Xi'an Shiyou Daxue Xuebao (Ziran Kexue Ban)/

Journal of Xi'an Shiyou University, Natural Sciences Edition
ISSN: 1673-064X

E-Publication: Online Open Access

Vol: 66 Issue 05 | 2023

DOI 10.17605/0SF.10/47J8N

THE EFFECT OF A STEPWISE PROGRAM ON PREVENTING DIABETIC
COMPLICATIONS AMONG CHILDREN SUFFERING FROM DIABETES
MELLITUS

EBTSAM MOSTAFA IBRAHIM AHMED *
Technical Institute of Nursing Faculty of Nursing — BeniSuef University Egypt. (Corresponding Author)

HYAM REFAAT TANTAWI
Professor of Pediatric Nursing Ain-Shams University Egypt.

SAFAA SALAH ISMAIL
Professor of Pediatric Nursing Department, Faculty of Nursing, Helwan University, Egypt.

Abstract

Background: Diabetes in children is becoming an increasingly important public health concern throughout
the world. It is associated with many serious complications. Self-management is essential to prevent or
delay such complication. Aim: was to evaluate the effect of a stepwise program on preventing diabetic
complications among children suffering from diabetes mellitus. Design A Quasi experimental design pre
and post-test was utilized achieve aim of this study. Setting conducted at pediatric in patient and out-patient
unit in Beni-Suef university hospital. Sample a convenience sample composed of 60 children and their
accompanying mothers. Tools: three tools was used; first tool structured questionnaire and child
assessment sheet, second tool diabetes self-management questionnaire, and third tool was observational
checklists for diabetic self-care practices. Results: Significant improvement in the mean total scores of
diabetic self-care management in post-program (38.73+5.85) compared to pre-program (17.80+8.86). At
post program, there were significant improvements in all procedures after stepwise program. Conclusion:
Stepwise program was prevent diabetic complications among children suffering from diabetes mellitus
observed by increased mean total scores of diabetic self-care management and practices post-program.
Recommendations: Health care providers should promote diabetes self- care programs for children with
diabetes mellitus to enhance diabetic's self- care practices and prevent diabetes related complications.

Index Terms: Diabetes mellitus, Diabetic Complications, Children, Stepwise, and Program

INTRODUCTION

Diabetes mellitus (DM) is a chronic disorder of metabolism characterized by
hyperglycemia and insulin resistance. It is the most common metabolic disorder, resulting
in metabolic adjustment or physiologic change in almost all areas of the body. DM in
children can occur at any age, but 40% of children are diagnosed are between 10 to 14
years old and 60% are between 15 to 19 years old. Girls are 1.3 to 1.7 times more likely
to develop type 2 diabetes than boys [1].

Diabetes is one of the most challenging health problems in the 215t Century. It is one of
the most common chronic diseases of childhood after asthma and mental retardation.
Type 1 diabetes is classically a disease of the young but can occur at any age; onset is
generally rapid and presentation acute. The causes in the majority of cases is an
autoimmune process, which destroys the insulin-producing pancreatic beta cells [2].
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Both genetic and environmental factors have been implicated as important factors in the
initiation of the autoimmune process, with viruses often acting as a trigger [4]. Type 1
diabetes (T1D) may occur at any age, it tends to develop in childhood; hence, it has long
been called juvenile diabetes [3]. According to the [3]. More than half of a million children
are estimated to have type 1 diabetes, and around 86 000 developed the disease
worldwide in 2019. The rate is increasing by around 3% every year.

The largest contribution to the total number of childhood type 1 diabetes comes from
Egypt, accounting for about a quarter of the region’s total. In Eastern Mediterranean and
Middle Eastern countries, the incidence varies between 1/100 000 per year (Pakistan)
and 8/100 000 per year (Egypt) in children under the age of 15 years. The diabetes
children must follow certain self-care practices to achieve optimal glycemic control and
prevent complications [2].

Long-term complications of diabetes involve both the microvasculature and the
macrovasculature. The principal microvascular complications are nephropathy,
retinopathy, and neuropathy. Microvascular disease develops during the first 30 years of
disease, beginning in the first 10 to 15 years after puberty, with renal involvement
evidenced by proteinuria and clinically apparent retinopathy. Macro vascular disease
develops after 25 years of diabetes and creates the predominant problems in patients
with type 2 DM. [5]. The process appears to be one of glycosylation, where in proteins
from the blood become deposited in the walls of small vessels (e.g., glomeruli), where
they become trapped by “sticky” glucose compounds (glycosyl radicals). The buildup of
these substances over time causes narrowing of the vessels, with subsequent
interference with microcirculation to the affected areas [5].

Vascular changes can appear as early as 3 years after diagnosis with poor diabetic
control, however with good to excellent control, changes can be postponed for 20 years
or more. Intensive insulin therapy appears to delay the onset and slow the progression of
retinopathy, nephropathy, and neuropathy. Hypertension and atherosclerotic
cardiovascular disease are also major causes of morbidity and mortality in children with
DM [6].

The complications have been observed in children with DM. Hyperglycemia appears to
influence thyroid function, and altered function is frequently observed at the time of
diagnosis and in poorly controlled diabetes. Limited mobility of small joints of the hand
occurs in 30% of 7 to 18 years old children with type 1 DM and appears to be related to
changes in the skin and soft tissues surrounding the joint as a result of glycosylation [7].
Children with diabetes need to learn to self-manage their disease early and gradually
after diagnosis, and this should be integrated in their personal routines [8].

There might be some differences in self-care between pediatric and adult patients related
to cognitive ability of children and emotional maturity in adolescents [9]. However,
research demonstrated better glycemic control among children who practice self-
monitoring of blood glucose. Moreover, they showed good tolerance of the testing
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process [10]. This would also help a smooth transition from pediatric to adult care for
diabetes [11].

The role of the pediatric nurse in educating diabetes children in self-care is essential [12].
Patient education of self-care and the enhancement of the role of nurses in diabetes care
leads to improvement in patient outcomes and the process of care. Nurses’
responsibilities are numerous, educating the children understand their condition in such
a way that they know enough about their management and self-care in order to change
their lifestyle [10]. Hence, this study is an attempt to fill a gap regarding self-care in the
management of children with diabetes in Egypt.

The American Diabetes Association (ADA) and the International Diabetes Federation
recommend stepwise diabetes prevention (lifestyle modification plus metformin when risk
remains elevated) for individuals with any form of diabetes [13]. Several stepwise
approaches are provided to plays an important role in the effective management of
diabetes. Formal assessment of diabetes knowledge of children with diabetes is a
prerequisite. [14].

The nurse as a member of the health care team must be involved in self-management of
diabetic children. Diabetes is largely a self-managed disease and the patients’ role is
complex and demanding. Education is the key to the successful management of diabetes
and is central to clinical management [15].

Significance of the study

Diabetes mellitus, is significant among the chronic diseases, in accordance with the
International Diabetes Federation [16]. Diabetes mellitus is one of the most common
chronic conditions that can develop in childhood. Globally, DM affects about 500 000
children (0-14 years old), with additional cases among late childhood and young adults
[2]... The number of children worldwide living with DM is expected to double in the next
15 to 20 years [17]. In Eastern Mediterranean and Middle Eastern countries, the largest
contribution to the total number of childhood with diabetes mellitus comes from Egypt,
accounting for about a quarter of the region’s total.

The incidence varies between 1/100 000 per year (Pakistan) and 8/100 000 per year
(Egypt) in children under the age of 15 years [2]... Therefore this study will conduct to
provide stepwise program for children suffering from diabetes to prevent diabetic
complications.

AIM OF THE STUDY

This study aimed to evaluate the effect of a stepwise program on preventing diabetic
complications among children suffering from diabetes mellitus.
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Research Hypothesis
The current study hypothesized that

Stepwise program will prevent diabetic complications among children suffering from
diabetes mellitus.

Subjects and Methods
The study was portrayed under the four main designs as follows:
I. Technical design.
Il. Operational design.
lll. Administrative design.
IV. Statistical design.
I. Technical design
It included research design, setting, subject and tools for data collection.

Research design: A quasi experimental study (one group pre / posttest) was used to
achieve the aim of the current study.

Research setting: This study was conducted at pediatric in patient and out-patient unit
affiliated in Beni-Suef University Hospital.

Research subjects: a convenience sample composed of 60 children and their
accompanying mothers according to the following criteria:

1) All children diagnosed with diabetes mellitus and their accompanying mothers
2) Both sex.
3) Children free from any other chronic illness or mental disorders.

Tools for data collection

Three tools were used in this study and were developed by the researcher after reviewing
the related literature.

Tools of this study included
First Tool

Part 1. Structured questionnaire sheet: to elicited data about the children and their
accompanying mothers includes: - age, sex, diabetes duration years, weight, height,
educational level of mothers, occupation, and family history of DM.

Part 2: Child assessment sheet: include child’s diagnosis, number of previous
hospitalization, diabetic type, presence of diabetic complications.
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Second Tool
Diabetes Self-Management Questionnaire (DSMQ)

The DSMQ was developed at the Research Institute of the Diabetes Academy designed
by [18]. This scale was used to assess diabetes self-care management activities.

A 16 item questionnaire to assess self-care activities associated with glycemic control
was developed based on theoretical considerations and a process of empirical
improvements seven of them are positively worded items directed and nine are negatively
worded items. Four subscales, ‘Glucose Management’ (GM), ‘Dietary Control’ (DC),
‘Physical Activity’ (PA), and ‘Health-Care Use’ (HU), as well as a ‘Sum Scale’ (SS) as a
global measure of self-care was derived.

This tool with 16 self-care items has four subscales as follows: 1) Glucose Management
(GM), consisting of five statements: 1, 4, 6, 10, 12, which are related to medication
adherence and blood glucose monitoring; 2) Dietary Control (DC), consisting of four
statements: 2, 5, 9, 13, which are related to diabetes-associated dietary management
behaviors; 3) Physical Activity (PA) consisting of three statements: 8, 11, 15, which are
related to exercise or activity for management of diabetes and 4) Health Care Use (HU)
consisting of three statements: 3, 7, 14, which are related to adherence to diabetes-
related physicians’ appointments.

Third Tool
Observational checklists for self-care practices

This checklists were adopted from [19]. Checklists were for insulin injection by syringe
(24 items), insulin injection by pen (13 items), blood glucose (glucometer) test (17 items),
and foot care (17 items). Each step was to be checked as ‘done’ or ‘not done.” These
were scored 1 and 0, respectively. The scores of each checklist and for total performance
were summed up and converted into percent scores. Adequate self-care practices were
60% or more and inadequate self-care practices were less than 60% of the total score of
each observational checklist.

lI- Operational Design

The operational design was included preparatory phase, content validity and reliability, pilot
study, ethical considerations and field work.

Ethical considerations

An official permission to conduct the study was obtained from the Scientific Research
Ethical Committee of Faculty of Nursing Helwan University. The studied children and their
accompanying mothers were informed that participation in the study is voluntary and
subjects were be given complete full information about the study and their role before
signing the informed consent. The ethical considerations included explaining the purpose
and nature of the study, stating the possibility to withdraw at any time, confidentiality of
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the information where it would not be accessed by any other part without taking
permission of the participants.

Pilot Study

The pilot study was carried out at May, 2021 on 10% (6) children suffering from diabetes
mellitus from pediatric in patient ant out-patient unit and their accompanying mothers of
the total study sample (n=60) to examine the clarity of questions and time needed to
complete the study tools. Based on the results, no modifications were done. Subjects
included in the pilot study were included in the main study sample.

Field work

The actual field works for this study for the beginning of Jun 2021 until end of Jun
2022.The researcher collected the data by herself. Consisted of four phases: assessment
phase, plan phase, implementation phase and evaluation phase

Assessment phase

This stage began on May 2021 to end of July 2021. At this stage the data was collect to
know the needs of children with diabetes and their accompanying mothers for knowledge
about self-management and practices to prevent diabetic complications. After obtaining
the official permissions the involved children were submitted with the first and second
data collection tools (Structured questionnaire and diabetes self-management
guestionnaire sheet).

The researcher was available at the clinic during the data collection sheet filling time to
answer any question, and to provide the needed explanations. Then the researcher
revised the questionnaire to be sure that there was no missing data/ items.

Observation of children was carried out by utilizing the third tool (Observational Checklist).
The children and their accompanying mothers direct observation was done, so that the
children were observed during their practice of specific diabetic skills, each child was
asked to carry out the selected self-care practices (insulin injection by syringe and pen,
blood glucose check by glucometer, and then their knowledge and practice about feet
care) as a pretest and was observed using the corresponding checklists.

The children and their accompanying mothers took 30 munities to complete the
guestionnaires. Five children and their accompanying mothers were included per day.
The researcher met with the children and their accompanying mothers for a clear and
simple explanation of the aim and procedures of the study. Those who gave their consent
were interviewed individually in the education room in the pediatric outpatient and
inpatient unit, and have the right to withdraw from the study at any time.

Plan phase

This stage began on August 2021 to end of October 2021.In this stage stepwise
educational program building based on the results obtained from reviewing the literature
that cover the various aspects of the study by using books, periodical articles, and network
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about studies related to diabetes self - care management and practices to prevent
diabetic complications among children suffering from diabetes mellitus.

The program content was developed by the researcher. General objective of the program
was to evaluate the effect of a stepwise program on preventing diabetic complications
among children suffering from diabetes mellitus. Specific objective were to explain
(definition, diagnosis, classification and presentation of diabetes), describe the impact of
(age, growth, development and maturity on diabetes care child), describe the effect of
diabetes on transition from pediatric to adult, explain the behavior and mental and
psychosocial influences of diabetes on child and family.

Also, recognize the importance of ongoing self-management education for children with
diabetes to prevent diabetic complications, discuss insulin therapy, physical activity,
nutrition therapy, discuss short-term and long-term complications prevention and
management , explain importance of follow up and care, recognize oral health eye care,
and teach the children how to provide some self-care practice for his / her self to prevent
diabetic complications such as insulin injection by syringe and pen, blood glucose check
by glucometer, and their knowledge and practice about feet care. The program duration
were 9- 12 hours to be applied with each session duration 30 — 60 minutes.

Implementation phase

During implementation phase the program began at November 2021 to end of April 2022.
At this stage a stepwise program was divided by the children and their accompanying
mothers into 6 groups each group consisted of 10 children and their accompanying
mothers. The program duration was 9 — 12 hours distributed to 30 — 60 minutes for each
session. The program component was 16 session's, the time needed to apply it was 4
weeks, with 3 - 4 days per week for each group, with total time 6 month to all groups.

In session (1) the researcher welcome children and their accompanying mothers and
explain the nature and purpose of the study. And all children and their accompanying
mothers have the right to withdraw from the study at any time, also she explains the
definition, diagnosis, classification and presentation of diabetes mellitus. Session (2) the
researcher discusses with the children and their accompanying mothers the impact of
age, growth, development and maturity on diabetes care.

During session (3) the researcher describes the effect of diabetes on transition from
pediatric to adult care. In session (4) the researcher explain the behavior and mental
health and psychosocial influences of diabetes on diabetic children and their families. At
session (5) the researcher discusses the concept of diabetes self-management education
and support and life style management and their importance to prevent diabetic
complications.

At session (6) the researcher discusses the causes and manifestations of short-term
complications such as hypoglycemia, diabetic ketoacidosis (DKA), hyperglycemic state
and how to prevent it and management of home emergencies. At session (7) of the
program the researcher discusses with the children and their accompanying mothers the
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causes and manifestations of long-term complications of diabetes such as diabetic
retinopathy, diabetic nephropathy, diabetic neuropathy, macro-vascular complications
and how to prevent it. In session (8) the researcher explains the importance of
management and follow-up at home, school and special occasions to prevent diabetic
complications.

During session (9) the researcher learn nutrition therapy to the children with diabetes and
their accompanying mothers and how to prepare diabetic food. In session (10) the
researcher teach physical activity and exercise and their importance to prevent diabetic
complications, and learn them simple exercise can provided by himself. During the
session (11) of the program the researcher teach oral health and diabetes and how can
provide oral care by himself. In session (12) the researcher demonstrate importance of
eye care and how can provide oral care by himself. Session (13) the researcher provide
children with an understanding of insulin therapy and their different routes of
administration.

During sessions from (14 to 16) the researcher teach the children and their accompanying
mothers how to provide some self-care practice for his / her self-such as insulin injection
by syringe and pen, blood glucose check by glucometer, and their knowledge and practice
about feet care to prevent diabetic complications as the following :- In session (14) , each
child was asked to carry out the selected self-care practices (insulin injection by syringe
and pen, blood glucose check by glucometer, and their knowledge and practice about
feet care) as a pretest and was observed using the corresponding checklists.

After completion of the pretest, the children were informed about the importance of the
four selected self-care practices under study. Instructions about insulin injection by
syringe and pen were explained and demonstrated by the researchers, and re-
demonstration was carried out by each child individually on a small doll.

In session (15), the researchers asked each child to re-demonstrate insulin injection by
syringe and pen, and the other three children were asked to act as peer evaluators. The
researchers observed each child, and reassured the children if any mistake was
committed, and the mistakes were discussed. Instructions about blood glucose check by
glucometer were explained and demonstrated by performing the procedure on each child
as a re-demonstration.

At session (16), blood glucose check by glucometer was re-demonstrated on each child
to measure his/her blood glucose level, and then some items of feet care were done by
the children on themselves using a mirror to see the bottom of his/her feet, checking the
color of his/her legs and feet with observation for any abnormality, how to trim his/her
nails straight across; the children and the researchers also inspect their shoes to check
for appropriateness. The remaining items of feet care were discussed and then evaluated
to give the children feedback about their performance.

Then the final session (post-intervention test) evaluation phase was done using the
diabetes self-management questionnaire sheet and observational checklists. The
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children and their accompanying mothers took 30 munities to complete the
guestionnaires. The researches tried to evaluate the child in his/her group of training
because they became friends and had no problems making mistakes among themselves.
After evaluation, the mistakes of all children were discussed again with them.

The intervention program included a DVD, Lectures, diabetes booklet, diabetes self-care
practices pamphlet, discussion and presentation sessions and diabetes demonstration
skills sessions.

[Il - Administrative Design

A written approval letter was being issued from Dean of Faculty of Nursing-Helwan
University. The letter was being directed to the general manager of Beni-Suef University
Hospitals asking for cooperation and permission to conduct this study. After explanation
of the study aim, an official permission was obtained from the Dean of Faculty of Nursing
and the General Manager of Beni-Suef University Hospitals. Consent was obtained from
parents ensuring complete privacy and total confidentiality.

IV-Statistical design

Upon completion of data collection, data will be computed and analyzed using Statistical
Package for the Social Science (SPSS), version 24 for analysis. The P value will be set
at 0.05. Descriptive statistics tests as numbers, percentage, mean * standard deviation

(= SD), will be used to describe the results. Appropriate inferential statistics such as “F”
test or “t” test will be used as well.

RESULTS
Table 1: Demographic Characteristics of the Studied Children. (N=60)
No. | Percentage %

Age:
<6 13 21.7
7-12 19 31.7
13-18 28 46.7
Mean = SD 11.50+4.58
Gender:
Male 28 46.7
Female 32 53.3
Education:
Educated 33 55.0
Not educated 27 45.0
Previous hospitalization:
No Previous hospitalization 15 25.0
Diabetic complications(Diabetic coma, DKA ,hypo and

. 30 50.0
hyperglycemia)
Recurrent respiratory infection and Pneumonia 9 15.0
Surgical operation 6 10.0
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Diabetes onset:

<5 13 21.7
6-12 30 50.0
13-18 17 28.3
Mean + SD 9.43+4.61
Duration of illness:

Less than one year 27 45.0
More than one year 33 55.0
Mean Height: 137.33+21.30
Mean Weight: 41.42+18.27

* Numbers are not mutually exclusive.

Table (1) illustrates that near half 46.7 % of the studied children’s age ranged between 7-
12 with MeanzSD (11.50+4.58) , slightly more than half studied children’s were females
53.3 % , and more than half 55.0 % of studied sample were educated, as regard the
previous hospitalization, it was clear that half 50.0 % of the studied children, the causes
of previous hospitalization were diabetic coma, DKA ,hypo and hyperglycemia, half 50.0
% of studied children diabetes onset at age 6-12 years , more than half 55.0 % of studied
children duration of illness were more than one year , mean height (137.33£21.30) and
mean weight (41.42+18.27).

Table 2: Demographic Characteristics of the Parents of Studied Children. (N=60)

No. Percentage
Mothers’ age
<35 6 10.0
36-45 34 56.7
46-55 20 33.3
Mean+SD 43.00+6.18
Mothers’ Education
Educated 42 70.0
Uneducated 18 30.0
Fathers’ Education
Educated 52 86.7
Uneducated 8 13.3
Residence
Rural 44 73.3
Urban 16 26.7
Income
Enough 13 21.7
Not enough 47 78.3

Table (2) revels that more than half 56.7% of the mothers’ age was between 36 - 45
years, which a majority of fathers and mothers’ 86.7% and 70.0% were educated , a
majority of the studied children 73.3% and 78.3% were living in rural areas, and had not
enough monthly income respectively .
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Table 3: Child Assessment Questionnaire of the Studied Children. (N=60)

No. Percentage
Number of previous hospitalizations
One 24 40.0
Two 20 33.3
Three 16 26.7
Diabetes type
Diabetes type 1 46 76.7
Diabetes type 2 14 23.3
Family history
Positive 51 85.0
Negative 9 15.0
Treatment
Insulin only 19 31.7
Insulin with other medicines 41 68.3
Insulin injections per day
One 13 21.7
Two 34 56.7
Three 13 21.7
Complications
No complications 20 33.3
Recurrent infection, hypo/hyperglycemia, DKA 27 45.0
Nephropathy 4 6.7
Neuropathy 4 6.7
Retinopathy 3 5.0
Hypertension 2 3.3
Glucometer at home
No 32 53.3
Yes 28 46.7

Table (3) illustrates that more than one third 40.0% of the studied children had previous
hospitalizations once, Also near than three quarters 76.7% of the studied children had
type 1 diabetes , a more than two third 85.0% of them had positive family history to
diabetes , and more than half 68.3% of them were an insulin with other medicines , it was
clear 56.7% , 33.3% , 45.0 % , and 46.7 % of the studied children were injected twice
daily by insulin, had no diabetes complications, had short term complications, and have
glucometer at home respectively .

Table 4: Total Scores of Diabetes Self-Management Questionnaire (DSMQ of the

Studied Children. (N=60)

Pre Post
item Poor Diabetic | Good Diabetic Poor Diabetic | Good Diabetic test (Sig)
Self- Self- Mean £ SD Self- Self - Mean £ SD ’
Management | Management Management | Management
Glucose Management (GM) 48 (80.0) 12(20.0) 5.0743.25 2(3.3) 58 (96.7) 13.67£2.00 | -18.064 (0.000*)
Dietary Control (DC) 52 (86.7) 8(13.3) 3.9842.94 10 (16.7) 50 (83.3) 9.07#1.97 | -12.220 (0.000*)
Physical Activity (PA) (110 17(28.3) 3.3742.67 8(13.3) 52 (86.7) 7.87#1.62 | -13.976 (0.000*)
Health Care Use (HU) 39 (65.0) 21(35.0) 4724170 18 (30.0) 42 (70.0) 5374113 -2.296 (0.025%)
Total DSMQ 49(81.7) | 11(18.3) 17.8048.86 7(11.0) 53(88.3) 38.73£5.85 | -17.458 (0.000*)

Paired samples t test (Significance) ** highly statistically significant at p<0.01
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Table (4) Shows that in pre-program the more than three quarters 81.7% of the children
were poor diabetic self-care management, while in post-program the more than three
quarters 88.3% of the children were good diabetic self-care management, with highly
statistically significant difference between pre and post-program mean total scores of all
domains of diabetic self-care management (dietary control, medication adherence,
physical activity, health care use). Moreover, a significant improvement in the mean total
scores of diabetic self-care management in post-program (38.73+5.85) compared to the
mean total score of diabetic self-care management in pre-program (17.80+8.86), at
p<0.01. The findings of the table provide support to research hypothesis by improvement
in the children diabetic self-care management that can lead to preventing diabetic related
complications

Table 5: Total Scores of diabetic self-care practice of the Studied Children. (N=60)

Pre Post
fem prl:z’:::?i::e p::::::?i‘cj:e Mean + SD p::l?:z::e pg(::?ic(‘:e Mean £ SD Tlest (Sta)
Blood Glucose Testing 52 (86.7) 8(13.3) 4.40+4.41 11 (18.3) | 49 (81.7) | 14.33£3.01 | -14.974 (0.000**)
Foot Care 48 (80.0) 12 (20.0) 3.37+4.42 14 (23.3) | 46 (76.7) | 12.80£2.96 | -12.322 (0.000**)
Insulin Injection by Pen 46 (76.7) 14 (23.3) 2.05+3.42 21(35.0) | 39 (65.0) | 8.58+2.24 -13.437 (0.000**)
Insulin Injection by Syringe | 50 (83.3) 10 (16.7) 3.77+5.84 23(38.3) | 37 (61.7) | 14.30£2.89 | -12.517 (0.000**)
Total Performance 60 (100.0) 0(0.0) 13.5849.10 10 (16.7) | 50 (83.3) | 0.02+7.44 -23.205 (0.000%*)

Paired samples t test (Significance) **Highly statistically significant at p<0.01

Concerning with total scores of performance of diabetic self-care practice (blood glucose
testing, foot care, insulin injection by pen and by syringe), Table (5) illustrates that in pre-
program all of the children (100.0) were poor performance of diabetic self-care practice,
while in post-program the majority (88.3%) of the children were good performance, with
highly statistically significant difference between pre and post-program mean total scores
of all of diabetic self-care practice. These finding indicated the significant effect of the
stepwise program on subjects' diabetic self-care management and practice. Moreover, a
significant improvement in the mean total scores of diabetic self-care practice in post-
program (50.02+7.44) compared to (13.58+9.10) in pre-program, at p<0.01.

Table 6: Relation between demographic Characteristics and Diabetes Self-
Management Questionnaire (DSMQ) of the studied subjects (n=60)

Diabetes Self-Management
Questionnaire NG

Pre Post value
No. % No. %

Age

<6 1 14.3 | 12 22.6 2.3797E | 0.304
7-12 4 571 | 15 28.3

213 2 286 | 26 49.1

Gender

Male 3 429 | 25 47.2 FE 1.000
Female 4 57.1 28 52.8
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Education

Primary 3 429 | 17 32.1 3.510FF | 0.271
Preparatory 1 143 | 13 24.5

Secondary 0 0.0 13 24.5

Uneducated 3 429 | 10 18.9

Duration of illness

Less than one year 3 429 | 24 45.3 FE 1.000
More than one year 4 57.1 | 29 54.7

Number of previous hospitalizations

One 3 429 | 17 32.1 3.041FF | 0.549
Two 1 143 | 11 20.8

Three 4 57.1 | 24 45.3

X2 Chi Square test (Significance)

FE Expected cell count less than 5, Fisher’s exact test was used.

Table (6) revels that there is no statistical significant relation between diabetes self-
management questionnaire (DSMQ) and demographic characteristics of the

children pre and post program.

Table 7: Relation between demographic Characteristics and total practice of the
studied children. (n=60)

Practice total X? P value
Pre Post
No. % No. %
Age
<6 2 20.0 11 22.0 FE 0.035*
7-12 5 50.0 14 28.0
213 3 30.0 25 50.0
Gender
Male 8 80.0 20 40.0 | 2.003 0.367
Female 2 20.0 30 60.0
Education
Primary 4 40.0 16 32.0 | 1.221F¢ 0.872
Preparatory 3 30.0 11 22.0
Secondary 2 20.0 11 22.0
Uneducated 1 10.0 12 24.0
Duration of illness
Less than one year 3 30.0 24 48.0 | 1.125FF 0.488
More than one year 7 70.0 26 52.0
Number of previous hospitalizations
One 2 20.0 25 50.0 | 2.321FF 0.734
Two 3 30.0 12 24.0
Three 5 50.0 13 26.0

X2 Chi Square test (Significance)
* Statistically significant at p<0.05

FE Expected cell count less than 5, Fisher’s exact test was used.
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Table (7) shows that there is no statistical significant relation between total self-care
practice and demographic characteristics of the children , but found statistically
significant relation between children age and total self-care practice in pre and post
program at p<0.05

DISCUSSION

Diabetes is contributing to the global burden of complications [20]. These complications
mostly associated with sedentary lifestyle, unhealthy dietary habits, skipping doctor’'s
appointment, noncompliance with prescribed medication [21]. Thus, it is necessary to
provide an optimal care for diabetes pediatric patients through self-management
interventions that include set of self-management skills and practice [22]. Effective self-
management skills and practice in pediatric diabetic patients involves the collection of
advanced techniques and is best achieved by engaging in high-quality structured
education [23].

The current study reported that near half of the children’s age ranged between 7-12 with
Mean + SD (11.50 +4.58), this findings was agreement with [1]. , in study in titled
«Epidemiology, presentation, and diagnosis of type 2 diabetes mellitus in children and
adolescents» , who reported DM in children can occur at any age, but 40% of children
diagnosed are between 10 to 14 years old and 60% are between 15 to 19 years old.

As regards gender, more than half of studied children were female, this findings is in line
with an epidemiological study of diabetes made in Egypt which found that the gender
distribution is 1.1 male to female ratio [24]. Also this findings consistent with [25]. In study
in titled «Effect of instructions on selected self-care practices among type-1 diabetic
children» who found that more than half of the children were female. Also this findings
inconsistent with [26]. In study in titled «Factors Affecting Self-Care Practices of Diabetic
School Students», who found that more than half of the students were males?

As regards children educational level more than half of the studied children in the current
study had educated this findings agreed with [25]., , in study in titled «Effect of
instructions on selected self-care practices among type-1 diabetic children» , who
reported the majority of the diabetic children were educated .

Concerning diabetes related complications; the present study showed that half of studied
children previous hospitalization caused by diabetes related complications. This finding
was in agreement with [27]. In study in titled « A community based study on perceived
knowledge of diabetes on cause, control, prevention and complications among diabetic
patients in Bengaluru city», who reported that diabetes related complications were
prevalent in about forty two percent.

In relation to duration of illness the findings present study revealed that more than half of
the children duration of illness were more than one year this findings was in agreement
with study done in Egypt by [28]., study «Effect of Caregiver's Health Education on
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Patterns of Self-Management and Glycemic Control in Pediatric Type 1 Diabetes»,
reported that more than half of the sample duration of illness more than one year.

The current study revealed that half of the children diabetes onset at age 6-12 years, this
findings was in line with study done by [27]. , in study in titled «Education effectiveness
in diabetes mellitus type 1 management made by children’s caregivers», reported that
the most of sample were on the school stage. The disease has appeared abruptly in early
childhood, with solid symptoms indicating the presence of the disease [29].

As regards family history of diabetes, the findings of the present study revealed that the
majority of children had reported positive family history of diabetes. This finding was in
agreement with [27], in study in titled «A community based study on perceived knowledge
of diabetes on cause, control, prevention and complications among diabetic patients in
Bengaluru city», and revealed that the positive family history of diabetes was reported by
forty percent of the diabetic patients in Bengaluru City. Similarly, [30] in Port Said City-
Egypt , , in study in titled « The effect of educational intervention on knowledge, attitude
and glycemic control in patients with diabetes mellitus» found that seventy five percent
of patients with diabetes had positive family history of diabetes.

Being a caregiver for a diabetic child is a major challenge [31] Mothers identify a needs
for close monitoring and attention to the child’s diabetes especially for those at very young
age [32].The present study revealed that fathers and mothers education had significant
impact on self-care managements and practices of their diabetic children, the present
study showed that the maijority of the fathers and mothers’ had educated.

This may be referred to the relation between the educational level, which increases the
background information and awareness of the family about diabetes and its management,
which improves self-care practices. [33] , study «A therapeutic education program for
diabetic children recreational, creative methods, and use of puppets in Patient Education»
and reported that education interferes significantly in adherence to treatment of DM, as
they may have difficulty to understand treatment recommendations and can interfere with
adherence to treatment of caregivers too.

This findings partially disagrees with the study done in India [34], study «Awareness
regarding self-care among diabetics in Rural India» and the UAE [35], study
«Knowledge, attitude and practices of diabetic patients in the United Arab Emirates» ,
found that the high educational level of fathers was only associated with better self-care
practices while the mother’s educational level was not significant predictor of self-care of
diabetic children; this association can be explained by that the father’'s educational level
was a proxy for income, whereas the mother’s educational level was not.

Regarding diabetes related complications; the present study showed that one third of
studied children had no diabetic complications and near half of them had short term
complications. This finding was in agreement with  [29] (Wong's Essential care of
Pediatric Nursing), reported in diabetes related literature, short term complications of
diabetes such as DKA, hypoglycemia and hyperglycemia most common occur in the first
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year of diagnosis. Regarding long-term complications of diabetes involve both the
microvasculature and the macrovasculature. The principal microvascular complications
are nephropathy, retinopathy, and neuropathy. Microvascular disease develops during
the first 30 years of diabetes, beginning in the first 10 to 15 years after puberty. Macro
vascular disease develops after 25 years of diabetes related to poor diabetic control

This study reported that majority of parent’'s income were not enough? The present
finding were consistent with a German study done by [36],, in study in titled «The
association between socio-economic status and diabetes care and outcome in children
with diabetes type 1 in Germany» showed a significant association between
socioeconomic status and diabetes self-management patterns and glycemic control given
that, low socio-economic status is linked to poor diabetes management and glycemic
control with higher complications and bad outcomes.

From the researcher point of view patients with low socio-economic status have a high
hospital admission rate, reflecting the importance of individual education not only to the
routine health education of this vulnerable group. Thus, those families with more financial
resources may have been more able to furnish the necessary diabetes supplies for blood
glucose monitoring and intensive insulin therapy [37] The current study reported that the
three fourth of studied children had diabetes type 1 and near one fourth of them had
diabetes type 2, this findings agreement with [38], in study in titled «Does breast feeding
influence the risk of developing diabetes mellitus in children» , who mentioned that type
1 diabetes remains the most prevalent form of diabetes in children. However, type 2
diabetes mellitus is estimated to occur in one to three (20% to 33%) of new diagnoses of
diabetes in children today. The rate of type 2 diabetes mellitus in children continues to
rise even as the obesity rates have plateaued in these age groups.

Diabetes self-management and education is a dynamic mean for maintaining health. It is
a behavior to promote health, prevent illness, treat and cope with health problems.
Moreover, it comprises those activities performed independently by the individual to
promote and maintain personal well-being throughout life. The effective management of
chronic illnesses as diabetes mellitus, is a complex task that touches nearly every
important aspect of daily life. It requires significant participation by patients and their
families. " [39], [40] ".

The findings of the study revealed that total scores of all domains of diabetic self-care
management (dietary control, medication adherence, physical activity, health care use)
was significantly improved throughout the study, the findings showed that majority of the
studied children had poor diabetic self-care management in the preprogram, while in the
post-program the majority of the children had good diabetic self-care management.

Moreover, a significant improvement in the mean total scores of diabetic self-care
management in post- program (38.73+5.85) compared to (17.80+£8.86) in pre- program.
It is consistent with the findings of the current study a previous Egyptian study done by
[41], in study in titled «Effect of an Intervention Program on Improving Knowledge and
Self-Care Practices for Diabetic School-age Children », and reported a significant
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improvement in diabetes self-management and practices associated with educational
program. Also it comes in concordance with the findings of a study conducted in United
States stated by [42], study «New-onset diabetes educator to educate children and their
caregivers about diabetes at the time of diagnosis», mentioned an association between
the implementation of educational program to the newly diagnosed T1DM children and
their caregivers and the great improvement in diabetes self-management patterns as well
as the long term clinical outcome among this target group . From the researcher point of
view it may be due to the studied children at school age and this age more liable to
understand and gain information and remain knowledge after program who received

Concerning with total scores of performance of four self-care practice (blood glucose
testing, foot care, insulin injection by pen and by syringe), the present study findings
showed that in pre-program the all of the studied children had poor performance of this
selected four self-care practice, while in post-program the majority of the studied children
had good performance, with highly statistically significant difference between pre and
post-program mean total scores of all of diabetic self-care practice. The study findings
supported by the study done in Egypt by [25], study «Effect of instructions on selected
self-care practices among type-1 diabetic children», mentioned no practice of self-care
among children and adolescents with T1D before receiving instructions. However,
statistically significant improvements were revealed in their performance of the selected
self-care practices after receiving related instructions.

Studies from both developed and developing countries have reported that diabetes
knowledge is generally poor among diabetic patients. Improving patients' knowledge
about diabetes self-care practices allows them to better contribute to their care and is a
small investment with a large benefit. " [43], [44] ".

From the researcher point of view it may be due to increasing the psychomotor abilities
and the more eagerness to be self-dependent in studied children and increasing abilities
to assume additional responsibility for their own health, including maintaining health
practices, taking prescribed medications, keeping appointments, and performing
procedures when necessary. However, statistically significant improvements were
reported in all domains (dietary control, medication adherence, physical activity, and
health care use) of diabetic self-care management and their performance of the selected
four self-care practices after receiving related stepwise program. This leads to
acceptance of the set research hypothesis of effect of a stepwise program on preventing
diabetic complications among children suffering from DM. Regarding the relation between
demographic characteristics of the studied children and total diabetic self- management
scores, the current study shows that no statistical significant relation between diabetic
self-management scores and socio-demographic characteristics of the studied children
pre and post program.

This was in agreement with the study performed in outpatient diabetes clinic in the UAE
[35], study in titled « Knowledge, attitude and practices of diabetic patients in the United
Arab Emirates », who reported that there were no statistically significant association
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between patients’ diabetic self-care management and practice scores and socio-
demographic characteristics of the children as number of previous hospitalizations, sex,
age and socioeconomic level.

The present study has also identified a positive and significant influence of children’s age
on their self-care performance scores. The current study showed that statistically
significant relation between children age and total self-care practice in pre and post
program. In agreement with this [29], (Wong's Essential care of Pediatric Nursing) ,
emphasized that as school age children and adolescents develop they are able to assume
additional responsibility for their own health, including maintaining health practices, taking
prescribed medications, keeping appointments, and performing procedures when
necessary due to increasing psychomotor and cognitive abilities. Stressed the importance
of taking child’s age and cognitive development into account in self-care instructional
programs the significant and independent positive effect of the stepwise was confirmed
through multivariate analysis, which identified it as the main positive predictor of the total
performance score. This success could be attributed to more than one reason. First, the
program content was easy to be assimilated to children and adolescents and their
accompanying mothers. Second, the process of stepwise was in a friendly environment,
with small groups acting as encouraging teams for each other. Last, each child was given
full opportunity to practice the skill until mastered. Added to these factors is the positive
attitude and psychological support provided by the healthcare providers in the study
setting. In congruence with this, the benefits of peer-based interventions have been
revealed in a recent systematic review [45], Nonetheless, the best approaches in such
stepwise program still need further research [46],

Diabetes self-management and education (DSME) is an important component in
providing quality care to all diabetics. DSME helps patients develop the knowledge, skills,
and abilities necessary for effective self-care. Diabetes programs as a behavioral and
psychosocial strategy to facilitate self-care so as to provide better results. Several DSME
interventions are capable of providing effective change in promoting behavior change
[47], DSME as an effective education, cost protection, can prevent complications.
Diabetes self-management is a form of diabetes health education to improve health
knowledge and behavior [48], Diet modification, physical activity, stress management,
and pharmacological therapy all play a role in achieving the desired outcome for diabetes
[49], Diabetes self-management support refers to the support needed to apply and
maintain skills and behaviors in a sustainable manner [50],

The findings of the present study draw attention to the importance of gaining adequate
understanding of patient's knowledge which will continue to be an important foundational
procedure in designing appropriate interventions for this vulnerable group. Patients who
are more self-aware about the disease, who have more knowledge and who are regularly
involved in self-care practices, achieve better management of the disease. Health
education programs proposed should be tailored and individualized to the needs of
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patient’s. They should be attainable and the patient’s should be involved in decision-
making, monitoring and evaluation all of which are likely to increase compliance.

CONCLUSION

Stepwise program was prevent diabetic complications among children suffering from
diabetes mellitus observed by increased mean total scores of diabetic self-care
management and practices post-program

RECOMMENDATIONS

Promoting diabetes self- care stepwise programs to children with DM to enhance
diabetic's self- care practices and prevent diabetes related complications at all
children.

Maintain continuous the stepwise for the families and their children suffering from
D M for glycemic control, improved quality of life, prevent diabetes complications
and fewer hospital admissions.

Disseminating of the stepwise for all diabetic children and their families through
APPS, Facebook, and other social med
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