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Abstract: Background: Diabetic foot has been considered as a major health problem in adults, because of its high incidence in
recent years. Self-care programs have a role in the early prevention of morbidity and mortality rate of the diabetic foot, promoting
patients knowledge and self-care practices are a crucial need in this regard. Aim of the study: To evaluate the effectiveness of
health education program regarding foot self-care on risk for developing foot ulcer among patients with diabetes Research design:
A quasi-experimental research design was used to conduct the current study. Setting: The current study was conducted in diabetes
unit and outpatient clinics, at Benha university hospital, during the period from the beginning of September 2018 to beginning of
June 2019. Subjects: A purposive sample of 132 patients recruited according to the study formula based on the total number of
patients who admitted to the study settings during 2017, were randomly assigned into 68 patients in control group and 64 patients
in intervention group, using permuted randomization table. Tools of data collection: Four tools were utilized for data collection,

Tool I- Structured interviewing questionnaire sheet, involved (part 3) Structured Knowledge questionnaire, Tool II- Self-care

confidence scale, Tool III- Foot self-care behavior scale and Tool IV- Inlow’s 60-second Diabetic Foot Screen. Results: Showed

that mean score regarding knowledge, foot self-care confidence and behavior among intervention group were significantly higher
after implementing intervention than among control group with a lower incidence of complications as well as there was a highly

significant association between knowledge and self-efficacy among the studied groups, moreover the risk of developing foot
ulcer was significantly lower among intervention group compared to control group post program implementation. Conclusion:

The effectiveness of self-care educational program was approved in improving patients’ knowledge, self-care confidence,

behavior and in return lowering the risk of developing foot ulcer. Recommendation: Based on findings in this study, regular
continuing self-care programs should be designed to enhance patients’ ability to care for their foot with an emphasis on the most

important risk factors and appropriate management in a large population.
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most prominent microvascular complications is neuropathy,

1. Introduction

Diabetes is a chronic complex disease that requires
continuous care, proper control as well as multifactorial
strategies for reducing the risk of complications [4], also there
is evidence from large randomized-controlled trials that good
metabolic control in both type 1 and 2 diabetes can delay the
onset and progression of these complications, which are
divided into microvascular and macrovascular, one of the

related to the dysfunction of sensory, motor and autonomic
neuropathy, which leading to impotence and diabetic foot
disorders [31].

Diabetic foot disorder is considered one of the many
different problems; the most clinically are ulceration,
amputation and neuropathy. Many diabetic complications
have a great impact on the foot and therefore no surprising that
diabetic foot problems account for more hospitalization days
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than any other diabetic problems [9]. Regarding diabetic foot
ulcers, it remains a serious medical problem, and is the most
common complication of diabetes, which is extremely
difficult to heal and exhibits a high recurrence rate. Thus, it is
continuously receiving increased scientific attention, in an
effort to improve outcomes [5].

Risk factors implicated in the development of diabetic foot
ulcers are infection, older age, diabetic neuropathy, peripheral
vascular disease, cigarette smoking, poor glycemic control,
previous foot ulcerations or amputations, and ischemia of
small and large blood vessels, also prior history of foot disease,
foot deformities that produce abnormally high forces of
pressure, renal failure, edema, as well as impaired ability to
look after personal care [30].

Foot wulceration along with the associated physical
restrictions, may negatively affect quality of life and further
worsen depression [11], which can be prevented with Diabetes
management, that requires major changes in behavior, which
includes knowledge, skills and confidence to make
improvements in self-care behavior and deal with associated
psychological aspects, which in return prevent and delay
potential complications as risk of foot ulceration [27].

Diabetes nurses have an effective role in prevention of foot
ulcers and lower limb amputation by educational interventions,
screening high risk people and providing health care, Nurses
can teach patients how to perform physical examination and
take care of their feet on a daily basis. They can also teach
patients about the importance of regular visits to the clinic,
blood tests at specified intervals and the primary principle of
diabetes care and prevention of its complication [17].

1.1. Significance of the Study

Egypt is one of the 19 countries and territories of the
international diabetes federation (IDF) MENA region. 425
million people have diabetes in the world and more than 39
million people in the MENA Region; by 2045 this will rise to
67 million. There were 8.222.600 cases of diabetes in Egypt in
2017 [19]. Diabetes can cause number of severe complications
that increase morbidity, mortality and healthcare cost,
Diabetic foot complications are the most common occurring
problems throughout the globe, where diabetic foot ulcers
(DFUs) have a neuropathic origin with a progressive
prevalence rate in developing countries compared with
developed countries among diabetes mellitus patients. Which
is considered an irreversible, costly and incapacitating
complication with severe physical, mental and social
consequences [23]. Besides, [1] who studied the Effectiveness
of health education intervention on foot self-care practice
among diabetics at Zagazig University suggested in their
study that Targeted health education programs regarding foot
care strategies for diabetic patients are needed to reduce
diabetic foot complications and ultimately amputation. So the
current study was conducted in order to assess the
effectiveness of health education program regarding foot
self-care on risk for developing foot ulcer among patients with
diabetes

1.2. Aim of the Study

The aim of the present study was to evaluate the
effectiveness of health education program regarding foot
self-care on risk for developing foot ulcer among patients
with diabetes

It was done through:

1. Assessing level of knowledge regarding foot self-care

among patients with diabetes.

2. Determining degree of self-efficacy and foot care

behavior among patients with diabetes.

3. Assessing the risk of developing foot ulcer among

patients with diabetes.

4. Designing, implementing the educational program and

evaluating its effectiveness.

1.3. Research Hypotheses

To fulfill the aim of this study the following research
hypotheses were formulated:

HI1- The intervention group with diabetes who received
self-care educational program will exhibit significantly higher
level of knowledge post program compared to control group.

H2- Mean score of self-efficacy among the intervention
group with diabetes post program implementation will be
significantly higher compared to control group

H3- There will be significant difference with higher degree
of foot care behavior post program implementation among the
intervention group compared to control group

H4- The risk of developing foot ulcer will be significantly
lower among intervention group compared to control group
post program implementation.

2. Subjects and Methods
2.1. Research Design

Quasi-experimental design was utilized to conduct the
current study.

2.2. Study Setting

This study was conducted in diabetes unit involved in
medical departments then; it was completed at outpatient
clinics during their follow up at Benha University Hospital.

2.3. Subjects

2.3.1. Type
Purposive sampling technique was used to select the
samples.

2.3.2. Size

The sample size was calculated based on the previous year
census report of admission in diabetes unit [7]. The total
number of subjects comprised 151 patients, utilizing the
following formula [32].

N

N =TT NGe)?
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Where:

n= sample size

N= total population (241)

e= margin error (0.05)

A total 151 of patients were recruited in the current study.
They were divided into two groups using block randomization:

282

Group (1) control group included 76 patients they had
ordinary nursing care. Group (2) intervention group included
75 patients they had the self-care educational program, to
reach at the end of study period to 68 patients in the control
group and 64 patients in the intervention group with final total
of (132 patients).

Eligible for study (n=151)

<_~

Recruited participants were
randomized using permuted block
four randomization table

Allocated to intervention

group (n=75)

\—

Lost to follow up (un
able to reach at follow up

period n=11)

< -
Analysed (n=64)
Excluded from analysis
(n=0)

up

Allocated to control group
(n=76)

\"

Lost to follow up (un
able to reach at follow up

period n= 8)

<_~
Analysed (n=68)

Excluded from analysis
(n=0)

Figure 1. The process of study design.

2.3.3. Technique

Where participants are randomly assigned with equal
probability to group A or B by choosing one paper of two
blindly, one half of participants was assigned to (A) and the
other half to (B). In block size 4, there are six combinations of
group assignments: AABB, ABAB, BAAB, BABA, BBAA,
and ABBA. One of these arrangements is selected at random
as listed before and the following participants are assigned
accordingly. This process was repeated as many times as
needed [14]. The most severe imbalance in the study group
size that occurred was the difference of two [28], the patients
had been selected according to the following criteria:

2.3.4. Inclusion Criteria

Adult patients, from both genders, aged 18 years or older,
with the diagnosis of diabetes mellitus type 2, while excluded
patients with history of previous or present foot ulcer,
cognitive, and visual or hearing impairment, also had prior
formal diabetes education.

2.4. Tools of Data Collection

Four tools were utilized for data collection.

2.4.1. Tool 1

Structured interviewing questionnaire sheet: it was
developed by the researchers, and was divided into three parts:

Part 1: Concerned with socio-demographic characteristics
of the study subjects regarding; age, gender, marital status,
residence, education level, occupation, nature of work,
presence of care givers, and BMI.

Part 2: It aimed to assess patients’ illness related data such
as; family history, comorbid disease, last rate of glucose, time
since diagnosis, associated problems with diabetes, and
presence of foot problems,..... etc.

Part 3: Structured Knowledge Questionnaire. It entails
knowledge on foot care (KFC), developed by [8], It aimed to
assess patients’ knowledge, which comprised 15 Yes/No type
questions focusing on diabetes foot complications, risk factors
and the foot care for patient with diabetes,
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Knowledge scoring system: There were 15 Yes/No type
questions, for each question the score was graded as (1) for
correct response and (zero) mark for wrong response. Good
knowledge patients have a score of 11-15 (> 70%), average
patients with a score of 8-10 (50 -70%) and poor knowledge
patients with a score of <8 (< 50%), based on the scores
patients are categorized as good, average and poor knowledge
patients.

2.4.2. Tool (II)

The Foot Care Confidence Scale (FCCS), was developed by
the study [29]. This scale was used to measure self-confidence
in managing foot care. It consisted of 12 items. The scale
given into five scores; strongly not confident (score 1) to
strongly confident (5). Higher scores show high in
self-confidence in managing foot care behavior.

2.4.3. Tool (I1I)

The Diabetes Foot Self-Care Behavior Scale (DFSBS), was
developed by the study [10]. The DFSBS contains 16 items.
Divided into two parts: In the first part, the responses will be
rated on the number of days patients performed a certain
behavior over the course of one week (0 for never, 7 for every
day they performed the activity). In the second part, the
responses will be rated by the frequency with which patients
performed a certain behavior in general, from never (0) to
always (5). The responses will be rated as a 5- point Likert
scale [never/ 0 day per week (1), rarely/ 1-2 days per week (2),
sometimes/ 3-4 days per week (3), often/ 5-6 days per week (4)
and always/ 7 days per week (5)]. A higher score indicated
good foot self-care behavior.

2.4.4. Tool (IV)

Inlow’s 60-second Diabetic Foot Screen, adopted from [18].
This tool is designed to assist in screening persons with
diabetes to prevent or treat diabetes-related foot ulcers and/or
limb threatening complications. It was comprised from, look —
20 seconds for skin (0-3 score), nails (0-2 score), deformity
(0-4 score), footwear (0-1 score). Touch 10 seconds for right
& left foot for temperature (0-1 score for each leg) and range
of motion 0- 3 score) and 30 seconds assessment for sensation
for Monofilament site (0-4 score) test sensation ask patient 4

questions:. (1-Are your feet ever numb? 2-Do they ever tingle?

3- Do they ever burn? 4- Do they ever feel like insects are
crawling on them?), pedal pulses, erythema, dependent rubor.
rInlow’s 60-second Diabetic Foot Screen can also assist in
determining patient risk. By reviewing the results from
Inlow’s 60-second Diabetic Foot Screen, the clinician can use
the International Working Group on the Diabetic Foot
(IWGDF) — Risk Classification System to identify a risk
category for their patients [20].

International Working Group on the Diabetic Foot
(IWGDF) — Risk Classification System criteria: 0 Normal —
no neuropathy 1 Loss of protective sensation (LOPS) 2a
LOPS and deformity 2b Peripheral arterial disease 3a
Previous hx of ulceration 3b Previous hx of amputation
Scoring system: Screening for foot ulcers and/or
limb-threatening complications. Score = 0 to 6 recommend

screening yearly, Score = 7 to 12 recommend screening
every 6 months Score = 13 to 19 recommend screening
every 3 months. Score20 to 25 recommend screening every
month.

2.4.5. Tool Validity

The content validity was done through five panels of
experts in medical and nursing fields and their opinions were
requested via an assessment form. The experts were asked to
grade each item as “essential,” “useful but inadequate” or
“unnecessary”, and modifications were carried out according
to experts’ judgment on the clarity and content
appropriateness. The percentage of consensus among experts
regarding, Structured knowledge questionnaire was 96 % and
The foot care confidence Scale was 97%, The Diabetes Foot
Self-Care Behavior Scale was 97% and inlow’s 60-second
Diabetic Foot Screen was 98%.

2.4.6. Ethical Considerations

This study was conducted under the approval of Ethics
Committee in the Faculty of Nursing, Benha University. An
explanation about the purpose of the study was given to
participants, and they were also informed that they could
withdraw from the study at any time before the completion of
the study. After agreement for Participation in the study,
participants were asked to sign a consent form. Moreover, they
were reassured that all information gathered would be
confidential and used only for the purpose of the study.

2.4.7. Pilot Study

It was conducted on 10% of the total sample (15 patients)
with diabetes mellitus, and they were excluded from the study
sample. In order to test the feasibility and reliability of tools,
and the necessary modifications were done prior data
collection. Regarding cronbach’s alpha value for Structured
knowledge questionnaire was 0.97%, foot care confidence
Scale was 0.92%, The Diabetes Foot Self-care Behavior Scale
Internal consistency was acceptable (Cronbach’s alpha =0.73),
In addition inlow’s 60-second Diabetic Foot Screen related
intraclass correlation coefficient was (2.1).

2.5. Field of Work

Data were collected in the following sequence

i An official permission to carry out the study was
obtained from pertinent authorities of diabetes unit
involved in medical departments and outpatient clinics
at Benha university hospital and by the submission of a
formal letters from the Faculty of Nursing, Benha
University after explanation of its purpose. Then,
structured interview was conducted for eligible subjects
in this study (fulfilled the inclusion and exclusion
criteria) in order to explain the purpose of the study,
assure confidentiality and to obtain informed written
consent.

ii Data collection extended over a period of 9 months from
beginning of September 2018 to beginning of June 2019.

Procedures:

The self-care educational program comprised the following
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phases:

2.5.1. Assessment Phase

Hospitalized patients due to uncontrolled blood glucose
level were interviewed before applying the program in order
to collect the baseline patients' data using all study tools. This
interview took about 30 to 35 minutes.

2.5.2. Implementation Phase

The self-care educational program was implemented for
patients assigned to intervention group, while they were in
diabetes unit, where educational sessions and small group
discussion were held. It was covered in 4 sessions. The first
session was carried out during assessment phase, involved
(types of diabetes, awareness of risk factors of diabetic foot,
its causes, and complications, signs & symptoms), and the
second session involved (importance of controlling diet,
quitting smoking and achieving glycemic control as part of the
prevention of diabetic foot development), while the third
involved (hygiene and inspection, skin and nail care,
appropriate footwear, injury prevention, and when to seek a
healthcare professional). Also the fourth session included
(examining foot and shoes as well as foot exercises). Each
session took about 25 to 30 minutes.

The instructional booklet was given to each patient under
the study as well as care givers were involved in order to help
for reviewing and support teaching at home, and teaching
materials which were used in these sessions included
illustrations, models and discussions. It was developed by the
researcher based on review of current literature. A booklet
containing the content of self-care program, it was written in a
simple Arabic language and supplemented by photos and
illustrations to help the patient understanding of the content.

2.5.3. Evaluation Phase

Immediately after implementation of the self-care
educational program, each patient in the study was
interviewed to evaluate their knowledge using tool (I, Part 3)
(Structured knowledge questionnaire).

After one month from implementation of the intervention,
evaluation of patients was done on basis of foot care
confidence, and foot care behavior using the study tools (II,
I11).

After three months from implementation of the intervention,
evaluation of patients was done on basis of knowledge, foot
care confidence, and foot care behavior using the study tools
{I (Part 3), II, & III}.

After six months, from implementation of the intervention,
study subjects were reevaluated by the researcher on basis of
knowledge, foot care confidence, foot care behavior, and
patients screening with diabetes using the study tools {I (Part
3), I, & 11, IV}.

2.5.4. Data Analysis

The collected data were tabulated and statistically
analyzed using an IBM computer and the statistical package
for social science (SPSS) advanced statistics, version 20
(SPSS Inc., Chicago, IL). Numerical data were expressed as

mean and standard deviation. Qualitative data were expressed
as frequency and percentage. Chi-square test was used to
examine the relation between qualitative variables. For
quantitative data, comparison between two groups was done
using student t-test. One-way ANOVA for repeated measures
at different time intervals in each group was done. Linear
regression was used for multivariate analyses on risk of
developing foot ulcer as dependent factors. A p-value < 0.05
was considered significant, and <0.001 was considered
highly significant.

3. Results

Table 1 Points out that there was no significant statistical
difference between both (control &intervention groups)
regarding their sociodemographic characteristics, with a
mean age of (45.60 + 10.60 &45.38 + 10.73, respectively) and
more than two thirds (70.6 % & 70.3 %, respectively) of both
groups were male as well as, (73.5 % & 76.6 %, respectively)
were married, more over (55.9% & 57.8, respectively) were
residing in urban area, and around two fifths of them (41.2 %
&42.2 %, respectively) were illiterate, besides, had a free
work in about (45.6 % & 42.2 %, respectively), which
requires moderate effort in about more than half (55.9% &
57.8%, respectively), besides, (70.6 % & 703 %,
respectively), of them had care givers, more over their mean
BMI was (28.96 £0.57 & 28.95 £0.56, respectively).

Table 2 Clarifies that there was no significant statistical
difference between both (control & intervention groups)
regarding their illness related data, with more than half (55.9 %
& 57.8%, respectively) had a family history with diabetes,
with presence of hypertension among more than two thirds of
both groups, and a high mean rate of blood glucose which
was (229.41 +£23.30 & 234.06 £27.75, respectively) in more
than half of patients surviving with diabetes for less than 5
years, with is often associated with high blood glucose
among (70.6% & 70.3 %, respectively) also (85.3% & 85.9%,
respectively) were complaining with numbness in their foot
besides the same percent not comply with diabetic diet and
approximating percent (85.3% & 84.4%, respectively)
receiving oral hypoglycemic therapy.

Table 3 Reveals that, there was no significant statistical
difference between both groups regarding their level of
knowledge about foot care, to be a highly statistically
significantly different during measurement periods during
(immediate post, after three and six months) of program
implementation.

Figure 2 Portrays the significant difference in mean
knowledge scores within each group through different study
periods (p< 0.001**)

Table 4 Indicates that, there was no significant statistical
difference between both groups regarding their score of foot
care confidence before program implementation, to be
highly statistically significantly different after one, three and
six months of program implementation in term of
improvement in efficacy score among the intervention group
than in control group. It also reveals the significant
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difference within intervention group through different study
periods (p< 0.001**), with no significant difference within
control group.

Table 5 Points out that, there was no significant statistical
difference between both groups regarding their behavior score
before program implementation, to be highly statistically
significantly different after one, three and six months of program
implementation in term of improvement in behavior score among
the intervention group than in control group. It also reveals the
significant difference within intervention group through different
study periods in both groups (p< 0.001*%*).

Table 6 Shows that, there was no significant statistical
difference between both groups regarding their foot status
before program implementation, to be highly statistically
significantly ~different after 6 months of program
implementation in term of higher degree of risk among the
control group which was reflected by its higher score than
among intervention group.

Table 7 Reflects a significant statistical difference between
both groups regarding their foot status which was screened

after 6 months through looking at the skin, nails, deformity
and foot wear, as well as through touch in order to detect the
temperature and range of motion, but there is no significant
difference regarding assessing its status for sensation, pulses,
dependent rubor and erythema., but still at greater risk among
control group than in intervention group.

Figure 3 Illustrates that 44.1 % of control group had high
risk for diabetic foot (Loss of protective sensation, loss of
protective sensation and deformity, peripheral arterial disease
and past history of ulceration), while 12.5% of intervention
group only had loss of protective sensation.

Table 8 Presents that the risk of developing diabetic foot ulcer
(high risk) among control group was best predicted by subjects’
BMI accounting for 46.0 % of the risk for its development.

Table 9 Presents that the risk of developing diabetic foot
ulcer (low risk) among intervention group was best predicted
by subjects’ BMI, nature of their work, level of knowledge
regarding foot care as well as foot care behavior accounting
for 100.0 % of the risk for its development.

Table 1. Number and percentage distribution of both studied groups according to their socio-demographic characteristics, control group (n=68) and

intervention group (n= 64).

Sociodemographic Control group (n=68) Intervention group (n=64) chi square
characteristics (No.) % (No.) % p- value
*Age

<40 years 18 26.5 18 28.1 0.548

40-<60 years 40 58.8 37 57.8 0.999 ™*
60>years 10 14.7 9 14.1

Mean +SD 45.60 + 10.60 45.38+10.73 tlest=-0.123

p value = 0.903

*QGender

Male 48 70.6 45 70.3 0.001
Female 20 29.4 19 29.7 0.972"*
*Marital status

Not married 18 26.5 15 234 0.045
Married 50 73.5 49 76.6 0.831"°
*Residence

Rural 30 44.1 27 422 0.05
Urban 38 55.9 37 57.8 0.823"*
*Level of education

Illiterate 28 41.2 27 422 0.028

Primary 0 0 0 0 0.986 "*
Secondary 20 29.4 19 29.7

University 20 29.4 18 28.1

*Qccupation

Employee 27 39.7 23 35.9 1.142

Free work 31 45.6 27 422 0.565™°

Housewife 10 14.7 14 21.9

*Nature of work

Simple 10 14.7 9 14.1 0.05

Moderate 38 55.9 37 57.8 0.975"*

Heavy work 20 29.4 18 28.1

*Presence of caregivers

No 20 29.4 19 29.7 0.001

Yes 48 70.6 45 70.3 0.972 "¢
*BMI

<30 k/m’ 58 85.3 55 85.9 0.055

> 30 k/m* 10 14.7 9 14.1 1.000™*

Mean +SD 28.96 £0.57 28.95 £0.56 t test =-0.040

p value = 0.968"*

(n.s) not significant (BMI) Body Mass Index
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Table 2. Number and percentage distribution of both studied groups according to their illness related data, control group (n=68) and intervention group (n=

64).
Control group (n=68) Intervention group (n=64) chi square
Illness related data (No.). % (No.). % p- value
*Family history of diabetes mellitus
No 30 44.1 27 422 0.050
Yes 38 55.9 37 57.8 0.823"*
*Smoking
No 30 44.1 28 43.7 0.019
Yes but stopped 28 41.2 27 422 0'991,,_5
Yes 10 14.7 9 14.1 ’
*Presence of co morbid disease #
0.011
No 10 14.7 9 14.1 0.916™
. 0.001
Hypertension 48 70.6 45 70.3 0.972 "
e 0.022
Thyroid disease 10 14.7 10 15.6 0.883 ™
. 0.011
Renal disease 10 14.7 9 14.1 0.916"
*Last rate of blood glucose
Mean £SD 229.41 £23.30 234.06 £27.75 tlest=-0072 *
p value = 0.943
*Time since diagnosis
<5 years 38 55.9 36 56.2 0.002
5 years — <10 years 27 39.7 22 344 0.966“'5
> 10 years 3 44 6 9.4 ’
t test = -0.042
+ + +
Mean +SD 1.44 +£0.50 1.43 £0.50 p value = 0.966™
*Associated problems with diabetes
High blood glucose 48 70.6 45 70.3 0.001
Neuropathy 20 29.4 19 29.7 0.972"*
*Presence of foot problems #
Claudication 20 29.4 19 29.7 UL
’ ’ 0.972"*
0.011
Numbness 58 85.3 55 85.9 0.916™
*Comply with diabetic diet
No 58 85.3 55 85.9 0.011
Yes but stopped 10 14.7 9 14.1 0.916"*
*Medication
Insulin 10 14.7 10 15.6 0.022
Tablet 58 85.3 54 84.4 0.883"°
(n.s) not significant
(#) not mutually exclusive
13.88%1.81
12.2542.67
14 -
12 1 6.35:2.6
10 4 5.31:1.68
87 5,27+1.
6 4
4 -
2 4
0 r T ; ;

pre program

immediate post

H Intervention group
m Control group

after 3 months

F=0.002
F=0.147

after 6 months

p value= <0.001 **
P value= <£0.001**

Figure 2. Mean differences of knowledge scores within each group throughout study periods.
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Table 3. Differences in level of knowledge between both studied groups throughout measurement periods (pre program, after one month, after 3 months, and after
6 months of program implementation){control group (n=68) & intervention group (n=64)).

Control group (n=68)

Patients’ Knowledge about

foot care Pre program Immediate Post program After 3 months After 6 months

No(%) No(%) No(%) No(%)
Poor 65(95.6%) 40(58.8%) 30(44.1%) 40(58.8%)
average 3(4.4%) 28(41.2%) 29(42.6%) 28(41.2%)
Good 0(0.0%) 0(0.0%) 9(13.2%) 0(0.0%)

Table 3. Continued.

Patients’ Intervention group (n=64)
Knowledge P i Immediate After 3 After 6 Chi-square Chi-square Chi-square Chi-square
about foot Post program  months months (p value) (1) (p value) (2) (p value) (3) (p value) (4)
care No(%) No(%) No(%) No(%)
Poor 59(92.2%) 0(0.0%) 0(0.0%) 9(14.1%)
average 5(7.8%) 0(0.0%) 23(35.9%) 19(29.7%) 0.67 132 51.098 57.267
Good 0(0.0%) 64(100.0%) 41(64.1%) 36(56.2%) 0.413" <0.001"" <0.001"" <0.001""

(n.s) not significant (**) Highly statistically significant at <0.001

(1) Difference in level of knowledge before program implementation between both control and intervention groups.

(2) Difference in level of knowledge during immediate post program implementation between both control and intervention groups.
(3) Difference in level of knowledge after 3 months of program implementation between both control and intervention groups.

(4) Difference in level of knowledge after 6 months of program implementation between both control and intervention groups.

Table 4. Mean differences in foot care confidence scores between both studied groups throughout measurement periods (pre program, after one month, after 3
months, and after 6 months of program implementation). {control group (n=68) and intervention group (n=64)}.

Efficacy Sontrol group (n=68) {ntervention group (n=64) t- test t- test t- test t- test

X+SD X+SD (p-value) (1) (p-value) (2)  (p-value) 3)  (p-value) (4)
Pre program 22.59+2.51 22.16+2.53
After one month 22.82+£2.70 57.47+4.08
After 3 months ~ 22.8842.59 53.94+5.37 (822 sy ?Zb?gm**) ?36?301**) ?fbgém**)
After 6 months 22.51 +2.64 52.23 £6.08

F=0.907 p- value (0.093 ™)  F=0.005 P- value (<0.001**)

(n.s) not significant (**) Highly statistically significant at <0.001

(1) Mean difference in efficacy score before program implementation between both control and intervention groups

(2) Mean difference in efficacy score after 1 month of program implementation between both control and intervention groups
(3) Mean difference in efficacy score after 3 months of program implementation between both control and intervention groups
(4) Mean difference in efficacy score after 6 months of program implementation between both control and intervention groups

Table 5. Mean differences in behavior scores between both studied groups throughout measurement periods (pre program, after 3 months, and after 6 months of
program implementation {control group (n=68) and intervention group (n=64)}.

T — Sontrol group (n=68) Entervention group (n=64) - test t- test t- test t- test
X+SD X+SD (p-value) (1)  (p-value) (2) (p-value) 3)  (p-value) (4)
Pre program 27.47+6.33 28.00 £ 5.87
After one month 43.54 £5.30 84.64 + 8.63
After 3 months 47.01 +£7.95 82.06 + 8.81 0.498 33.164 24.015 20.764
After 6 months 46.60 + 8.49 80.23 +10.09 (0.620™) (<0.001*%) (<0.001*%) (<0.001*%)
F=0.094 F=0.002
P- value (<0.001%*%*) P- value (<0.001%*%*)

(n.s) not significant (**) Highly statistically significant at <0.001

(1) Mean difference in behavior score before program implementation between both control and intervention groups.

(2) Mean difference in behavior score after]l month of program implementation between both control and intervention groups.
(3) Mean difference in behavior score after 3 months of program implementation between both control and intervention groups.
(4) Mean difference in behavior score after 6 months of program implementation between both control and intervention groups.
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Table 6. Mean differences in total foot status scores regarding developing diabetic foot ulcer between both studied groups } throughout measurement periods (pre
program and after 6 months of program implementation {control group (n=68) and intervention group (n=64).

q . Control group (n=68) Intervention group (n=64) t- test (p-value)  t- test (p-value)
’ - — —
Inlow’s 60-second Diabetic Foot Screen X=SD XSD ) @
Pre program 0.58 +£0.91 0.59+0.92 0.034 -2.065
After 6 months 2.13+3.19 1.18+1.84 (0.973 ™) (0.041%)

(n.s) not significant (*) Statistically significant at <0.05
(1) Mean difference in depression score before program implementation between both control and intervention groups.
(2) Mean difference in depression score after 6 months of program implementation between both control and intervention group.

Table 7. Mean differences in foot status scores regarding developing diabetic foot ulcer between both studied groups after 6 months of program implementation
{control group (n=68) and intervention group (n=64)).

Inlow’s 60-second Diabetic Foot Control group (n=68) Intervention group (n=64) & test p-value
Screen after 6 months X+SD X+SD
Look — 20 seconds 0.38+1.27 0.00 £ 0.00
Skin 0.12+£0.37 0.00 = 0.00
Nails 0.12+0.37 0.00 = 0.00 -2.408 0.017*
Deformity 0.03+0.24 0.00 £ 0.00
Foot wear 0.12+0.37 0.00 + 0.00
Touch — 10 seconds 0.41+0.76 0.00 £ 0.00
Temperature — cold 0.10+0.31 0.00 +0.00
Temperature — hot 0.0+ 0.00 0.00 + 0.00 -4.346 <0.001%
Range of motion 0.31+£0.72 0.00 + 0.00
Assess — 30 seconds 1.34+1.83 1.19+1.84
Sensation — Monofiament Testing 0.82+ 1.05 0.28 £0.70
Sensation — Ask 4 Questions 0.50+0.87 0.59 +£0.92 s
Pedal Pulses 0.31£0.73 0.00 % 0.00 0472 0638
Erythema 0.01+0.12 0.00 £ 0.00
Dependent Rubor 0.00 + 0.00 0.00 £ 0.00
Total 2.13+3.19 1.18+1.84 -2.065 0.041*
(n.s) not significant (*) Statistically significant at <0.05 (**) Highly statistically significant at <0.001
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Figure 3. Risk classification of the studied groups by International Working Group on the Diabetic Foot (IWGDF) after six months.

Table 8. Multiple linear regression analyses for predictor variables of foot status involving the risk for developing foot ulcer among control group (n=68).

Predictor Variable Unstandardized Coefficients Standardized Coefficients T p value
B SEB B
Age -.115- .098 -.382- -1.181- 242
Marital status 2.597 1.806 361 1.438 156
Presence of caregivers -2.248- 1.215 -.323- -1.850- .069
BMI 2.909 1.397 521 2.083 .041%*
Last level of blood glucose -.039- .027 -.348- -1.481- 144
Constant -68.327- 34.833 -1.962- .054*

Adjusted R?=0.461 P=0.010*

(BMI) Body mass index, (B) Beta Co-Efficient, (SEB) Standard Error, (BMI) body mass index
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Table 9. Multiple linear regression analyses for predictor variables of foot status involving the risk for developing foot ulcer among intervention group (n=64).

Unstandardized Coefficients

Standardized Coefficients

Predictor Variable B SEB B T p value
Age 6.153E-013 .000 .000 .000 1.000
Marital status -5.218E-012 .000 .000 .000 1.000
Nature of work 2.136 .000 741 2482360.859 .000
BMI 8.641 .000 2.628 13206796.484 .000
Level of foot care knowledge -4.922- .000 -9.243- -15292991.087-  .000
Foot care behavior 1.718 .000 9413 29877670.751 .000
Constant -336.087- .000 -22623688.745-  .000

Adjusted R*= 1.000 P = <0.001**

(BMI) Body mass index, (B) Beta Co-Efficient, (SEB) Standard Error, (BMI) body mass index

4. Discussion

Diabetic foot problems are one of the most common chronic
complications of diabetes that has a tremendous economic and
social impact on individuals, families and on health system as
a whole in developing and developed countries [24]. Improper
foot care in diabetic patients can lead to many complications
such as infection, ulcerations, gangrene and amputations [3].
So, this study aimed to evaluate the Effectiveness of health
education program regarding foot self-care on risk for
developing foot ulcer among patients with diabetes.

According to sociodemographic characteristics of the
studied subjects, the present study results showed that, there
were no significant statistical differences between both
control & intervention groups, revealing the homogeneity
among study subjects regarding their characteristics,
describing that the mean age of both control and study
groups was (45.60 = 10.60 & 45.38 + 10.73, respectively)
and more than two thirds of both groups were male as well
as, their mean BMI was (28.96 +0.57 &28.95 +0.56,
respectively), and around half of them were residing in
urban area, and illiterate and had a free work requires
moderate effort. These findings were consistent with
El-Sedawy [12] who found in their study about “Impact of
Preventive Diabetic Foot Nursing Intervention on Foot
Status among Patients with Diabetes”. That the mean age of
the study participants was (49.2 = 11.1 and 48.2 + 10.3,
respectively), the higher percent were males and married.
Also, Al-Aboudi [2] found in their study about Knowledge,
attitudes, and quality of life of type 2 diabetes patients that
(77.35%) respondents were male and (45.3%) were in the
age group of 45-55 years. While it was inconsistent with
study findings [1] about “Effectiveness of health education
intervention on foot self-care practice among diabetics”
which revealed that Most of participant were residents of
rural areas and 15.7% of them were of higher education.
More than half of them were not working,

Concerning illness related data among both intervention
and control groups, the present study revealed that there were
no significant statistical differences between both groups also,
with more than half of both groups had a family history with
diabetes, with presence of hypertension among more than
two thirds of both groups, and most of both groups receiving
oral hypoglycemic therapy, also (853% & 85.9%,
respectively) were complaining with numbness in their foot.

These finding were in the same line with Sharoni [26] who
stated in their study about “A self-efficacy education program
on foot self-care behavior among older patients with diabetes
in a public long term care institution” that most of them were
on oral medication(s) (74.2%), and had comorbid disease(s)
(93.5%). There were a high mean rate of blood glucose
which was (229.41 £23.30 & 234.06 £27.75, respectively)
and more than half of patients surviving with diabetes for less
than 5 years. Also were congruent with Moussa [22] who
revealed in their study about “Effect of Foot Self-care
Program among Diabetic Elderly Adults in Geriatrics Home”
that (70.0%) of the study had family history of diabetes
disease, As regard medical history 91.7% of the study had
history of diseases such as hypertension 63.6%. with
reference to study findings of [13] about “Effects of a foot
self-care educational intervention on improving footwear
choices in those with type 2 diabetes at low risk of foot
ulceration”, they described that participants had diabetes for
an average of 5.9£7.1 years and the mean level of FPG and
HbAlc suggested that the majority of participants did not
reach the glycemic control targets.

Regarding level of knowledge between both studied
(control and intervention groups) throughout measurement
periods. The present study revealed that there were no
significant statistical difference between both groups
regarding their level of knowledge about foot care, to be a
highly  statistically  significantly  different  during
measurement periods (immediate post, after three and six
months) of program implementation. It also revealed that
there was a significant difference in mean knowledge score
within each group through different study periods (p<
0.001**) which supported research hypothesis (1), assuring
the effectiveness of the foot self-care educational program,
and also indicating that, when the information is given to
patients in a simplified way their knowledge improves. the
poor of client' knowledge may be due to deficiency in the
role played by mass media in reaching information and
material about diabetic foot care and risk factors. These
finding were congruent with [16] who stated in their study
about “Diabetes education in primary care: a randomized
clinical trial.” that the score of knowledge on type 2 diabetes
mellitus had increased in both groups, with a higher increase
in the intervention group (baseline: 12+4.0 vs. after 5-week:
1543 vs. 12-month: 16+3); while control group (baseline:
1243 vs. after S5-week: 13+£3 vs. 12-month: 1244),
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within-subjects p-value < 0.001 and between-groups p-value
< 0.001. this means that knowledge scores improved after the
intervention, also congruent with El-Sedawy [12] who found
that, there was no statistically significant difference between
mean scores of the control group (11.7 + 4.2) and study
group (11.1 + 5.9) in the first visit regarding knowledge test.
However, in the 4th visit, there was a statistically significant
difference between mean scores of the control group (14.4 +
4.9) and study group (20.9 + 3.5) with t-test= 6.2 at p-value =
0.000.

In relation to self-efficacy scores between both studied
groups. The present study pointed out that there were no
significant statistical difference between both groups
regarding their score of efficacy before program
implementation, to be highly statistically significantly
different after one, three and six months of program
implementation in term of improvement in efficacy score
among the intervention group than in control group, which
supported research hypothesis (2). This might be due to the
content of the educational program and the discussion of the
studied subjects with the researchers helped to increase the
self-efficacy of them, also following instructions provided
during the educational program had appositive effect on
improving their confidence while performing daily living
activities. These findings were in the same line with Sharoni
[26] who found that foot care self-efficacy (median=30.00),
foot care outcome expectation (median=19.00) and
knowledge of foot care scores (median=8.00) statistically
increased from the baseline test to the evaluation test (foot
care self-efficacy: median=44.00, Z=—4.76, p<0.001; foot
care outcome expectation: median=25.00, Z=—4.79,
p<0.001. Also [25] stated in their study about “Self-efficacy
in foot care and effect of training: a single-blinded
randomized controlled clinical trial.” that there was no
significant difference between the three groups regarding
the mean of self-efficacy scores before foot-care training
intervention (P=0.39). But, comparison of the scores before
and after the intervention showed that both groups and
individual training intervention increased the patients'
self-efficacy (P<0/05).

According to behavior scores between both studied groups.
The current study demonstrated that there was no significant
statistical difference between both groups regarding their
behavior score before program implementation, to be highly
statistically significantly different after one, three and six
months of program implementation in term of improvement
in behavior score among the intervention group than in
control group. It also reveals the significant difference within
intervention group through different study periods in both
groups (p< 0.001**), which supported research hypothesis
(3). This may be interpreted as the improved degree of
self-confidence while performing daily living activities, had
reflected on their behavior score. Moreover it considered a
major predictor of successful self-care behavior in diabetes
management because it will influences how people think,
motivate themselves and act in order to modifying health
behavior in the desired direction. These finding congruent

with [24] who found in their study about “Impact of
educational program about foot care on knowledge and
self-care practice for diabetic older adult patients.” that foot
self-care practice after program implementation. Statistically
highly significant difference was observed between both
groups after implementation of the program. Also the study
[22] revealed that there is a lack of knowledge as well as
unsatisfactory practices of diabetic patients about self-care
practice of foot before the program. However, after the
program intervention, improvements were found in total
scores of knowledge and practice. The improvements were
maintained through the follow —up phase in total knowledge
and total practices knowledge. Moreover, [27] had found
while conducting the study about “The effects of
self-efficacy enhancing program on foot self-care behavior of
older adults with diabetes” that foot self-care behavior, foot
care self-efficacy (efficacy expectation), foot care outcome
expectation and knowledge of foot care scores significantly
changed across the three time points (p < 0.01), the scores of
the variables between the intervention and control groups
were significantly different.

Regarding total foot status scores about developing
diabetic foot ulcer between both studied groups. The study
revealed that there was no significant statistical difference
between both groups regarding their foot status before
program implementation, to be highly statistically
significantly different after 6 months of program
implementation in term of higher degree of risk among the
control group which was reflected by its higher score than
among intervention group, which supported research
hypothesis (4), pointing out the extended positive effect of
program on foot care knowledge, self-efficacy, foot care
behavior, and finally foot status in term of lowered risk for
developing foot ulcer. These finding were in agreement with
[26] who found that Foot condition improved significantly
for overall foot hygiene (p=0.03) and anhydrosis (p=0.02)
after the education program. [15] Reported in their study
about “Beneficial effects of foot care nursing for people with
diabetes mellitus: an uncontrolled before and after
intervention study. “ That application of a diabetic foot care
program by a specialist nurse, which includes callus removal,
demonstration of foot skin care practices and education,
seems useful in preventing diabetic foot ulceration in high
risk diabetics.

According to risk classification of the studied groups by
International Working Group on the Diabetic Foot. The
current study illustrated that 44.1 % of control group had
high risk for diabetic foot (Loss of protective sensation, or
loss of protective sensation and deformity, or peripheral
arterial disease and past history of ulceration), while 12.5%
of intervention group only had loss of protective sensation.
These finding were in the same line with [1] who found that
show that 31.5 % of studied patients had high risk for
diabetic foot (Loss of protective sensation and deformity,
peripheral arterial disease and past history of ulceration)

Concerning predictor variables of foot status involving
the risk for developing foot ulcer among control group. The
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current study presented that the increased risk of developing
diabetic foot ulcer among control group was best predicted
by subjects” BMI accounting for 46.0 % of the risk for its
development, indicating the greet association between
obesity and level of risk for developing foot ulcer. These
finding were in the same line with [6] who sated in their
study about “The relationship of body mass index to
diabetes mellitus, hypertension and dyslipidemia:
comparison of data from two national surveys” that
increased BMI was associated with increased prevalence of
diabetes mellitus.

Regarding predictor variables of foot status involving the
risk for developing foot ulcer among study group. The
present study revealed that the risk of developing diabetic
foot ulcer (low risk) among study group was best predicted
by subjects’ BMI, nature of their work, level of knowledge
regarding foot care as well as foot care behavior accounting
for 100.0 % of the risk for its development, indicating the
highly significant relation between the improved foot care
behavior and the lowered risk of developing foot ulcer, also
Knowledge on the correct foot care can delay the onset of
alterations that lead to ulcers and amputations. These finding
were congruent with [33] who found in their study about
“Prevalence and Risk Factor of Diabetic Foot Ulcers in a
Regional Hospital”, that predictors for diabetic foot ulcer
(DFU) risk factors included age (OR: 1.04; 95% CI:
1.005-1.074) and daily foot inspection (OR: 0.36; 95% CI:
0.186-0.703). Meanwhile, the predictors for presence of DFU
were insulin (OR: 9.37; 95% CI: 2.240-39.182), shoes (OR:
0.05; 95% CI: 0.007-0.294). Also, [21] concluded from their
study about “The efficacy of a diabetic educational program
and predictors of compliance of patients with
noninsulin-dependent (type 2) diabetes mellitus”, that the
multinomial regression analysis indicated that marital status,
age groups, and daily examination of the feet had a
significant effect on the score of HbAlc. [34] who found in
their study about “Incidence and Risk Factors of Diabetic
Foot Ulcer: A Population-Based Diabetic Foot Cohort
(ADFC Study)—Two-Year Follow-Up Study” that the risk
factors that were in the model. Finally, history of previous
DFU or amputation, insulin usage, gender, distal neuropathy,
and foot deformity had a statistically significant relationship
with DFU incidence. Patient training on feet did not have any
significant correlation with DFU incidence, but it was
borderline significant [OR = 6.66, 95% CI (0.75, 59.19), P
value = 0.089].

5. Conclusion

Based upon the results of this study, it could conclude that,
patients’ knowledge about foot care post program was
significantly higher among intervention group compared to
control group, besides a significantly higher mean scores of
self-efficacy, and foot care behavior after program
implementation, which in return led to a highly significantly
lowered risk of developing foot ulcer among intervention
group than in control group, approving the effectiveness of

self-care educational program.

6. Recommendations

This study recommended that:

Periodic supervision should be provided for patients with
diabetes who are at risk for the development of diabetic foot
ulcers and should receive ongoing foot-specific patient
education to prevent occurrence of complications and improve
patients’ knowledge, practice, and self-care practices about
diabetic foot care.

Regular continuing self-care programs should be designed
to enhance patients’ skills ability to care for their foot with
emphasis on the most important risk factors and appropriate
management.

A diabetic educator should be present in each diabetes
outpatient clinic and in medical departments.

Future Researches

Further studies should follow the long-term effect of diabetic
foot prevention program to reflect sustained change in the
reduction of risk attitudes. Also further study is needed to
determine effective factors on the behavior changes among
patients with diabetes as a basis for developing preventive
nursing intervention in order to improve the foot care.
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