
Effect of Self-Efficacy Enhancing Intervention Training on Clinical Health
Status of Diabetic Patients at High-Risk for Leg Problems
Zeinab Hussen Ali*

Helwan University, Cairo, Egypt
*Corresponding author: Hussen Ali Z, Faculty of nursing, Helwan university, Cairo, Cairo 002, Egypt, Tel: 0020122492308; E-mail: salmame20003@yahoo.com

Received date: Jan 13 2016; Accepted date: Mar 21, 2016; Published date: Mar 30, 2016

Copyright: © 2016 Hussen Ali Z. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.

Abstract

Egypt has more diabetic individuals than any other country, with high incidence of foot problems and amputations.
This study was aimed at evaluating the effect of a self-efficacy enhancing intervention training (SEEIP) on the
clinical health status of diabetic patients at high risk for leg problems. The study was conducted in the diabetic
outpatient clinic in Ain-Shams Specialized University Hospital in using a randomized controlled trial study design. It
included a sample of 60 diabetic patients randomized an intervention group of 30 patients to attend the program and
an equal control group following the routine diabetic care in the setting. The data collection tools were an interview
questionnaire sheet, and adiabetes clinical/lab form, the self-efficacy assessment form for diabetic patients, and a
leg physical assessment sheet. The study was carried out through preparatory, assessment, planning,
implementation, and evaluation phases. The training intervention consisted of five efficacy-enhancing sessions at
weekly intervals. For evaluation, two posttests were carried out at one and six months after the end of the program.
The work was from September 2014 to August 2015. The study revealed statistically significant improvements in the
study group at the post- and follow-up in lower limb physical findings (p<0.001), compliance with medications, more
days of intake of medications, of following diet, exercise, and practicing foot care during last week (p<0.001),
perception of health, and self-confidence (p<0.001), hypertension (p<0.001), random blood sugar (p<0.001),
glycated Hb (p<0.001), and total cholesterol (p=0.001). There were statistically significant positive correlation
between the scores of self-confidence and foot self-care (r=0.96), and between the number of abnormal signs and
the level of HbA1c, while the total number of abnormal signs correlated negatively with the score of self-confidence
and foot self-care. The level of HbA1c, it correlated negatively with the scores of self-confidence and foot self-care.
In conclusion, increasing diabetic patients’ self-confidence and self-efficacy can improve their self-care practices,
with subsequent positive impacts on their general and feet health status and diabetic control. The implementation of
self-efficacy enhancing training programs is recommended with the use of the developed illustrated booklet as an
educational aid for diabetic patients whom at risk for leg problems. More research is needed to investigate the long-
term effect of such educational interventions.

Keywords: Diabetes mellitus; Self-efficacy; Clinical health status; Leg
problems

Introduction
Diabetes mellitus is a chronic disease due to defects in insulin

production, insulin action, or both. Worldwide, the number of cases of
diabetes has been estimated to be 171 million, and by 2025, this
number is projected to reach 366 million [1]. Diabetic patients are at
high risk for many serious and costly complications such as heart
disease, kidney failure and blindness, and foot complications, making
it a public health problem worldwide [2,3]. This latter complication
may take the greatest attention due to its dreadful possible outcome of
amputation, with its negative consequences on the patient, family,
healthcare system, and society [4,5].

Foot ulcers develop in approximately 15% of individuals with
diabetes and foot disorders are a leading cause of hospitalization
among them [6]. Eighty-five percent of lower limb amputations in
persons with diabetes are preceded by foot ulcers, indicating that foot
ulcer prevention and management are of paramount importance. The
most common factors related to development of foot ulcers are
peripheral neuropathy, minor foot trauma and foot deformities and
infection [7]. Diabetic foot ulcers are complex and multi-factorial in

nature, often involving ischemic and neuropathic components, the
latter of these two occurring within 10-15 years of diagnosis in 50% of
diabetic patients [8]. The main issue in diabetes management is to
prevent microvascular and macrovascular complications and to
decrease mortality and economic costs [9]. To achieve these goals,
diabetic patients have to engage in their self-care practice [10].

Patient education is essential in the empowerment of people with
diabetes, helping them to develop an effective partnership with
healthcare professionals, which is key to achieve effective care. Optimal
diabetes management, daily foot care, education for the person with
diabetes and their family, along with screening and risk assessment are
all critical aspects for prevention of diabetic foot ulcer [11,12]. For
effective education of diabetic patients, especially those at high risk of
complications it is crucially important that healthcare professionals
develop their understanding of the patient perspective to increase their
self-confidence and self-efficacy. In addition, a necessary adjunct to the
patient perspective is the need to recognize those patients who are at a
high risk of complications [13].

Traditional diabetic education focused on the transfer of
information or skill. However, educational programs based on self-
efficacy theory for self-management of diabetes are needed since
patient's self-care depends on patient’s education, empowerment and
self-monitoring results of self-care [14]. Self-efficacy is a person’s
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perception of own ability to perform actions and control situations,
with a feeling of empowerment. According to Landers and Arent in
2012, self-efficacy depends on primary and second hand experiences,
verbal encouragement, and physiological and affective states. Thus,
diabetic patients with enhanced self-efficacy would be more able of
self-care management [15]. However, still more research is needed to
provide robust evidence of the effectiveness of patient education in the
prevention of diabetic foot complications [16].

Significance of the study
In Egypt, 12% of the adult population aged 20–79 years have

diabetes. However, because Egypt has a relatively young population,
this is corrected to 15% when used to compare with other countries
[17]. The alarming fact is that Egypt has more diabetic individuals than
any other country [18], and the incidence of foot problems and
amputations remains very high, accounting for up to 20% of diabetes-
related hospital admissions. This can be easily attributed to several
practices prevalent in Egypt, such as barefoot walking, inadequate
facilities for diabetes self-care practices, low socioeconomic status, and
illiteracy [19]. The burden of diabetic foot is set to increase further in
the future, as its contributory factors such as peripheral neuropathy
and peripheral vascular disease are present in more than 10% of cases
at the time of diagnosis [20].

The researcher observed an increasing trend of the diabetic patients
attending the medical clinic in the study setting complaining of lower
limb vascular problems. This might be the result of lack of proper self-
care practices due to low self-confidence and knowledge about
diabetes. Hence, it was thought that with adequate attention to
improving patients' knowledge and self-care skills through a self-
efficacy enhancing intervention program these problems could be
reduced.

Aim of the study
The study aim was to determine the effect of self-efficacy enhancing

intervention training on clinical health status of diabetic patients at
high-risk for leg problems. It was hypothesized that, compared with
those who did not attend the program, the diabetic patients who
attend the program will have 1) better compliance ,and undertake
diabetic self-care activities more frequently, and 2) will have better
lower limbs health status, blood pressure and relevant laboratory
findings.

In this study, the working definitions applied are as follows. Self-
efficacy enhancing intervention (SEEIP): It is a program designated by
the researcher to be used to enhance the diabetic patients’ self-
confidence and ability of caring for themselves. Diabetic self-care
activities: the self-care measures that patients undertook over the
preceding seven days; these included foot care, exercise, suitable diet,
testing blood glucose and taking medications and Clinical health
status: The outcomes that developed and measured by the researcher to
assess diabetic patient’s leg status and laboratory findings pre and after
implementation of the program.

Theory of the study
This study based on self-efficacy theory which states, that people

generally will only attempt things they believe they can accomplish and
won’t attempt things they believe they will fail [21] as well Bandura in
1985 [22] stated that, self-efficacy is based on self-confidence, It

requires the mastery of skills, the modelling of the educator, and social
support.

Subjects and Methods

Study design and setting
The study was conducted in the diabetic outpatient clinic in Ain-

Shams Specialized University Hospital in Egypt. A randomized
controlled trial study design was used with a pre-test and post-tests
after five weeks and six months of the intervention.

Subjects
A purposive sample of 60 diabetic patients following their diabetic

care in the study settings were selected. The inclusion criteria were age
between 20 and 60 years, having type-2 diabetes, at high risk for
diabetic foot as identified by the risk assessment sheet. Those with
actual diabetic foot ulcers or gangrene were excluded. The patients
were randomized to an intervention group of 30 patients who were to
attend the program and an equal control group following the routine
diabetic care in the setting, using the table of random numbers. The
sample size was large enough to demonstrate an improvement of 1
point or more in patients’ self-care with a variance 1.5 at 95% level of
confidence and 80% power, taking into account an expected dropout
rate of approximately 20%.

Data collection tools
The researcher used four different tools for data collection. These

were an interview questionnaire sheet, adapted and modified by the
researcher from La Clinica de LA Raza in 2009 [23], and a diabetes
clinical/lab form and a leg physical assessment sheet developed by the
researcher. In addition to the self-efficacy assessment form for diabetic
patients adopted from Stanford Patient Education Research Center
2009.

1. Interview questionnaire form: This tool included four sections.
Section 1) for patient’s socio-demographic data such as age, sex,
marital status, education, job, smoking, etc., followed by section
2) for the medical history such as the duration of the disease,
family history, etc. and section 3) was for diabetes self-care
activities. It included questions about diet, exercise, blood sugar
testing, foot care, and smoking, and section 4) was for assess
compliance with medication, and self-care recommendation in
addition to questions about the number of the days of the
preceding week were these self-care activities were fulfilled to
assess compliance. Scoring system. Each item was checked as
“always done,” “sometimes done,” or “never done.” These were
scored 2, 1, and 0 respectively with a maximum score 14 and
minimum zero. The tool has a high reliability with Cronbach
alpha coefficient 0.933.

2. Diabetes clinical/lab form: This tool was developed by the
researcher and constituted two parts, first part to determine
patient’s clinical health status. It included assessment of the body
mass index (BMI), blood pressure. Second part was to assess the
results of relevant laboratory tests such as random blood sugar,
glycated hemoglobin (HbA1c), total cholesterol, serum
creatinine, and blood urea. The tool has a high reliability with
Cronbach alpha coefficient 0.875.

3. Physical assessment sheet for diabetic patient's leg: This was
developed by the researcher based on the related literature to
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assess the diabetic patient’s leg for any problem or deterioration.
It included assessment of the leg pulses (femoral, posterior tibial,
popliteal and dorsalis pedis), skin changes, pain, lower limbs
edema, and sensation of tough and temperature. Each item was
cheeked as normal or abnormal. A patient having any
abnormality in these items was considered “abnormal” in the
item. In total, any patient having any abnormality in one of the
items was considered “abnormal.” The tool has a high reliability
with Cronbach alpha coefficient 0.954.

4. Self-efficacy assessment form: this tool was developed by the
Stanford Patient Education Research Center in 2009 to determine
patient’s self-confidence regarding dealing with own diabetic
problems. The tool has a high reliability with Cronbach alpha
coefficient 0.934. It is composed of eight statements such as “do
all the things necessary to manage your condition on a regular
basis,” “follow your meal plan when you have to prepare or share
food with other people who do not,” and “judge when the
changes in your health mean you should visit the doctor.” The
patient checks his/her response on a 10-point continuous scale
from “extremely not confident,” to “extremely confident.” The
points of the eight items are summed-up and averaged to give a
maximum score of 10 so that a higher score means more self-
confidence.

Methods
The study was carried out through preparatory, assessment,

planning, implementation, and evaluation phases. The program
implementation and related data collection extended over a period of
one year from September 2014 to August 2015.

Preparatory phase
The researcher obtained official permissions to carry out the study

from responsible authorities. The data collection tools were adopted
and prepared by the researcher after review of related literature. They
were face and content-validated by a jury of five experts in medical-
surgical nursing and medical specialists, and modifications were done
accordingly.

Pilot study
It was carried out on 10 patients from the same setting to assess

their feasibility and applicability. The tools were finalized based on the
pilot study results, and the pilot subjects were not included in the main
study.

Assessment phase
The aim of this phase was to collect patient’s data as well as to

identify individualized learning needs in order to design the suitable
training program. The researchers recruited the patients, and carried
out individual interviewing and physical assessment using the
prepared forms. The patients were then randomized to either the study
(intervention) or control groups.

Planning phase
Based on the information obtained from the assessment, and in the

light of related literature, the researcher developed an individualized
self-efficacy enhancing intervention program according to the self-care
efficacy theory [15]. The program was designed to include patient’s
education, empowerment and self-monitoring results of self-care. It

guided patients to identify their problems and provided techniques to
help them make decisions and take proper actions as they encounter
changes in their disease or leg problems. An illustrated handout was
also prepared by the researcher to be given to participants in the study
group.

Implementation
The researcher administered the educational intervention to the

patients in the study group in the study setting. The training included
five efficacy-enhancing sessions at weekly intervals for small group
(4-5 patients). The first week session covered information about
diabetes, its causes, signs and symptoms, and effects on body system;
meaning of diabetic foot, its causes, signs and symptoms and how to
avoid; prevention of diabetes complications through self-care,
compliance with medication and regular follow-up, and hygienic. This
was through a 30-min DVD presentation in Arabic language. The
practical part was individual and focused on foot care training (care of
skin, nails, between fingers, daily checking, etc.), feet exercise, selection
of suitable diet, testing own blood glucose level , and medication intake
it take around 60 minute for each patient. The training methods
involved questioning, discussion, demonstration and re-
demonstration. The teaching media included illustrative pictures,
video tapes and hand out, By the end of the session, patients received
the diabetes self-care illustrated booklet.

During the next four weeks, the researcher conducted four efficacy
enhancing small group (4-5 patients) 60-min sessions. The sessions
were aimed at fostering self-efficacy enhancing skills, self-goal setting,
sharing, and peer support for diabetes. They addressed focusing on
patients’ agendas, planning personal treatment schedules, defining
problems, setting goals, taking a step-by-step approach, brain-storming
solutions, considering past efforts successes and failures, and
reassessing confidence. The researcher played the role of facilitator
through asking questions, and encouraging active participation
following the principles of adult learning. Telephone follow-up was
started one month after the end of the program and continued for five
months to refresh the provided information and booster the program
effect. The control group received the routine diabetic care provided to
diabetic patients who are at high risk for developing leg problem in the
study setting.

Evaluation phase
The evaluation of the self-efficacy training program on patients

clinical health status was carried out. Each patient was assessed one
month after implementation of the program (post-test) and six months
after the end of the program (follow- up) , and their results compared
with the pre-test. The same data collection tools were used in the three
tests for both groups.

Administrative design and ethical considerations
The study protocol was approved by the ethics committee at Helwan

Faculty of Nursing. The researcher obtained all required official
permissions to conduct the study. To be included in the study, an
informed consent was obtained from each patient after informing
him/her about purpose of the study and the rights to refuse or
withdraw at any time with no reasons to be given. Patients’ privacy and
confidentiality were assured. The study maneuvers could not cause any
harmful effect on participants, and professional help was provided to
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them as needed. At the end of the study, the program handout was
distributed to all patients in both study and control groups.

Statistical analysis
Data entry and statistical analysis were done using SPSS 20.0

statistical software package. Data were presented using descriptive
statistics in the form of frequencies and percentages for qualitative
variables, and means and standard deviations and medians for
quantitative variables. Quantitative continuous data were compared
using the non-parametric Mann-Whitney or Kruskal-Wallis tests.
Qualitative categorical variables were compared using chi-square test.
Whenever the expected values in one or more of the cells in a 2x2
tables was less than 5, Fisher exact test was used instead. Spearman
rank correlation was used for assessment of the inter-relationships
among quantitative variables and ranked ones. Statistical significance
was considered at p-value<0.05.

Results
Table 1 demonstrates no statistically significant differences in the

socio-demographic characteristics and medical history of the patients
in the study and control groups. They had almost equal mean ages
(45.4 and 45.1 years, respectively, with slightly more males. The
majority of the patients in both groups were married (93.3%), non-
educated, working, and having sufficient income. Only one patient was
current smoker, in the study group. As regards their medical history,
the duration of diabetes mostly less than 10 years, with means 8.8 and
8.3 respectively. Less than half of them gave a positive family history of
diabetes (46.7% and 30.0% respectively). The majority had co-
morbidities, mostly peripheral vascular diseases. The median number
of co-morbidities was 3 in both groups.

Items

Group   

Study Control X2 test p-
value

(n=30) (n=30)   

No. % No. %   

Age:       

<50 19 63.3 19 63.3   

50- 11 36.7 11 36.7 0 1

Range 28.0-58.0 22.0-56.0   

Mean ± SD 45.4 ± 8.2 45.1 ± 8.8 U=0.01 0.93

Median 44 46.5   

Gender:       

Male 14 46.7 12 40   

Female 16 53.3 18 60 0.27 0.6

Marital status:       

Single 2 6.7 2 6.7   

Married 28 93.3 28 93.3 Fisher 1

Education:       

None 21 70 19 63.3   

Educated 9 30 11 36.7 0.3 0.58

Job status:       

Unemployed 9 30 11 36.7   

Working 21 70 19 63.3 0.3 0.58

Smoking:       

Current 1 3.4 0 0   

Past 2 6.7 1 3.4 Fisher 1

Income:       

Sufficient 25 83.3 23 76.7   

Insufficient 5 16.7 7 23.3 0.42 0.52

Duration of illness
(years):       

<10 18 60 20 66.7   

10+ 12 40 10 33.3 0.29 0.59

Range 3.0-20.0 3.0-20.0   

Mean ± SD 8.8 ± 4.7 8.3 ± 5.4 U=0.76 0.38

Median 7 6.5   

Have:       

Positive family history 14 46.7 9 30 1.76 0.18

Hypertension 24 80 23 76.7 0.1 0.75

High cholesterol 25 83.3 26 86.7 Fisher 1

Peripheral vascular
disease 27 90 30 100 Fisher 0.24

Total co-morbidities:       

Range 1-3 1-3   

Mean ± SD 2.5 ± 0.7 2.6 ± 0.7 U=0.53 0.47

Median 3 3   

Table 1: Socio-Demographic and Medical Characteristics of Patients in
the Study and Control Groups; (U) Mann-Whitney test.

The comparison of the lower limbs clinical manifestation among the
patients in the study and control groups throughout the phases of the
study (Table 2) revealed no statistically significant differences at the
pre-intervention phase. At the post-intervention phase, the patients in
the study group had significantly lower percentages of abnormal skin
changes (p<0.001), lower limbs edema (p<0.001), and abnormal
sensation (p<0.001). At the follow-up phase, they had significantly
lower percentages of all abnormal lower limb findings (p<0.001),
compared with those in the control group. In total, 40.0% of the
patients in the study group had abnormal findings at the follow-up
phase, compared with 96.7% of those in the control group (p<0.001).
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Item

Group   

Study Control X2 test p-value

(n=30) (n=30)   

No. % No. %   

Abnormal pulses of lower limbs:       

Pre 30 100 29 96.7 Fisher 1

Post 24 80 28 93.3 Fisher 0.25

FU 4 13.3 28 93.3 38.57 <0.001*

Abnormal skin changes:       

Pre 30 100 30 100 0 1

Post 12 40 29 96.7 22.26 <0.001*

FU 3 10 29 96.7 45.27 <0.001*

Pain:       

Pre 30 100 29 96.7 Fisher 1

Post 24 80 28 93.3 Fisher 0.25

FU 8 26.7 28 93.3 27.78 <0.001*

Lower limbs edema:       

Pre 30 100 28 93.3 Fisher 0.49

Post 13 43.3 29 96.7 20.32 <0.001*

FU 2 6.7 28 93.3 45.07 <0.001*

Abnormal sensation (touch, temperature):       

Pre 30 100 30 100 0 1

Post 13 43.3 29 96.7 20.32 <0.001*

FU 2 6.7 29 96.7 48.65 <0.001*

Total lower limbs disorders:       

Pre 30 100 30 100 0 1

Post 26 86.7 30 100 Fisher 0.11

FU 12 40 29 96.7 22.26 <0.001*

Table 2: Percentage distribution of patients in both groups (Study and Control) according to their lower limbs Clinical manifestation at different
intervals; (*) Statistically significant at p<0.05.

As regards the changes in patients’ self-care practices throughout
the study phases, Table 3 demonstrates no statistically significant
differences between the study and control groups at the pre-
intervention phase. The only exception was the more days of intake of
medications last week in the control group (p=0.003), indicating better
compliance. At the post-intervention phase, the patients in the study
group had significantly better compliance with medications, more days
of intake of medications, of following diet, exercise, and practicing foot

care during last week (p<0.001). These differences continued to the
follow-up phase, in addition a significantly higher percentage of
patients testing their blood glucose (p=0.03). Meanwhile, the table
indicates no statistically significant differences between the study and
control groups in their BMI at any of the study phases.
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Pre (%) Post (%) FU (%)

Study Control p- Study Control p- Study Control p-

(n=30) (n=30) value (n=30) (n=30) value (n=30) (n=30) value

Medications compliance 3.3 3.3 -- 90 23.3 <0.001* 70 20 <0.001*

Days taken last week:          

Range 0.0-3.0 0.0-7.0  2.0-7.0 0.0-7.0  3.0-7.0 0.0-7.0  

Mean ± SD 1.0 ± 1.1 2.8 ± 2.4 0.003* 6.7-1.0 3.8-2.5 <0.001* 6.3 ± 1.2 4.1 ± 2.3 <0.001*

Median 0.5 3  7 3.5  7 4  

Diet (days last week):          

Range 0.0-4.0 0.0-3.0  3.0-6.0 0.0-5.0  3.0-5.0 0.0-4.0  

Mean ± SD 1.8 ± 1.0 1.9 ± 1.0 0.44 4.7 ± 0.8 2.2 ± 1.3 <0.001* 3.8 ± 0.5 1.7 ± 1.3 <0.001*

Median 2 2  5 2.5  4 2  

Exercise (Days last week):          

Range 0.0-2.0 0.0-1.0  1.0-7.0 0.0-3.0  0.0-6.0 0.0-0.0  

Mean ± SD 0.1 ± 0.4 0.0 ± 0.2 0.98 3.3 ± 1.5 0.2 ± 0.6 <0.001* 3.1 ± 1.6 0.0 ± 0.0 <0.001*

Median 0 0  3 0  3 0  

Tested blood glucose 26.7 26.7 0.54 86.7 73.3 0.2 80 53.3 0.03*

Days last week:          

Range 1.0-4.0 1.0-5.0  1.0-5.0 1.0-5.0  1.0-6.0 1.0-5.0  

Mean ± SD 2.7 ± 1.0 2.8 ± 1.3 0.95 2.6 ± 1.1 2.4 ± 1.3 0.37 2.2 ± 1.1 2.0 ± 1.1 0.47

Median 3 2.5  2 2  2 2  

Foot care (days last week):          

Range 0.0-1.0 0.0-1.0  3.0-7.0 0.0-5.0  2.0-7.0 0.0-3.0  

Mean ± SD 0.0 ± 0.2 0.1 ± 0.3 0.3 6.0 ± 0.9 0.2 ± 0.9 <0.001* 5.0 ± 1.1 0.6 ± 0.8 <0.001*

Median 0 0  6 0  5 0  

BMI:          

<25 13.3 20  20 20  20 20  

25- 30 23.3 0.72 33.3 26.7 0.84 33.3 26.7 0.84

30+ 56.7 56.7  46.7 53.3  46.7 53.3  

Table 3: Self-care practices and Body Mass Index (BMI) for Patients in the study and control groups throughout the study period, (*) statistically
significant at p<0.05.

Table 4 shows no statistically significant differences between the
patients in the study and control groups’ health perception, self-
confidence, or in their clinical/laboratory findings at the pre-
intervention phase. At the post-intervention phase, the patients in the
study group had significantly less low perception of health and higher
self-confidence score (p<0.001). They also had higher percentages of
normal systolic (p<0.001) and diastolic (p=0.01) blood pressure, and

lower percentage of hypertension (p<0.001). As for the lab results, they
had higher percentages of normal random blood sugar (p<0.001),
glycated Hb (p<0.001), and total cholesterol (p=0.001). These
statistically significant improvements continued throughout the
follow-up phase. Meanwhile, no significant differences could be
revealed in patients’ serum creatinine or blood urea.
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 Pre (%) Post (%) FU (%)

 Items Study Control p- Study Control p- Study Control p-

 (n=30) (n=30) value (n=30) (n=30) value (n=30) (n=30) value

Low health perception Self-
confidence score (max=10): 90 96.7 0.61 60 96.7 <0.001* 6.7 93.3 <0.001*

Range 1.0-8.6 1.0-1.4  5.4-10 1.0-9.1  3.8-10 1.0-3.6  

Mean ± SD 1.3 ± 1.4 1.0 ± 0.1 0.59 9.2 ± 1.1 1.5 ± 1.5 <0.001* 8.5 ± 1.5 1.6 ± 0.7 <0.001*

Median 1 1  9.94 1  9.07 1.07  

Normal:          

Systolic blood pressure 33.3 36.7 0.79 90 36.7 <0.001* 96.7 50 <0.001*

Diastolic blood pressure 26.7 40 0.27 73.3 40 0.01* 90 36.7 <0.001*

Hypertension 73.3 70 0.77 26.7 73.3 <0.001* 10 66.7 <0.001*

S. creatinine 26.7 36.7 0.41 40 26.7 0.27 40 36.7 0.79

Blood urea 100 100 1 100 100 1 100 96.7 1

Random blood sugar 10 6.7 1 80 10 <0.001* 83.3 13.3 <0.001*

Glycated Hb 60 40 0.12 100 33.3 <0.001* 100 6.7 <0.001*

Total cholesterol 10 3.3 0.61 40 3.3 0.001* 43.3 6.7 0.001*

Table 4: Perception of Health, Self-Confidence, and Lab Results in the Study and Control Groups throughout the Study Phases, (*) statistically
significant at p<0.05.

Figure 1 illustrates statistically significant and larger increases in
patients’ self-confidence, and foot self-care scores as well as the
glycated hemoglobin (HbA1c) levels in the study group. In the control
group, there was a significant but trivial increase in the self-confidence
score, but significant decrease in their foot self-care score, with
significant deterioration of their HbAlc levels.

Figure 1: Self-Confidence (SC), Foot Care (FC) Scores and Glycated
Hemoglobin and (Hba1c) among patients in the study and control
groups throughout the Study Phases.

Table 5 illustrates the presence of a statistically significant strong
positive correlation between the scores of self-confidence and foot self-
care (r=0.96), and moderate positive correlation between the number
of abnormal signs and the level of HbA1c. Meanwhile, the total
number of abnormal signs correlated negatively and strongly with the
score of self-confidence and foot self-care. As for the level of HbA1c, it
correlated moderately and negatively with the scores of self-confidence
and foot self-care.

Items

Spearman's rank correlation coefficient

Total
abnormal

signs

Foot
care

Self-
confidence HbA1c

Total abnormal signs     

Foot care -0.70**    

Self-confidence -0.71** 0.96**   

HbA1c 0.47** -0.56** -0.57**  

Table 5: Correlation matrix of clinical exam, foot care, self-confidence
scores and glycated Hemoglobin (HbA1c), (**) statistically significant
at p<0.01.

Discussion
Diabetes education is now considered an integral part of diabetes

care. Diabetes self-management education assists people in coping
with the mental and physical demands of their illness, given their
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unique economic, cultural and social circumstances [24]. Improved
self-efficacy in diabetic foot self-care for those at risk of complications
represents an avenue toward prevention of unnecessary lower limb
amputation [25]. The present study findings support this and lead to
accepting its research hypotheses since the diabetic patients who
attended the self-care program showed better compliance, undertook
diabetic self-care activities more frequently, and had better lower limbs
health status, as well as certain clinical and laboratory findings.

The current study used a robust research design, namely the
randomized controlled trial, which provides a very high level of
evidence [26,27]. The application of the randomization process in the
current study was successful as shown by the absence of any significant
differences in the socio-demographic and medical characteristics of
the patients in the study and control groups. The percentage of women
in both groups was slightly higher, which is in congruence with the
known gender distribution, with higher prevalence among females
[28]. There was also a high percentage of positive family history in the
two groups, which goes in line with the findings of a recent study in
Minia Governorate [29]. Moreover, there was a very high prevalence of
associated cardiovascular diseases among the patients in both groups,
which is expected given that they were all at high risk for diabetes foot
problems as shown by Wu et al in 2015 [30] in a study in China.

More importantly, the patients in the two groups of the present
study had similar risk factors for developing diabetic foot ulcers at the
baseline assessment before the intervention. Thus, they had no
significant differences in their peripheral pulses, skin changes, pain,
edema, or abnormal sensations. This similarity is crucial since they
represent the most important predictors of diabetic foot ulcer as
demonstrated by Crawford et al in a recent systematic review.
Meanwhile, the implementation of the study intervention led to
significant improvements in these risk factors, which was most evident
at the 6-month follow-up where the prevalence of abnormal leg
problems dropped to two-fifth compared to 100% at the pre-test and in
the control group. A similar success of an educational intervention in
the prevention of diabetic foot was reported in a study in Italy [31].

The success of the current study intervention in improving the
health status of the diabetic patients’ legs and feet can be attributed to
the effect of the self-efficacy enhancement by the program, which was
shown to have a significant improvement among the patients in the
study group at the post and follow-up tests. In congruence with this, a
study in Iran demonstrated significant improvements in diabetic
patients’ self-efficacy following an educational intervention program
[32]. The improvement in self-confidence and self-efficacy of the
studied patients led to better self-care practices. In fact, the results
demonstrated significant improvements in patients’ compliance to
intake of medications, following dietary regimen, practicing exercise
and foot care, and testing own blood glucose in the study group after
the intervention.

Moreover, the self-confidence score was positively correlated to the
foot care score, and negatively correlated to the number of abnormal
signs in the legs and feet. This adds to the evidence that increasing
diabetic patient’s self-confidence and self-efficacy is of great
importance in improving his/her outcomes. In agreement with this, a
study in Taiwan gave evidence of the positive effect of increasing
diabetic patients’ self-efficacy on their practice of foot care [33].

The present study has also provided objective evidence of the
effectiveness of the intervention program in improving diabetic
patients’ health status. This was demonstrated through the clinical and

laboratory findings, such as the improvements in the blood pressure, as
well as the levels of random blood sugar glycated Hb, and total
cholesterol at the post and follow-up phases. These are certainly
secondary to the increased patients’ self-confidence and efficacy, with
subsequent better self-care practices. These changes would induce such
beneficial changes in patients’ clinical and laboratory parameters.
Additionally, the current study revealed a significant negative
correlation between patients’ self-confidence score and their glycated
Hb level. Thus, a more self-confident patient would have better self-
care practices that lead to better glycemic control. In line with this, a
recent study in Taiwan set a valid model showing the influence of
empowerment perceptions, self-efficacy, and self-care behaviors on the
control of glycated hemoglobin (HbA1c) levels in patients with type 2
diabetes [34]. Additionally, Gao et al in 2013 [35] in China and Walker
et al in 2014 in the United States found that the patients with higher
self-efficacy had better control of their HbA1c.

Conclusion and Recommendations
Increasing diabetic patients’ self-confidence and self-efficacy can

improve their self-care practices, with subsequent positive impacts on
their general and feet health status and diabetic control. Therefore, the
implementation of self-efficacy enhancing training programs for those
patients is recommended, with the use of the developed illustrated
booklet as an educational aid. This should be generalized in hospitals
for teaching diabetic patients at risk for lower limb problems. It is also
important that all health care team members give more emphasis to
their roles as patient educators. More research is needed to investigate
the long-term effect of such educational interventions.
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