empowerment and be aldenfmower them. They must also
educate patients to perform preventive measuresfifg potential risk factors, and
manage identified risks.

Secondly, holistic assessment requires nursesvi® kreowledge and
capability in assessing all aspects of the pasdeet including vascular status, signs
and symptoms of infection, diabetic neuropathy (DN well as foot deformity and
pressure. Once the ulcer is developed, thirdlysegimust know how to assess and
record the characteristics of the ulcer. Nurse® liavdentify the location, length,
width, depth and classify the ulcers and assess bkd, exudates, odour and peri-
ulcer skin.

Fourthly, nurses must know and practice identifygogls of care in
mutual agreement with the patient and family. Thaye to identify how to care for
each patient based on clinical findings, expenhign and patient preference and the
potential of the ulcer to heal. Next, in order twsessfully achieve the goals once
DFU develops, nurses must be able to identify andage systemic, local, and
extrinsic factors that can promote wound healingrsds have to modify systemic
factors and co-factors that may interfere withropact on healing and provide local
wound cares which include wound debridement, imdaatontrol and moist wound

environment. Nurses need to have the knowledgeeaudice of how to provide



pressure redistribution, evaluate and implemematrnent options for non-healable
wounds.

Finally, nurses must know what to evaluate andqoerf
comprehensive evaluation in order to determinartipact and effectiveness of the
treatment plan reassess for additional correcfaloters if healing does not occur at
the expected rate and consider the use of biolbggents, adjunctive therapies and

surgery if healing does not occur at the expeciésl r

Key Components

(1) Patient empowerment and
education

(2) Holistic assessment

(3) Foot ulcer assessment

(4) Identifying goals of care

(5) Management of systemic, local,
and extrinsic factors, and

(6) Evaluation

Nurses’
Practices

Nurses’
Knowledge

Figure 1
Conceptual Framework of the Study Delineating they KComponents of Nurses’
Knowledge and Nurses’ Practices for the Prevenaod Management of Diabetic

Foot Ulcer



10

Definition of Terms

Nurses’ knowledge regarding prevention and manageofadiabetic
foot ulcer refers to nurses’ understanding and celmgmsion regarding the prevention
and management of DFU in the following six compdsepatient empowerment and
education as a function of enhancing patient’s éawe; holistic assessment of foot
care; foot ulcer assessment; identifying goalsaoé cmanagement of systemic, local,
and extrinsic factors; and evaluation. Nurses’ kieolye was measured by the
Nurses’ Knowledge Regarding Prevention and ManagewfeDiabetic Foot Ulcer
Questionnaire (NKPM-DFUQ) developed by the researchhe higher scores

indicated the higher level of knowledge.

Nurses’ practice regarding prevention and manageofatabetic foot
ulcer refers to nurse’s perception of frequencthefr own practice for the prevention
and management of DFU. These include six componéesical to nurses’
knowledge regarding prevention and managemeniadsiediic foot ulcer. Nurses’
practice was measured by the Nurses’ Practice BegpPrevention and
Management of Diabetic Foot Ulcer QuestionnaireFNPDFUQ) developed by the

researcher. The higher scores indicated the highel of practice.
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Scope of the Study

This study focused on exploring nurses’ knowledug their level of
practices regarding prevention and managemeniadbietic foot ulcer. The
participating nurses were recruited from the Baggsh Institute of Research and
Rehabilitation in Diabetes, Endocrine and MetabDlisorders (BIRDEM) Hospital
which is a 2,500-bed multidisciplinary public haspin Bangladesh. This study was

conducted from February 2013 to April 2013.

Significance of the Study

The findings of this study may contribute to nngspractice, nursing
education, and development of further researcheamursing profession as follows:

1. The findings help develop and organize traimpnoggrams to
increase nurses’ skill and awareness to providsimgiicare of patients with diabetes,
particularly those who are at risk for DFU.

2. The findings serve as the basis to guide theldpment of nursing
curriculum and training courses related to the enéfon and management of DFU.

3. The findings can be used as baseline referemdatiire
experimental research, such as the effectivenesdumfational program to increase

nurses’ knowledge and their practices regardinggrgon and management of DFU.
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CHAPTER 2

LITERATURE REVIEW

This chapter describes the review of literaturearding the
development of diabetic foot ulcer, its preventzm management. Existing
evidence-based guidelines for prevention and maneageof diabetic foot ulcer are
documented. Current situation regarding DFU caigangladesh: Nursing education
and practices are recognized. Research eviderateddb nurses’ knowledge, and
their practices regarding prevention and managewofetiabetic foot ulcer are also

presented. The following outline is used to guite presentation of the key contents.

1.Diabetic foot ulcer
1.1 Overview of DFU
1.2 Pathophysiology of DFU
1.3 Risk factors of DFU
2. Prevention of DFU
3. Management of DFU
4. Existing evidence-based guidelines for preventioth management of DFU
5. Current situation regarding DFU care in Bangladéslrsing education and
practices
6. Research evidence related to nurses’ Knowledgenarssks’ practice
regarding prevention and management of DFU

7. Summary
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Diabetic Foot Ulcer (DFU)

This section covered the following reviews: Ovewiaf DFU,

pathophysiology of DFU and risk factors of DFU.

Overview of DFU

Diabetic foot ulcer (DFU) is one of the most comnoamplications of
uncontrolled diabetes mellitus (DM) and can resufhore harmful consequences
than other complications. The incidence of DFU wegmorted to be 5.3% in type 2
DM and 7.4% in both type 1 and type 2 DM, respeatyiJeffcoate& Harding, 2003).
Heitzman (2010) reviewed the literature and repbti@t once DFU occurs, it causes
patients to spend more time in the hospital thasdgradmitted for other reasons. It
also leads to morbidity and mortality including artagion of lower extremity.
Approximately, 45% of all lower extremity amputatgwere primarily caused by
diabetes, with 60% of non-traumatic amputationsidpeiue to long-term

complications of diabetes (Heitzman, 2010).

Numerous causative factors and contributing faatorssk factors for
DFU development have been recognized in diabetdsvannd care literature. It is,
therefore, very important for health care provigdesgpecially nurses, to have
knowledge about how DFU can develop (pathophysiplogluding causative
factors), of what characteristics of patients thake them more likely to develop

DFU (risk factors), and what the early signs anaspms of DFU are.
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Pathophysiology of DFU

The improvement of DFU is established to be #seilt of “TRIAD”
causes. These include diabetic neuropathy, defpamnid trauma (Boulton et al.,
2008). In addition, the presence of peripheralraitdisease (PAD) has also been
acknowledged to be a significant causative fact@rU (Clayton & Elasy, 2009;

RNAO, 2005). Each cause is described in more detail

Diabetic neuropathy. Diabetic neuropathy is the most important cause
of DFU. It is a disorder that occurs in nearly 56¢fpatients with diabetes (Aring,
Jones, & Falko, 2005), mainly in patients aged al®® years (Young et al., as cited
in Singh, Armstrong, & Lipsky, 2005). More than 6@¥cdiabetic foot ulcers are the
result of underlying neuropathy (Clayton &ElasyPa It can occur at any part of
the nervous system but the most common one ishitemic sensory motor distal
symmetric polyneuropathy (DPN) which involves btith sensory and motor
functions of the peripheral nerves. Its onsetss rong, and data suggest that only
13-15% of patients with objective evidence of n@atby have symptoms (Shaw
&Boulton, 1997). Furthermore, the motor componeatds to small muscle wasting
with a consequent imbalance of flexor and extenaascles leading to clawing of the
toes and prominence of the metatarsal heads (Shzoulgon, 1997). Sympathetic
dysfunction affecting the lower limbs leads to reeld sweating and results in dry

skin that is prone to crack and fissure.

Diabetic peripheral neuropathy is defined by theefican Diabetes
Association (ADA) as “the presence of symptoms /andigns of peripheral nerve

dysfunction in people with diabetes after the egicn of other causes” (Boulton,
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Vinik, Arezzo, Bril, & Feldman, 2005, p. 956). Sitgspeaking, DPN is a
dysfunction of peripheral nerves found in patiesithh DM. It must be pointed out,
nevertheless, that the neuropathic foot does metrate spontaneously. It is the
combination of neuropathy and trauma, whether esittifrom, for example, ill-fitting
footwear, or intrinsic from repetitive pressuretba metatarsal heads during walking

that results in tissue breakdown (Shaw & Boult@97).

It has been explained that DPN develops as a rekalt accumulation
of sugar products. The hyperglycemic state lea@stimcrease in action of the
enzymes aldose reductase and sorbitol dehydrogeRasse enzymes further activate
the conversion of intracellular glucose to sorbétotl fructose. These sugar products
cause a decrease in the synthesis of nerve celhositol, required for normal
neuron conduction. In addition, the chemical cosier of glucose causes a reduction
of nicotinamide adenine dinucleotide phosphateestarhich is required for the
detoxification of reactive oxygen species and i@ synthesis of the vasodilator nitric
oxide. The net result is an increased oxidativesston nerve cells and an increase in

vasoconstriction leading to ischemia (Clayton &dyla2009).

Diabetic peripheral neuropathy can be a directatatesfactor of DFU
through the following mechanisms. First, sensomyropathy causes a loss of
protective sensation, resulting in physical traulhs. reported that nearly 50% of all
patients with DM have lost the ability to feel panmeat or cold, and the sense of
touch. Consequently, it makes these patients madreekable to physical and thermal
trauma, leading to an increasing of 7-fold footew#tion (Singh et al., 2005). Second,

motor neuropathy results in muscle weakness antngas the intrinsic muscles of
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the foot. Subsequently, there is abnormal weightibg on the metatarsal heads
which leads to ulcerations (Heitzman, 2010). Thanadtonomic neuropathy causes
decreased perspiration, dry skin, skin breakdoves\fing), and a loss of
microcirculation. Finally, the combination of thaseuropathies leads to a cascade of
events resulting in the change of the foot itsetfluding callus formation and

Charcot arthropathy, thus predispose the patientd-tJ. A callus is a thickened area
which develops at sites of high pressure and dmctAllowing excessive pressure can
be a forerunner of ulceration (Edmonds, 2006). Gtaarthropathy is a form of
neuroarthropathy as a result of the combinatioseokral types of neuropathies. Foot

joints are unstable and cause more damage to thastfoicture.

Deformity. The foot structural deformity is also a commonszdive
factor to DFU development. This is more prevalerdging population. A literature
review, covering 35 articles, to identify the prirece of foot health problems among
older people was conducted (Stolt, Suhonen, Vonélg & Leino-Kilpi, 2010). Stolt
et al. found that foot structural deformity was arfi¢dour categories of foot health
problems in older population. The most common defties were hallux valgus, a
condition in which the first toe turns against tiber toes (9-74%), and lesser digital
deformities or toe deformities (9-69%) such as hamioe and claw toe. Other types
of deformities were also found in smaller numbeolofer people. These included a

high foot arch, pescavus (5-19%), a low foot aestd pesplanus (6-19%).

Trauma. Direct trauma to the foot of patients with DM mnemon
because of the above two factors. If foot traunrapetitious, foot ulceration can be

easily formed. Macfarlane and Jeffcoate (as citeBlingh et al., 2005) studied factors
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contributing to the presentation of DFU among 6&8gmts. They found that 21% of
DFU were attributed to rubbing from foot wear; 1%%re linked to injuries, mostly
from falls; 4% were due to infections, cellulitymplicating tenia pedis; and 4%
were from cutting toenails. Based on this studig itoteworthy that improper foot
wear contributed to the highest number of DFU dewelent. It may be that use of ill-

fitting shoes is instrumental in the developmenbladters, callus, and corns.

Peripheral arterial disease (PAD) Peripheral arterial disease is a
significant contributing factor to the developmehfoot ulcer in up to 50% of cases
(Clayton & Elasy, 2009). Inadequate blood flowhe tower limbs not only causes
skin breakdown but it also delays wound healingianckases the occurrence of
amputation (RNAO, 2005). The absence or decreasisdtpn of the peripheral
pulses, foot tissues can develop ischaemia. Héhaed circulation cannot pass in the
peripheral veins and arteries. Protective sweasimgst and the skin of the ischemic
foot is red, dry, thin with dystrophic nails, angsseptible to the pressure from a shoe

(Jeffcoate& Harding, 2003).

Furthermore, hyperlipidemia, hypertension, and gangkre other
factors that are common in diabetic patients. Cgmsetly, ischemia develops in the
lower extremity leading to increased risk of DFWliabetic patients (Clayton &

Elasy, 2009).
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Risk Factors of DFU

A large number of authors have pointed the “difeat causes”
discussed above in the pathophysiology sectiorskgactors (e. g., Boulton et al.,
2008; Heitzman, 2010; Mclintosh et al., 2003). Tenitify and categorize who are at
higher or lower risks; these factors have also hesenl. Yet, to reduce the uncertainty
here, in this review risk factors refer to factotser than the above recognized direct
causes (diabetic neuropathy, foot deformity, foatitna, and peripheral arterial
disease). These factors can accelerate the devetamhDFU. On the other hand,
these risk factors alone cannot develop DFU inatedbpatients without the presence

of one of the direct causes.

A case control study of 348 people with type 1 type 2 DM was
conducted and published in 1998 (El Shazly etalgited in Mcintosh et al., 2003) to
examine risk factors of major complications of lowe&tremities, including DFU.
Using the multivariate logistic regression, theeggshers found that old age (50-70
years old), gender (male), marital status (unmad)rigpe of diabetes (Type 1) and
type of diabetic treatment (insulin treatment ip&\2), having co-morbid diseases
(cardio or cerebrovascular disease), poor glycewmitrol or uncontrolled diabetes
(high HbA1c), healthcare facility accessibility éaehelp to reach a healthcare
facility), regularity of follow up visits (no regat visit), and educational intervention
(no educational intervention) were significant rfiaktors for developing lower limb
complications. In El Shazly et al.’s study, thegt dot find the significant contribution
of duration of diabetes and smoking, and alcohakomption. Even though this is

outdated and some non-significant factors may leetdwther methodological issues,
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the results can be used to guide more up-to-daieweof the literature to support
whether the results are still valid. These factogether with other factors being
approved in the literature, including history obfallceration and amputation are also
included and categorized into 3 groups: demograpskdactors, diabetes and health-

related risk factors, and environmental risk fagtor

Demographic risk factors. Demographic risk factors are non-

modifiable factors. These include age, gender aadtah status.

Age. Age is a significant factor that increases thaende for DFU and
aged people are at greater risk for developmebidf than young people. It is
believed that foot health problems are consideraiolependent predictors of falls in
older people, thus increasing the risk for fallks (8tolt et al., 2010). In addition, older
people may also have impaired balance and perfarenanimited foot care and
mobility. Usually, aged people blood glucose coticgions are higher than younger
people. Sometimes, foot infection, can lead toténacresulting in DFU
(Stockslager& Schaeffer, 2003). Diminished abitay self care, including personal
daily foot examinations, and poor vision pose & imsthe older aged people

(Nwabudike & lonescu-Tirgoviste, 2008).

Gender. Generally, DFU is more frequently found in mdlarn female.
A study in Romania that included male patients \@ithaverage age of 62.6 years,
62% of them had DFU which was related to neurop@ttwabudike & lonescu-
Tirgoviste, 2008). They also found that 75.9% aleu$ were placed in the toe area,
80.1% of patients presented only one lesion, angridacategory was in 63.9% of

them. Hence, males and those with neuropathy wermst risk of having foot
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ulcers. Another study of 398 diabetic populatiorsswonducted to analyze the foot
type, foot deformity and ulcer occurrence in thghhrisk diabetic foot (Ledoux et al.,
2005). It was found that 74% of the study populstiovere male and the average age
was 62 years. Foot-type distributions were 19.5%¢@eus, 51.5% neutrally aligned
and 29.0% pesplanus. They also found 23.9% habilgug, 46.7% hammer/claw toes
and 24.4% hallux limitus. So, this study revealeat foot type and foot deformity

were significantly related to DFU development.

Marital status. A case-control study of 375 people with type 1 and
type 2 diabetes mellitus was conducted in Malatgsidentify specific socio-
demographic and lifestyle factors which are assediwith foot ulcer in type 1 and
type 2 diabetes patients (Misliza & Mas, 2009).Adghe multivariate logistic
regression, the socio demographic variables wesd 4465 years old), gender (male,
female), ethnic (Chinese, Malay, Indian), maritatiss (married, unmarried), living
status (living with spouse/ relative/others, alomelucational level (tertiary,
secondary, primary, never schooling), householdrme per month and occupation
type. Lifestyle factors included body mass indempking status, duration of
smoking, number of cigarette per day, status aftedtconsumption, duration of
alcohol intake, number of drinks per week, exerpisetice, type of exercise, and
type of foot wear used during exercise. The reseascfound that age, gender, ethnic,
occupation type and smoking were significant resgtdrs for developing diabetic foot

ulcer.
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Diabetes and health-related risk factorsDiabetes and health- related
risk factors are type of diabetes, type of diabegatment, duration of diabetes,

glycemic control, co-morbid diseases, and histdrpot ulceration and amputation.

Type of diabetes mellitus. There are two types of diabetes, Type 1

diabetes mellitus and type 2 diabetes mellitus.

Typel diabetes mellitu$ype 1 diabetes mellitus is characterized by
destruction of the pancreatic beta cells. It isdsuided into two types: type 1A
immune-mediated diabetes, and type 1B idiopatta@betes. In Canada, the United
States and Europe, approximately 90% to 95% of lpesiph type 1 diabetes mellitus

have 1A immune-mediated diabetes (Guven, MatfiKugnzi, 2010).

Type 2 diabetes mellitu$ype 2 diabetes mellitus is a heterogeneous
condition that describes the presence of hypergtj@én association with relative
insulin deficiency. Most people with type 2 dialsetge overweight adults. Recently,
however, type 2 diabetes has become a more comaooomrence in obese
adolescents and children. Although type 1 diabetesins the main form of diabetes
in children worldwide, type 2 diabetes has becameepredominant form and is

expected to increase within 10 years (Guven eR@l).

A study of 609 patients with type 2 diabetes madliivas conducted in
the Netherlands to assess the prevalence of foetsudnd their determinants in a
primary health care setting (de Sonnaville, Callfijkel, & Heine, 1997). At first
visit all patients were examined by a podiatrigngutations, active foot ulcers

(Wagner stage 1 or 2) and pre-ulcers (Wagner $taard skin with or without
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maceration changes) were recorded in 0 (0%), BPA).and 79 (12.9%) patients,
respectively. Using the multivariate logistic reggi®n, the researchers found that
after adjustment for age and gender, durationalieties, cigarette smoking,
peripheral vascular disease (assessed by calaukatikie/brachial index), sensory
neuropathy (by Semmes-Weinstein monofilament 5dx¥)feet and severe hammer
toes were independently and significantly linkethvdevelopment of diabetic foot
ulcer (pre-ulceration). They concluded that a for@t-ulcer can be found in one of

every seven patients with type 2 diabetes.

Type of treatment for diabetes. The desired outcome of glycemic
control in both type 1 and type 2 diabetes is ndimaton of blood glucose as a
means of preventing short and long-term complicatid reatment plans involve
medical nutrition therapy, exercise and anti dieb&gents. Weight loss and dietary
management may be sufficient to control blood gbadevels in people with type 2
diabetes. Optimal control of both type 1 and typkabetes is associated with

prevention or delay of chronic diabetes complica&i¢Guven et al., 2010).

Insulin. Type 1 diabetes mellitus always requires treatmath insulin
and many people with type 2 diabetes eventuallyiregnsulin therapy. Insulin is
destroyed in the gastrointestinal tract and mustdministered by injection or
inhalation. All insulin preparations are measuretternational units. Most types of
insulin are available in U-100 strength (i.e., 10s of insulin/1Iml). Insulin

preparations are categorized according to onsek, @&d duration of action.

Insulin types are classified by length and peakihgction. There are

four principal types of insulin: rapid-acting, sharcting, intermediate-acting and long
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acting. Short-acting insulin is soluble crystallinsulin whose effects begin within 30
minutes after subcutaneous injection and geneiaghyfor 5 to 8 hours. The rapid-
acting insulin preparations are produced by recaartiitechnology with an amino
acid substitution. They have a more rapid onsetk pand duration of action than
short-acting regular insulin. The rapid-acting iinsuwhich is used in combination
with intermediate or long acting insulin, is usyadministered immediately before a
meal. Intermediate to long acting insulin preparadiinclude NPH, glargine, and
detemir. These have slower onsets and a longetiolui@t action. They require
several hours to reach therapeutic levels, so tisainn type 1 diabetes requires
supplementation with rapid or short acting insulahargine and detemir have slower,
more prolonged absorption than NPH insulin and g relatively constant

concentration over 12 to 24 hours.

Intensive insulin treatment regimedere are two intensive treatment
regimens: multiple daily injections and continusudcutaneous infusion of insulin.
Multiple daily injections (MDI), the basal insulrequirements are met by
intermediate or long-acting insulin administered@or twice daily. Boluses of rapid
or short-acting insulin are used before meals. ddminuous subcutaneous insulin
infusion (CSIl) method uses an insulin pump. Witts tmethod, the basal insulin
requirements are met by continuous infusion of stdoeeous insulin, the rate of

which can be varied to accommodate diurnal vamatio

An observational study of 678 diabetic patients e@sducted in a
hospital of North India (Shahi et al., 2012) togpectively determine risk factors for

foot ulceration in diabetic cases. Using the maltiate logistic regression, the
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researchers found that family /social history; 6&55 years of old); sex (male,
female); routine habits like tobacco, chewing, smgland alcohol intake; duration of
diabetes and diabetic foot; and treatment werdfsigntly risk factors for diabetic
foot ulcer. In Shabhi et al.’s study, however, theynd that the important risk factors
for diabetic foot ulcers included age > 50 yearR€®.97, p = 0.00), duration of
diabetes 4 to 8 years (OR= 2.47, p = 0.00), angeai® (OR = 3.03, p = 0.00), rural
location (OR = 0.44, p = 0.00), oral hypoglycenmeatment (OR= 2.90, p= 0.00),

insulin treatment (OR= 9.58, p = 0.00) and tobacs® (OR= 0.57, p = 0.00).

Duration of diabetes. Long duration of diabetes mellitus is a strong
risk factor for DFU. It is associated with a higleeidence of DFU (Merza &
Tesfaye, 2003). Clients with diabetes mellituslaiag longer, with an increased risk
for development of chronic complications. Chroniaamovascular complications
including coronary artery disease, cerebrovasalitarase, hypertension, peripheral
vascular disease, and infection are the common kcatipns. Chronic micro
vascular complications including retinopathy, negathy, leg and foot ulcers,
sensorimotor neuropathy, autonomic neuropathy (ikellary, cardiovascular,
gastrointestinal and genitourinary) are also commanong them evidence showed
that neuropathy, peripheral vascular disease,r@edtion are the most common risk
factors for DFU (Frykberg et al., 2006; RNAO, 2008)systematic review and meta-
analysis by Crawford, Inkster, Klenijnen, and Faf@307), showed that patients who
developed foot ulcers had diabetes for longer thase who did not, but this effect
was not statistically significant (95% CI -0.755®9). A cross-sectional study at
Kenyatta National Hospital in Nairobi found thagngrally, patients who had

diabetes for a long duration, developed diabetit tdcer. The types of ulcers were
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neuropathic 47.5%, neuroischaemic 30.5%, and iscttaB8% (Nyamu et al., 2003).
In addition, 1,788 patients with diabetes mellitvere screened and among them 82

(4.6%) were found to have DFU.

Glycemic control. Poor glycemic control can speed up the
development of DFU. High blood glucose levels carease the risk of
complications. It is well-established that highaglge levels increase the risk of
vascular disease (UK Prospective Diabetes Stud8)l8ut it also gives rise to
neuropathy and increase infection. Literature hasve a trend toward the positive
relationship between the level of HbAlc and theetigyment of DFU. A large scale
survey with 1,285 diabetic veterans who did notehB¥U at baseline was conducted
(Boyko, Ahroni, Cohen, Nelson, & Heagerty, 2008)bfects were followed up at 12
months to 18 months to assess whether the DFU é\aglaped. Seven factors were
included in a backward stepwise regression anadysissubsequently, using the COX
regression model. Boyko et al. revealed that sthj)@bo had higher level of HbAlc
were at higher risk to develop DFU. Those who hdkélc of 10% would be at the
highest risk (would place in the top quartile) dhdse with an acceptable level of
HbAlc of 7.0% would still be at risk but lower thdrose with higher HbAlc level.

A systematic review and meta-analysis study coredliby Crawford
et al. (2007) revealed non-significant findingseyipooled the results from four case-
control studies to compare between patients wabetes who developed DFU and
those who did not. The researchers found that stsoyeth DFU had higher level of
HbAlc than those who did not have ulcers but timdifig was not reached a

statistical significant (Weighted Mean Differen®MD = 0.95%,
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95 % CI1 -0.33 to 2.33). The findings from these stadies are promising to support
that good control of diabetes should reduce theaiOFU development.

Co-morbid diseases. Most of the patients with DFU had co-morbid
diseases such as chronic renal disease and vispairment.

Chronic renal diseaseChronic renal disease is the major co-morbid
disease of patients with DFU. High blood sugar fidiabetes can destroy renal blood
vessels. A consequence of microangiopathy, neptitgmavolves damage to and
eventual obliteration of the capillaries that sypjple glomeruli of the kidney. Over
time, the kidney is not able to do its jobs as wdker it may stop working
completely. When kidney cannot work, blood pressaceeases. Cholesterol and
triglyceride levels rise too. As a result, oederagealops specially in the feet.
Sometimes neuropathy, deformity, repetitive stoesselops and the combined effect
lead to DFU (Hanberg, 2009).

Visual impairmentVisual impairment is another co-morbid disease of
patients with DFU, which may reflect the severifyracro vascular disease (Merza &
Tesfaye, 2003). In diabetes, the retinal capillEsgomes diseased; it loses the ability
to transport red blood cells and thus oxygen andigioment to the retina, with
consequent tissue hypoxia and ischemia leadingst@bvimpairment (Nelsen-Marsh,
2005). A large study of 1,229 people was condurtdelirope to investigate the
characteristics of diabetic patients with foot ulicel4 European hospitals in 10
countries (Prompers et al., 2007). Using baselmkfallow up visits, the researchers
found that 27% of all patients were admitted tohbsepital. Sixty-three percent of the
patients were either previously managed in princang or did not receive any

treatment before inclusion. Disabling co-morbiditgs present iB82% of the patients.
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Severe visual impairment in 15%, end-stage rersaladie in 6%, heart failure and
angina pectoris in 11% and the inability to standvalk without help in 10% of all
patients were significant risk factors for devetgpDFU.

History of foot ulceration and amputation. A study found that about
60% of previous healed ulcers occurred in footmuteeurrence (Ghanassia et al.,
2008). Patients who had previous diabetic neurgpaigtory mostly developed
diabetic foot ulcer and the rate of amputation &&sto 10 times higher in association
to the general diabetic population (Akha, Kashivé&khlough, 2010). Numerous
studies have established that foot ulceration i'er@ommon in those patients with a
past history of ulceration or amputation and ingrds with a poor social background
(Shaw & Boulton, 1997).

A review of the literature in four cohort studiesestigated the risk
associated with history of foot ulceration (Cravd@t al., 2007). These studies found
that, patients who had previous ulceration wereenligely to develop diabetic foot
ulcer. One case-control study and one cohort sioatyd history of amputation to be
a risk factor for foot ulceration. These two stgdaso found that a history of lower
limb bypass operation predicted future foot ulcer.

Environmental risk-factors. Environmental risk-factors are including
healthcare facility and follow up visits.

Healthcarefacility. A quasi-experimental study of 150 diabetes
patients was conducted in Hong Kong to determireetfectiveness of a diabetes
nurse clinic intervention in controlling the podyaemia of older patients with type 2
diabetes (Chan, Yee, Leung, & Day, 2006). Usingptteeand follow-up tests, the

researchers found that age, sex, years of diatdatesy history of diabetes mellitus,
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living partner, smoking and drinking status, ad¢yiwof daily living, social allowance
and the treatment group were associated with DRtmBdical variables: HbAlc,
systolic blood pressure, diastolic blood pressame, weight and episode of health
care use like admission or accident and emergeggsrtnent attendance also linked
with DFU. Further, comparisons were made betweenwlo groups for all these
demographic variables and showed no significaférihce. Chan et al.’s study also
found an effective intervention of diabetes nuig@cin giving consultation and
education to the type 2 diabetic patients. Theatadbnurse provided follow-up and
routine care such as maintaining glycaemic comtyaéngaging the consumers into
guality of care. Both the follow-up group and tlmatol group had an improvement
in the HbAlc and systolic blood pressure and rednan healthcare utilization.
Follow up visits. A prospective study of 1,285 people with diabetes
without foot ulcer was conducted to examine outcevite annual clinical
evaluations and quarterly mailed questionnairedentify foot problems (Boyko et
al., 2006). Boyko et al. also found that in 12 8omonth-intervals patients with
diabetic foot ulcer needed reexamination to asbeseutcome. Moreover, patients
were encouraged to call study staffs by the resednaic if they assumed that they
had a foot ulcer .They were also contacted moriifilgnail. However, orange labels
were affixed to the medical record problem lismneding providers to check their
patients’ feet. Yet, in order to report, study stdfered to advance triage of patients
with foot lesions, thereby reducing provider woddio Boulton et al. (2008) reviewed
the literature and reported that patient shoulthbeoughly assessed about foot risk
and assigned a foot risk category. These categanesgsed in a referral system and

for following up by the specialized clinician oata on a regular basis. Patients in
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risk category 0 usually do not need referral andtraacept general foot care
education and undergo comprehensive foot examimggarly. Similarly, patients in
foot risk category 1 may be managed by a speciaigeneralist every 3-6 months.
They need referral to specialist to assess the foeesppecialized treatment and follow
up. Those in categories 2 and 3 should be reféoradoot care specialist or specialty
clinic and seen every 1-3 months (Boulton et &Q8). Hence, regular follow up

visits can reduce the risk of DFU development.

Prevention of DFU

Prevention of DFU ought to be the primary goaldt involved in
diabetic foot care. The prevention of diabetic folaer requires a positive approach
involving the person with diabetes, family/caregssand an interdisciplinary team of
healthcare providers (Canadian Diabetes Associ@§@di]|, 2008; Frykberg et al.,
2006). According to available practice guidelined atandard care, prevention of
diabetic foot ulcer consists of optimal diabetemagement, patient and family
education, annual examination of the foot, scregfon peripheral vascular disease,
interdisciplinary team approach, daily foot cagsessment of history of previous
ulceration and formation, assessment of high rsid@ions, and management of high
risk conditions (ADA, 2004; Armstrong & Lavery, 189CDA, 2008; Frykberg et al.,

2006; Singh et al., 2005).
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Optimal Diabetes Management

Preventive education and care needs overall dislnedé@agement as
well as the optimal glycemic control, control ofgeylipidemia, control of
hypertension, treatment of renal disease, treatofgmripheral vascular disease,
optimal nutritional status, smoking cessation, tdisation and management of
neuropathy and retinopathy (CDA, 2008). A prospecsitudy conducted in the UK
stated that 1% mean reduction in hemoglobin A1C agasciated with a 25%
reduction in micro-vascular complications, incluglimeuropathy (Singh et al., 2005).
Jeffcoate and Harding (2003) reported that enhahlmemt] glucose control will
reduce microvascular complications, and reductiocardiovascular risk factors will
render the foot less susceptible to ischemia framrovascular disease. Furthermore,
to reduce the risk of vascular disease complicatgmoking cessation should be

encouraged (ADA, 2004).

Patient and Family Education

Education is very useful component of people widbdtes to prevent
DFU. Diabetic patients and those with high risktfoonditions should be educated
about their risk factors and proper management (AP0®4). All diabetic patients
and patients at risk must know the implicationshefloss of protective sensation, the
importance of foot monitoring on a daily basis, fineper care of the foot, including
nail and skin care, and the selection of appropfi@twear (ADA, 2004; Mclintosh,
2008). Inappropriate footwear is a major causeathetic foot ulcer (International
working group on the diabetic foot, as cited in Rokh, 2008). One study assessing

the impact of poorly fitting footwear found thabde who had developed a diabetic
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foot ulcer were 5.1 times more likely to have be&aring poorly fitting shoes than
those who were ulcer free (Nixon et al., as citeMcIntosh, 2008). Patients should
be instructed to contact nurses if the patienttiled any abnormalities (Lavery et

al., 2007).

The patient’'s acceptance of these issues andphgsical ability to do
appropriate foot surveillance and care must besasse Patients should be instructed
never to wear hosiery that is too tight and avdedtec tops as these can reduce
circulation into the foot (MciIntosh, 2008). Patemiith physical constraints, visual
difficulties preventing movement or cognitive pretvis that impair their ability to
assess the condition of the foot and to estabpginogoriate responses will need other
people such as family members, to assist in tlae.dPatients at low risk may derive

help from education on foot care and foot wear (ARB04).

Annual Examination of the Foot

A physical examination of the feet must be perfedrby a health care
professional at least annually in all people witkbétes. The physical examination of
the feet includes neurological, vascular, dermaiokd, musculoskeletal and wound
examination like assessment of the blood circutatiod the sensation in the foot,
examination for any skin changes and structuradmeties of the foot (CDA, 2008;
Frykberg et al., 2006).To identify high risk foaralitions, all patients with diabetes
should accept an annual foot examination. A diabktet screening must be
completed in order to assess the diabetic footaasayn a risk category. Vascular
examination should be performed including palpatbpulses e.g., dorsalis pedis,

posterior tibial, popliteal and femoral pulses,ittagy refill time, venous refill time,
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colour changes like cyanosis, and erythema, preseinedema, temperature gradient,
dermal thermometry and presence of edema suchraatstphy, nail atrophy,
abnormal wrinkling and diminished pedal hair (C2Q08; Frykberg et al., 2006).
Patients must be checked by neurologic examinatidoding
measurement of vibration perception threshold, Sesaweinstein 10-gram
monofilament to test light pressure, temperaturegyion, pain, and deep tendon
reflexes. Also this includes dermatologic examimasuch as skin appearance e.g.
color, texture, turgor, quality, dry skin. Moreoygpatients with diabetes should be
examined for calluses such as discoloration, silbschemorrhage, fissures, nail
appearance e.g. dystrophic, atrophic, presencaigfiiceration, gangrene, and
infection and markers of diabetes e.g. skin spbétdetic dermopathy. In addition,
they have to be inspected for musculoskeletal datas like hammer toes, charcot
deformities, iatrogenic deformities, limited jomibility and gait evaluation (CDA,
2008; Frykberg et al., 2006). If the wound deve)apsund descriptions should cover
wound location, wound dimensions including deptterea, exudates, type, amount,
odor, colour, signs of inspection and in duratithere are different methods
commonly used to screen and assess diabetic paipteiropathy. The Canadian
Diabetes Association (2008) suggests using 10-@gammes-Weinstein
monofilament or 128-HZ for assessing neuropathytAer study by Cornblath
(2004) recommended that reflex testing, superfioah testing, light touch
perception, vibration testing, sympathetic skimpesse, quantitative sensory testing

and nerve conduction studies should be used teasgsbetic neuropathy.
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Screening for Peripheral Arterial Disease

Peripheral arterial disease is most easily detdnydtie ankle brachial
index (ABI), which is the ratio of systolic bloodgssure in the ankle divided by the
systolic blood pressure at the arm (Singh et BD52. ABI of 0.90 or less suggests
peripheral arterial disease, while higher thanmMaly represent a falsely elevated
pressure caused by medial arterial calcinosis (APD93; Reekers & Lammer, 2012).
Moreover, palpation of peripheral pulses shoulé Ipbeutine component of the
physical exam and should include assessment détheral, popliteal and pedal
pulses like dorsalis pedal pulses and posteri@ltgulses. The diagnostic criteria for
peripheral arterial disease based on the ABI aegpreted as follows: normal if 0.90-
1.30; mild obstruction if 0.70-0.90; moderate obstion if 0.40-0.69; severe
obstruction if < 0.40; poorly compressible if >Q.GADA, 2003). One large study
found that the ABI was strongly related to the éKoot ulceration (Boyko et al.,

1999).

Interdisciplinary Team Approach

The maintenance of foot health in the person widihetes is best
achieved by a reliable, preventative strategy ithahplemented with an
interdisciplinary approach involving a team of gpbsts and personnel who provide
a coordinated process of care (CDA, 2008). A fawdists have assessed the role of
foot expert as the main intervention in preventiiapetic foot ulcers. Among 91
diabetic persons with a healed pool ulcer, thene=\28 ulcer recurrences in those
randomized to podiatric care 32 in the control gratter a median follow up of 386

days (Singh et al., 2005). In another trial of @i@bdpersons with neuropathy, 235
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were randomized to receive podiatric care at l@st a year 263 to receive no
podiatric treatment. During the study period, th&es no difference in the incidence
of foot ulcers, but the podiatric care group haseiedeep ulcers, infected ulcers and

hospital admission days (Singh et al., 2005).

Daily Foot Care

Education about foot care must be provided tpeadiple with diabetes
and their families/caregivers. Daily foot care éceassary for preventing
complications of diabetic neuropathy. Patients nmeséncouraged to inspect their
feet daily for dry or cracking skin, fissures, gkancallus formation and signs of
inspection between the toes and about the toedgfdication of topical ointments
must be avoided between toes (Aring, Jones, &F&B05). Diabetic person must be
presented with information about routine self-cand monitoring of diabetes such as
blood glucose control or meal planning. Patienth wiabetes should be informed
about daily examination of foot problems and wheagsk for advice from a
healthcare professional e. g. if any color chasgelling, breaks in the skin, pain,
numbness and if self-care and monitoring is difficGDA, 2008). Patient also must
avoid sources of possible trauma such as walkingftat, cutting nails incorrectly,
avoiding hot objects or chemicals such as hydrgeeoxide and iodine (Mcintosh,
2008). Patients should be informed about the asse¥0f protective sensation and
bony deformities to prevent DFU. Protective semseis assessed by the 5.07
Semmes-Weinstein 10 gram nylon filament test argtal® monofilament test (Aring
et al., 2005). Prevention of inappropriate footwisaa major goal for all diabetes

patients. Without loss of protective sensationvitlials can select appropriate shelf
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footwear. When foot deformities are present persdms have neuropathy or
ischemia, should take extra care with the fittindootwear (CDA, 2008) like type of
shoes, light socks, patterns of wear on the liming sole of the shoes, presence of

foreign bodies in shoes and insoles (Frykberg.e2a0D6).

Assessment of History of Previous Ulceration and Aputation

A diabetic patient with a history of previous ulaton or amputation
is at increased risk for further ulceration, infentand subsequent amputation
(Armstrong & Lavery, 1998). Patients must provildes information as a guide to the
frequency of foot care visits (Frykberg et al., @D0n other words, if they have a
history of foot ulceration and amputation, theywdgay more attention and receive
more foot care visits. Patients must be askedtiiegthave to do a daily foot
inspection either by themselves or by a caretaldegy should also be asked whether
they perform gentle cleansing with soap and wébddgwed by the application of
topical moisturizers to help maintain healthy skiat can better resist breakdown and
injury (Armstrong & Lavery, 1998). Educating patismbout proper foot care and
periodic foot examinations are effective intervens to prevent ulceration (Singh et
al., 2005). Patient education regarding nail cak@oper foot wear is crucial to
reducing the risk of an injury that can lead tcenlformation (Armstrong & Lavery,
1998). Other probably successful interventionsudeloptimizing glycemic control,
smoking cessation, intensive podiatric care andideiment of calluses (Singh et al.,

2005).
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Assessment of High Risk Conditions

Persons with diabetes must be educated concerighgibk foot
conditions and proper management. Patients shauidstructed that the
hyperglycemia, impaired immunological responsesra@athy and peripheral
vascular disease are the main predisposing faleading to limb threatening diabetic
foot infections (Frykberg et al., 2006). Educatpagients about the detection of the
loss of protective sensation, daily foot check sastmonitor the injury problems, the
proper care of the foot as well as nail and skie cieet should be looked at every day
after a bath or shower and before putting on shodssocks (ADA, 2004 ). A hand
mirror is the most important way to check all areathe foot. Good lighting and with
eyeglasses on (if needed) must be performed incloetks. Feel and look are two

steps in foot checks (ADA, 2004).

Elevated foot pressure is an important risk coadgifor foot
complications (Lavery et al., as cited in RNAO, 20rhe plantar surface of the
forefoot is found to be the most common locationtfie development of an ulcer
(ADA, 1999). Pressure over bony prominences cath te&allus formation and in the
absence of protective sensation may predisposaréaeof breakdown (Boyko et al.,
1999; Hutchinson et al., 2000). Callus can act faseagn body elevating plantar
pressures and there is considerable reductioresspre when the callus is removed
Boulton et al., 1999; Muray, Young, Hollis, & Boait, 1996 (as cited in RNAO,
2005). Patient must be encouraged about smokirgaties to reduce the risk of

vascular disease complications (ADA, 2004).
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Management of High Risk Conditions

Evidence of increased plantar pressure or peopifenguropathy may
be adequately managed with well-fitted walking shoeathletic shoes. Patients
should be well-informed on the implications of semydoss and the ways to substitute
other sensory modalities like hand palpation, isugpection for surveillance of
early problems (ADA, 2004). Callus can be debridettt a scalpel by a foot care
specialist or other health professional with exgece and training in foot care.
People with bony deformities e.g., hammer toesnmment metatarsal heads may
need extra-wide shoes or shoes with depth. Pedfiieewtreme bony deformities e.
g., Charcot foot that cannot be accommodated imoermial therapeutic footwear

may need custom-molded shoes (ADA, 2004).

Management of DFU

Successful management of diabetic foot ulcer abeliic patients is as
follows: Debridement, offloading (pressure religfjl cutting technique, deformity,
callus management, appropriate wound managemenggeeent of wound
infection, management of PAD, management of ischgmanagement of
morbidities, surgical management, dressing, madbatance and treatment and

control of hyperglycemia (CDA, 2008; Frykberg et 2006).

Debridement

Debridement is the most chief part of wound ngemaent and is

usually carried out with a scalpel. Removal ofratrotic tissue, peri-wound callus
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and foreign bodies down to viable tissue, namelywebdebridement, is needed. To
reduce peri-wound pressure and decrease the riskection, proper debridement is
necessary to impede normal wound contraction aalinge It reduces the bacterial
load of the ulcer even in the absence of overtciida, restores chronic wounds to
acute wounds and releases growth factors to aidghkng process (Kruse, 2006). A
systematic review was conducted by Smith (2004letermine the effectiveness of
debridement methods for diabetic foot ulcers. Faromized controlled trials were
identified: three involved the use of hydrogels and involved the use of sharp
debridement (as cited in RNAO, 2005). The resultgysest that hydrogels were
significantly more effective than gauze or standzace in healing diabetic foot
ulcers. However, sharp debridement has not beenrstmbe of significant benefit in
promoting wound healing.

There are four types of debridement including aiiwl enzymatic,
mechanical and surgical debridement. Naturallylsgtitodebridement occurs in a
healthy, moist wound environment when arterial g@dn and venous drainage are
maintained. Enzymatic debridement is commonly w@w=edn adjunctive therapy in the
management of chronic wounds. Mechanical debridénasrwell as sharp
debridement, wet-to-dry dressings and high pressugation are the usual
therapeutic measures. Surgical debridement is &lesyent and a cornerstone in the
management of DFU (Frykberg et al., 2006). Remotakecrotic tissue extends as

deeply and proximally as necessary until healthggding soft tissue and bone.
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Offloading

The most effective method of offloading to heabatfulcer in
patients’ wheelchair or crutches are used to cotalyldalt weight bearing on the
affected foot. Total contact casts also signifigaréduce pressure on wounds and
have been shown to heal between 73% and 100% wbalhds treated with casts
(Kruse, 2006).Total contact casts are used foip deelraining wounds, blind
persons, morbidly obese, or severely vascularlypromised patients, but
inappropriate application of total contact casty mesult in new ulcer. Daily
monitoring of wound infection, dressing changes @ady detection of infection
improve wound healing. A variety of ambulatory escsplints, modified shoes and
sandals can off-load the plantar surface or imnmbihe foot and ankle (Cavanagh,
Lipsky, Bradbury & Botek, 2005). One randomizedtcolhed trial showed that total
contact casting was effective in treating well wdadzed non-infected plantar
forefoot diabetic foot wounds. Healing rates rafrigen 73% to 100% over a course
of five to seven weeks (Armstrong et al., as citeRNAO, 2005). However, it is
important that patients with a diabetic foot uloerognize that pressure is the cause

of their foot ulcer and that offloading is requinetienever they are on their feet.

Nail Cutting Technique

Information on basic foot care as well as nailiogttechnique, the
treatment of minor injuries and buying of shoes bgsgiven to the patient and
caregivers. Nails must be cut after bath when rsadssoft. Nails should not be cut
too short or left thrusting beyond the end of the Patient must never try to cut out

the corner of the nail or dig down the sides (Eddsp12006). Sensible shoes must be
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made of soft leather and have broad rounded oreduaes, with a high toe box. The
heels must be low to avoid excessive toe pressutkeofore foot. Shoes must be
either fitted with laces or buckle straps to preévanvement within the shoe. Dry skin
must be treated with an emollient such as E45 c@a@almurid cream (Edmonds,

2006).

Deformity

Generally, before DFU occurs deformity must be knaarly and
accommodated in properly fitting shoes. Foot wear loe divided into three broad
types: Sensible shoes for patients with only mitiseasory loss; ready-made stock
shoes, suitable for neuroischaemic feet that nea@gtion along the margins of the
foot but that are not greatly deformed (Edmond§620customized or bespoke shoes
containing cushioned insoles that redistribute @uddnigh plantar pressure. In a
systematic review of interventions to prevent diabi@ot ulcers, two randomized
controlled trials on patient footwear were review@de study found that type of shoe
may be independently important, and that provigiatients with normal well-fitting
shoes that distribute abnormal pressures may etkae ulcer risk (Mason et al., as
cited in RNAO, 2005). The second study reported ¢radence does not support
widespread dispensing of therapeutic shoes andsnifee patients with diabetes and
foot deformities. Patient education may be a mamgortant intervention. However,
for those patients who cannot be closely monitgRalber et al., as cited in RNAO,

2005), or who have severe deformities, specialiaetiwear may be beneficial.
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Callus Management

Patients must never cut their callus off or us&usakemovers. Instead,
the callus must be removed frequently by the padiab prevent DFU (Edmonds,
2006). Debridement of callus can significantly reelpressure at the callus site by
approximately 30% (Edmonds, Young et al., as ditddNAO, 2005). Debridement
of callus is within the nurses’ scope of practegsuming that the nurse has the
knowledge, skill and judgement to perform this mehare (RNAO, 2005). A study
found that among 78 diabetic persons, the mearo$igkantar calluses decreased in
direct proportion with the amount of time spent viggrunning shoes. Similarly,
high-risk persons, who visited podiatrists freqlheatvery 3-4 weeks, had the lowest

mean plantar pressure before and after callus rahiSingh et al., 2005).

Appropriate Wound Management

Usually, wound management is very importantéatt DFU.
Generally, a moist wound environment bandageddtept it from trauma and local
contamination has been shown to facilitate theihggrocess (Frykberg et al., 2006).
According to the American Diabetes Association’si€ansus Development
Conference of Diabetic Foot Wound Care (1999), Wotnds in patients with
diabetes should be treated for several reasongewagunction and quality of life,
control infection, maintain health status, prevemiputation and reduce costs. Sterile
normal saline 0.5% is regularly used and is oftesful as a standard for wound care.
The primary goal in treating chronic ulcer is t@nge it to an acute wound which

will then possess the active matrix and cells néd¢dehealing. Reassessment of the
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complete treatment program is the first step ialdshing a new directed approach

(Frykberg et al., 2006).

Healing of foot wounds improves the appearancéefdot and may
allow the patient to return to ambulation in appiaie footwear. Improving function
and return to well-being are important goals ofdipg (ADA, 1999; RNAO, 2005).
With impaired mobility, foot wounds often lead tergral reconditioning and
psychosocial dysfunction. Tissue-engineered huneamal replacement and human
skin equivalent containing the characteristicserhals or both dermis and epidermis,
respectively. Hyperbaric oxygen (HBO) and othegralative or unproven
technologies are occasionally used in the manageoheiabetic foot wound

(Frykberg et al., 2006).

Dressing

Simple gauze dressings are frequently used byc@ims; there are new
forms of dressings are available too. Alginatendphaydrogel, and hydrocolloid
dressings have been developed, and are providdtedrasis that wound exudates
and level of wound hydration necessary. Do notskse cleansers or antiseptic
agent’s e.g. povidone, iodine, hydrogen peroxidddan wounds with healthy,
granulation tissue. To clean wounds use normatasadterile water or non-cytotoxic
wound cleansers. Fluid used for cleansing shoulMtdened to at least room
temperature. The wound should be gently irrigatéd %00 to 150 ml of solution.
Without causing trauma to the wound bed use enaughtion pressure to enhance

wound cleansing (Frykberg et al., 2006).
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Management of Infection

Usually poly microbial is a limb-threatening biéic foot infection.
Particularly, oral antibacterial agents can treat@t mild infections with limited
ulcer. Several antibacterial have been shown ®ubeessful in clinical trials
including cefalexin, clindamycin, ciprofloxacin,lokacin, levofloxacin, pexiganan
and linezolid (Edmonds, 2006). A study analyzegbies from twelve diabetes
patients with chronic ulcers and compared thenotdrol biopsies from surgical
wounds of patients without diabetes (Galkowskd.eta cited in Simms & Ennen,
2010). The researchers found that the diabeticsiegshowed decreased
angiogenesis and extravasations of leucocytesitithues surrounding the ulcers
compared to the controls. Both of these problentsbited angiogenesis and
decreased leucocytes in diabetic wound tissuesibate to an increased likelihood
of infection. Another study, stated that friabkestie, wound undermining, foul odour
and ischaemia are the sign and symptoms of infe¢Gavanagh et al., as cited in
Simms &Ennen, 2010). It is recommended that patiemih diabetic foot ulcer
without infection should be educated about thegessand symptoms of infection to

receive prompt treatment.

Non limb threatening infections. Ulceration does not need to be
present since non-limb threatening infections emult from small puncture wounds,
scratches, trauma or heel cracks (Sibbald etsatitad in RNAO, 2005). Mild to
moderate infection can usually be managed on gratiaht basis under close
supervision by the medical practitioner. Topicdirmicrobials can be used to reduce

bacterial burden in superficial infections. There several iodine and silver
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preparations now available that are safe, effe@neeconomical. Systemic
antibiotics may be prescribed by the physiciarherregistered nurse.

Limb threatening infections. Fever, edema, lymphanagitis,
hyperglycemia, leucocytosis, and ischemia are #éneical signs of infection
(Frykberg et al., 2006). A patient presenting witht gangrene, deep abscesses, and
advancing cellulitis must be transferred to a mad&cility for urgent care.
Hospitalization is required in order to treat théection as well as the systemic
sequelae (Lepantalo et al., 2011; RNAO, 2005) eAtdiwith poor vascular status and
deep infections may require vascular surgery afetiious disease consultation.
Urgent surgical intervention may be required. Althb many wound drainage
procedures can be done at the bedside for pattitsliabetic ulcers, most need
thorough debridement in the operating room (Fryglegral., 2006). Even the sickest
of patients should be considered for emergentimtisirainage, and debridement
procedures since their iliness is directly attratolé to the severity of their infection.
Life threatening infections necessitate immediatgisal attention and such
procedures should not be delayed while waitingddrologic or medical workup of

other co-morbid conditions (CDA, 2008; Frykbergkt 2006; RNAO, 2005).

Management of Peripheral Arterial Disease (PAD)

Peripheral arterial disease indicates high riskotber cardiovascular
disease as well as coronary artery disease ardes®0o, medical management of
PAD includes all the measures routinely suggesie€¥D risk reduction, smoking
cessation, optimal glycemic control, treatmentygdrtension, use of an anti-platelet

agent, use of lipid-lowering drugs, and exercisBAC2008;Gey, Lesho, &
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Manngold, 2004). Smoking cessation and a super@gettise program are the two
most important interventions in the treatment ahpyomatic PAD. All patients with
diabetes and PAD must receive regular preventigedare including nail cutting
techniques, the treatment of minor injuries, aredgbrchase of shoes to reduce the
risk of rising DFU and amputation (CDA, 2008; EdrdenWilson, & Foster, 1999).
Patients with peripheral arterial disease shoulddieely discouraged from smoking.
All available guidelines to help patients stop smgkncluding nicotine replacement
therapy and counseling should be used (Gey, L&sManngold, 2004; Regensteiner
& Hiatt, 2002).

Hypertensive patients with PAD should be treatecktiuce their blood
pressure. A meta-analysis and critical review aohed that beta-adrenergic
antagonists are safe in patients with PAD, exaefftase most severely affected
(Gey, Lesho, &Manngold, 2004; Scottish intercoléggiguidelines network, 2006).
Lipid lowering therapy with a statin is suggestedgatients with peripheral arterial
disease and total cholesterol level > 3.5 mmolB(§ 2006). Optimal glycemic
control is recommended for PAD and diabetes inoi@eeduces the incidence of
cardiovascular events (Gey, Lesho, &Manngold, 2@&N, 2006). Obese patients
with PAD should be treated to reduce their wei@iGN, 2006). Antiplatelet therapy
is recommended for patients with symptomatic penipharterial disease. Ankle
brachial pressure index should be measured irati#qts suspected of peripheral
arterial disease. Measurement of ankle brachialspire index should be taken by
properly trained practitioners who should try toimain their skills (SIGN, 2006). A

diabetic patient with evidence of peripheral adlkdisease may benefit from anti-
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platelet agents: 75mg aspirin daily, or if this mwahbe tolerated, clopidogel 75mg

daily (Gey, Lesho, &Manngold, 2004; Edmonds, Wils&rFoster, 1999).

Management of Co-morbidities

Diabetes is a multiorgan systemic disease, andarbidities should
be assessed and managed via a multidisciplinany &ggroach for optimal outcomes.
Patient agreement has been identified as an impdgetor in the expected prognosis
and the prevalence of both ulceration and limb (sgkberg et al., 2006). Many
systemic manifestations affect wound healing. Amttregmost common
co-morbidities are hyperglycemia and vascular diseauch as cerebral vascular
accidents, transient ischemic attacks, myocardfatétions, angina, renal
dysfunction, hypertension and hyperlipidemia (Fitget al., 2006). A prospective
study in the United Kingdom reported that optinmtahtment of hypertension results
clinically important reductions in micro vasculardamacro vascular complications
and diabetes related death (CDA, as cited in RN2@D5). Individuals with co-
existing hypertension have a five-fold increase#t af developing peripheral vascular
disease and therefore are at increased risk foutatipn, compared to normotensive

individuals with diabetes (Royal Melbourne Hospite cited in RNAO, 2005).

Moisture Balance

Dressing selection should promote a moist woundrenment that
minimizes trauma and risk of infection. Selectitwwsld be based on the wound to
provide local moisture balance. Modern, moist tére dressings used for diabetic

foot ulcers include foams, calcium alginates, hygets, and adhesive membranes
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(Inlow et al., as cited in RNAO, 2005). The followgi consideration should be given
when choosing a moist wound dressing for a dialbetitulcer: assess the wound bed
for bacterial balance, exudates level and the faredebridement; select a dressing or
combination of dressings that can manage and dahe@bove wound environment;
use a dressing that will keep the wound bed coatisly moist and the peri-wound
skin dry; choose a dressing that controls exudateltes not dry the ulcer bed;
consider the caregiver’'s time when selecting agiings eliminate wound dead space
by loosely filling all cavities with dressing mair assure that the patient is aware
that there is to be reduced pressure to the affestn; and evaluate the wound
frequently to determine efficacy of treatment p(&ibbald et al., as cited in RNAO,

2005)

Treatment and Control of Hyperglycemia

Efficient glycemic control is very essential in thmnagement of DFU.
It is well established that hyperglycemia may imsethe risk of diabetes related
complications especially arterial disease, neutopatnd increased risk of infection
(UKPDS, 1998). The International Diabetes FedenafD05) global guidelines
inform people with diabetes should maintain bloadgse levels, as measured by the
HbAlc test, below 6.5%. The HbAlc test provideseasure of glycosylated
hemoglobin in the blood over a period of time, lisu26 monthly intervals. A
randomized single-blind study was performed with dpplication of a bioengineered
human dermal derma graft (Marston et al., as d¢ite@imms &Ennen, 2010). In this
study, the researchers analyzed the effect of Hghédels on wound healing as a

variable. The researchers found that decreased Hgl&el was significantly
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attributed to ulcer healing while using dermagriaftt increased HgbAlc levels
during treatment with dermagraft were associatet poorer outcomes of wound
healing.

Begum (2010) reviewed a literature and concludeti3D’s i.e.,
“Diet, Drug, and Discipline” are three principles fmanagement of diabetes. Use of
combination therapy like drug therapy, dietary #pgrand exercise can reduce
hyperglycemia. Encourage the patient about dietrobto control glycemia. Diet is
the first principle to be followed by diabetic gatts. The diet will be healthy but low
in fat, sugar, and salt, high in fruit and vegetsldnd moderate in bread, potatoes,
cereals, pasta and rice (MclIntosh, 2006). Exeisisery important to control
glycemia. Exercise increase the cells sensitiatynsulin, improve blood glucose
control, decrease hypertension, and improve lipadiadmolism. A comprehensive
physical activity routine includes three kinds ofiaties: aerobic exercise, strength

training anaerobic exercise and flexibility exeec{Begum, 2010).

Existing Evidence-based Guidelines for Preventionral Management of DFU

A search from databases such as CINHAL, PubMe@&nSeiDirect
since 1999-2012 was performed. Three existing djueerelated to prevention and

management of DFU was found. They are presentéallaws.
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Nursing Best practice Guideline on Assessment andanagement for People with

Diabetes

The Registered Nurses’ Association of Ontario (RNA@ursing best
practice guidelines statements were systematidalgloped to assist nurses and
patients in decision-making about appropriate healte (RNAO, 2005). This
guideline has been developed to address the guestliow to assess and manage
patients with established diagnosis of diabetid¢ tdoers. The intention is to offer
nurses, and other healthcare providers to perfeiderce-based practice.

They recommended six areas of practice for thesagsent and
management of foot ulcers for people with diabetitis clear delineation of the level
of evidence used to guide each recommended statehiese areas are formed as
components that include patient empowerment andagidun, holistic assessment,
foot ulcer assessment, identifying goals of car@yagement of systemic, local, and
extrinsic factors, and evaluation. Firstly, patientpowerment and education is a
foundation in the care of all patients with DFUcaregivers should have an
understanding of their condition and the resouasgslable to optimize their general
health, diabetes management and ulcer care. Nsinsetd have knowledge about
concept of patient empowerment and be able to erapthem. They must also know
and then educate these patients to perform prexemteasures, identify potential risk
factors and manage identified risks.

Secondly, holistic assessment requires nurses gnamiowledge and
capability in assessing all aspects of the pasdeet including vascular status, signs
and symptoms of infection, diabetic neuropathy (DN well as foot deformity and

pressure. Thirdly, nurses must know how to assegsexord the characteristics of
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the ulcer. Nurses have to identify the locationgté, width, depth and classify the
ulcers and assess ulcer bed, exudate, and odoyeaingcer skin. Fourthly, nurses
must know and practice in identifying goals of caerenutual agreement with the
patient and family. Next, in order to successfalthieve the goals once DFU
develops, nurses must be able to identify and nmesgstemic, local, and extrinsic
factors that can promote wound healing. Finallysea must know what to evaluate
and perform comprehensive evaluation in order terd@ne the impact and
effectiveness of the treatment plan reassess thtiaial correctable factors if
healing does not occur at the expected rate ansld®mmhe use of biological agents,

adjunctive therapies and surgery if healing dog¢snour at the expected rate.

Clinical Practice Guidelines for the Prevention andvianagement of Diabetic

Foot Ulcer

This clinical practice guideline for the preventiamd management of
diabetic foot ulcer was initially developed by thaskatchewan Health Quality
Council and published in (2008). This guidelineypdes evidence-based guidance for
general patterns of practice and not to necesddidtate the care of a particular
patient. It is also intended for use by all heatlecprofessionals for the adult
population with diabetes. An interdisciplinary apgch should be used for the
prevention and management of diabetes foot contfgita It is recognized that each
healthcare professional brings a different levetrafwledge/expertise to this area.
The prevention and treatment of diabetic foot peoid includes the following: annual
inspection of the foot, identification of the faaitrisk, education of people with

diabetes and healthcare professionals, appropaateear and rapid treatment of all
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foot problems. Education is an essential elemetiterempowerment of people with
diabetes, helping to develop an effective partnprisbtween healthcare professionals

and the individual, which is key to achieving effee care.

Diabetic Foot Disorders: A Clinical Practice Guideine

This clinical practice guideline was initially dégped by the Clinical
Practice Guideline Diabetes Panel of the AmericalteGe of Foot and Ankle
Surgeons in 2000 and the revision was made andspellin 2006. This guideline
focuses on three major foot complications: diabfetit ulcers, diabetic foot
infections, and the diabetic charcot foot. It imed to offer guidelines to
multidisciplinary team members. Six clinical patlysavere included: Pathway1.:
Assessment of the diabetic foot disorders, PathvayDiabetic peripheral arterial
disease, Pathway 3: Diabetic foot ulceration, Pathwsai4: Diabetic foot infections,
Pathway 5: Diabetic charcot foot (neuropathic osteoarthtbp), and Pathway 6:
Surgical management of the diabetic foot.

In summary, all three guidelines have quite sinitajor contents.
However, The RNAO'’s nursing best practice guidebneassessment and
management of foot ulcers for people with diabatas considered most appropriate
to guide this present study with the following r@as. Firstly, it is targeted for nurse
users and includes major nursing contribution abetic foot care that other two
guidelines do not have. For example, patient empowst and education is
considered important for nurses. So, the pracécemmendations offered under
those content areas are considered much approforatarses. Secondly, it offers

clear evidence support at each recommendatiomstateby providing the
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information regarding level of evidence so thatsesrcan make decision whether
they would choose for their patients. Thirdly,lga@offers strategies to implement the
guideline effectively. Although this present stuggs not aimed at implementing this
guideline for practice, its structure and contemese considered appropriate to further
develop the questionnaires regarding nurses’ kmiydeand nurses’ practice in the

prevention and management of DFU.

Current Situation Regarding DFU Care in Bangladesh:Nursing

Education and Practices

In Bangladesh, the Directorate of Nursing Servigeder the Ministry
of Health and Family Welfare employs the majoritypwacticing nurses.
Approximately, 22,000 nurses registered with thaddadesh Nursing Council. About
15,000 nurses work in the public sector, 3,00theprivate sector, and 3,000
overseas (World Health Organization, 2009a). A2Qtf5, the comparable
nurse/population ratio was 1: 6,400 (World Healtig&hization, 2009b). Thirty-eight
public and five private training institutes provittaining towards a 3-year diploma in
general nursing and a 1-year diploma in midwiferyyopedic nursing. According to
the World Health Organization’s report, the anrintdke of students is 1,135, based
on a central admission system (World Health Orgation, 2009a).

A College of Nursing affiliated to the University Dhaka traditionally
offered a 2-year post diploma programme leadintpeaBachelor of Science (BSc)
(Akhter, as cited in Berland, Richards, & Lund, @R1After 2007, the government
allowed five more government funded nursing insititus to offer a Bachelor of

Science in Nursing programmes. Currently, a mastevel education in nursing is
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not available in Bangladesh (Berland et al., 20E0y.diploma and bachelor degree
curricula, as well as the currently implemented BSiRiculum, only limited contents
regarding foot care are offered.

Similarly, very limited information and nursing ezsch on prevention
and management of diabetic foot ulcer strategiesaailable in Bangladesh. Even
though it is available, its use by nurses may ttdid due to limited accessibility.
Most nurses utilize their personal clinical expede to prevent and manage of
diabetic foot ulcers. There are not available inase education and training
programs for nurses in Bangladesh on the preveationmanagement of diabetic foot
ulcer. Current situation in Bangladesh, diabetittgnts and patients with DFUs are
increasing day by day in hospitals and the incidesfdFU is present among them.
Nurses provide both general and diabetic foot uteee for diabetic patients. Based
on the researcher’s experience, nurses are actemda providing appropriate
general care, such as administering medicatiomtaiaing diet, assisting in
investigation, receiving admitted patient, checkuitgl signs. In addition, nurses
provide diabetic foot ulcer care, such as wounésssent, wound dressing, as
ordered by surgeons, nutritional support and meardknod sugar. But, the researcher
found that Bangladeshi nurses do not know how tealiéoss of protective sensation
of the feet by using Semmes-Weinstein monofilanagit assessment of DFU. Nurses
do not have adequate knowledge and skills in ciacallus formation to prevent
DFU. They do not instruct the patients with DFUerform activity of daily living in
order to self manage their foot ulcer. Nurses caratting a goal for prevention of
amputation once the DFU is healed. They never ctiexkulses on the legs and the

feet of diabetes patients.
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On the other hand, standard nursing guidelinesemgmtion and
management of DFU are not available nowadays. Eurtore, the nurse-patient ratio
is 1: 15 that is against international standardLfot (Arju, as cited in Islam, 2010).
Therefore, the adequate proportion of nurses atents would affect quality of
nursing. It is recognized that nurses’ knowledge skills based on evidence-based
practice are essential to prevent and manage of. Méldeover, most nurses in
Bangladesh graduated in the diploma degree folldwelolachelor degree in which
contents of prevention of DFU has not been spetifiencluded in those curricula.
Although, nowadays diabetes control training praggarganized by the government
are available, the contents of these training @nograre not specific to prevention
and management of DFU. Currently, there is no &irath of research in Bangladesh
to examine the nurses’ knowledge and practice dagguprevention and management
of DFU. Hence, researcher is alert that thereneed to examine the existing nurses’

knowledge and practice regarding prevention andagement of DFU.

Research Evidence Related to Nurses’ Knowledge amlrses’ Practice

Regarding Prevention and Management of DFU

This section reviews the literature related to asr&nowledge and

their practices regarding prevention and manageofeDEU.

Nurses’ Knowledge Regarding Prevention and Managenmé of DFU

Nurses’ knowledge regarding prevention and manageofeDFU is

based on the hypothesis about what nurses shoald &nd value to provide a high
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quality of care for patients suffering from DFU amatses can perform many
evidence-based interventions for prevention andagament of DFU (CDA, 2008;
RNAO, 2005). Adequate teaching offered by nurse®ig useful component for
people with diabetes, helping to build up an effecpartnership among healthcare
professionals and the individual, which is key ¢biaving effective care (CDA,
2008). Thus, it is important to explore whethersasrhave adequate and accurate
knowledge to do so. In Hong Kong, a cohort studg e@nducted to examine the
registered nurses’ level of diabetes foot care kadge (Shiu & Wong, 2011). The
plan of this study was to build up registered nsirability in diabetes care. Sixty RNs
had attained a bachelor degree or above and tleein mge was 33 years old. Thirty-
seven RNs had never received any training in desbfetot care knowledge and
twenty-two RNs (34%) had been working in diabet® specialty in Hong Kong.
Interestingly, registered nurses with and withoatksexperience in diabetes care had
similar knowledge scores and those with prior trajnn diabetes foot care scored
higher than those without it. The finding signifibst training may have a higher
impact on the development of knowledge than wopeeence (Shiu& Wong, 2011).
Stolt et al. (2010) conducted a literature review aynthesized
knowledge from 35 articles, published between 1&89 January 2008. Here, only
two main findings are presented: nurses’ knowleafgeot care and nurses’ foot care
activities. They found that nurses’ knowledge adtfoare has been seldom studied
and the findings varied. Some had knowledge ancessete lacking; for example,
toe nail cutting that they lacked of knowledge &auked of experience in cutting.
Regarding whether providing educational programstoses would improve their

knowledge, they found two studies reporting sigaifit improvement in knowledge at
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posttest and at 12 months when compared with pr&gsilar to studies on nurses’
knowledge, only a few studies investigated nursst care activities or nurses’
practices. Although nurses recognized the neetb@rcare, they were uncertain
about their role and reported lack of assessmdlig.skfter receiving educational
programs, nurses’ competence and confidence inhfggiene assessment and toenail
clipping improved (Stolt et al., 2010). The findsgf this study offer ground
rationale to explore nurses’ knowledge and nurgezitice, so that diabetic foot care
knowledge and skills initiatives can be further eleped.

In Bangladesh, there is no known published studly murses. The
only accessible research evidence is Begum’s g20@i}0). Begum studied
knowledge and practice of prevention of foot uleerong patients with diabetes
mellitus. Her findings do indirectly imply that rags may not offer adequate
knowledge for patients. It is then worth to furtlerestigate if nurses have

knowledge to teach their patients with diabeteditus!

Nurses’ Practice Regarding Prevention and Managemeémf DFU

Nurses are the key persons and a provider of ptieveand
management of DFU in hospital setting. They asBé4$ and arrangement to
decrease the DFU appropriately by using the aVeila@sources and facilities, and
evaluate the effectiveness of their actions arehweintions (RNAO, 2005). Efforts
have been made to help nurses working with patieittsdiabetes be able to assess
and manage foot ulcers. The RNAO diabetic foot bast practice guidelines was
developed and disseminated for nurses in CanadACRR005). Ritchie and

Prentice (2011) conducted a qualitative study &m&re nurses’ perceptions
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regarding the implementation of a best practicelgjine (BPG) on the assessment
and management of foot ulcers for people with diedelhree focus groups and one
individual interview involved 14 nurse participamisre conducted. The participants
were asked if and how implementing the RNAO BPG Wwatdked for them. It was
revealed that implementing the RNAO BPG had charigeid practice, particularly,
foot assessment. As the RNAO BPG itself is compiesy suggested providing
educational sessions at orientation and at 6-mokghvals. In addition, they
perceived that after implementing this BPG, preienaénd health teaching were
promoted. Positively, its implementation was alsecpived to have positive effects
on patient outcomes (wound healing) as well as t@arking.

Foot problems and foot care should be most condeshen nurses
are caring for patients with old age. This is beeaiwot problems delay older people
to perform basic activities of daily living and aignificant predictors of falls in this
group of population (Menz, Morris, & Lord, as citedStolt et al., 2010). Nurses
should have evidence-based knowledge about keg arehhow to deliver care in
several areas with chronic diseases. Hence, nfusesoning in a variety of roles are
involved in the treatment and management of patiesth diabetes and its familiar
complications such as hypertension, hyperlipidesié cardiovascular disease
(CVD). In the UK, the roles of registered nurses @xpanded and that they should
maintain their professional knowledge and competeaiout DFU throughout their
working life. In addition, in the UK health carelidlery system, nurses adopt the new
role to be nurse prescribers, particularly those ate working in primary care setting

(Carey & Courtenay, 2010). Similar to this pres&ntly’s focus, if their role is to be
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expected, their knowledge, practice, and continpiogessional development needs
should be investigated.

In the US and Canada, a large survey was condut&eP clinical
nurses (Ayello et al., as cited in McIntosh &0Ous2§08). Ayello et al. found that
70% of nurses reported that they did not have @afit knowledge on chronic wound
care from their basic nursing education. Similantoses’ knowledge, there is no
known study to what extent Bangladeshi nurses beaeticed for prevention and
management of DFU. Therefore, an exploration te phienomenon would offer an

evidence to further improving DFU condition in Béadesh.

Summary

In summary, DFUs are the most common foot injuleesling to lower
extremity amputation. Every year 2.5% diabeticqras developed foot ulcer.
Diabetic foot problems are common throughout theldvand the economic
consequences are major, both to society and tpatients and their families. Several
risk factors influence the development of DFUs thaludes peripheral neuropathy,
peripheral arterial disease, foot injury, foot ctfen and past foot health history. The
prevention of DFUs include optimal diabetes managgnpatient and family
education, daily foot care, annual examinatiorheffoot, interdisciplinary team
approach, screening for peripheral vascular disessessment of history of previous
ulceration and amputation, assessment of highcosklitions and management of
high risk conditions. Management of diabetic folaeu includes debridement,

offloading (pressure relief), nail cutting technéguleformity, callus management,
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appropriate wound management, management of weodection, management of
PAD, management of ischemia, management of momrxsdisurgical management,

dressing, moisture balance and treatment and daiithyperglycemia

Nurses’ proper knowledge and practice can delalyae or prevent
the development of foot ulcer of diabetic patiefitse RNAO’s nursing best practice
guideline is used to guide by area of nurses’ kedgé and practice. Nurses must
acquire the recommended knowledge and practicadimgy patient empowerment
and education, holistic assessment, foot ulcersassent, identifying goals of care,
management of systemic, local and extrinsic facoisevaluation. The RNAO
suggests that nurses should provide educatioméenhancement of foot care
knowledge. Nurses’ sufficient knowledge about opligiabetes management, annual
examination of the foot, daily foot care, risk itiénation, prevention of high risk
conditions and appropriate foot wearing can pretdit.

Nurses’ adequate skills are required to achievh agtivities as nail,
corn, and callus care to establish prevention aadagement of DFU. Adequate
practice can contribute to modify neuropathy sympszore (NSS) including
assessment using a Semmes Weinstein 10-gram namefit, and assessment of
sensitivity and vibration perception, big-toe flewj foot deformities, dry cracked skin
and loss of hair. Nurses’ practices such as delogitoexamination, assessment of
foot pressure, deformity, gait, footwear and usaads can prevent DFU. Nurses’
adequate practices such as debridement, how tofilsading, nail cutting technique,
identify foot wear, callus management, appropnadend management, dressing,
control of infection, proper PAD management, manag& of co-morbidities,

moisture balance, and treatment and control of tgypeemia can manage DFU.
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At present, nursing practice regarding preventiath @anagement of
DFU in Bangladesh is based on nurses’ experienudsh@ir clinical assessments.
Standard nursing guidelines in prevention and mamagt of DFU are missing in

Bangladesh.
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CHAPTER 3

RESEARCH METHODOLOGY

This chapter describes the research design, sepipylation and
sample, sampling technique, research instrumentatihical considerations, data

collection procedures and data analysis.

Research Design

A descriptive, cross-sectional study was conduttiedentify the
nurses’ knowledge and their practices regardinggargon and management of

diabetic foot ulcer.

Setting

The study was conducted at Bangladesh InstituRestarch and
Rehabilitation in Diabetes, Endocrine and MetabDiigorders (BIRDEM) Hospital,
which is a 2,500-bed public multidisciplinary anédical college hospital, located in
Dhaka, Bangladesh. Daily, over 3,000 patients dttea outpatient departments of
the hospital. BIRDEM provides comprehensive healtbservices including primary,
secondary and tertiary level of care. The usudimeiservices include regular
diabetes checkup, prescribing medication and somesthealth education is provided
by a nurse or physician to respond to the patiarttsfamily’s needs. Initially, this
hospital provided primary services with diabetesgpas but day-by-day it improves

its services and expands these services to coler gtoups of patients as well. It
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provides advanced medical care such as kidneypiamstion and dental implant.
There are 28 different wards of the hospital. T &vards cover all areas of

specialty.

Population and Sample

The population of this study was nurses workingha Bangladesh
Institute of Research and Rehabilitation in DiabgetEndocrine and Metabolic
Disorders (BIRDEM) Hospital. A total of 480 nursesre working in this hospital.
Nurses who have a minimum of diploma degree iningrand have at least three
months of working experience in this hospital wegeruited in order to ensure that

they have exposure in caring for patients with eiab.

Sample Size

The samples were randomly drawn from the targetuladipn. The
sample size was estimated by using the followingnida (Yamane, as cited in
Akhter, 2010).

n= N/1+Né

N= Total number of Nurses (480) in BIRDEM hospifahaka.

E= error estimation (this study used .05)

n= 480/1+ 480 x (.05)

n=480/1+1.2

n=480/2.2

n=218
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An additional 5% of a total required number wasalelthed and
rounded up to be 230 in order to overcome non-respcubjects. There were two
hundred eighteen completed returned questionnajiigging a response rate of

94.78%.

Sampling Technique

Simple random sampling was used to select the sisbfgom the
above target population. In order to quantify aaddomly select subjects from each
ward, the researcher calculated the number of stsbfgased on the total number of
nurses working in each ward by using the followiognula

__ Total number of nurses of a ward X230
a~ 480

Research Instrumentation

Instruments

A set of questionnaires was developed for usearsthdy. Three parts
of the questionnaires were Part I: Demographic Datam, Part Il: Nurses’
Knowledge Regarding Prevention and Management o&b&ic Foot Ulcer
Questionnaire (NKPM-DFUQ), and Part lll: Nursesa&tice Regarding Prevention
and Management of Diabetic Foot Ulcer Questionn@iiePM-DFUQ). The details

of each part were explained as following.
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Part I: Demographic Data Form. This 9-item data collecting form
assessed the subjects’ demographic data includeggender, religion, level of
nursing education, marital status, short courseitrg on foot ulcer care or diabetic
foot care, current area of practice, and duratigoractice with patients with DM and

whether they have taken care of patients with dialbeot ulcers.

Part II: Nurses’ Knowledge Regarding Prevention and
Management of Diabetic Foot Ulcer Questionnaire (NRM-DFUQ).This
guestionnaire was used to examine the level ofasuknowledge regarding
prevention and management of DFU. The questionmaredesigned using the
RNAOQO'’s structure of recommendations for assessmaetitmanagement of DFU in
integration with related literature on diabetegvention and risk management of
DFU. The NKPM-DFUQ has six components composinfldpatient empowerment
and education, (2) holistic assessment, (3) farussessment, (4) identifying goals
of care, (5) management of systemic, local andresitrfactors and (6) evaluation. It
comprised of 40 items divided into two sets. Infirg set, twenty true-false items
were constructed. If the subjects did not knowahswer, they selected “Don’t
Know” option. The second set comprised of twentytiple-choice items with 5
options for each item. The correct answer of etash was scored “1” and “0” for
incorrect and “Don’t Know” responses (Appendix Bhe total score ranged from 0
to 40 and were transformed to percentage. The hggluges indicated the higher level
of knowledge. For interpretation, the transformeores were categorized into the

following five categories (McDonald, as cited inda&, 2010).
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Composite Percent Score (%) Level of Knowledge
<60.00 Very low
60.00- 69.99 Low
70.00 — 79.99 Moderate
80.00 — 89.99 High
90.00 — 100.00 Very high
Part Ill: Nurses’ Practice Regarding Prevention ard

Management of Diabetic Foot Ulcer Questionnaire (NPM-DFUQ).This
guestionnaire was used to investigate the levelnofses’ practice regarding
prevention and management of DFU. Its structursinslar to that of the NKPM-
DFUQ being composed of six components, and 30 itdims questionnaire was rated
on a 5-point Likert scale ranging from 0-4, where Giever practiced, 1 = seldom
practiced, 2 = sometimes practiced, 3 = practicedtrof the time, and4 = practiced
all the time. The total scores ranged from 0-120 were transformed to percentage.
The higher scores indicated the higher level ofciiza. The interpretation of the
transformed scores of the total practice score thassame as that of the knowledge

scores.

Translation of the Instruments

The original instruments were developed in Englsiguage, and then
they were translated into Bangla language withhilp of three bilingual experts
(Appendix E). The first translator translated thigioal English version instruments

to Bangla version, and then the second transledoslated the Bangla version
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instruments to English version. The third transliammpared the two English
versions (the original and the translated Englistsions) to see the consistency and
appropriateness of the meaning of the instrumé&mslly, it was found that there was
consistency between the original English versi@riments and the translated
English instruments. The instruments were then tseckliability test, then actual

data collection.

Validity and Reliability of the Instruments

Validity. The instruments: NKPM-DFUQ and NPPM-DFUQ were
developed for this study in the light of the heedtle context of Bangladesh and an
understanding of the researcher’s major advisog ads been working with nurses in
Bangladesh for approximately 7 years. Further, twntent validity of the
guestionnaires was validated by three experts wére wurse educators of Faculty of
Nursing, Prince of Songkla University. All of themere experts in diabetic care. Two
of them worked with Bangladeshi nurses as well{h&y understand the healthcare
context of Bangladesh. The experts assessed theditwabf the questionnaires,
structure, and the appropriateness of the languesge The questionnaires were

finalized on expert's recommendations.

Reliability. For reliability, the NKPM-DFUQ and the NPPM-DFUQ
were tested with 20 nurses, who had the same dbastics as subjects in the actual
study but not included as study sample. The rdiigbwas tested for internal
consistency reliability, using KR-20 coefficientadathe test-retest reliability using
intraclass correlation coefficient or ICC. For thKPM-DFUQ, KR-20 and ICC were

used to determine internal consistency and stabylielding the values of .64 and .78,
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respectively. The stability reliability of the NPPDFUQ yielded the ICC of .89. The
reason to choose only the stability reliability tbe NPPM-DFUQ was that it was not
a measure of conceptual construct. A test of stahbikliability was considered

appropriate.

Data Collection Procedures

The data collection procedures consisted of twasphk: preparation

phase and implementation phase.

Preparation Phase

After getting written permission from the Reseakthics Committee
of Faculty of Nursing, Prince of Songkla Universitlyen the researcher met and
submitted application to the Director of the BIRDHEMspital for asking permission
to collect data. After obtaining permission frone thirector, the researcher met the
nursing superintendent of the Nursing Departmémtrésearcher was then introduced
to the ward in charge of every ward followed byaxiucing to the nurses in order to

obtain volunteer nurses to participate in the study

Implementation Phase

1. The researcher contacted the eligible subjestsyduced herself
and explained the purpose of the study.
2. The researcher explained and provided the nmédrconsent form

(Appendix A) to every volunteered subject beforstributing the questionnaires to
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ensure that subject’s rights were strictly mairgdinSome subjects who did not sign
the informed consent form but still willing to jothe study, they would receive the
guestionnaires.

3. The volunteered subjects received the questimsafter they
signed the informed consent form or if some of theéih not give the informed
consent right away, the researcher allowed thethitd and informed them that their
returned questionnaires without signature on tfa&rimed consent form could be used
as a consent.

4. The researcher requested the subject to comihletquestionnaire
in one week, and then the researcher checked thwpleteness of the returned
guestionnaires.

5. The researcher used coding to maintain subjemtgnymity.
Subject’s name and other information were not dsatl and then all the data would

be destroyed at the completion of the study.

Ethical Considerations

The permission for data collection was obtainedifthe Research
Ethics Committee, Faculty of Nursing, Prince of §da University (PSU), Thailand
and from the Director of Bangladesh Institute of&ech and Rehabilitation in
Diabetes, Endocrine and Metabolic Disorders (BIRDHEMspital, Bangladesh.
Finally, the invitation letter and consent form welistributed to the selected subjects
for seeking their willingness to participate in 8tady. The identity of the subjects

was anonymous by using codes instead of their n&on&ssure confidentiality and
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anonymity. The researcher ensured the subjectshiiptvere allowed to withdraw

from the study at any time, if they wanted.

Data Analysis

Data from the questionnaires were coded and entet@the statistical
analysis software to form a dataset. Each variablthe dataset was screened for
correctness of data entry using frequency distidinuand outlier identification. Errors
were cleaned prior to the actual data analysis.

The nurses’ knowledge scores (from the NKPM-DFUQQ ahe
nurses’ practice scores (from the NPPM-DFUQ) weaesformed to percentage by

using the following formula: Transformed score =tu#ad score X 100/ Total score.

Descriptive statistics was used to describe theodgaphic variables,
the nurses’ knowledge scores, and the nurses’ipeastores. Categorical variables
including gender, religion, level of nursing eduesat marital status, short course
training regarding DFU/FU care, current area ofcpca, and taken care of DFU
patients were described in frequency and percentagetinuous variables including
age, duration of practices with patients with D thurses’ knowledge scores, and
the nurses’ practice scores were described usimgnmam and maximum scores,

mean scores and standard deviation.

In addition, post-hoc item analysis of the nursksbwledge and
nurses’ practice regarding prevention and manageofeDFU was done in order to
identify certain areas that the subjects may lacknowledge and improper practice.

Also additional analyses were conducted in an eagpboy manner in order to
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examine if some subjects’ demographic variableddcbalp explain the phenomena

under this investigation.
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CHAPTER 4

RESULTS AND DISCUSSION

The purpose of this chapter is to present the tesfithe study and to
discuss the findings of each research questionrdfidts and discussion of the study

are presented as the following headings.

1. Nurses’ Demographic Characteristics

2. Nurses’ Knowledge Regarding Prevention and Mameent of DFU

3. Nurses’ Practice Regarding Prevention and Mamagt of DFU

4. Additional Analyses

Results

Nurses’ Demographic Characteristics

The demographic characteristics of the nursesrasepted in Table 1.
The majority of the subjects were female (96.3%ie Thean age of the subjects was
32.11 years (SD = 6.37), ranging from 23 to 53 yelstore than half of them were
Muslim (60.1%). For the educational level, mosthem (97.2%) completed diploma
degree and only one nurse completed master’s deffneemajority were married
(82.6%). All of them had never received any tragniagarding prevention and
management of diabetic foot ulcer. Surgical (33.9%g medical (25.2%) areas of

practice comprised three-fifths of the subjects akerage years of duration of



working was 8.03 (SD = 5.82), ranging from 1-27rgedhe majority of them

indicated having taken care of patients with diedfeiot ulcer (98.2%).

Table 1

Nurses’ Demographic Characteristics (N=218)

Characteristics n %

Age (years): M = 32.11, SD = 6.37, Median (IQR3G{10), Min-Max = 23- 53
Gender

Female 210 96.3
Male 8 3.7
Religion
Islam 131 60.1
Hindu 48 22.0
Christian 38 17.4
Buddhist 1 0.5
Level of nursing education
Diploma in nursing 212 97.2
B.Sc. in nursing 5 2.3
Master of nursing 1 5

Marital status

Married 180 82.6

Single / Separate 38 17.5
Area of Practice

Surgical 74 33.9

Medical 55 25.3

Orthopedic 12 5.5

Others (CCU, ICU, Urology) 77 35.3
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Table 1 (Continued)

Characteristics n %

Duration of practice (years)

M (SD) = 8.03(5.82), Min- Max = 1-27, Median (IQR)7(9)

Having taken care of patients with DFU
Yes 214 98.2
No 4 1.8

Nurses’ Knowledge Regarding Prevention and Managenmé of DFU

The analysis revealed that the level of total kmealge regarding
prevention and management of DFU in this groupubfexcts was at a very low level
(M =52.60%, SD = 7.86), ranging from 35% to 80%lM§le 2). When categorizing
the nurses according to their level of knowledgejas found that only four nurses
(1.9%) had the total knowledge scores 70% and apiaide 3). In other words, only
four nurses could answer correctly for 28 questams$ more out of 40 questions

(Table 3).

Table 2

Descriptive Statistics and the Level of Total Kremge Regarding Prevention and

Management of DFU (N=218)

Variable Min-Max  Median (IQR) Mean SD  Level
(%)
Total Knowledge  35-80 52.5(10) 52.60 7.86 Verylow

Note: Total knowledge scores were transformed togrgage
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Frequency and Percentage of Nurses’ Classified Ating to the Level of Nurses’

Knowledge Regarding Prevention and Management ¢ SEoreqN=218)

Level of Knowledge n

(Total score %)

%

Very low (<60%) 180
Low (60-69.99%) 34
Moderate (70-79.99%) 3
High (80-89.99%) 1
Very high (90-100%) 0

82.5

15.6

1.4

0.5

Table 4 shows the mean, SD and levels of each aoem score of

Nurses’ Knowledge Regarding Prevention and ManagewfeDFU. The subjects

had all components of knowledge at very low leegkept two components:

identifying goals of care (M = 68.89%, SD = 15.4ryd patient empowerment and

education (M = 61.79%, SD = 11.63) which were sd¢@tea low level. Whereas the

component that had the lowest score was foot alssessment (M = 42.01%, SD =

19.50).
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Table 4

Mean, SD, and Level of Nurses’ Knowledge RegarBieyention and Management

of DFU Classified by Its Components (N = 218)

Characteristics M SD Level
1. Patient Empowerment and Education 61.79 11.63w Lo
2. Holistic assessment 43.42 13.82 Very Low
3. Foot ulcer assessment 42.01 19.50 Very Low
4. |dentifying goals of care 68.89 15.47 Low

5. Management of systemic, local and extrinsic 48.11 10.29 Very Low
factors

6. Evaluation 58.62 17.59 Very low

Further item analysis was made to find out whitems more nurses
could answer correctly. The five items with highgstcentage of nurses (> 95%)
answered correctly are presented in Table 5. Fareg that highest numbers of nurses
answered the items on the NKPM-DFUQ correctly,riteo, were related to (1)
empowering and reassuring patients to have rofioiecare, (2) educating patients
to control blood sugar level, (3) further investigg if the wound is infected,(4)
promptly treating wound infection to prevent ampiota, and (5)having family

members involved in diabetic foot care.
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Table 5

Five Items with Highest Percentage of Nurses Ansev@orrectly on the Nurses’
Knowledge Regarding Prevention and Management ab&ic foot Ulcer

Questionnaire (NKPM-DFUQ)

Statement (Item No.) n %
1. Empowering and reassuring patients to havemedtot 216 99.6
care (3)
’2. Educating patients to control blood sugar I¢Keleping 215 98.6

fasting blood sugar < 125 mg/dl or < 125 mg% or.% 6

mmol/L) (2)
3. Further investigating if the wound is infect&] ( 214 98.2
4. Promptly treating wound infection to prevent artapion 211 96.8
(17)
5. Having family members involved in diabetic f@atre (1) 210 96.3

Table 6 presents the item analysis to examine wikechs fewer
nurses could answer correctly. Five items that Eiwembers of nurses (<13%)
answered the items on the NKPM-DFUQ correctly,riteo, were: (1) Semmes-
Weinstein Monofilament is used to detect loss otgurtive sensation of the feet, (2)
caring of callus formation to prevent diabetictfatcer, (3) encouraging patients to
have activity of daily living in order to self-mage their foot ulcer, (4) setting a goal

for prevention of amputation once the DFU is headedl (5) giving advice to
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patients that causes of diabetes is the least bapmioglement in diabetic foot care

program.

Table 6

Five Items with Lowest Percentage of Nurses Ansiv€rerectly on the Nurses’
Knowledge Regarding Prevention and Management ab&ic foot Ulcer

Questionnaire (NKPM-DFUQ)

Statements (Item No) n %

1. Using of Semmes-Weinstein Monofilament to deless$ of 2 0.9
protective sensation of the feet (31)
2. Caring of callus formation to prevent diabdtiot ulcer (34) 2 0.9
3. Encouraging patients to have activity of déihng in order 8 3.7
to self manage their foot ulcer (26)
4. Setting a goal for prevention of amputation otmeeDFU is
healed (13) 22 10.1
5. Giving advice to patients that causes of diabmstéess

important in foot care program (22) 27 12.4

Nurses’ Practice Regarding Prevention and Managemeémf DFU

The results showed that the level of nurses’ ptagtegarding
prevention and management of diabetic foot ulcéhismstudy was at a moderate
level according to a total practice score (M = D23 SD = 21.28), ranging from the

scores of 5% to 100% (Table 7).Table 8 presentirdggiency and percentage of



78

nurses according to the level of their practiceeflil, nearly half of the subjects
reported that their practices regarding preverdioth management of DFU was at a

high to a very high level.

Table 7

Descriptive Statistics and the Level of Total PigeRegarding Prevention and

Management of DFU (N=218)

Variable Min-Max (%) Median (IQR) Mean (%) SD Level

Total Practice 5-100 79.17 (18) 72.30 21.28 Moderat

Note: Total practice scores were transformed togenge.

Table 8

Frequency and Percentage of Nurses’ Classified Ating to the Level of Nurses’

Practice Regarding Prevention and Management of [Fedres (N=218)

Level of Practice n %

(Total score %)

Very low (<60%) 40 18.3
Low (60-69.99%) 28 12.8
Moderate (70-79.99%) 45 20.6
High (80-89.99%) 66 30.2

Very high (90-100%) 39 17.9
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Table 9 shows the mean, SD and levels of each aoem score of
Nurses’ Practice Regarding Prevention and ManageaiddFU. The subjects
indicated that they had practiced in the threeobgix components at a moderate
level, and rated the lowest practice in foot ueesessment (M = 54.90%, SD =

29.81) with the highest practice in evaluation (M2:11%, SD = 23.50).

Table 9

Mean, SD, and Level of Nurses’ Practice Regardirgy@ntion and Management of

DFU Classified by Its Components (N = 218)

Characteristics M SD Level

1. Patient Empowerment and Education 75.62 18.28 ddvkde

2. Holistic assessment 63.51 25.12 Low

3. Foot ulcer assessment 54.90 29.81 Very Low
4. |dentifying goals of care 78.27 25.51  Moderate

5. Management of systemic, local and extrinsic 78.74 23.13  Moderate
factors

6. Evaluation 82.11 23.50 High

Table 10 shows five items of practice questionninat highest
percentage of nurses had practiced all the times&were: (1) offering a new
sharpest blade to doctors to perform debridemediadietic foot ulcer, (2) keeping
the ward environment cleaned to reduce pathogehsvaand infection, (3) advising

patients and relatives to clean the patient’s kantty wound area to prevent infection,
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(4) consulting doctors if the ulcers do not healgarly, and (5) advising patients do

not walk bare foot.

Table 10

Five Items of Nurses’ Practice that Highest Peragetof Nurses Reported “Practice

All the Time” (N=218)

Statement (Item No.) n %

1.0ffering a new sharpest blade to doctors to perfo
debridement of diabetic foot ulcer (27) 168 77.1

2.Keeping the ward environment cleaned to redutigogans 167 76.6
and wound infection (24)

3. Advising patients and relatives to clean thégods body and 167 76.6
wound area to prevent infection (25)

4. Consulting doctors if the ulcers do not heajperty (30) 164 75.2

5. Advising patients do not walk bare foot (20) 160 73.4

Table 11 shows five items of practice questionniiad lowest
percentage of nurses had practiced all the times&@hwere: (1) checking all DM
patients if they have received an annual examinatfdhe feet, (2) assessing patients
holistically (e.g. vascular status, infection, gt¢3) assessing location, length, width,
and depth of the ulcers, (4) advising patientsa@xkercise daily to improve cold skin

and weak pulse, and (5) checking the pulses olegzeand the feet
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Table 11
Five Items of Nurses’ Practice that Lowest Percgataf Nurses Reported “Practice

All the time” (N = 218)

Statement (Item No.) n %

1. Checking all DM patients if they have receivedaanual 28 12.8
examination of the feet (6)

2. Assessing patients holistically (e.g. vasculatus, infection, 30 13.8
etc).(7)

3. Assessing location, length, width, and deptthefulcers (12) 41 18.8

4. Advising patients to do exercise daily to impraold skin and 53 24.3
weak pulse (19)

5. Checking the pulses on the legs and the fegt (13 55 25.2

Additional Analyses

In order to explain the phenomena under this ingason, additional
analyses were conducted. Available and relevargasupersonal data were identified
as potential factors contributed to their knowledgd practice regarding prevention
and management of DFU. These included age, angaactice, and duration of
practice (Table 12). As the variables age and duraif practice were not normally
distributed, they were grouped using median to naaket-off point and were used as
categorical variables. Age was categorized intcngeu group< 30 years old) and
older group (> 30 years old) whereas duration atpce was categorized into shorter
group € 7 years) and longer group (> 7years). The varjablea of practice, was

used as presented in Table 1 (4 groups). The awatgsealed that there was no
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significant age difference in nurses’ knowledge {t.305, p > .05), the duration of

practice (t = 0.377, p > .05), and the area of practice (F 52.p > .05).

Table 12
Comparisons of Nurses’ Knowledge Regarding Pregardnd Management of
Diabetic Foot Ulcer Between Age Groups, Betweeraboin of Practice Groups and

Among Area of Practice

Nurses’ Knowledge
Factor n M (SD) Med (IQR)  tF* p

Age Group 1.305 193
Younger (< 30 years old) 118 53.24 (7.85) 55 (10)

Older (>30yearsold) 100 51.85 (7.84) 5280

Duration of Practice Group -0.377 .707
Shorter £ 7 years) 115 52.41 (6.97) 55 (10)
Longer (> 7 years) 113 52.82 (8.78) 52.50 (10)
Area of Practice 2.151* .095
Medical 55 52.91 (7.71) 52.50 (10)
Surgical 74 51.25(7.93) 52.50 (10)
Orthopedic 12 50.00 (5.84) 52.50 (6)
Others (CCU, ICU, 77 54.09 (7.98) 55 (8)
Urology)

t = Independent t- test, F= Analysis of Variance (*

It was revealed that there was no significant afferdnce in nurses’
practice (Z = 0.503, p > .05) and the duration of practice gr@up — 0.962,
p> .05). For the area of practice, there was afsignt difference (% = 20.86,

p< .05) (Table 13).
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Table 13
Comparisons of Nurses’ Practice Regarding Prevenénd Management of Diabetic
Foot Ulcer Between Age Groups, Between Duratiofrattice Groups and Among

Area of practice

Nurses’ Practice
Factor n M(SD) Med (IQR) z/X¥* P

Age group - 0.503 .615
Younger (< 30 years old) 118 71.25(22.52) 7921 (
Older (>30yearsold) 100 73.54(19.76) 7818

Duration of Practice Group -0.962 .336
Shorter £ 7 years) 115 73.23(21.104) 80.00 (19)
Longer (> 7 years) 103 71.26 (21.532) 76.67 (18)
Area of practice 20.86* .000
Medical 55~ 75.11(19.52) 82.50 (95)
Surgical 74  63.82 (25.01) 70.00 (39)
Orthopedic 12 62.85(21.42) 68.33(42)
Others (CCU, ICU, 77 79.92 (14.35) 81.67 (160)
Urology)

Z = Mann-Whitney U test, X= Kruskal-Wallis test (*)
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Discussion

The discussion of the study findings is presenmtetié following
sequence: Nurses’ profile, nurses’ knowledge reggrprevention and management
of diabetic foot ulcer, and nurses’ practice regaygrevention and management of

diabetic foot ulcer.

Nurses’ Profile

Nurses participated in this present study werbeit productive years
in nursing services. They were young to middle-amdualts with a mean age of 32.11
years, which was comparable to previous studieduciad in Bangladesh (Basak,
2010; Islam, 2010). The majority of them were feenahich not only was
comparable to Basak’s and Islam’s studies butwk®to studies in other countries
such as the UK (Mclintosh &Ousey, 2008). The researobtained adequate number
of nurse subjects as well as these representingratygender groups lead to some

certainty that they were good representatives cdgsiworking in this field.

From the study subjects’ religious backgrounds,artban half of
them were Muslim (60.1%), which is consistent viita Bangladesh context.
Bangladesh is a Muslim country and 90% of its pe@pe Muslim and 10% are of
other religious beliefs. This is also similar tosB&’'s study (2010). She revealed that

nearly 60% of her nurse participants were Muslim.

It was also noted that most of the nurses had awliploma in nursing
and only one had a master degree. In additione tivas no any subjects in this study

had received or attended any courses or trainiagrams related to prevention and



85

management of diabetic foot ulcer.This finding @ surprising as nurses have not yet
been prepared to be specialized, although thewariing in the specialized hospital.
It may be time to offer specific training coursestlsat nurses can gain more
knowledge of the diabetic foot ulcer care. Consatjygit can facilitate them to

provide nursing care more effectively.

Nurses’ Knowledge Regarding Prevention and Managemé of DFU

The findings showed that the nurses who particgpatehis study had
a very low level of knowledge regarding preventami management of diabetic foot
ulcer, presenting by the mean score of 52.60% €IaplThis finding was not
surprising because in this study nurses’ knowledgarding prevention and
management of DFU was very low. Nurses did not lamesjuate knowledge how to
prevent and manage DFU. This finding was similahtstudy of Basak (2010) who
found that Bangladeshi nurses had inadequate kadgelegarding post-operative
pain management. There was no subject in her $tadyeceived any course or
training program related to post-operative pain ag@ment. This may imply that the
basic nursing education in Bangladesh does notuadely prepare nurses to have
knowledge necessary for care of certain problengs, (@cute post-operative pain,
found in Basak’s study) or specific populations anthplex problems (e.g., DM and
DFU demonstrated in this present study). This naylimit to the situation in
Bangladesh. Rather, the finding of this preserdystthough, was comparable to other
studies which found that nurses had insufficient pmor knowledge about chronic
wound care (Mclintosh & Ousey 2008). McIntosh andgé&yfound that nurses did not

receive sufficient training and knowledge on checombunds from their basic nursing
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education. Another study was conducted in Hong Kang So, and Fong(2008)
found a deficit in knowledge and attitudes reldte@ain management among 143
nurses participated in the study with a mean péagenscore of 47.72%, ranged from

20-76%.

Numerous factors might contribute to the very lewel of knowledge
regarding prevention and management of DFU amongesun this study. Firstly, the
majority of them (97.2%) had nursing educationiplaina level, and that they were
not provided to have specialized knowledge nor vespeected to provide such
specialized care, such as prevention and managerhBiU, discussed earlier.
These findings were generally similar toBasak’slgfumentioned earlier. In addition,
the focus on evidence-based practice and knowlexfgerding prevention and
management of DFU has not been implemented, alththig novel concept,
evidence-based practice, has been recently ineghnata newly offered bachelor of
science in nursing curriculum (W. Petpichetchiarspnal communication, June 13,
2013). Therefore, no specific contents of preventind management of DFU
included in the nursing program would be one fatdowery low level of knowledge

in this area.

Secondly, less short course training in prevergioth management of
diabetic foot ulcer might affect the low level afdwledge among nurses. There was
no subject in the present study had received aagsecor training programs related to
prevention and management of diabetic foot ulcer.tke lack of training about
DFU, nurses do not know how to prevent and mandgéd.rhis finding is similar to

the previous study conducted by Shiu and Wong (R@hb found that RNs who had
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received prior training, diabetes foot care knowkedcored higher than those who
did not receive. Mcintosh and Ousey (2008) fourad tlurses who had received
sufficient education on chronic wounds in theiribasaining had better wound
management performance compared to those who didogive sufficient education
on chronic wounds. Another studies estimated tata&tion and training prepared
nurses to gain more knowledge (Najeeb & Taneepaalah, 2008; Suchitra & Devi,

2007).

Thirdly, duration of practice might affect the vdoy level of
knowledge among nurses. However, this was not wbden this present study.
Additional analysis findings did not support thigplanation (Table 12). Unlike other
studies, Vij, Williamson, and Gupta (2001) foundtthurses who had more years of
working experience had knowledge level of infectommtrol higher than that of those
who had less years of experience. Lui, So, and E20@8) also revealed that nurses
who had more working experience had better painagement performance
compared to those who had less year of experiém®nally, nurses can gain
knowledge during their practice through the dismurssvith medical doctors and from
other sources. Unfortunately, an observationalystandBangladesh at medical college
hospitals, healthcare facilities, and specializespital across the country (N = 18)
revealed that nurses spent only 8.6% of time ieradting with doctors and that was
limited to only for clarification of doctors’ ordeand obtaining a signature for death
certificates or prescription (Hadley &Roques, 20F-0rther study to examine how
this specialized DM hospital can improve nursesledge through improving the
communication between nurses and doctors for teeldsmefits of their patients is

challenging.
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Fourthly, lack of problem-oriented nursing care neawtribute to the
level of nurses’ knowledge. According to Hadley &whues’s study (2007), the
researchers found that nurses spent only approgiynat3% of their time in
providing direct patient care. Most of their direare activities were basic nursing
tasks, such as medication administrations andvaitraus fluids infusion as
prescribed, attending to patients before and ditath, changing bed sheets, taking
vital signs, helping doctors during wound dressihgnge with high contribution
through the hands of nursing students. This typasK-oriented care prevents nurses
to be interested in seeking new knowledge to pebietter care as they may not see

whether it is useful.

Finally, even though this hospital provides spesé@lices for patients
with diabetes mellitus, the service is still gethelkeeither is there any special care
offered nor use of assessment tools for assesgsbgte neuropathy. Furthermore,
BIRDEM hospital is a research centre mainly legphysicians, not by nurses. In
other words, nurses are not involved in resear@ngrpolicy decision making. For
this reason, poor knowledge in special care anehrel might affect the low level of

knowledge among nurses.

Furthermore, this study was to identify the leviesi®a components of
nurses’ knowledge regarding prevention and manageaidFU. All of the subjects
in this study rated their overall NKPM-DFU at véoy level, except patient
empowerment and education was at a low level. Aaradyeach component of
NKPM-DFU, subjects got the highest marks on thatifigng goals of care

component (M = 68.89%), followed by the patient emprment and education



89

component (M = 61.79%) and the lowest marks wertherfoot ulcer assessment
component and holistic assessment components (RIG1% and 43.42%),
respectively (Table 4). An item analysis findingpgted that two out of seven items in
patient empowerment and education had nearly atlasuanswered them right (99.6%
and 98.6%, respectively). This is not surprisingot@ledge regarding goals of care
and patient empowerment and education covered thaxse diabetes knowledge and
some items can be answered using their clinicahkeage (such as family members
should be involved when nurses educate patientss.fihnding was supported when
item analysis was performed (Table 5). Three oditvefitems with highest
percentage of nurses answered correctly were daltirthis “patient empowerment
and education components.” The other items werm@asiing, one was in “holistic
assessment component” (i.e. “further investigaifinige wound is infected”); another
was in “management of systemic, local, and extifettor” (i.e. “promptly treating
wound infection to prevent amputation”).

In contrast, knowledge regarding foot ulcer assesgms more specific
and requires not only technical knowledge (sucknasvledge related to
characteristics of wound infection) but also thaaaptual/theoretical knowledge
(such as the most common area of DFU developmEig.is more obviously seen
when item analysis was conducted (Table 6).There tveo items that only two
subjects could answer correctly. These items westng of Semmes-Weinstein
Monofilament to detect loss of protective sensatibthe feet,” and “caring of callus
formation to prevent diabetic foot ulcer.” This kviedge is highly specialized and

nurses may not be educated or even observe inrdatipractice settings.
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In order to examine whether some demographic viesatt the
subjects may help explain the very low level ofitkaeowledge, the additional
analysis was performed (Table 12). It was found do@ation of practice (addressed
earlier), age, and area of practice had no relshipnwith the nurses’ knowledge
scores. It may be due to the restrict range oktimaviedge scores that contribute to
this non-significant findings. Further investigatiis worth investigated. Partly, the
finding is comparable to Shiu and Wong’s study (0T hey found that nurses with
and without work experience in diabetes care sfig@arvices had similar level of

knowledge.

Nurses’ Practice Regarding Prevention and Managememf DFU

In this present study, nurses had a moderate té\yehctices
regarding prevention and management of diabeticuloer, presenting by the mean
score of 72.30% (Table 7). More than half of thead practiced at a very low to
moderate levels (Table 8). This finding was simitaBasak’s study (2010). She
reported that nurses had a moderate level of peactimanaging acute post-operative
pain. Determining which components of their pradievere reported at what level, it
was revealed that the practice score was loweakticomponent of “foot ulcer
assessment,” followed by “holistic assessment”l@gtest in the component of
“evaluation,” followed by “management of systemagal, and extrinsic factors”
(Table 9).

Some factors may contribute to a moderate levéh@bverall nurses’

practices regarding prevention and management of, Bdtund in this study. Firstly,
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this may be related to their level of knowledgeother words, their low level of
knowledge may lead to a moderate level of theictra. In addition, there was no
subject in the present study who had attendedmaintgy education on DFU topic in
Bangladesh. Similar to Basak’s study (2010), shadathat there was no subject in
her study received continuing education on paifctoghis is a common phenomenon
in the context of hospitals in Bangladesh wherddbas is to offer training to
improve general nurses’ competencies, rather thaaialized ones. The Government
and the Directorate of Nursing Services in collaltion with Bangladesh Nursing
Council have actually offered several training s&sr, including the one collaborated
with the International Council for Nurses (e.g.adership for Change Program), and
other programs supported by international orgamimatsuch as the World Bank and
WHO (Andaleeb, Siddiqui, & Khandakar, 2007).Thesistang courses are important
but continuing education programs or training cesrsn other specialized care
including care for prevention and management of DiFpatients with diabetes is
also essential. It has been confirmed to be ugefacreasing nurses’ skill in the area
of prevention and management of DFU (Aalaa, Sgrifaimani, & Mohajeri-

Tehrani, 2012; RNAO, 2005).

Secondly, the shortage of nursing staff and th@ednworking time
available for direct patient care in prevention ammhagement of DFU may be an
organizational factor related to a moderate le¥@ractice. The findings in this study
were consistent with previous study which found thare were a shortage of nursing
staff and a limited working time available for ditgatient care in preventing
pressure ulcers (Islam, 2010). In Bangladeshstideen revealed that nurses in

government hospitals spent only 5.3% of their wogkime in direct contact with
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their patients (Hadley & Roques, 2007). The nuestéept ratio is 1: 15 in hospital
settings (Arju, as cited in Islam, 2010) and alimé nurse to 7,368 people in general
population (Omar & Rubayat, 2007). It was repoitednother government document
that the ratio of nurses to the Bangladesh pomuatias 11 nurses for 100,000 people
(Ministry of Health and Family Welfare, 2004). Thidequate nurse to patient ratio
may limit the implementation of quality care to ypeat and manage DFU
development. A previous study indicated that a migjof nurses reported lack of

staff and lack of time as barriers to carry ousptge ulcer prevention care into
effective practice (Moore & Price, 2004; Ulrika §d8n-Ove, 2009). It would be

impossible for nurses to offer quality care witistinanpower constraint.

Thirdly, education and training, administrative pag, and supplies of
available resources are particularly essentiahfoses to prevention and management
of the development of DFUs. In this present stalgre was no in-service education
or training available in the hospital. There wesoanadequate supplies of resources
for use in preventing and managing diabetic fooeutlevelopment. For example,
there is no Semmes-Weinstein Monofilament to detedietic peripheral neuropathy.
The same situation occurs in other health conditisach as prevention and
management of pressure ulcers. Islam (2010) folbatthere was no education and
training, administrative support, and adequate ke pf resources. Rahman,
Shahidullah, Shahiduzzaman, and Rashid (2012) fthatdBBangladeshi nurses were
not trained and equipped for providing a good stath@f nursing care to prevent
pressure ulcers. They discussed that it was dlaekoof proper education and

training, inadequate resources, and an inapprepsighervision and management.
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Fourthly, the provision of using clinical practigaidelines for the
prevention and management of diabetic foot ulceeniimportant factor for nurses in
providing standard nursing care. However, this m@snvestigated in this present
study. Based on the researcher’s experience workiBgngladesh, it can be
addressed that nurses have limited access to datéoevidence-based clinical
practice guidelines for prevention and managemediabetic foot ulcer. There is no
known organizational policy to produce clinical gree guidelines for nurses to
guide their decision making in preventing and mamggdiabetic foot ulcer. This was
also observed in Islam’s study (2010). He found timaorganizational policy or
guidelines had been developed for nurses to prearessure ulcers. Developing and
disseminating the guidelines may lead nurses tease their awareness to perform

practice regarding prevention and management dketiafoot ulcer (RNAO, 2005).

Furthermore, this study was to identify the leviesi@ component
scores of nurses’ practice regarding preventionrmaadagement of DFU (Table
9).Three out of six components were rated at a nadeléevel. The subjects rated
their practice highest on “evaluation” component£N2.11%, SD = 23.50) and
lowest on “foot ulcer assessment” component (M 968%, SD = 29.81). It can be
observed that the component receiving the highestipe score was different from
the knowledge score which was the component “ifi@ng goals of care.” This may
be simply explained by the fact that knowledge dussalways guide practice. Three
practice items fall in the “evaluation” componemtluded activities related to
checking whether the patients stop smoking, reasgeB®FU, and convincing
patients and their relatives to consult doctotkéfulcers do not heal properly. These

are activities needless of high level of knowledgeven any equipment.
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Examining which activities nurses had frequentlggbiced, more than
70% of nurses rated that they “practice all theetin these following five items:
offering a new sharpest blade to doctors to perfdeliridement, keeping the ward
environment cleaned, advising patients and relativeclean patient’s body and
wound area, consulting doctors if the ulcers dohaatl properly, and advising
patients do not walk bare foot (Table 10). Althotlgéy are all important, they are
quite basic nursing tasks, not requiring any adedmursing skills. As opposed to the
ones with lowest number of nurses indicating thayt‘practice all the time” (Table
11), there were about one-fourth and lower numbeucses who reported they had
practiced them. This finding highlights a needtfaining nurse specialist in
providing specialized care to this group of pasenYithout this quality services, the
nursing profession in Bangladesh would continukeetmnaccepted. For several
decades, nursing profession’s dignity in Banglads&mtirely absent (Uddin, Islam,

& Ullah, 2006).

Furthermore, the examination of factors that mdp b&plain nurses’
practice regarding prevention and management of WBtlalso conducted in the
same manner as the nurses’ knowledge variableai@lgsis findings show that only
area of practice was significant (Kruskal-Wallistte’ = 20.86, p = .000) (Table 13).
Nurses who worked in medical wards as well as tlsasegorized as “others” (CCU,
ICU, Urology) reported that they had practiced rdgay prevention and management
of DFU more often than those who worked in surgasad orthopedic wards. This
may be due to the fact that nurses working in ifs¢ tiwvo areas had more frequently

seen patients with diabetes as opposed to the tatbegroups.
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It should be noted that the findings of this studyst be viewed with
caution. Some factors may threaten the validitthefstudy findings. Similar to many
other studies using self-report questionnairesigispertaining to measurement errors
are hardly avoided. The most common one is subjextponse to self-report
guestionnaire towards social desirability resulimgesponse bias (Polit & Beck,
2012). This may happen when the subjects respaiodibe items in the practice
guestionnaire to get high score (in this case, ansiivthat they often practice it) even
in fact they might not perform such practices. didiion, as our Bangladeshi nurses
are working in a high constrained condition duéitgh patient load, their responses
to the questionnaires may be done after their l@oiking hours. Responding to a bit
lengthy set of questionnaires when subjects atenefatigue may contribute to their
responses as well. The researcher had actuallittrievercome this problem by
leaving time and allowing them to complete the ¢joesaires within one week. As a

consequence, there was also a possibility thatriegydiscuss among themselves.
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CHAPTER 5

CONCLUSION AND RECOMMENDATIONS

This chapter presents the conclusion, strengthdimitdtions of the
study, and implications and recommendations farrustudies. This descriptive
study was to examine the level of nurses’ knowlealyg their practices regarding
prevention and management of diabetic foot ulc&angladesh. Data were collected
in February, 2013. The instrument for data coltetivas a set of questionnaires
which composed of three parts: Demographic DatanFblurses’ Knowledge
Regarding Prevention and Management of DFU Quesioe (NKPM-DFUQ) and
Nurses’ Practice Regarding Prevention and ManageaiddFU Questionnaire

(NPPM-DFUQ). Collected data were analyzed by udiesgcriptive statistics.

Conclusion

This descriptive study recruited 218 nurses worlihg specialized
diabetes hospital, located in Dhaka city of Bangtdd Their average age was 32
years old ranging from 23 to 53 years. More thdhdfahem were Muslim. The
majority was women, married and completed diplomgrele. The duration of
practice of the subjects ranged from 1 to 27 yédwse than three-fourths of subjects
indicated having taken care of patients with diefeiot ulcer. They were working in
different areas of practice including surgical, meatj orthopedics, critical care unit

(CCU), intensive care unit (ICU), and urology.

This study revealed that nurses possessed a werngle! of

knowledge regarding prevention and management &f @kh a mean total



97

knowledge score of 52.60% (SD = 7.86). For the camept scores, four out of six
components had the average scores at a very l@hded two components were at a
low level with the scores ranging from 42.01% to888% in foot ulcer assessment
component to identifying goals of care componesgpectively. The items that the
majority of them could answer correctly were rafatie basic, technical type of
knowledge. In contrast, the items requiring higvel and specialized care kind of

knowledge received very low scores that the majarfithem could not answer.

For nurses’ practice regarding prevention and mamagt of DFU,
the subjects reported a moderate level of praetittea mean score of 72.30% (SD =
21.28). The scores of each component showed teptréported the frequency of
their practice at a moderate level in three owdixicomponents. Only one component,
evaluation, was rated at a high level (M = 82.18%,=23.50). Two components
were reported at very low and low levels with therses ranging from 54.60% to
63.91% in foot ulcer assessment and holistic assas respectively. The items that
more than 70%o0f nurses reported having practidati@time were basic nursing
tasks whereas the ones that a few number of thiestd as frequently practiced were
those requiring specialized type of care. It was a&vident that nurses working in
certain areas of practice including medical wa@S, ICU, and Urology reported
significantly higher practice scores than thosekivigy in surgical and orthopedic

wards.
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Strengths and Limitations

Strengths

This study has some identified strengths. Firstias the first survey
study in Bangladesh which explored nurses’ knowdealgd their practices regarding
prevention and management of diabetic foot ulcke findings can be good evidence
to support further initiation for an improvementrafrses’ competencies in caring for
patients with diabetes. Second, it was taken @a&dRDEM hospital, a specialized
hospital, specially offered to this group of patgeerThus, nurses who are working in
this hospital are expected to represent DM nurgeswovide such specialized care
to patients with diabetes. The findings from thigdy could then reflect the picture of
how they actually are. Third, this study employeel well-established practice
guidelines supporting nurses’ roles: the Registdeses’ Association of Ontario
(RNAO)’s nursing best practice guideline for assemst and management of foot
ulcers for people with diabetes, in the construcbbthe instruments used to measure
nurses’ knowledge (NKPM-DFUQ) and their practicd®M-DFUQ). It provided a
comprehensive but broad range of care in the ptmreand management of DFU.
Therefore, the findings can also reflect nurseghgetencies necessarily required for

care of this group of patients.

Limitations

Similar to many descriptive studies, some limitasiovere identified
here. First, using self-report questionnaire mayitably induce measurement errors.

Second, although the questionnaires used in thi/stere developed based on the
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RNAO'’s nursing best practice guideline mentionedvaband were content validated
and tested for reliability, their constructed validvere not yet thoroughly examined.
Further investigation is still needed. Specificalgnfirmatory factor analysis is
recommended to examine the construct validity eséhnewly developed

guestionnaires.

Implications and Recommendations

The findings of this study indicate that a lackhofses’ knowledge
regarding prevention and management of DFU amongesudoes exist. To improve
the quality of care and the quality of life of matis potentially or currently suffering

from diabetic foot ulcer, the following implicatisrand recommendations are offered.

Nursing Practice

It is nearly impossible for nurses to provide diyatiare in their daily
practice to patients with diabetes, particularkysd at risks of or currently have DFU,
without adequate and necessary knowledge. Thenfysdhf nurses’ lack of
knowledge in most areas of the prevention and meamagt of DFU need urgent
attention. Promptly, nurses should be more actiienproving their clinical
knowledge through support from medical staff. Aligh this present study did not
directly explored factors related to a relationdb@ween nurses and doctors, it is
imperative to suggest that nurses can quickly leagessary knowledge and develop
clinical practice skills from their medical collaggs. A user friendly, up-to-date

knowledge nursing practice guideline should be ezl for nurses working in a
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specialized healthcare facility. Support from htauthority and nursing leaders
will accelerate this initiative. In addition, nussehould be trained to care of callus
formation or at least, be able to recognize itefation so that consultation can be
made promptly. Learning to use a Semmes-Weinstemofilament to detect diabetic
peripheral neuropathy requires training as wetligsport of its use from hospital
authority. This needs further exploration in itadmility for application in the local
context. Lastly, nurses should be encouraged tsagheir patients holistically with a
focus on their feet as well as coach them to perfimot assessment on a regular

basis.

Nursing Education

The results of this study indicated that nursekddd&knowledge
regarding prevention and management of DFU. A &dRFU contents in basic
nursing education and no prevention and manageof@fU training course offered
to nurses working with diabetes patients may cbate to the very low level of

knowledge of nurses. The following recommendaticars be made:

First, post basic training courses should be offefdis can be done as
an in-service training course or as a continuingcatlon program. In order to offer
this kind of courses to cover high number of trdinerses, training for the trainers
program should be planned. Second, in order tdhtdaestudent nurses, nurse
educators should also be trained so that theyezhttheir students. In constructing
this training course, careful consideration of lamntext must be made explicitly so
that knowledge given to them and skills furthereleped can be appropriately used

in Bangladesh healthcare delivery system.
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The instruments, the NKPM-DFUQ and the NPPM-DFU&yedoped
for use in this study should be further testedcfomstruct validity. Specifically, a
confirmatory factor analysis should be done to ssséhether or not these two
guestionnaires are multidimensional as originatlgstructed. Once they are refined,
a replication study with larger sample size andemovolved hospital is
recommended in order to increase external valwfithe findings. In addition, an
observational instrument should also be developediaed to complement the
findings of a self-report questionnaire, particlyldhe one use for assessing nurses’

practice.
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APPENDIX A: Research Information Sheet
Informed Consent Form for Participant

Dear Colleagues,

My name is Sharmistha Shil. | am a senior staffsauof National
Institute of Cardiovascular Diseases and Hospidflaka, Bangladesh. | am also a
master’s student of Faculty of nursing, Prince ohgkla University, Thailand. | ask
you to participate in a research project desigmesutvey of nurses’ knowledge and
their practices regarding prevention and manageneéntiabetic foot ulcer in
Bangladesh. If you decide to participate in thiglgt you are asked to respond to a set
of questionnaires.
Risk and Comforts

There is no known risk to participation in the stutf you may feel
tired, you can rest a while and continue doingntymur convenience time. Your
participation is voluntary; you have the right tarficipate or not to participate. There
will be no penalty if you decide not to participaléere is neither cost nor will there
be any payment to you for your participation.
Benefits

Knowledge of this study will be used as an eviddoncgupport area for
further improving Bangladeshi nurses in certainaardghat they may lack of
knowledge or do not practice in order to prevertt aranage diabetic foot ulcer. The
findings will be used to write research report andy be presented at professional

meetings.
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Confidentiality
All information and your responses in connectiathvhis study will
remain confidential. Only the researcher and thasads are eligible in accessing the
data. Neither your name nor any identifying infotima will be used in the report of
the study.
Withdrawal from Participation
You have the right to withdraw from participatianytime without any

problems prior to completion of data collection.
Legal Right and Signatures

You will receive a copy of this consent form. Yaignature on
the will indicate that you understand what is imesl and that you consent to
participate in this study. If you do not want tigrs on this consent form but are
willing to respond to the questionnaires, your me¢al questionnaires will be used to

indicate your willingness. Thank you for expressimgrest in this study.

(Name of Participant) (Signature of Pgpaat) Date
Sharmistha Shil i i
(Name of Researcher) (Signature of Reseayrch Date

If you have any questions now or at any time dutheystudy, please
feel free to ask or discuss with me. You can conmipnaia to me at the following

address:shila_shil54@yaho0.00h712608713(Bangladesh)/+660858992287

(Thailand).
Master of Nursing Science (International program)

Prince of Songkla University, Hat-Yai, Thailand.
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APPENDIX B: Data Collection Instruments

Dear Colleagues,

My name is Sharmistha Shil, a master student ofilBaof Nursing, Prince of
Songkla University. | am now conducting a mastesif to explore how much our
nurses who work with patients with diabetes poskeew/ledge as well as provide

care in preventing and managing diabetic foot ulcer

As | have informed you earlier during the informeghsent session, you are now
indicating your willingness to participate in th&udy voluntarily. | am now
presenting to you this set of the questionnaires)posing of 3 parts. Please read each
statement carefully before giving your response.aiAg please note that your
contribution to this study is highly valuable fdretimprovement of quality of care for
patients with diabetes, particularly diabetic faak in the near future.

You do not need to write your name on any parthisfset of questionnaires. | assure
you that no one can recognize your answer so plaseer freely when you can find
the most appropriate time. | am leaving this paekadh you for one week. Please do
not consult other nurses or doctors in respondinthé questionnaires. | will come
back next week to collect it back.

Thank you for your kind co-operation and valualdatabution.
Please open the next page and start respondihg tuestionnaires.

Sincerely Yours

Sharmistha Shil

Master of nursing Science (International Program)

Faculty of Nursing, PSU, Thailand.



114

Part I: Demographic Data Form

Instruction: Please check marklwhere appropriate or write your answer on given
spaces.

1.Ag€ .cviviieeeee, years old
2.Gender [ | 1.Male[ ] 2. FEma
3. Religion [ ] 1.lIslam[ ] 2.Hindu [ ] 3.Buddhist [ | 4. Christian
4. Level of nursing education
[ ] 1.Diploma in nursing
[ ] 2.B.Scinnursing
[ ] 3. Masters of nursing
5. Marital status[ | 1.Single[ |  2.Married [ | 3. Separated
4. Divorced [ ]

6. Have you received any short course training mvention and management of

diabetic foot ulcer or foot ulcer care since youéhbeen certified as a nurse?
[] 1.YesL ] 2. No
If yes, please specify: Year............... Place ...........cccceiiiiiini.
Duration ............ days/weeks/months
7. What area of practice do you work now?
[ ] 1. Medical [ ] 2. Surgical [ ] 3. Orthopedic
[ ] 4. Neuro—surgery [ ] 5. Others (specify) ............
8. How long have you practiced your nursing witkigrats with DM? ......... years.

9. Have you ever taken care of patients who haateedlic foot ulcer?

[ ] 1.Yes [] 2.No
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PART II: Nurses’ Knowledge Regarding Prevention andManagement of

Diabetic Foot Ulcer Questionnaire (NKPM-DFUQ).

Instruction:

Nurses who are taking care of persons with digbetbould possess
knowledge regarding prevention and managementaifetic foot ulcer. For part of
the questionnaire, we want to explore this knowdked®Jease answer to the following
guestions as best as you can. Please do not wootyt gour scores because we will
keep it secretly and no one will know which oney@rs. Your answers, however,
when combine with other nurses, can let us knowt\aheas our nurses know the best

and which ones we may be lacking.

There are twenty (20) True/False questions anatiywE0) Multiple-choice
questions. Please checK) (in the True or False of the correct answer orrbo

Know’ and select one best answer from one of fivei@es by circling on a, or b, or c,

or d.
Q +—
No Statements S|12 % 3
- o [
E L |8 €

1 | Itis not necessary to have family members wvetlwhen
nurses educate patient with diabetes about fapbemause it is @

simple task. (F)

2 | Educating patients with diabetes to control biagugar
level (keep fasting blood sugar <125 mg/dl or <ih@% %

or <6.9 mmol/L) is the key for successful preventand
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No Statements

True
False
Don’t
Know

management of diabetic foot ulcer. (T)

20 | A pink wound bed and an advancing wound margé a

good indicators of unhealthy wounds. (F)

21. Diabetic education is effective if itis.....

a) Patient- centered (x)

b) Doctor- focused

c) Based on nurses’ concern
d) Based on family’s concern

e) Don’'t know

40. If delayed diabetic foot ulcer healing occting, expected outcomes of care that

should be further evaluated include the followirlggCEPT .....

a) Reduced pain

b) Wound stabilization

¢) Reduced bacterial load

d) Increased dressing change (x)

e) Don’'t know
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PART IlI: Nurses’ Practice Regarding Prevention andManagement of Diabetic

Foot Ulcer Questionnaire (NPPM-DFUQ)

Instruction:

This part of the questionnaire asks ymplease read each statement and rate
how often you have performed each of them by cimeckiark ) in the appropriate

column using the following description:

Never practice (0) means you have never perforrhed dractice in
your entire nursing life working with patients with
diabetes.

Seldom practice (1) means you have performed ttastige only few
times or few patients in your entire nursing life
working with patients with diabetes.

Sometimes practice (2) means you have performes pinactice
sometimes or some patients in your entire nursing
life working with patients with diabetes.

Practice most of the time practice (3) means yowehalways
performed this practice with most of your patients
your entire nursing life working with patients with
diabetes.

Practice all the time (4) means you have perforthe&dpractice every
time with every patient in your entire nursing life
working with patients with diabetes.
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1 | Before teaching my patients with diabetes who| are
at risk of diabetic foot ulcer, | assess what they
need to know.
2 || encourage my patients with diabetes | to
understand how important it is to wash and check

their feet dalily.

3 | I'teach my patients to perform foot assessment,
P

D | e

30 | I convince patients and their relatives to odins

doctors if the ulcers do not heal properly.

THANK YOU FOR YOUR KIND COOPERATION



APPENDIX C

Table 14

Frequency and Percentage of Correct Responsesctoleam of Knowledge

Regarding prevention and Management of DFU Quest{bi+218)
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No. ltems n %

1 It is not necessary to have family members invohwbéen 210 96.3
nurses educate patient with diabetes about fambeaause it is a
simple task

2 Educating patients with diabetes to control bloogas level 215 98.6
(keep fasting blood sugar <125 mg/dl or <125 mgr% o
<6.9mmol/L) is the key for successful preventiod mmanagement
of diabetic foot ulcer.

3 Patients with diabetes should be empowered anduesson a 216 99.6
regular basis of their routine foot assessment.

4 Patients with diabetes must be informed that oheddot ulcer 64  29.4
develops, they must stop wearing shoes.

5 In order to prevent diabetic foot ulcer, all pateewith diabetes 58  26.6
should receive an assessment of foot pressure dwesy
months.

6 According to standard guidelines, patients wittbdtes should 144 66.1
be assessed holistically including an assessmeswexting of
the feet.

7 If the patients with diabetes do not complainweeling 139 63.8
numb at their feet, it is not necessary to assasswar supply.

8 If the patient with diabetes, who has foot uldevelops fever, 214 98.2
the wound culture and sensitivity test should beedo

9 The most common area of diabetic foot ulcer wisdiound in 41 18.8

more than half of the patients is at the first nagtal area.
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No. ltems n %

10 Regular measurement of the diabetic foot ulcertkeagd 122 56.0
width provides good evidence of wound healing.

11 Identifying the goal of foot care for the preventiand 187 85.8
management of diabetic foot ulcer is primarily @sgble by
doctors and nurses, excluding patient and familynbess.

12 The primary goal in the management of diabetic tdog¢r is to 166 76.1
obtain wound closure as soon as possible.

13 Once the diabetic foot ulcer is closed, the nextagament 22 10.1
goal is to prevent amputation.

14 Wound dressing is the only strategy that can helpadic foot 55  25.2
ulcer healed well.

15 Debridement of callus can reduce pressure at thesaate. So 108  49.5
that it helps prevent the development of diabetat tilcer,
also helps heal the wound.

16 The probability of achieving wound closure is tottol other 145 66.5
co-morbid diseases, such as peripheral arteriabdes

17 Infection of diabetic foot ulcer must be treatedmptly to 211  96.8
prevent amputation.

18 Diabetic foot ulcer that has a 50 % reduction obm@d surface 191  87.6
at four weeks should be expected to heal withim&gks.

19 A surgery, such as skin graft, is recommended vdigmetic 172 78.9
foot ulcer does not heal at the expected rate.

20 A pink wound bed and an advancing wound margirgacsl 135 61.9
indicators of unhealthy wounds.

21 Diabetic education is effective if it is..... 45 20.6

22 The least important element should be includedabetic foot 27 12.4
care program is......

23  Nurses’ should educate patients with diabetesittheir nails 166  76.1

as which one of the followings?
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No. ltems n %

24 Which type of foot that nurses must pay attentoowhen they 110 50.5
perform foot assessment in order to prevent dialbedit ulcer?

25  The following items are the risk factors fortfoloer development in 85 39.0
DM patients, EXCEPT......

26 In order for patients with diabetic foot ulcer &fs manage 8 3.7
their foot ulcer, they should be encouraged to ..........

27 Which one of the followings is used as an indicator 92 422
peripheral vascular supply?

28  Which one of the followings is a good indicasdémwound 48 22.0
infection?

29  Purulent wound discharge is indicative of wourfdction 150 68.8
which is characterized by .....

30 Assessment at the site of diabetic foot ulcer shoaler the 97 445
followings, EXCEPT.....

31 Which one of the following measures is usedetiect loss of 2 9
protective sensation of the feet?

32 In order to improve foot wounds in patients wdthbetic foot 177 81.2
ulcer, nurses should .....

33 Once foot ulcers have developed, the ultimate gbcare is 199 913

34 Which one is an appropriate measure for prevermfahabetic 2 9
foot ulcer development?

35 Patients who have lost protective sensationldimiadvised 28 12.8
to...

36 For dry feet, what part of the feet is NOT suligafor 47 21.6

application of skin lotion?
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No. ltems n %

37 The principles of management of diabetic foot udbeuld include the 157 72.0
followings, EXCEPT.....

38 If patients have foot pain, what should nursesmdadvice 191 87.6
them?

39 What condition should patients book an appointmegth a 79 36.2
podiatrist?

40 If delayed diabetic foot ulcer healing occung, €xpected 62 28.4

outcomes of care that should be further evaluateldde the

followings, EXCEPT ....




Table 15

Frequency and Percentage of Correct Responsesdb Eam of Practice Regarding Prevention and Mamaget of DFU Questions

(N=218)
No ltems Never Seldom Sometimes  Practice most of Practice All the time
Practice n (%) Practice n (%) Practice n (%) the time n (%) n (%)
1 Before teaching my patients 1(.5) 4 (1.8) 65 (29.8) 76 (34.9) 72 (33.0)

with diabetes who are at risk of
diabetic foot ulcer, | assess
what they need to know.
2 | encourage my patients with 1(.5) 1(.5) 26 (11.9) 107 (49.1) 83 (38.1)
diabetes to understand how
important it is to wash and
check their feet dalily.

3 | teach my patients to perform 10 (4.6) 35(16.1) 27 (12.4) 73 (33.5) 73 (33.5)
foot assessment.
4 | include patient’s relatives in 2 (.9) 2 (.9) 67 (30.7) 34 (15.6) 113 (51.8)

patient education session,

especially patients who have

XA



No Iltems Never Seldom Sometimes Practice most of Practice All the ti

Practice n (%) Practice n (%) Practice n (%) the time n (%) n (%)

difficulty in doing things by
themselves.
5 | help doctors to teach patients 5(2.3) 38 (17.4) 16 (7.3) 55 (25.3) 104 (47.7)
how to make wound dressing
properly before patients are
discharged home.
6 | assess all patients with 31 (14.2) 50 (22.9) 71 (32.6) 38 (17.4) 28 (12.8)
diabetes to ensure that they
have received an annual
examination of the feet for
prevention of diabetic foot
ulcer.
7 | assess patients with diabetes 37 (17.0) 42 (19.3) 87 (39.9) 22 (10.1) 30 (13.8)
holistically including vascular
status, infection, neuropathy,
foot deformity and pressure.
8 | ask patients with diabetes 2 (.9) 46 (21.1) 16 (7.3) 92 (42.2) 62 (28.4)

Vet



No

Items Never Seldom

Sometimes

Practice most of

Practice n (%) Practice n (%) Practice n (%) the time n (%)

Practice All the time

n (%)

10

11

whether they have numbness or

heavy leg/feet.

| check the feet as well as 22 (10.1) 24 (11.0)
patients’ shoes and other

devices associated with

ambulation as a preventive

measure to reduce the

occurrence and re-occurrence of

ulcers.

| consult doctors to take wound 21 (9.6) 13 (6.0)

culture and sensitivity test of the

patients with diabetes who have

developed fever with foot ulcer.

| ask if patients with diabetes 1(.5) 35 (16.1)

also have their diseases (e. g.,

hypertension, kidney disease

51 (23.4)

20 (9.2)

15 (6.9)

52 (23.9)

44 (20.2)

55 (25.2)

69 (31.7)

120 (55.0)

112 (51.4)

acT



No ltems Never Seldom Sometimes  Practice most of Practice All the time
Practice n (%) Practice n (%) Practice n (%) the time n (%) n (%)

etc).

12 | assess ulcers by locating the 27 (12.4) 53 (24.3) 75 (34.4) 22 (10.1) 41 (18.8)
site and size of the ulcers
(length, width, and depth).

13 | check the circulation to the 42 (19.3) 62 (28.4) 31 (14.2) 28 (12.8) 55 (25.2)
feet by assessing dorsalis pedis
pulse and posterior tibial pulse.

14 | look for callus formation 29 (13.3) 44 (20.2) 29 (13.3) 48 (22.0) 68 (31.2)
surrounding the diabetic foot
ulcers.

15 During wound dressing change, 32 (14.7) 30 (13.8) 38 (17.4) 42 (19.3) 76 (34.9)

| observe wound bed,

granulation tissue, and

9¢T



No ltems Never Seldom Sometimes  Practice most of Practice All the time
Practice n (%) Practice n (%) Practice n (%) the time n (%) n (%)

exudates.

16 | talk with doctors about the 17 (7.8) 10 (4.6) 22 (10.1) 57 (26.1) 112 (51.4,
goal of care in the prevention of
diabetic foot ulcer.

17 | discuss with patients who have 2 (.9) 16 (7.3) 43 (19.7) 38 (17.4) 119 (54.6)
diabetic foot ulcers and their
relatives about their expectation
and co-operation.

18 | perform debridement of thick 19 (8.7) 63 (28.9) 24 (11.0) 52 (23.9) 60 (27.5)
callus to reduce pressure at the
callus site.

19 | teach patients who have cold 19 (8.7) 33 (15.1) 68 (31.2) 45 (20.6) 53 (24.3)

skin and weak pulses on their

LCT



No ltems Never Seldom Sometimes  Practice most of Practice All the time
Practice n (%) Practice n (%) Practice n (%) the time n (%) n (%)

feet to do foot exercise daily.

20 | advise patients with diabetes 17 (7.8) 5(2.3) 15 (6.9) 21 (9.6) 160 (73.4)
to do not walk bare foot.

21 | encourage patients with 2 (.9) 30 (13.8) 8 (3.7) 21 (9.6) 157 (72.0)
diabetes always use well-fitted
walking shoes or athletic shoes.

22 For patients with foot 19 (8.7) 22 (10.1) 16 (7.3) 44 (20.2) 117 (53.7)
deformity, | consult doctors for
advising the patients about
offloading shoes.

23 | manage blood sugar control 19 (8.7) 19 (8.7) 23 (10.6) 34 (15.6) 123 (56.4)

and evaluate it to minimize

diabetic foot ulcer

8¢T



No ltems Never Seldom Sometimes  Practice most of Practice All the time
Practice n (%) Practice n (%) Practice n (%) the time n (%) n (%)

complications.

24 | keep the ward environment 1(.5) 1(.5) 167 (76.6)
clean to reduce pathogens,
which in turn reduce wound
infection.

25 | encourage patients and their 1(.5) 2 (.9) 167 (76.6)
relatives to keep the patient’s
body clean, particularly the skin
surrounding the wound area.

26 | assist doctors to irrigate the 32 (14.7) 148 (67.9)
infected diabetic foot ulcer.

27 | offer a new, sharpest scalpel 11 (5.0) 7 (3.2) 168 (77.1)

(blade) to doctors when they

6T



No ltems Never Seldom Sometimes  Practice most of Practice All the time
Practice n (%) Practice n (%) Practice n (%) the time n (%) n (%)
want to perform debridement of
diabetic foot ulcer.
28 | check whether the patient with 23 (10.6) 12 (5.5) 33 (15.1) 51 (23.4) 99 (45.4)
diabetes could stop smoking
and ask the reasons if they
could not.
29 | reassess diabetic foot ulcer for 1 (.5) 1(.5) 16 (7.3) 62 (28.4) 138 (63.3)
wound closure during dressing
change.
30 | convince patients and their 1(.5) 31 (14.2) 3(1.4) 19 (8.7) 164 (75.2)

relatives to consult doctors if

the ulcers do not heal properly.

0€T
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APPENDIX D
Experts of Content Validation of the Instruments
In this study, three experts assisted the investiga developing the

instruments as follows:

1. Assistant Professor Dr. Ploenpit Thaniwattanaiw, PhD
Nursing Lecturer, Faculty of Nursing, Prince of §kia University

Hat-Yai, Thailand

2. Assistant Professor Dr. Warapon Kongsuwan, R P
Nursing Lecturer, Faculty of Nursing, Prince of §kia University

Hat-Yai, Thailand

3. Dr. Charuwan Kritpracha, RN, PhD
Nursing Lecturer, Faculty of Nursing, Prince of §kla University

Hat-Yai, Thailand
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APPENDIX E
Back Translators of the Instruments

Three experts worked on the translation of theumsénts. They were:

1. Md. Sultan Ahmed Siddique, MPH (HE)
Lecturer, Institute of Health Technology

Mohakhali, Dhaka- 1212, Bangladesh

2. Dr. Kamal Ahmed, MBBS, MPH, M. Phil
Associate Professor of Epidemiology

Mohakhali, Dhaka- 1212, Bangladesh

3. Dr. Abu Sayed
Professor of Community Medicine
BIRDEM Medical College, Dhaka

Bangladesh
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