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Background; findings from the meta-analysis have shown that patients present improvements in gly-
caemic control, and in the prevention and control of the acute and chronic complications, when they
receive effective treatment, self-management support and regular monitoring. The present study aimed
to evaluate the effect of implementing a health education program on outcomes of type I diabetic
patients. Quasi-experimental study design was used to fulfill the aim of the study. The study was con-
ducted in the outpatient diabetic clinic at Asyut University Hospital; 60 adult male and female patients
who attended the outpatient diabetic clinic were included. Two tools were used in this study; structured
interviewing questionnaire with three parts; part one: demographic patient variables, part two: patient’s
medical data and part three: patient’s knowledge regarding diabetes, the second tool is evaluation of type
I diabetic patients’ outcomes (pre/post). Results revealed that the highest percentage of the studied sam-
ples were in the age group 18 to less than 30 years, 90.0% of the study group and 83.4% of the control
group were having a family history of diabetes, a statistically significant difference was found in the study
group patients pre and post application of the program regarding insulin injection and glycemic control.
Conclusion: this study demonstrated the effectiveness of health education program implementation on
the outcomes of type I diabetic patients in terms of improved knowledge and practicing exercise, teeth
care, feet care and on glycemic control.
� 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

One of the most common autoimmune diseases is insulin-
dependent diabetes mellitus (IDDM) or diabetes mellitus type I,
with a prevalence of about 200 per 100,000 (Betterle et al., 2002;
WHO, 2006). It is a disorder in which the insulin-producing B-
cells of the islets of Langerhans in the pancreas are attacked by
the immune system, eventually resulting in insulin deficiency
and hyperglycemia (Atkinson & Eisenbarth, 2001; WHO, 2006).

In the year 2000, the prevalence of diabetes was 2.8%, with an
estimated increase up to 4.4% in 2030; that means increase from
171 million to 366 million (Wild et al., 2004). The prevalence of
diabetes in Egypt is estimated to be 16.2% (WHO, 2016), and dia-
betes prevalence will continue to rise (Shaw et al., 2010).

The development of nursing strategies to increase diabetic
patients’ self-care behavior is considered a very important issue
as the level of self-care is still so low. Diabetic patients can face a
diversity of problematic situations, which make it difficult for them
to do self-care during the long duration of the disease (Lee, & Choe,
2016).

Providing program models in health care is important to assist
the patient in decision making and taking responsibility for their
health care in controlling the disease and preventing its chronic
complications (Utz et al., 2008; Gimenes et al., 2009).

One of the strategies that can help reduce the high prevalence of
diabetes complications is health education (Funnell et al., 2008).
Educating patients with DMmay play a key role through encourag-
ing those patients to take responsibility for and supporting them in
the day to day control of their condition (Davies et al., 2008). Stud-
ies from all over the world have shown the positive effects of the
educational process on diabetes, findings from the meta-analysis
have shown that patients present improvements in glycaemic con-
trol, and in the prevention and control of the acute and chronic
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complications, when they receive effective treatment, self-
management support and regular monitoring (Jarvis et al., 2010).

2. Aim of the study

To evaluate the effect of implementing a health education pro-
gram on outcomes of type I diabetic patients.

3. Research hypothesis

Outcomes of type I diabetic patients who will be exposed to the
health education program (study group) will be better than those
who will not receive the program (the control group).

4. Patients and methods

4.1. Research design

Quasi-experimental study design was used to fulfill the aim of
the study.

4.2. Setting

The study was conducted in the outpatient diabetic clinic at
Asyut University Hospital.

4.3. Sample

60 adult male and female patients who attended the outpatient
diabetic clinic were included with the following criteria; age
between 18 to 65 years, insulin dependent diabetics (type I dia-
betes), able to comprehend and not having any intellectual, visual,
auditory or fine motor disorders. Patients were randomly assigned
into two equal groups (study and control) 30 patients for each. The
study group received the health education program, while the con-
trol group received routine hospital instructions.

Method of randomization: patients meeting the inclusion crite-
ria and attending the clinic days of odd month days (e.g. 1st, 3rd,
5th . . ..etc.) were included in the control group and those attending
the clinic in even month days (2nd, 4th, 6th. . . etc.) were included
in the study group, till completion of the study sample.

Tools: Two tools were used in this study:

(I) Structured interviewing questionnaire:

Developed by the researchers after extensive literature review
and it included three parts:

Part one: Demographic patient variables (age, sex, marital status,
and educational level).
Part two: Patient’s medical data:

This part was used to assess the following: family history of dia-
betes, duration of diabetes and source of knowledge regarding
diabetes.

Part three: Patient’s knowledge regarding diabetes:

This part was used to assess patient’s knowledge of diabetes as
definition, clinical manifestations, management and complications.
(II) Evaluation of type I diabetic patients’ outcomes (pre/post):
(A) The study group patient’s knowledge regarding feet care
– The correct way of cutting toe nails
– Drying between toes
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– If feet care is provided and by whom (the patient or a
family member)
(B) The study group patient’s knowledge regarding teeth care

– If teeth care is done
– Frequency of teeth care provided
– Dentist visits
(C) The study group patient’s knowledge regarding exercise

– If the patient is practicing exercise or not
– Benefits of exercise
(D) Insulin injection practices by the patient

– Insulin preparation
– Insulin injection
– Sites of insulin injection
– Rotation methods of injection sites
(E) Assessment of the studied samples (control and study) blood
glucose level

4.4. The health education program for type I diabetics

The programwas prepared by the researchers after assessing the
needs of the sample, the content evolved around knowledge and
best practices for type I diabetes care. It included knowledge about
definition of diabetes, causes, diet, the importance of regular moni-
toring of blood glucose level and complications of diabetes treat-
ment (eye complications, urinary complications and feet
complications). Feet care; importance, how to test temperature of
water before immersing feet in, not walking bare feet, wearing
socks, the use of new shoes for short periods of time when it is
new, cutting the nails straight, inspecting the soles daily using amir-
ror or by one of the family members. Exercise; benefits, types of
exercise allowed especially walking, the use of soft and comfortable
shoes for practicing exercise. And Insulin preparation, sites of insu-
lin injection, methods of rotating the sites of injection and how to
self-administer the injection. Teaching materials were selected to
suit the educational level and level of understanding for all patients.

Implementation of the program: the health education program
was implemented through five sessions, each of about 45 min,
two sessions for theory (definition, clinical manifestations and
complications of diabetes) and three sessions for the practical part
(insulin injection, foot care, exercise and teeth care), these sessions
were provided based on small group teaching ‘‘the study group
patients were divided into five groups (6 patients each)”.

Teaching methods used:
Lecture
Group discussion
Media:
Videos
Posters
Handbook
Evaluation of the program: it was done two months after imple-

mentation of the program.
5. Methods

(1) Administrative approval:

Official administration permission was obtained from the direc-
tor of the outpatient clinics after the aim of the study and the pro-
gram were explained to him.

(2) Tools development:

Tools 1, and 2 were developed after reviewing of related
literature.

Tool validity and reliability:
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Tool validity was established by a panel of 5 experts (3 medical-
surgical nursing professors and 2 dermatology professors) from
Asyut University. They reviewed the tool for clarity, relevance,
comprehensiveness, understanding, and applicability. Tool reliabil-
ity refers to the degree of consistency with which the question-
naire measures the thing it is supposed.

Ethical considerations:
This study was approved by faculty of nursing ethics commit-

tee, an informed consent was obtained from patients to participate
in the study after the nature and purpose of the study were
explained to them. Patients were assured that the collected data
will be absolutely confidential and that their participation is volun-
tary and they can withdraw at any time of the study.

(3) Pilot study:

A pilot study was conducted on six patients during January
2019 in order to test the clarity and applicability of the tools. Those
patients who were involved in the pilot study were included in the
main study as there were no modifications required.

(4) Data collection:

� The data collected over a period of 6 months starting from May
2019 till the end of June 2019.

6. Analysis of the results

Data was analyzed using the computer program SPSS‘‘ version
1900 Chicago, USA. The tests used were Chi-Square, mean & stan-
dard deviation, Paired t-test. For all statistical tests, the significance
level was set at P � 0.05.
7. Results

Table 1 reveals that regarding age group the highest percentage
of the studied samples were in the age group 18 to less than
30 years (63.4% and 50.0%) followed by the group 40 to less than
50 years (30.0% and 33.3%) in the study and control group respec-
tively. For Sex: female represented 60.0% of the study group and
53.4% of the control group. Regarding Marital status; the highest
percentage in both groups were Married (93.3% of the study group
Table 1
Distribution of the studied patients regarding socio-demographic characteristics (n = 60).

Variable Study (n = 30)

No. %

Age:
18 to less than 30 years 19 63.4
30 to less than 40 years 1 3.3
40 to less than 50 years 9 30.0
50 years and above 1 3.3

Sex:
Male 12 40.0
Female 18 60.0

Marital status:
Single 1 3.3
Married 28 93.3
Divorced 0 0.0
Widowed 1 3.3

Educational level:
Illiterate 6 20.0
Primary 2 6.7
Preparatory 6 20.0
Secondary 9 30.0
University 7 23.3
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and 66.7% of the control group. And finally regarding educational
level; the highest percentages in both groups were secondarily
educated 30.0% in the study group and 26.6% of the control group,
with no statistically significant difference in any of the demo-
graphic patient variables of both groups.

Table 2 reveals that 90.0% of the study group and 83.4% of the
control group were having a family history of diabetes. Regarding
duration of diabetes; 53.3% of the study group and 63.3% of the
control group had diabetes for 15 years and more, while an equal
percent of both the study and control groups (36.7%) had diabetes
for 10 to less than 15 years, and for patient’s source of knowledge
regarding diabetes; 56.6% and 53.4% got their knowledge from a
health care member and 33.4%, 26.6 from a relative in both the
study and control group patients respectively with no statistically
significant differences between both groups in any of the medical
history items.

Table 3 reveals that there was no statistically significant differ-
ence between pre and post program implementation in the control
group (p value of the control group) and between pre-program
implementation among the study and control groups (P1 value)
in the following items; patient’s knowledge regarding definition
of diabetes, clinical manifestations of diabetes, diabetic complica-
tions, eye complications, urinary complications, or feet complica-
tions while there was a statistically significant difference
between the study group patients pre and post application of the
program and between post application of the program between
the study and control group patients (P2 value).

Fig. 1 reveals significant improvement in level of the study
group patient’s knowledge regarding correct way of cutting toes
nails (70% pre compared to 30% post), drying between toes (35%
pre and 95% post), 90% cared for their feet by themselves post
application of the program and 20% of the sample does not care
for their feet pre compared to 5% post application of the program.

Fig. 2 illustrates that regarding teeth care; 50% used to care for
teeth pre compared to 95% post, 35% cared for their teeth three
times daily post program compared to only 10% caring for three
times daily pre-program, 70% regularly will visit their dentist post
program while only 10% were regularly visiting their dentist pre
application of the program.

Fig. 3 illustrates that (93%) of patients in the study group were
practicing exercises post application of the program compared to
only 30% pre-program implementation, 40% of them knew the ben-
Control (n = 30) P value

No. %

0.31
15 50.0
4 13.3
10 33.3
1 3.3

0.11
14 46.6
16 53.4

0.91
1 3.3
20 66.7
3 10.0
6 20.0

0.16
7 23.4
3 10.0
7 23.4
8 26.6
5 16.6



Table 2
Distribution of the studied sample according to medical history (n = 60).

Variable Study (n = 30) Control (n = 30) P-value

No. % No. %

Family history of diabetes: 0.236
Yes 27 90.0 25 83.4
No 3 10.0 5 16.6

Duration of diabetes: 0.121
Less than 5 years 2 6.7 0 0.0
5 to less than 10 years 1 3.3 0 0.0
10 to less than 15 years 11 36.7 11 36.7
15 years and more 16 53.3 19 63.3

Source of knowledge regarding diabetes: 0.470
Health care member 17 56.6 16 53.4
Relative 10 33.4 8 26.6
Mass media 3 10.0 6 20.0

Table 3
Distribution of the studied sample according to their knowledge about diabetes and its complications throughout the program (n = 60).

Variable Control (n = 30) Study (n = 30) P1-value P2-value

Pre test Post test Pre test Post test

No. % No. % No. % No. %

Definition of diabetes:
Complete correct answer 2 6.6 2 6.6 1 3.3 27 90.0 1.000 0.001
Incomplete correct answer 10 33.4 11 36.7 12 40.0 2 6.6
Wrong answer or don’t know 18 60.0 17 56.7 17 56.7 1 3.3
P-value 0.71 0.001

Clinical manifestations of diabetes:
Complete correct answer 1 3.3 3 10.0 2 6.6 29 96.7 1.000 0.001
Incomplete correct answer 9 30.0 17 56.7 13 43.4 1 3.3
Wrong answer or don’t know 20 66.7 10 33.3 15 50.0 0 0.0
P-value 1.000 0.002

Diabetic complications:
Known 13 43.3 14 46.6 12 40.0 28 93.4 0.34 0.001
Not known 17 56.7 16 53.4 18 60.0 2 6.6
P-value 1.000 0.001

Eye complications:
Complete correct answer 3 10.0 4 13.4 2 6.6 25 83.4 0.92 0.001
Incomplete correct answer 12 40.0 12 40.0 10 33.3 3 10.0
Wrong answer or don’t know 15 50.0 14 46.6 18 60.0 2 6.6
P-value 0.76 0.001

Urinary complications:
Complete correct answer 3 10.0 3 10.0 1 3.3 27 90.0 0.77 0.01
Incomplete correct answer 12 40.0 12 40.0 12 40.0 2 6.6
Wrong answer or don’t know 15 50.0 15 50.0 17 56.7 1 3.3
P-value 0.78 0.002

Feet complications:
Complete correct answer 0 0.0 3 10.0 2 6.6 28 93.4 0.28 0.000
Incomplete correct answer 6 20.0 9 30.0 10 33.4 2 6.6
Wrong answer or don’t know 24 80.0 18 60.0 18 60.0 0 0.0
P-value 0.77 0.000

N.B.: P = difference between same group pre and post, P1 = difference between control and study groups pre, P2 = difference between control and study groups post,
statistically significant P < 0.05).
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efits of practicing exercise compared to 10% pre implementation of
the program, with a statistically significant difference between pre
and post application of the program.

Fig. 4 reveals a statistically significant difference in the study
group patients pre and post application of the program regarding
the following insulin preparation (20% pre, 90% post), insulin injec-
tion (20% pre, 90% post), knowing different sites of insulin injection
(5% pre, 98% post), and rotating injection sites (10% pre and 98%
post).

Table 4 demonstrates that there was no statistically significant
difference between the study and control group patients regarding
their blood glucose level pre application of the program while
there was a highly statistically significant difference between the
2872
study and control group patients post implementation of the pro-
gram and between the study group patients pre and post imple-
mentation of the program.

8. Discussion

Educating diabetic patients on their self-care and improving
their knowledge regarding the disease and prevention of its com-
plications is a process with several challenges and has to be faced
by all health care members (Ferguson et al., 2015; Mansyur et al.,
2015; Rushakoff et al., 2014; Watts et al., 2016). Giving diabetic
patients the co-responsibility for their care following the educa-
tional process allows them to become aware of their care, and be



Fig. 1. Distribution of the study group according to their knowledge regarding feet care pre and post application of the program (n = 30).

Fig. 2. Distribution of the study group according to their knowledge regarding teeth care pre and post application of the program (n = 30).

Fig. 3. Distribution of the study group according to their knowledge regarding exercise pre and post application of the program (n = 30).
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Fig. 4. Distribution of the study group regarding insulin injection practices pre and
post application of the program (n = 30).
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responsible for their actions, this process leads the patient to
reflect on his / her practice of care, allowing them to make their
own choices (Gautam et al., 2015; Kuijpers et al., 2013).

The results of the present study revealed that regarding age
group the highest percentage of the studied samples were in the
age group 18 to less than 30 years, female, married and secondarily
educated. This study result does not agree with the result of AL-
Shahrani, 2018 regarding age group that in his study the highest
percentage (68.8%) was older than 45 years of age, while it comes
in agreement with the same study results regarding gender as
(57.4%) of his sample were female and married (86.9%). Torres
et al., 2018 also agrees with the female predominance as in their
study female represented (69.0%) of the control group and
(74.7%) of the study group. Sung et al. (2016) strongly agree with
the current study results as their results revealed that the highest
percentages in their studied samples were married; (76.47%) of the
intervention group and (65.71%) of the control group. Regarding
educational level the current study result coincides with McEwen
et al., 2015 who reported that the highest percentage in their study
171 (38%) were high school graduates.

The present study revealed that the majority of the studied
patients were having a family history of diabetes. Regarding dura-
tion of diabetes; the highest percentage in both groups had dia-
betes for 15 years and more and their source of knowledge
regarding diabetes was a health care member. Torres et al., 2018
have come to the same conclusion regarding duration of diabetes
in years as the mean ± standard deviation was 9.9 ± 8.5 in the
intervention group and 11.12 ± 4.16 in the control group.

The results of the current study illustrated a great improvement
in both knowledge and practice of the studied patients regarding
diabetes and self-care measures. Also a significant improvement
in patients’ blood glucose level either between the study and con-
trol group patients post implementation of the educational pro-
gram or between the study group patients themselves pre and
post application of the program.
Table 4
Mean and standard deviation for blood glucose level of the studied samples pre and post

Variable Control (n = 30)

Pre test Post test

Fasting blood glucose level 250 ± 43.3 250.2 ± 45.1
P-value 0.33 0.000
2hr. post prandial blood glucose level 347 ± 62.3 323.2 ± 58.4
P-value 0.37 0.000

N.B.: P = difference between same group pre and post, P1 = difference between contr
implementation of the program, statistically significant P < 0.05.
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Al-Rasheedi, 2014 reported that Joslin in the early 19200s stated
that ‘‘the diabetic, who knows the most, lives the longest”. Also the
American diabetes association 2011 confirmed this by recent data
that patient education has great efficiency in improving metabolic
control.

In concordance with the current study results; Pereira et al.,
2012 reported satisfactory results regarding the increase in disease
knowledge, and the stimulation of reflections on the disease. This
allowed the intervention group participants in their study to
develop self-care measures related to changing their behavior,
adopting healthy habits and practicing physical activity.

In complete agreement with our results; Sung et al., 2016 con-
cluded that therewas a significant difference in diabetes knowledge
between the intervention group and the control group after educa-
tion. Also in the same line Lee et al., 2002 reported a significant dif-
ference in the knowledge level of diabetic patients immediately
after discharge, after three months, and after six months. Further-
more, Lee et al., 2008 reported that most diabetes education pro-
grams result in improved knowledge on diabetes outcomes.

Osborne et al. 2007 are in complete agreement with our results
as they reported that teaching patients through educational pro-
grams improve their knowledge-based skills and techniques {in-
cluding the use of equipment} and help them manage their
disease-related symptoms and health problems.

9. Conclusion

This current study demonstrates the effectiveness of applying a
health education program on the outcomes of type I diabetic
patients in terms of improved knowledge and practice and an
improved glycemic control.

10. Recommendations

Implementation of such education program on regular bases
should take place as a strategic program for caring of diabetic
patients.

Implementation of this health education program on a larger
probability sample for randomization of the results.

Making available of a community health nurse for follow up of
diabetic patients who are not able to visit the hospital or the health
care centers for early detection and prevention of diabetes
complications.

11. Source of Funding

None.
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application of the program (n = 60).

Study (n = 30) P1-value P2-value

Pre test Post test

325.5 ± 55.4 225 ± 40.7 0.15 0.000

337.1 ± 50.6 325 ± 46.9 0.17 0.62

ol and study groups pre, P2 = difference between control and study groups post
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