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Abstract 
 

Introduction: Information technology enabled diabetic children for 

management of themselves and helps to improve their care 

processes, which in turn reduces the rate of diabetic complications. 

Aim: The study aimed to study the effect of information technology 

based intervention on glycemic control of children suffering from 

diabetes. Subjects & Methods: A quasi-experimental study design 

was utilized in this study. This intervention study was carried out 

including a purposive sample of 80 diabetic children with a 

predetermined criteria, suffering from type 1 diabetes and attending 

diabetes clinic in Palestinian Medical Relief Society, Gaza Strip 

from January 2013 to June 2013. A structured questionnaire was 

used to collect data about characteristics of the studied children 

(pre/posttest questionnaire) about knowledge, actual practice and 

use of information technology in glycemic control. According to the 

deficit needs of the studied children, the information technology 

based intervention was designed. Results: The study results 

revealed that, there was a statistical significant difference between 

pre and post test of information based intervention in most items 

related to diabetic children's knowledge and actual practice and use 

of information technology in glycemic control. Post information 

technology based intervention a significant improvement was 

observed in children's knowledge and actual practice with lowering 

of their mean levels of blood glucose. Conclusion: Information 

technology based intervention was effective in improving glycemic 

control of children with type 1 diabetes. Recommendation: The 

study recommended to apply such IT based intervention programs 

in other diabetic clinics and hospitals  for better glycemic control of 

diabetic children. 

 

Key words: information technology, type 1 diabetes mellitus, 

knowledge, practice, glycemic control, health education program, 

pediatric nursing. 
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Introduction 

nformation technology enable diabetes management 

(ITDM) and helps to improve diabetic-care processes, 

which in turn reduces the rate of diabetic complications. Self-

management technologies provide diabetic children and their 

care givers with educational resources and data gathering 

mechanisms for managing their own care. These 

technologies include automated phone systems that generate 

reminders or offer educational content; electronic diary tools 

that collect information to be taken (Davis et al., 2012). 

However, Information technology in the form of the 

Telephone-Linked Care (TLC) diabetes system is considered 

the important program in providing management of diabetes 

through monitoring, educating and coaching the children 

with diabetes to improve their nutrition, physical activity, 

blood glucose testing and medication taking. Currently, the 

TLC complements the care provided to children with 

diabetes by general practitioners, endocrinologists, diabetes 

educators and other health care workers (Interactive 

Information Technology in Diabetes Care, 2011). 

Type 1 diabetes incidence varies greatly between 

different countries, within countries and between different 

ethnic population. Mean annual incidence rates for childhood 

type 1 diabetes (0-14 years age group) is 0.1 to 57.6 per 

I 
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100,000 comparing different countries of the world (Gage et 

al., 2012). 

Approximately one in three children born in the United 

States will develop diabetes. The odds are higher for African-

American and Hispanic children: nearly 50% of them will 

develop diabetes (Urrutia-Rojas and Menchaca, 2009).  

It is generally accepted that in order to effectively 

manage diabetes, education about components of 

management such as blood glucose monitoring, insulin 

replacement, diet, exercise, and problem solving strategies 

must be delivered to the diabetic children and their families. 

Education seems necessary both at diagnosis, where there is 

usually no knowledge base and diabetic children and their 

families are given the basic skills for controlling the disease 

and throughout the patient’s lifetime, with ongoing attention 

to self-management skills, screening and prevention of 

complications and new development in these areas. Since 

management of diabetes requires lifestyle changes, most 

clinicians feel it is important for education to be delivered to 

the whole family (Gage et al., 2012). 

 

The existing and emerging technologies such as 

wireless devices (cell phones) with E-mail and text 

messaging (SMS) functionality, pagers, and the Internet can 
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help facilitate patient self-management of diabetes. These 

types of devices are practical and cost-effective methods for 

monitoring clinical outcomes and increasing patient 

adherence to treatment (Krishna and Boren, 2008). 

Wireless technologies can be used as intermediary tools to 

facilitate the information between patient and care provider 

and treatment advice between clinic visits. Results from 

studies incorporating the use of remote patient monitoring 

devices (cell phones and other wireless tools) have indicated 

significant decreases in HBA1c levels and improved health-

related outcomes in diabetes (Faridi, 2008 and Krishna and 

Boren 2008 ). 
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Significance of the study: 

According to the annual report of the department of 

health Gaza Strip in 2010, there are 986 children were 

diagnosed as Type 1 diabetes and 4.8% of them complaining 

from diabetes related complications, they faced some 

difficulties in accessibility to Palestinian Medical Relief 

Society (PMRS) which care given for 1,440,332 populations 

at 364 km (Ministry of Health, (MOH), Gaza Strip 2009). 

Thus this study would be of great value for nursing practice 

by testing the effect of information technology in glycemic 

control of children suffering from Type 1 diabetes.  
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Aim of the Study 

This study aimed to study the effect of information 

technology based intervention on glycemic control of 

children suffering from diabetes.  

Objectives of the Study 

 Assess knowledge of the diabetic children regarding the 

effect of information technology based intervention on 

their glycemic control. 

 Design IT based intervention in the light of the actual 

need assessment of the study sample. 

 Implement and evaluate the effect of IT based 

intervention on glycemic control of the study sample. 

Hypothesis 

The information technology based intervention would 

affect the glycemic control of the diabetic children. 
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Review of Literature 

Part I: Overview about Diabetes Mellitus 

Definition: 

iabetes mellitus is a chronic disorder of metabolism 

characterized by a partial or complete deficiency of the 

insulin hormone. It is the most common metabolic disease, 

resulting in metabolic adjustment or physiologic change in almost 

all areas of the body (Urrutia-Rojas and Menchaca, 2009).  

Type 1 diabetes mellitus (T1DM) is a disease in which 

the cells in the pancreas that produce insulin are destroyed by 

the body’s own immune system (an autoimmune disease), 

this process leads to insulin deficiency. While, insulin is a 

hormone that lowers blood glucose (sugar), therefore, 

without insulin, hyperglycaemia (high blood glucose levels) 

occurs (Daneman, 2010). 

Pathophysiology: 

Certain foods are converted into glucose, which is the 

primary energy supply. Insulin from beta cells of the pancreas 

transports glucose into cells for cell metabolism. Diabetes 

mellitus occurs when beta cells are unable to produce insulin 

(Type 1 diabetes mellitus). As a result, glucose doesn’t enter 

cells and remains in the blood. Increased glucose levels in the 

blood signal the body to increase the intake of fluid to flush 

D 
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glucose out of the body in urine, resulting in increased thirst 

and increased urination in the patient. Cells become starved for 

energy because of the lack of glucose and signal the body to eat 

causing the patient to experience an increase in hunger (Jonson 

and Keogh, 2010).  

Diabetes mellitus is considered as a group of metabolic 

diseases characterized by elevated blood glucose levels 

(hyperglycemia) resulting from defects in insulin secretion, 

insulin action or both. Chronic hyperglycemia is associated 

with microvascular and macrovascular complications that can 

lead to visual impairment, blindness, kidney disease, nerve 

damage, amputation, heart disease and stroke (American 

Diabetes Association, 2012). 

Epidemiology: 

Prevalence: 

In the United States, the prevalence of diabetes is 

estimated to be 23.6 million people, roughly 7.8% of the 

population (National Institute of Diabetes, 2009). 

According to the International Diabetes Federation it 

was mentioned that, Egypt considered to be on top of all the 

countries in the Middle East and North Africa (MENA), with 

a prevalence of diabetes reported as 12.6% under the age of 

15 years (Soltesz et al., 2010). 
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However, the true prevalence of diabetes is dramatically 

underestimated (Canadian Diabetes Association, 2008). The 

total prevalence of diabetes under 20 years of age was 

estimated  as 215.000, or 0.26% of all people in this age group 

have diabetes, about 1 in every 400 children has diabetes 

(American Diabetes Association, 2011). 

Incidence: 

Diabetes mellitus in children can occur at any age but 

has a peak incidence between ages 10 and 15 years, with 

75% diagnosed before 18 years of age. The incidence in boys 

is slightly higher than in girls (1:1 to 1.2:1), the highest 

reported incidence rates are in Finland, with increasing from 

31.4 per 100.000 inhabitants per year in 1980 to 64.2 per 

100.000 inhabitants per year in 2005, and the lowest 0.1 per 

100.000 inhabitants per year among children under the age of 

15 years in China and Venezuela (Hockenberry and 

Wilson, 2009). 

In Palestine according to the annual report of the 

department of health in 2010, there are 986 children were 

diagnosed as Type 1 diabetes and 4.8% of them complaining 

from diabetes related complications. The total number of new 

diabetes mellitus was 3485 with incidence rate 24.2/10000 of 

population, while the number of dead cases was 85 cases 

according to death certificate, distributed among sex as 
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45.9% male and 54.1% female (Ministry of Health/ 

Palestine, 2009). 

Clinical manifestations: 

Diabetes Mellitus is not a single hereditary disease but 

a heterogeneous group of diseases, all of which ultimately 

lead to an elevation of glucose in the blood (hyperglycaemia) 

and loss of glucose in the urine as hyperglycaemia increases. 

It is also characterized by the three "polys" and inability to 

reabsorb water, resulting in increased urine production 

(polyurea) excessive thirst (polydipsia) and excessive eating 

(polyphagia), sweating, tremor, dizziness, tachycardia, pallor 

and headache (Sue, 2011). 

Diagnosis of type 1 DM in children  

The diagnosis of type 1 DM in childhood is not 

difficult, depending on physician and nurse's awareness 

about the manifestations of diabetes and the investigations 

which include urine analysis for glucose & ketones, random 

blood glucose, blood electrolytes and acid-base balance 

(Robinson & Roberton, 2013). 

The diagnosis is usually straightforward when the 

classic symptoms are confirmed and supported with 

laboratory diagnosis which include fasting plasma glucose 

levels above 126 mg/dl or post prandial values consistently 
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above 200 mg/dl and whether ketonuria accompanies the 

glucosuria (Lawrence et al., 2012).  

Additionally, glucosylated hemoglobin (HBA1C): is 

glucose normally attaches itself to the hemoglobin molecule 

on a red blood cell. Once attached, it cannot dissociate. 

Therefore, the higher of blood glucose levels, consequently 

the higher of HBA1C levels, the results of this test show the 

average blood glucose level over the previous three months. 

Samples of HBA1C can be drawn at any time during the day. 

Other investigations are connecting peptide (c-peptide), when 

produced by pancreatic beta cells is broken apart by an enzyme, 

two products are formed: insulin and connecting peptide. 

Because c-peptide and insulin are formed in equal amounts. 

This test indicates the amount of endogenous insulin 

production. Child with type 1 diabetes usually have no or low 

concentrations of c-peptide (Joyce et al., 2011).  

Classification: 

Type 1 DM: 

Type 1 DM is the most common form among children 

and adolescents, caused by partial or total destruction of the 

beta cells of the Langerhans islets, resulting in progressive 

inability to produce insulin. This aggression is generally of an 

autoimmune nature, resulting both from environmental and 

genetic processes. There is a great propensity to diabetic 
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ketoacidosis, which is a severe state of diabetic decompensation 

with immediate risk of death. In type 1 DM, Insulin is always 

necessary for its treatment and should be initiated as soon as 

diagnosis is confirmed (Sociedade, 2010). 

Type 1 DM has two forms. Immune-mediated diabetes 

mellitus results from an autoimmune destruction of the beta 

cells. It typically starts in children or young adults who are 

slim, but it can arise in adults of any age. Idiopathic type 1 

refers to rare forms of the disease that have un known cause 

(Hockenberry and Wilson, 2009). 

Type 2 DM: 

The increase in the number of cases of type 2 DM in 

the young has followed the increase in prevalence of 

childhood obesity. Currently, type 2 DM accounts for a 

considerable proportion of recently diagnosed cases of 

diabetes in the pediatric population. The changes in lifestyle 

that took place during the last century, such as changes in the 

diet and the dramatic reduction in physical activity, together 

with fetal exposure to hyperglycemia, in the form of 

gestational diabetes and glucose intolerance of pregnancy, 

have determined the impact of this phenomenon. There are 

no specific markers for type 2 DM. Low birth weight and 

obesity during the prepubescent phase are risk factors for 

insulin resistance and diabetes (Gautier et al., 2011). 
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Maturity-onset diabetes of youth (MODY) (related to type 2): 

Maturity-onset diabetes of youth (MODY), which is a 

form of diabetes mellitus that is inherited genetically, with 

early onset, caused by defects in beta cell function and 

exhibiting an autosomal dominant transmission pattern. 

However, in type 1 DM, the parents are generally not 

diabetic; in MODY, one of the parents is generally affected 

and in type 2 DM, both parents have type 2 DM or impaired 

glucose tolerance (Barret, 2013). 

Complications: 

Type 1 DM has two major acute complications, Diabetic 

Keto Acidosis (DKA) and hypoglycemia. The DKA is a 

metabolic state resulting from acute hyperglycemia and results 

in a mortality rate of 0.5 percent, mostly due to cerebral edema. 

The DKA is occurring in an average of 40 percent of children 

presenting with diabetes. In established diabetes, the rate is 1 to 

8 percent per year. Risk factors include infection and insulin 

omission. The DKA is treated with immediate hospitalization, 

insulin replacement and rehydration (Glastras et al., 2009). 

Hypoglycemia is a complication of insulin treatment. 

Symptoms caused by a fall in blood glucose include 

shakiness and emotional instability. In severe cases, there 

may be seizures or unconsciousness. There has been concern 

about possible brain dysfunction due to prolonged or repeated 

hypoglycemic episodes. However, there is limited evidence 
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of permanent cognitive sequelae and they are considered 

minor (Schoenle et al., 2012).  

Chronic complications associated with Type 1 DM 

include microvascular complications such as retinopathy, 

nephropathy, neuropathy, and macrovascular complications. 

Macrovascular complications include circulatory and 

cardiovascular events such as stroke and myocardial 

infarction, which are rare in children and adolescents. 

However, risk factors such as hypertension, smoking and 

dislipidemia should be managed (Glastras et al., 2009).  

Chronic complications have been linked to poor 

glycemic control and the duration of the disease. Many 

chronic complications are rare in childhood, but management 

of diabetes in childhood has implications for later 

development of complications. The survival-free period of 

retinopathy and microalbuminuria was significantly longer 

for those diagnosed before 5 years of age compared with 

those diagnosed later (Donaghue et al., 2013). 

The risk of clinical retinopathy increased by 28 percent 

for every pre pubertal year of duration and by 36 percent for 

every post-pubertal year of duration. However, there has been a 

declining incidence of some of the long term complications 

over recent decades likely due to improvements in diabetes 

management (Pambianco et al., 2006 and Finne et al., 2005). 



 Review of Literature 

                                                                                    14 

Diabetes is associated with a number of health-related 

complications. The level of hyperglycemia and duration of the 

disease are associated with an increased risk of developing 

macrovascular and microvascular complications such as 

neuropathy, nephropathy, retinopathy, myocardial infarction, 

and stroke (American Diabetes Association, 2012).  

Developing cardiovascular complications is one of the 

effects of long-term, poorly controlled type 1 DM. The effects 

occur in both small and large blood vessels. Small vessels in 

the kidneys, the retina of the eye and the nerves are damaged, 

leading to kidney disease and possible failure (diabetic 

nephropathy); sight problems and possible blindness (diabetic 

retinopathy); and changes in pain sensation, loss of muscle 

control and poor balance. Damage to large blood vessels 

increases the risk of heart disease (Daneman, 2010). 

Diabetes mellitus contributes to the increased morbidity and 

mortality (Whittemore et al., 2005). 

Management: 

Type 1 diabetes is managed by a combination of 

insulin replacement and balancing of diet and exercise in 

order to maintain glycemic control and prevent the 

occurrence of complications. Glycemic control, which is 

directly linked to complication rates and is monitored by the 

measurement of glycosylated hemoglobin (HBA1c), which 
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reflects the mean blood glucose level over the previous 2 to 3 

months (Glastras et al., 2009). 

Lowering HBA1c has been associated with a reduction 

of microvascular and neuropathic complications of diabetes. 

It is generally accepted that in order to effectively manage 

diabetes, education about components of management such 

as blood glucose monitoring, insulin replacement, diet, 

exercise, and problem solving strategies must be delivered to 

the diabetic children and their families. Since management of 

diabetes requires lifestyle changes, most clinicians feel it is 

important for education to be delivered to the whole family 

(Gage et al., 2012). 
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Part II (A) Information Technology and Glycemic 

Control 

Information Technology (IT), a term coined in the 

1970s, which literally means “healing at a distance” signifies, 

the use of IT to improve diabetic children outcomes by 

increasing access to care and medical information (Strehle 

and Shabde, 2009). 

History of information technology 

Historically, IT can be traced back to the mid to late 

19th century with one of the first published accounts 

occurring in the early 20th century when electrocardiograph 

data were transmitted over telephone wires. The IT, in its 

modern form, started in the 1960s in large part driven by the 

military and space technology sectors, as well as few 

individuals using readily available commercial equipment. 

Examples of early technological milestones in telemedicine 

include the use of television to facilitate consultations 

between specialists at a psychiatric institute and general 

practitioners at a state mental hospital, and the provision of 

expert medical advice from a major teaching hospital to an 

airport medical centre (Rao and Lombardi, 2009). 

Recent advancements  and increasing availability and 

utilization of IT by the general population have been the 

biggest drivers of telemedicine over the past decade, rapidly 

creating new possibilities for health care service and 
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delivery. This has been true for developing countries and 

underserved areas of industrialized nations. The replacement 

of analogue forms of communication with digital methods, 

combined with a rapid drop in the cost of IT, have sparked 

wide interest in the application of IT among health-care 

providers, and have enabled health care organizations to 

envision and implement new and more efficient ways of 

providing health care (Wootton et al., 2010). 

The introduction and popularization of the internet has 

further accelerated the pace of IT advancements, thereby 

expanding the scope of telemedicine to encompass Web-

based applications (e.g. E-mail, SMS, tele consultations and 

conferences via the internet) and multimedia approaches (e.g. 

digital imagery and video). These advancements have led to 

the creation of a rich tapestry of telemedicine applications 

that the world is coming to use (Wootton et al., 2009). 

Importance of using information technology in glycemic 

control 

As technology becomes increasingly accessible and 

affordable, in addition, it is playing a growing role in the 

management of chronic diseases. However, many clinicians are 

now investigating the role of the internet, cellular phones and 

other wireless technologies in monitoring their diabetic children 

and improving access to medical care and information (Idriss 

et al., 2009, Morak et al., 2008 and Wilkinson et al., 
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2008). An increasing number of diabetic children are 

expressing interest in integrating such technologies into their 

health care management (Grover et al., 2012). 

This provides an opportunity for new technologies, such 

as mobile phones linked to glucometers, to be leveraged to 

improve the communication between diabetic children, their 

parents and their health care providers (Lipton et al., 2005). 

Education and information technology is part of 

diabetes care that have been studied. There are other reviews 

on health care telephone technology, automated telephone 

messages, cell phone technology diabetes, Web-assisted 

interventions and diabetes-computerized learning technologies 

(Boren et al., 2008). 

Existing and emerging technologies such as wireless 

devices (cell phones) with E-mail and text messaging, short 

message service (SMS), pagers and the internet can help 

facilitate diabetic child self-management of diabetes. These 

types of devices are practical and cost-effective methods for 

monitoring clinical outcomes and increasing diabetic child 

adherence to treatment (Krishna and Boren, 2008).  

The use of the motivational game may also increase the 

frequency of monitoring and improve diabetes knowledge. The 

cell-phone-based diabetes management system, in conjunction 

with Web-based analytics and therapy optimization tools 
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(WellDoc system), may significantly improve HbA1c in 

patients with diabetes (Quinn et al., 2008). The use of these 

devices may encourage diabetic child to adhere to their 

monitoring regimens by acting as reminders to self-manage 

their disease. While, long-term telemedicine-based follow-up of 

insulin-pump-treated diabetic child using a cell phone, SMS, 

and Web-based platforms is safe and feasible and may improve 

metabolic control (Benhamou et al., 2007). While it was a 

self-managed wireless two-way pager able to send and receive 

text message reminders may improve metabolic control 

(average HBA1c decrease of 0.1%–0.3%) and adherence to the 

treatment plan (Leu et al., 2005). Also, it was suggested that, 

the use of a wireless personal digital assistant (PDA) with 

diabetes management software and an integrated motivational 

game may assist youth (8–18 years) with diabetes (Type 1 and 

Type 2) in managing their blood glucose levels (Kumar et al., 

2008).  

Technological developments allow remote monitoring 

of diabetic child and improve diabetes care. However, 

although systematic reviews have confirmed the feasibility of 

remote monitoring, questions remain regarding its efficacy in 

long-term diabetes control (Farmer et al., 2010 and 

Montori et al., 2009). This was emphasized in IT 

communication for health care (m-health) represents the 

evolution of telemedicine from desktop to wearable 
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technologies (Istepanian et al., 2009). In the case of diabetes 

management, m-health might improve the accessibility to 

and ability of diabetic children to engage in self treatment.  

One study of 93 diabetic child with type 1 diabetes and 

another of 30 diabetic children with type 2 diabetes showed no 

benefit of the m-health intervention on  HBA1c (However, a 

recent qualitative analysis of the diabetic patient’s perspective 

of using telemedicine concluded that, its potential depends on 

consistent, supportive interactions with health-care providers 

Faridi et al., 2008 and Farmer et al., 2005).   

Self-management is recognized as an integral part of 

diabetes care. The automated interactive telephone system 

aiming to improve the uptake and maintenance of essential 

diabetes self-management behaviors (International 

Diabetes Federation, 2012 and Shaw et al., 2010). There is 

growing interest in the use of interactive telephone 

technology to support chronic disease management. The 

implementation of an automated telephone self-management 

support program for diabetic children give the opportunity to 

monitor child safety (International Diabetes Federation, 

2009). 

Lifestyle modifications such as increased physical 

activity (PA) and dietary changes were shown to have a 

positive impact that improved metabolic syndrome and reduced 
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the risk of developing diabetes by 39% to 58%. A systematic 

review of health technologies for monitoring and managing 

type 1 and type 2 diabetes mellitus determined that there are 

gaps in current understanding of evidence for effectiveness of 

self-monitoring devices and technologies (Russell et al., 2009). 

Health education: 

In order to effectively manage diabetes, education 

about components of management such as blood glucose 

monitoring, insulin replacement, diet, exercise, and problem 

solving strategies must be delivered to the diabetic child. 

Therefore, education is important both at diagnosis, where 

there is usually no knowledge base and patient and family are 

given the basic skills for controlling the disease and 

throughout the diabetic child’s lifetime, with ongoing 

attention to self management skills, screening and prevention 

of complications and to new development in these areas. 

Since management of diabetes requires lifestyle changes, it is 

important that education be delivered to the whole family 

members (Gage et al., 2012). 

Education is the key to successful management of 

diabetes. However, there is evidence that educational 

interventions in childhood and adolescent diabetes have a 

modestly beneficial effect on glycemic control and a stronger 

effect on psychosocial outcomes (Murpy et al., 2006 and 

Northam et al., 2006). 
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Uses of IT in glycemic control 

The use of IT has been driven by the need to provide 

cost effective, efficient, timely health care information to 

diabetic children in, rural and remote areas. While this form 

of IT has been available for the past thirty-five years in 

countries such as the USA and Canada. These new 

technologies have provided different platforms in which to 

provide healthcare. Advances such as these, have led to 

health professionals communicating using cell phone, SMS, 

internet, E-mail with diabetic children located in their own 

home, increasing accessibility and equity of services 

provided (Schlachta et al., 2010). 

The IT applications can be classified into two basic 

types, according to the timing of the information transmitted 

and the interaction between the individuals involved health 

professional-to-health professional or health professional-to- 

diabetic children. Store-and-forward, or asynchronous. The 

IT involves the exchange of pre-recorded data between two 

or more individuals at different times. For example, the 

diabetic children or referring health professional sends an E-

mail description of a medical case to an expert who later 

sends back an opinion regarding diagnosis and optimal 

management (Rao and Lombardi, 2009). 

In contrast, real time, or synchronous, IT requires the 

involved individuals to be simultaneously present for 
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immediate exchange of information, as in the case of 

videoconferencing. In both synchronous and asynchronous 

telemedicine, relevant information may be transmitted in a 

variety of media, such as text, audio, video, SMS. E-mail or 

still images. The majority of IT services, most of which focus 

on diagnosis and clinical management. In addition, biometric 

measuring devices such as equipment monitoring heart rate, 

blood pressure and blood glucose levels are increasingly used 

to remotely monitor and manage diabetic children as chronic 

illnesses. Some predict that IT will profoundly transform the 

delivery of health services in the industrialized world by 

migrating health care delivery away from hospitals and 

clinics into homes (Heinzelmann et al., 2009). 

In low-income countries and in regions with limited 

infrastructure, IT applications are primarily used to link 

health-care providers with specialists, referral hospitals, and 

tertiary care centers. Even though low-cost IT applications 

have proven to be feasible, clinically useful, sustainable, and 

scalable in such settings and underserved communities 

(Wootton, 2008). 
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Advantages and disadvantages of using information 

technology in glycemic control: 

Information Technology (IT) is a common expression 

for a variety of different computer, information and 

communication devices (hardware), applications (program), 

networks (internet), and services. It is a general concept 

which encompasses all communication devices of the 

modern society and their usage. Its primary purpose is 

mediating information and enabling the communication 

process. When it comes to IT, the internet and mobile 

technology, and their applications are most often considered, 

it is important to stress that IT does not include only 

computers and mobile phones, but is also present in many 

other types of technology, which can be encountered also by 

diabetic children (Pinterič and Grivec, 2007). 

The broad IT definition also includes a variety of 

everyday technologies, like: internet, cell phone, playing 

consoles, various players and digital cameras. Put shortly, all 

types of technology that diabetic child may encounter in their 

home environment and also uses them. Because of its nature, 

IT already has numerous advantages. Besides using it for 

pleasure and entertainment, it can be also used for sending 

SMS, E-mail and phone calls to the doctor regarding diabetes 

problems (Punie, 2007). 
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The IT encourages diabetic children to send messages 

to specialist asking him how to do if any medical problems 

occured ; it motivates them and at the same time gives the 

capability to do certain activities. Besides that, its presence 

betters the learning environment and enriches the learning 

experience (Markovac and Rogulja, 2009). It was claimed 

by Punie (2007), that IT enables the diabetic children to 

process the learning content of diabetes in an entertaining 

and interesting way, while McPake et al. (2009) have proved 

that the usage of IT also develops the child’s competencies. 

The IT is not only an educational tool, but also a 

supporting one, because it helps to develop children with 

special needs and behavioral problems. Besides that, it lays the 

foundation for long life learning and personal development, 

because among other things it also develops the digital 

competence and technical competences, which are needed for 

employment, education, self-development, and general 

activeness in the modern society (Markovac and Rogulja, 

2009). 

 The usage of IT is essential for the diabetic children, 

because it can help him or her to integrate in the “electronic-

society”, meanwhile the child can use it to communicate with 

others. For many years, the IT have been judged for their 

potentially bad influence on the child. Often, worries about the 

usage of IT are concerned with the question how early 



 Review of Literature 

                                                                                    26 

exposing of the child to the IT influences its general 

development (Punie, 2007). Experts claim that the diabetic 

children learn more from real-life experiences than from the 

ones offered by IT, especially if the content is not suitable for 

the children. The debate about the technology’s influence on 

the child’s development has long ago exceeded the borders of 

academic circle and became public (Kirkorian et al., 2009). 

The general public thinks that, the usage of IT is 

dangerous for the diabetic children, and that its creative 

potential is being more and more overlooked. But where hide 

the reasons for such thinking? The major argument of all 

studies, which stress the negative sides of IT is that the 

children in early stages of development are the most 

susceptible and because of that also very vulnerable 

(Plowman et al., 2010).  

Disadvantages of IT usage divided into three major 

categories. The first category includes dangers and 

disadvantaged of IT usage for the child’s socio-cultural 

development. IT supposed endangers the child’s social 

development, because children spend less time playing with 

their peers and are mostly isolated; IT might be offer virtual 

experiences from “the second hand” and not realistic 

experiences from “the first hand”; besides that the marketing of 

IT is in the society very intense and prays on vulnerable 

children, which represent the biggest part of its target group. The 
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second category includes the dangers and disadvantages of IT 

usage for the child’s cognitive development. IT might be  

endanger the child’s intellectual development, the development 

of imagination (it stimulates passivity and not activity), and the 

development of language (lack of communication with peers). 

The last category includes dangers and disadvantages of IT 

usage for the child’s wellbeing (Punie, 2007).  

Children have a desire  to spent more time in enclosed 

spaces and not outdoors, the child’s health is also endangered 

(sitting usage, which increases the risk of obesity), the usage 

of IT leads to addiction with technology and exposure to 

inappropriate content besides all that the chances of child 

interacting with family members are also decreased, what is 

supposedly to lead towards decreasing of child’s emotional 

development. All these dangers and disadvantages of IT 

usage are mostly connected with the amount of IT usage, its 

content and the degree of parent control. Today, children can 

through IT more easily access various contents than ever 

before. Adults do not have control over this access, because 

the media environment has changed so drastically that a 

complete control over the child’s usage of IT is today 

practically impossible (Plowman et al., 2010).  
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Obstacles of using IT in glycemic control 

The IT holds great potential for reducing the 

variability of diagnoses as well as improving clinical 

management and delivery of health care services worldwide 

by enhancing access, quality, efficiency, and cost-

effectiveness. In particular, IT can aid communities 

traditionally underserved, those in remote or rural areas with 

few health services and staff, because it overcomes distance 

and time barriers between health-care providers and patients. 

Further, evidence points to important socioeconomic benefits 

to diabetic children, families, health practitioners and the 

health system, including enhanced patient-provider 

communication and educational opportunities (Jennett, 

2013). 

Despite its promise, IT applications have achieved 

varying levels of success. In both industrialized and 

developing countries, IT has yet to be consistently employed 

in the health care system to deliver routine services, and few 

pilot projects have been able to sustain themselves once 

initial seed funding has ended. Several routinely cited 

challenges account for the lack of longevity in many 

telemedicine endeavors (Wootton, 2008). 

One such challenge is a complex of human and 

cultural factors. Some diabetic children and health care 

workers resist adopting service models that differ from 
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traditional approaches or indigenous practices, while others 

lack IT literacy to use telemedicine approaches effectively. 

Most challenging of all are linguistic and cultural differences 

between diabetic children (particularly those underserved) 

and service providers. A shortage of studies documenting 

economic benefits and cost-effectiveness of IT applications is 

also a challenge. Demonstrating solid business cases to 

convince policy-makers to embrace and invest in IT has 

contributed to shortcomings in infrastructure and 

underfunding of programmes (Craig and Patterson 2009). 

Legal considerations are a major obstacle to IT uptake. 

These include an absence of an international legal framework 

to allow health professionals to deliver services in different 

jurisdictions and countries; a lack of policies that govern 

diabetic children privacy and confidentiality vise - visa data 

transfer, storage, and sharing between health professionals 

and jurisdictions, health professional authentication, in 

particular in E-mail applications and the risk of medical 

liability for the health professionals offering IT services. 

Related to legal considerations are technological challenges. 

The systems being used are complex, and there is the 

potential for malfunction, which could trigger software or 

hardware failure. This could increase the morbidity or 

mortality of diabetic children and the liability of health-care 

providers as well (Qaddoumi and Bouffet 2009). 
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In order to overcome these challenges the IT must be 

regulated by definitive and comprehensive guidelines, which 

are applied widely, ideally worldwide. Concurrently, 

legislation governing confidentiality, privacy, access, and 

liability needs to be instituted. As public and private sectors 

engage in closer collaboration and become increasingly 

interdependent in eHealth applications, care must be taken to 

ensure that IT will be deployed intelligently to maximize 

health services and optimal quality and guarantee that for-

profit endeavors do not deprive diabetic children access to 

fundamental public health services. In all countries, issues 

pertaining to confidentiality, dignity, and privacy are of 

ethical concern with respect to the use of IT in diabetes. It is 

imperative that IT be implemented equitably and to the 

highest ethical standards, to maintain the dignity of all 

diabetic children and ensure that differences in education, 

language, geographic location, physical and mental ability, 

age and sex will not lead to marginalization of care (Resol, 

2009). 
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 (B) Types of Information Technology 

Recent advances in information technology (IT) have 

been used to manage chronic diseases including diabetes 

mellitus (Piette, 2007). Specifically, IT can enhance 

communication among health professionals (HPs) and 

diabetic children and improve diabetes management (Joshy 

and Simmons, 2006). A number of IT applications are 

currently available including electronic patient registers, 

electronic decision support systems, videoconferencing, 

telemedicine, biometric devices capable of uploading 

information such as blood glucose test results to the internet 

or the HP's computer and internet-based interactive patient 

support networks (Nobel, 2005). 

1- Mobile phones and SMS 

The telemedicine system is based on telephone lines, 

mobile phones, and web-based technology. A tele-

communication system connecting between the diabetic children 

unit and the medical unit was tested on six intensively treated 

Type 1 DM, aged 10–16 years. While, the unit allows data 

collection and transmission from the diabetic child’s house to the 

hospital, assists self monitoring activity and suggests insulin 

variations. The medical unit assists the physician in periodic 

evaluation and recommends with appropriate prescriptions to be 

transmitted to the diabetic child as well as defining a treatment 

protocol (d’annunzio et al., 2013).  
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The Telephone-Linked Care (TLC) diabetes system is 

one from the important program in information technology 

(IT) and it provided important role in management of diabetes 

through monitor, educate and coach children with diabetes to 

improve their nutrition, physical activity, blood glucose testing 

and medication taking. It complements the care currently 

provided to children with diabetes by general practitioners, 

endocrinologists, diabetes educators and other health workers. 

While, the child, who have diabetes, call the TLC which 

consists of mobile phone to engage in weekly “conversations”. 

Prior to each call, users upload their most recent glucose meter 

results via a data transmitter connected to a dedicated mobile 

phone (Balas et al., 2008, Faridi, 2008, Krishna and Boren, 

2008 and Murray et al., 2005).   

Evaluating the feasibility of a telemedical support 

program was studied on 63 children on intensive insulin 

therapy in a cross over trial covering 6 months. While the 

diabetic child stored their data (date, time, blood glucose, 

carbohydrate intake and insulin dosage) in an electronic 

logbook and these were automatically sent to the physician’s 

mobile phone unit using a short message service (SMS). The 

data were also transmitted to the central database of the 

hospital server daily and diabetologists sent back their advice 

via SMS once a week. This telemedical support program 

proved to be feasible in children and helped them to improve 

glycemic control (Chase et al., 2013).  



 Review of Literature 

                                                                                    33 

Diabetes education and management support through 

automated telephone have been shown to increase 

knowledge, increase frequency of self-care behaviors among 

children with diabetes, and improve health outcomes for 

diabetic child who need regular care, monitoring and self-

care management (Boren et al., 2008). 

Because monitoring and support from a health care 

provider play important roles in achieving the desired clinical 

goals, the use of cell phones, especially text messaging, is a 

step further in achieving the health and quality of life for 

children with diabetes. Using cell phones and text messaging 

offers great opportunities to improve diabetic child self-

management by facilitating education, monitoring, and 

feedback between scheduled clinic visits. However, the 

nature of cell phones provides the mobility and flexibility so 

that care can be provided wherever diabetic child may be 

available (Boland, 2007). Additionally text messaging may 

even provide cost-effective alternatives to regular phone 

communication when combined with other methods of 

education and support (Leong et al., 2006). 

Many features of cell phone technology (e.g., short 

messaging service [SMS], digital camera, capability of 

running custom software applications) can strengthen health 

services through removing physical barriers to care and 

service delivery and by improving choice, evidence-based 
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care, management, supply systems and communication. In 

addition, it is likely that high-end cell phone (smart phone) 

prices will continue to drop and capabilities continue to 

increase (e.g., more sophisticated third generation networks 

capable of fast internet connectivity), making them highly 

cost-effective (Vital Wave Consulting, 2009). 

It is an ongoing challenge to provide care and support 

that will produce and sustain the desired improvements in the 

health of persons with a chronic illness such as diabetes. 

Quality health care requires effective collaboration between 

clinicians and diabetic child. Finding novel ways to enhance 

communication and improve the health of those with chronic 

diseases is also a continuing part of providing care. 

Interventions involving automated telephone message 

systems have been shown to improve knowledge and health 

outcomes. Telephone-based interventions have had positive 

results even among persons of low socioeconomic status and 

ethnic minorities (Albright et al., 2005). 

Intensive telephone-based behavioral health interventions 

may lower barriers to treatment access, providing lower-cost 

treatment that is easier to access for youth. Moreover, according 

to delivery via telephone permits the interventions to take 

place at home. Implementation of telehealth interventions 

incorporating intensive video and phone conferencing with 

psychology services to children with poor diabetes control and to 
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family members in an open trial has shown that intensive 

telehealth interventions can improve metabolic control, the 

mechanism of change is intervention in adherence behaviors and 

diabetes specific family processes related to adherence. It is 

hoped that continuous telemonitoring of the diabetic child data 

during normal daily activities will result in faster achievement of 

normoglycemia without the necessity of frequent ambulatory 

visits (Cellular Telecommunication and Internet Association 

[CTIA], 2008).  

According to the CTIA, there are over 255 million cell 

phone subscribers in the United States. Although income 

may seem to be a major barrier in cell phone ownership, 

every two out of three households in the United States have a 

cell phone. In, 35% of  the United States said that, they use it 

for text messaging (Pew Internet & American life project, 

2008).  

 

A growing body of evidence suggests that diabetes-

management programs need an information technology (IT) 

backbone in order to be effective (Bu et al., 2007) From a 

health system perspective, high-quality data on disease 

trends, cost and quality of care are vital to developing, 

monitoring, and evaluating diabetes prevention and control 

programs. However, increasing the computing power of 

high-end cell phones, i.e., smart phones and the roll out of 
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third generation and fourth generation networks have a 

positive impact on increasing the access to the internet in 

developing countries, particularly in rural areas. This low-

cost communication platform is capable of addressing the 

data requirements of the health system and continued care for 

people with diabetes as well. The benefits from the 

application of cell phones in diabetes care falls into three 

domains: benefits for the health system, physicians, and 

diabetic children. Another application of cell phones is in 

computing calorie consumption, which is often a difficult 

task. Several mobile phone applications are already on the 

market that help people with diabetes to make healthier meal 

choices with information on carbohydrates, portion size, and 

food labels (The Mobile Health Crowd, 2010). 

Children and their families education and self-

management are important components of good diabetes care. 

Simple-to-follow and always-with-you information will have 

the maximum influence on subjects with diabetes to make 

positive choices on diet, physical activity, and compliance to 

therapy. Cell phones can host software applications that are 

programmed to provide encouraging messages to remind them 

of adherence to medication, food intake, physical activity 

information, and more. A systematic review that evaluated the 

evidence on the impact of cell phone interventions for persons 

with diabetes in improving health outcomes has found that, cell 
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phones were useful tools for providing general information on 

diabetes and weight reduction, but also for providing 

educational intervention and support tailored to an individual 

care plan (Krishna and Boren, 2008). 

2- The internet: 

The internet is a global network of interconnected 

computers, enabling users to share information along 

multiple channels. Typically, a computer that connects to the 

internet can access information from a vast array of available 

servers and other computers by moving information from 

them to the computer's local memory. The same connection 

allows that computer to send information to servers on the 

network; that information is in turn accessed and potentially 

modified by a variety of other interconnected computers. A 

majority of widely accessible information on the internet 

consists of inter-linked hypertext documents and other 

resources of www (Encyclopedia, 2009). 

Recently, the internet has established itself as a 

worldwide communication system that allows a person to 

contact other people anywhere at any time and exchange 

information on line. However, the diabetic children are 

accessing the medical content on the internet with increasing 

frequency. Chronic disease management programs that 

incorporate mobile and Web based technologies offer 

potential to shift the focus away from the clinic and towards 
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diabetic children’ daily lives, where behavior change is 

actualized (Horrigan, 2009). Mobile application downloads 

are projected to increase by 145% this year (Largent, 2010). 

Along with this explosion in mobile technology, a range of 

new health management tools has proliferated. Numerous 

internet-enabled personal medical devices are now available, 

ranging from body scales to sophisticated wearable 

physiologic sensors (Business, 2010). 

Internet connection is also possible via alternative 

networks using mobile devices. This includes access via 

mobile telephones to a wireless application protocol (WAP) 

network (rather than to the world wide web) or to the third 

generation (3G) network. Adaptors connecting to a universal 

serial bus (USB) port can be used to access the 3G network 

using a laptop computer (TechWeb Network, 2008). 

The internet and cell phones used to assist diabetes self-

care in a clinic population (Faridi et al., 2008). The nurse use 

short message service (SMS) and internet for management of 

blood glucose (BG), and a Web-based SMS protocol for blood 

glucose management. Compliance was relatively good with 

older subjects and those who had diabetes for a longer time 

(Kwon et al., 2014). For those employed in a technical 

occupation or for those in the information technology field, 

more readings were transmitted than in other subject groups 

(Vahalato et al., 2011). Systematic reviews of health behavior 
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change in diabetes self-management with mobile telephone 

SMS and self-monitoring devices for management of 

individuals with type 1 and type 2 diabetes (Fjeldsoe et al., 

2009 and Russell et al., 2009). 

Nowadays, mobile phones and wireless internet 

technology are advancing rapidly and are highly available at 

low cost (European Commission, 2007). Hence, mobile 

phones are poised to serve as the universal diabetic child 

terminal in telemedicine scenarios and data services in the self-

management of diabetes mellitus type 1 (Giménez et al., 2012). 

Several mobile phone–based approaches to support pediatric 

patients suffering from diabetes mellitus type 1 in their daily 

self- management have already been pursued using short 

message service (SMS) text messaging wireless internet 

(WAP) or Bluetooth functionality of mobile phones (Kim, 

2007, Rami et al., 2007, Tasker et al., 2007, Franklin et al., 

2006,  Wangberg et al., 2006, Zou et al., 2006 and Gammon 

et al., 2005 ). Mobile phones can be used for standard voice 

communication and transmission of a variety of multimedia 

information (text, audio, images, video), thus making them the 

patient terminal of choice for interactive communication and 

information exchange (Kollmann et al., 2007).  

Data can be entered using the numeric keypad, or mobile 

phones can serve as a hub to enable wireless or wired, data 

transfer from measurement devices (such as blood glucose 
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meter). The data are then forwarded to a central database via 

mobile internet or text messaging. The mobile phone can also 

provide an additional link between the health care professional 

and the diabetic child for personalized feedback (such as 

reminders, statistics, or medical advices) (Tasker et al., 2007). 

The increased use of the internet by ordinary people is 

changing the way health care providers and the general 

population search for and retrieve medical information, which, 

in turn, modifies user-provider interaction and health care 

delivery. Studies have evaluated the use of the internet in 

different medical conditions to assess its impact on diabetic 

children' knowledge and well-being (Idriss et al., 2009). 

Another aspect to be considered is the lack of a 

specifically-designed, professionally-moderated Web page, 

which is felt by diabetic children to be a reassuring tool 

(Reponen et al., 2010) and might increase the rate of health-

related internet use. However, in the best case, this specific 

product would have been used by 59% of  children with type 

1 DM. Based on the profile of younger, male internet users 

with a shorter duration of diabetes, this percentage would 

have been lower in patients with type 2 DM, because (a) 

patients with type 2 DM are older (because type 2 DM usually 

starts in people older than 40 years) and (b) it seems that age 

is one of the determinants of internet use (Maglaveras et al., 

2011).  
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Some studies conducted by Kim (2007), Kubota et 

al., (2007) and Rami et al. (2007) stated that, diabetic 

children had the option of using wireless or wired internet to 

input their glucose measurements.  

3- Computer: 

The development of the personal computer in the late 

1970s enabled households to purchase a computer for the 

home, and children to gain access to an important new 

technology. At present, over three-quarters of all American 

children aged 3 to 17 years live in a household with a 

computer. However, computers have their roots 300 years 

back in history. Mathematicians and philosophers like Pascal, 

Leibnitz, Babbage, and Boole made the foundation with their 

theoretical works. Only in the second half of this century was 

electronic science sufficiently developed, to make practical 

use of heath care (U.S Census Bureau, 2011). 

Computer and communication technology-based 

education and support are becoming vital components of 

quality diabetes care (Balas et al., 2008).  Diabetes self-

management involves a difficult balancing act between insulin, 

food and exercise. Children with diabetes have not appreciated 

traditional learning methods as they rarely contain the elements 

of fun and interactivity. Computer-based educational 

approaches have a great deal of potential for diabetic child use 

and may offer a means to train health-care professionals to 
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deliver improved care. The challenge is to develop innovative, 

validated algorithms to aid diabetic children decision making 

and optimize glycemic control. The application of models in 

computer-based interactive simulators and educational video 

games can help the  diabetic child in his daily life. Librae’ is a 

computerized diabetes simulator in diary format, developed as 

an educational predictive tool for diabetic child, reducing trial 

and error’ by allowing diabetic child to simulate and 

experiment with dietary or insulin adjustments (Franklin et al., 

2006). 

Diabetes self-management is important in promoting 

health practices and in reducing risks of complications, the 

diabetes education is the cornerstone of effective diabetes care 

(Institute of Medicine, 2011). Computerized knowledge 

management and education can enhance diabetes education and 

become an important component of quality diabetes care 

(American Association of Diabetes Educators, 2013). 

Therefore, technology can assist with the provision of tailored 

and personalized education, feedback, and goal setting, thereby 

facilitating diabetic child-centered care (Balas et al., 2008).  

Because self-management support interventions are 

increasingly being implemented using population-based 

health communication strategies, such as those using 

telephone or computer-assisted outreach with or without 

nurse care management, it is important to measure the value 
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of these programs from a public health perspective with 

respect to desired changes in health behaviors. Also the cost 

of the Palestinian Families were affected by continuous visit 

the hospital by their children suffering from diabetes because 

of their lack of knowledge about diabetes and its 

management and how to prevent complications (Interactive 

Information Technology in Diabetes Care, 2011, Yoon 

and Kim, 2008, Hee, 2007 and Franklin et al., 2006). 

4- E- mail: 

The most popular activities on the internet among 10-

18 years old were visiting Web sites, and receiving E-mail. 

It’s a method of communication used globally and is 

provided with a system of creating, storing and forwarding 

mails (Valkenburg and Soeters, 2011). 

The E-mail is easy to use, widely available 

internationally and inexpensive. It is used in many areas of 

life, including health, banking, travel and retail. Despite the 

availability of E-mail in day-to-day life and in other sectors, 

its use in the healthcare sector is still not routine but very 

important (Dixon 2010 and Neville et al., 2009). 

Factors driving the trend of increasing E-mail use 

include: the natural demographic shift towards an increasing 

proportion of people comfortable with using technology-

driven care solutions; and higher demands on healthcare 
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resources with, for instance, the advent of increased chronic 

care and demand for more preventive screening, which 

resulting in a focus on working more efficiently. Where E-

mail communication has been demonstrated in healthcare 

settings, it is used for requesting prescriptions, booking 

appointments and for clinical consultation (Kittler et al., 

2011 and Anand et al., 2009). 

Methods of accessing the internet and thus an E-mail 

account have changed with time. Traditionally, access would 

occur via a personal computer or laptop at home or work, 

connecting to the internet using a fixed line. There are now 

several methods of accessing the internet. Wireless networks 

(known colloquially as wifi) allow internet connection to a 

personal computer, laptop computer or other device wherever 

a network is available to send E-mail to diabetic children 

regarding health status or medical problems with continous 

connection (TechWeb Network, 2008). 
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(C) Over view about glycemic control 

Diabetes control revealed to a process of achieving an 

optimal blood glucose range, appropriate diabetes knowledge 

and early management of diabetes related complications 

either acute or chronic (ADA, 2012). 

There are positive effects of controlling blood glucose 

level due to an increased contact with clinicians, which leads 

to improve in child's glycemic control. However, health care 

deficits, physician shortages and the inability of many 

children to visit their clinics, they have prompted the clinical 

research community and individuals themselves to search for 

feasible solutions. This supports the need for effective self-

management of the disease through self-monitoring of blood 

glucose (SMBG), as well as increasing levels of physical 

exercise (Benhamou et al., 2007, Bravata et al., 2007 and 

Farzanfar et al., 2005). 

Importance of glycemic control  

There is no cure for diabetes, consequently, the overall 

goal of care for diabetic children is to control or regulate  their 

disease rather than cure. When diabetes is successfully regulated, 

the diabetic child is able to avoid many complications while 

continuing to live a normal useful life (Petter, 2010). 
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Table (1): Guidelines for glycemic control  

Items Poor control 
Average 

control 
Intensive control 

HbA1c >10% 8-10% 5-8% 

Postprandial 

plasma glucose 

>240 mg/dl 180-240 mg/dl 120-180 mg/dl 

Fasting plasma 

glucose 

>200 mg/dl Up to 140 

mg/dl 

Up to 115 mg/dl 

(International Society for pediatric and Adolescent Diabetes, 2009): 
Consensus Guidelines for the management of type 1 diabetes mellitus and 

adolescent. 13(2): 79-85.  

Glycemic goals recommended by the ADA (2012) are 

preprandial plasma glucose (90 mg/dl to 130 mg/dl) and peak 

of post prandial plasma glucose (<180 mg/dl) (ADA, 2012). 

 Table (1) showed that, the major criteria for good 

control of diabetes are; the fasting blood glucose is normal, the 

blood glucose is no higher than 180 mg/100 ml after 2 hours 

breakfast and no more than 200mg/100ml post 2 hours lunch, 

the urine is negative for glucose and acetone before breakfast. 

(Petter, 2010).  

Achieving and maintaining glycemic control  

There is a top 10 list for achieving and maintaining 

diabetes control (daily blood glucose testing, following a 

meal plan, taking of prescribing insulin, daily exercise, 

maintenance and review of records, interpretation of blood 

glucose results in the context of food and exercise, quarterly 

glucosylated hemoglobin measurement, frequent contact with 
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diabetes care provider and body image and weight perception 

acceptable to child) (Baker, 2011). 

Insulin therapy and diet: 

Self management of type 1 DM is essential to prevent 

acute and long-term complications. Therefore, diabetic children 

are trained in functional insulin therapy (FIT) to independently 

control their blood glucose levels by multiple daily insulin 

injections (Pavlicek and Lehmann 2006). To monitor 

important glycemic parameters such as HBA1c, LDLs and 

nephropathy and detect abnormalities at the earliest possible 

stage, diabetic children are asked to carefully monitor their 

blood glucose levels and insulin doses. This information is used 

to help them adjust their diabetes regimen (Mediaspects, 

2007).  

Physical exercise: 

Exercise programs have been shown to reduce blood 

pressure, improve glycemic control, and improve overall 

cardiovascular health (Balas et al., 2008 and Murray et al., 

2005). Current self-management interventions for children 

with diabetes mellitus who are at risk for cardiovascular 

complications (CVCs) include the use of devices that 

monitor blood glucose, blood pressure, heart rate and 

physical activity. Although recent surveys indicate that 

children and their parents are willing to become more 

actively involved in managing their own care. It is unclear 
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how much children and their parents know about these self-

monitoring techniques or how accessible and feasible they 

are to implement into daily life (Interactive Information 

Technology in Diabetes Care, 2011, Bravata et al., 2007).  

The first objective of glycemic control by exercise 

program to determine the strength of evidence for the 

effectiveness of any type of established or emerging self-

monitoring device for improving key health outcomes (HBA1c, 

blood pressure, low-density lipoproteins (LDLs) in child and 

youth with diabetes (Type 1 or Type 2) who are at risk of 

developing cardiovascular complications (Toobert et al., 2010). 

Additionally secondary objective of glycemic control by 

exercise program examine the factors that may affect diabetic 

child's adherence to these established or emerging self-

monitoring blood glucose and to assess the feasibility or 

usability of the technologies (Daniels et al., 2008, Ogden et al., 

2008, Dominique et al., 2007, Prevalence Data Estimates 

Released by the Centers for Disease Control and Prevention, 

2007, Richardson et al., 2007 and Paschali et al., 2005). 

 

 

 

 

 

 



 Review of Literature 

                                                                                    49 

Fig. (1): Insulin injection sites 

 

Phipps W., Monaham F. and Marek J, (2003): Medical Surgical 

Nursing (Health and Illness Perspectives), 7
th

 ed., Mosby Company, 

United States of America, PP. 949-975.  
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Part III Nursing role regarding information technology in 

glycemic control of children: 

Glycemic control is a successful diabetes management 

that requires the delivery of complicated medical tasks like 

blood glucose (BG) monitoring and insulin administration 

along with the practice of healthful behaviors around food 

and exercise. The healthcare providers such as physician, 

nurses and educators have an important role in improving 

glycemic control and reducing the risk of complications on 

diabetic children (Johnson, and Keogh, 2010).  

Diabetes self-management support interventions are 

increasingly being implemented using population-based 

health communication strategies, such as those using 

telephone or computer-assisted outreach with nurse care 

management (Interactive Information Technology in 

Diabetes Care, 2011). Technology-driven solutions, such as 

computer physician/nurses order entry and computer 

medication monitoring, are considered as an integral to child 

safety guidelines. Indeed, The nurses play a significant role 

in diabetes information technology, this role include children 

education which increase children's satisfaction, improve 

access to care, reduce drop-in visits and unnecessary visits, 

and also the health care costs (CTIA, 2008). 
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Information obtained via IT is interpreted, read on a 

computer screen and documented all simultaneously. 

Understanding of equipment and dexterity in the use of 

telephone and computers are therefore essential for diabetic 

children. Video equipment, cameras, SMS, internet to transmit 

the messages, which require knowledge and technical ability to 

ensure each diabetic children receives appropriate care. Nurses 

may also be involved in teaching the diabetic children receiving 

care how to use digital cameras, video equipment, SMS, 

internet. Hence, whatever equipment is required to practice IT, 

nurses must be educated and competent in its use. Nurses 

require knowledge of equipment used to guide the diabetic 

children receiving care in their use and also the ability to read 

and interpret the information obtained (College of Registered 

Nurses of Nova Scotia, 2008). 

Nurses who deliver, manage and coordinate care and 

services using telecommunication technology are determined 

to be providing phone calls, SMS and E-mail enabling of the 

nurses to determine the appropriate care or education 

required. Diabetic children receiving care are able to stay in 

their own home, limiting the need for nurses to travel 

significant distances to see diabetic children. Information 

technology may be used where a nurse is located with diabetic 

children in their own home and contacts a medical practitioner/ 

specialist or other healthcare professionals to discuss the 
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required care. In this case the nurse will have assessed them to 

determine the need for further expertise or act as an advocate to 

discuss future treatment with a medical specialist (American 

Telemedicine Association Telehealth Nursing, 2011). 

Information technology allows nurses to examine and 

monitor chronic conditions such as diabetes from a distance. 

Assessment using cell phone calls, SMS, internet and E-mail, 

increase the assessment process. The different types of IT are 

varied and contribute to the ability of nurses to discuss and 

receive data about the diabetic children for whom they 

provide care. Importantly, the technology is a means to care, 

not a replacement for care or the information provided by 

nurses (Prinz et al., 2008). 

The internet and cell phones used to assist diabetes self-

care in a clinic population (Faridi et al., 2008). The nurse use 

short message service (SMS) and internet for management of 

blood glucose (BG), and a Web-based SMS protocol for blood 

glucose management. Compliance was relatively good with 

older subjects and those who had diabetes for a longer time 

(Kwon et al., 2014). For those employed in a technical 

occupation or for those in the information technology field, 

more readings were transmitted than in other subject groups 

(Vahalato et al., 2011). Systematic reviews of health behavior 

change in diabetes self-management with mobile telephone 

SMS and self-monitoring devices for management of 
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individuals with type 1 and type 2 diabetes (Fjeldsoe et al., 

2009 and Russell et al., 2009). 

Because monitoring and support from a health care 

provider, the nurses play important roles in achieving the 

desired clinical goal of glycemic control through the use of 

cell phones, SMS, chatting, E-mail which is a step further in 

achieving the health and quality of life for children with 

diabetes. Using cell phones and text messaging offers great 

opportunities to improve diabetic child self-management by 

facilitating education, monitoring, and feedback between 

scheduled clinic visits. Nursing IT promote knowledge sharing 

within the diabetic children community to improve child health, 

quality and safety, safe adoption of IT into diabetic children 

require understanding child health (Boland, 2007). 
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Subjects and Methods 

he subjects and methods of the current study are discussed 

under the following designs: 

I- Technical design 

II- Operational design 

III- Administrative design 

IV- Statistical design 

I-Technical design: 

Technical design includes; the research design, setting, 

subjects and tools for data collection. 

Research Design: 

A quasi-experimental study design was utilized in 

carrying out this study.  

Research Setting: 

This study was conducted at Palestinian Medical Relief 

Society (PMRS) which care was given for 1,440,332 

inhabitant, it has the largest numbers of diabetic children in 

Gaza strip. The services provided at this society include 

laboratory services for blood samples with special room for 

care of diabetic children, giving injections and pharmaceutical 

services.  

 

T 
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Subjects: 

A purposive sample was involved in the study from 

children suffering from diabetes mellitus who are attending 

the Palestinian Medical Relief Society (PMRS) in Gaza Strip 

over a period of 6 months, their number was 80 children. The 

following inclusion criteria was considered in their selection: 

1- Children with confirmed diagnosis of diabetes (regardless 

to their gender, residence, glycemic control and presence or 

absence of diabetes related complications). 

2- Children in the age group of 10-18 years.  

3- Able to read and write.  

4- Availability and accessibility of IT devices such as 

internet, mobile phone, CD, memory flash, SMS, E- 

mail. 

5- Having the willingness and skills of information technology. 

Exclusion criteria: Exclude diabetic children suffering 

from other chronic physical or mental illness.  

Tools of data collection  

Tools of the study were developed by the researcher after 

reviewing the relevant literature and include the following:  

I- Structured Questionnaire (by interview) (pre/post)  

includes data about: 
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a- Socio-demographic characteristics of the diabetic children 

(age, gender, educational level etc..). 

b-  Knowledge of the diabetic children related to the use of 

information technology (such as internet, mobile phone and 

SMS, etc..) and its effect on glycemic control. As well as, 

their knowledge regarding diabetes mellitus (definition, 

predisposing factors, signs and symptoms etc..).  

 2- Observation Checklists (pre/post): That were adopted 

from John & William (1997) to assess the actual practices of 

the diabetic children including urine and blood testing, insulin 

preparation and injection,……etc,  

 3-Information technology based intervention was 

designed according to the actual needs assessment of the 

diabetic children, accordingly different IT tools were used 

for the intervention including internet, SMS, telephone calls, 

E-mails, CD and flash memory. 

Scoring System 

According to the children's answers, each correct 

answer had score 1 degree and both wrong answer and do not 

know had 0 degree. Also, their practices were assessed and 

scored 1 degree if done correctly and zero if not done or done 

incorrectly. Then the total scoring was calculated as level of 

knowledge and practice satisfactory (>70%) and 

unsatisfactory level of knowledge and practice (< 70%). 



 Subjects and Methods 

                                                                                    57 

Tools validity and reliability 

Tools validity was checked through distribution of  the 

tools to seven experts in the field of the study of IT and type 

1 diabetes mellitus, content validity was assessed to 

determine whether the tool covers the appropriate and 

necessary content, as well as its relevance to the aim of the 

study, clarity, and its simplicity. The suggested modifications 

were done (rephrasing of some statements, omission and 

addition of certain items). Then the final form was stated. 

II-Operational design: 

The operational design of the study entails three main 

phases: preparatory phase, exploratory phase (pilot study) 

and field of the work. 

1-Preparatory phase: 

A review of past and current, local and international 

related literature using journal, magazines, scientific 

periodicals and books was done to develop the study tools 

and to get acquainted with the various aspects of the research 

problem. 

2-Pilot Study (exploratory phase): 

A pilot study was carried out including 8 children 

suffering from Type 1 DM to test the applicability and clarity 

of the study tools and to determine the needed time for 

fulfilling the study tools. Then necessary modifications of 
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some questions were done based on the findings of the pilot 

study. The diabetic children who participated in the pilot 

study were excluded later from the study sample.  

3-Field work  

Data collection was carried out in the period from the 

beginning of January 2013 to the end of June 2013. The 

researcher was available at the study setting three days 

weekly (Sunday, Monday and Tuesday). 

The researcher started by explaining the nature, aim 

and expected outcomes of the study to the diabetic children 

and their care givers. Children were assessed individually 

using the previously mentioned tools twice pre/post IT based 

intervention. 

The IT based intervention was prepared according to the 

actual need assessment of the studied children using multiple 

methods of information technology including Compact Disk 

(CD), internet, SMS, telephone calls, E-mails and flash 

memory. The CDs were distributed to all diabetic children 

which includes nine sessions. The first session (60 minutes) 

focused on knowledge about information technology (meaning, 

types  and importance of IT in control of glycemic condition, 

methods and uses). The second session (60 minutes) focused 

on knowledge about diabetes mellitus (meaning, predisposing 

factors, clinical manifestations, measure of blood glucose, 
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complications and management). The third session (80 

minutes) focused on knowledge about the importance of 

glycemic control (parameters and patterns of glycemic control). 

The fourth session (60 minutes) focused on knowledge about 

diabetic hyper and hypoglycaemia (types, causes, signs and 

symptoms, management and prevention). The fifth session (80 

minutes) focused on knowledge and practices related to insulin 

therapy (importance, types, sites, routes, preparation, injection, 

storage and complications). The sixth session (50 minutes) 

focused on diet management for diabetic children 

(recommended and un recommended diet and the relationship 

between diet and glycemic control). The seventh session (30 

minutes) focused on physical exercise (importance, 

precautions, types and technique of suitable exercise). The 

eighth session (60 minutes) focused on the personal hygienic 

care (importance, oral care, feet care, skin care and technique of 

cutting nails). The ninth session (40 minutes) focused on 

glucose monitoring, importance to control glucose and 

measuring glucose in blood and urine.  

Videos, CDs and flash memory were used to 

demonstrate the management of glycemic control in children 

with Type 1 DM, it includes video for physical exercise, diet, 

insulin preparation and injection in addition to, blood glucose 

measurement. SMS and E-mails were sent weekly to the 

children to refresh their knowledge about glycemic control by 
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mobile phone. Chatting with the children was every three days 

to follow up their health condition. Also, telephone calls 

sometimes were needed to discuss any issue about diabetes 

mellitus and glycemic control. Additionally, flash memory 

was distributed among the studied subject to be used as a 

reference about their health problems related to Type 1 DM. 

The researcher met with the children during the 

intervention period for blood glucose monitoring and follow 

up of their progress, to discuss any difficulties which may 

face them during the intervention period.  

Ethical and legal issues 

Parental agreement was a prerequisite to involve the 

child in the study sample at the first session. All ethical 

issues of research were maintained. The purpose, specific 

objectives, anticipated benefits and methods of the study 

were carefully explained to each eligible subject. When the 

subjects agreed to participate in the study, they were assured 

that they could withdraw at any time and they would not be 

identified in the report of the study. Also, the researcher 

informed the studied subject that, the research would be 

harmless, confidentiality in gathering and treating subjects 

information was secured. 
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III-Administrative design  

Approval was obtained from the dean of Faculty of 

Nursing (Ain Shams University) and the directors of 

Palestinian Medical Relief Society (PMRS) to conduct the 

study at the previously mentioned settings.  

IV-Statistical design 

 The data collected were revised, coded, tabulated and 

statistically analyzed using statistical package for the social 

science (SPSS) version 20. numbers and percentages 

distribution were done. Chi-square test, t-test and the pearson 

correlation coefficient test, One way analysis of variance 

(ANOVA) test, mean and stander deviation were used to 

estimate the statistical significant difference between 

variables of the study. Probability of error (p-value) <0.05 

was considered significant. 
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Results 

 
The results of the present study are presented as the 

following: 

 

Part I: 

- Characteristics of the studied subjects 

Tables 1-2, figures 1-3 

 

Part II: 

- Knowledge  and practices of the studied subjects about 

information technology and diabetes mellitus and its 

effect on their glycemic control pre and post IT based 

intervention. 

Tables 3-15 

 

Part III: 

- Relation between information technology, knowledge, 

practice and Demographic characteristics. 

Tables 16-22 
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Part I: Characteristics of the Studied Subjects: 

1. Socio-Demographic Characteristics 

Figure (1): Distribution of the studied subject according to 

their gender (n=80)  
  

 
 

Figure (1) revealed that 50% were males and the rest 

of them were females. 
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Figure (2): Distribution of the studied subject according to 

their age in years (n=80)   
 

 
 

Figure (2) showed that, more than half of the studied 

children (56%) aged from 10 years to less than 14, while 

21% of them aged from 16 ≤ 18 years. 
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Figure (3): Distribution of the studied subject according to 

their educational level (n=80)   
  

 
  

Figure (3) illustrated that, 41%, 35%, and 24% of the 

studied children were enrolled in phase of preparatory, 

secondary, and elementary education respectively.  
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Table (1): Number and percentage distribution of the studied 

subject according to their characteristics (n=80). 

 

Item 

 

 

n=80 

 

100% 

Ranking    

First 13 16.2 

Second 18 22.5 

Third 18 22.5 

Fourth 31 38.8 

Family size   

4-6 21 26.2 

7-9 36 45.0 

+10 23 28.8 

Residence    

Urban 48 60 

Rural 32 40 

 

As regards characteristics of the studied subject, table 

(1) showed that 38.8% of them were ranked as the fourth 

child in the family, nearly, half of them (45%) were having a 

family size of 7 - 9 members and 60% of them were from 

urban residence.  
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Table (2): Distribution of the studied subject according to 

their history of the disease (n=80).  

Item no (%) 

Positive family history    

Father 18 22.5 

Grandfather/mother 17 21.3 

Mother 12 15 

Relatives 8 10 

Brother/Sister 4 5 

Negative family history 21 26.2 

Duration of the disease in years   

1  6 7.5 

2  21 26.3 

3  12 15 

4-6 41 51.2 

Management of diabetes by:   

Insulin injection 73 91.3 

Diet regimen 1 1.2 

Diet and insulin injection 6 7.5 

  
 

In terms of family history, table (2) indicated that, 

22.5% of the studied subject had a positive father history of 

diabetes mellitus. Only 7.5% of them were suffering from the 

disease since one year and 91.3% of them were managed by 

insulin injection. 
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Part II.   Knowledge and practices of the studied subject 

about information technology and diabetes mellitus and its 

effect on their glycemic control pre and post IT based 

intervention. 
 

Table (3): Distribution of the studied subject according to 

their knowledge about the meaning of IT and its 

effect on glycemic control pre and post IT based 

intervention (n=80). 

Item 

Pre-test Post –test 
 

x
2
 

 

p-

value 

Satisfactory 

Knowledge 

Satisfactory 

Knowledge 

no (%) no (%) 

Meaning of IT       

Easy access of information 89 :8.4 98 088.8 

1.342 0.180 Complex uses system 0 0.1 0 0.0 

Do not know 0 0.1 0 0.0 

Methods of IT**       

Internet 98 088.8 98 088.8 

.378 .705 

Mobile 98 088.8 98 088.8 

Computer 98 088.8 98 088.8 

Memory flash 79 98.8 79 98.8 

E-mail 77 96.3 78 97.5 

SMS 79 98.8 98 088.8 

CD 79 98.8 98 088.8 

Information technology  

methods will control  

glycemia  

      

Yes 87 :..8 80 100.0     2.000 0.046* 

No 4 ..8 0 00.0 

Information technology 

control glycemia by: ** 

      

Easy access of diabetes 

knowledge  

.9 8... 81 :0.1 

7.778 0.001* 

Easy communication with 

care provider 

.. 10.1 74 98.8 

Saving of lab. results  .0 .7.1 70 87.1 

Blood sugar measurement 17 4..8 98 088 

Data saving of insulin dose .1 .9.9 44 ...8 

* P value is significant at level of ≤ 0.05 

** Number is not mutually exclusive  
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As regards the knowledge of the studied subject regarding 

the methods of IT, there is no statistical significant difference pre 

and post IT based intervention (x
2 

= .378, p value 0.705).  this 

table revealed that, the great majority of the studied subject 

(97.5-100%) were aware about the methods of  IT pre and post 

the intervention. While, there was a significant difference pre 

and post IT based intervention (x
2 
=7.778, p value 0.001) related 

to the effect of IT on glycemic control. While less than half of 

them (45%) stated that IT help in measurement of blood sugar 

pre the intervention compared to all of them (100) post the 

intervention. 
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Table (4): Distribution of the studied subject regarding to 

their knowledge about the definition of diabetes 

mellitus, its types and the normal value of blood 

glucose level pre and post IT based intervention 

(n=80). 

Items 

Pre-test Post -test 
 

x
2
 

 

p-value 

Satisfactory 

Knowledge 

Satisfactory 

Knowledge 

no (%) no (%) 

Definition       

Increase glucose level in 

blood 
49 78.8 84 :... 

4.513 0.001* 

Decrease glucose level in 

blood 
1 1.9 0 0 

Disturbance in glucose level 

in blood 
08 .0.. 7 8.. 

Don’t know 0. 0..8 0 0 

Types **       

type 1 insulin dependent 48 60.0 79 98.8 

4.625 0.001* type 2 non insulin dependent 25 31.3 75 93.8 

Don’t know 26 32.5 0 0 

Blood glucose level in mg. 
    

4.797 0.000* 
80-120 39 48.8 80 100 

100-140 19 23.8 0 0 

Don’t know 22 27.4 0 0 

* P value is significant at level of ≤ 0.05 

** Number is not mutually exclusive  

As regards the knowledge of the studied subject 

regarding the definition of diabetes mellitus, its types and 

normal value of blood glucose level, this table revealed that, 

there was a significant difference pre and post IT based 

intervention. Where x
2
 = 4.513, 4.625 and 4.797 respectively. 
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Table (5): Distribution of the studied subject regarding to 

their knowledge about the predisposing factors of 

diabetes mellitus pre and post IT based 

intervention (n=80).
 

Items 

Pre-test Post -test 

x
2
 

p-

value 
Satisfactory 

Knowledge 

Satisfactory 

Knowledge 

no (%) no (%) 

Predisposing  

Factors ** 

 

 

 

 

 

 

 

 
  

Hereditary 43 53.8 73 91.3 

6.832 0.002* 

Obesity 21 26.3 70 87.5 

Aging 13 16.3 48 60.0 

Insulin 

deficiency 
33 41.3 56 70.0 

Don't know 27 33.8 2 2.5 

* P value is significant at level of ≤ 0.05  

 **
 Number is not mutually exclusive  

  

As regards the knowledge of the studied subject 

regarding the predisposing factors of diabetes mellitus, this 

table revealed that, there was a significant difference pre and 

post IT program intervention (x
2 

=6.832, p value 0.002). 

Where, the hereditary and obesity factors were known by 

91.3% and 87.5% of them respectively after the IT based 

intervention compared with 53.8% and only 26.3% of them 

respectively before the intervention.  
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Table (6): Distribution of the studied subject according to 

their knowledge about signs and symptoms of 

hypo/hyperglycemia pre and post IT based 

intervention (n=80). 

Items 

Pre-test Post -test 
 

x
2
 

 

p-

value 

Satisfactory 

Knowledge 

Satisfactory 

Knowledge 

no (%) no (%) 

Signs and symptoms        

Hyperglycemia**       

Polyuria 55 68.8 78 97.5  

 

 5.997 0.000* 

Thirst 54 67.5 79 98.8 

Fatigue 39 48.8 66 82.5 

Polyphagia 33 41.3 60 75.0 

Don't know 13 16.3 0 0.0 

 Hypoglycemia**       

Blurred vision 43 17.6 70 87.5 

7.192 0.000* 

Inability to 

concentrate 
42 17.2 63 78.8 

Tremor 38 15.6 68 85.0 

 Sweaty skin 37 15.2 73 91.3 

Tachycardia 31 12.7 65 81.3 

Headache 29 11.9 66 82.5 

Pallor 16 6.6 53 66.3 

Don't know 8 3.3 0 0.0 
 * P value is significant at level of ≤ 0.05  

 **
 Number is not mutually exclusive  

         As regards the knowledge of the studied subject regarding signs and 

symptoms of hypo/hyperglycemia, this table revealed that, there was a 

significant difference pre and post IT based intervention. Where, 67.5% of 

them stated that thirst related to hyperglycemia pre the intervention 

compared to the majority of them (98.8%) post the intervention. 15.2%  of 

them stated that, sweaty skin related to hypoglycemia pre the intervention 

compared to the majority of them (91.3%) post the intervention. 
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 Table (7): Distribution of the studied subject regarding to 

their knowledge about the management of 

hypoglycemia and hyperglycemia pre and post 

IT based intervention (n=80). 
Items Pre-test Post –test  

x
2
 

 

p-

value 
Satisfactory 

practice 

Satisfactory 

practice 

no (%) no (%) 

Intervention **       

Hypoglycemia        

Taking sweet or juice .: 81.9 89 :8..  

 

6.817 

 

 

0.002* 
Have sandwich .9 1..8 .. 7..8 

Consult my doctor 04 08.. 4. .7.1 

Take rest 0: .1.9 .1 77.1 

Don’t do any thing : 00.1 0 0.1 

Hyperglycemia **       
 Blood glucose level analysis 4. .1.. 88 :7.1 7.006 0.001* 

Taking drug at proper time 48 .:.. 88 98.. 

Consult doctor .8 ...1 44 ...8 

Have snack 0. 0... 49 78.8 

Don’t do any thing 7 8.7 0 0.1 

Others 0. 0... 4 ..8 

Having diabetic identification 

card  

      

Yes .1 .9.9 88 :7.1 
-1..97 0.001* 

No .8 80.. 1 4.0 

Having chocolate in a pocket        

Yes 40 .0.. 77 9... 
-4.1.. 0.000* 

No 39 48.8 14 17.5 
* P value is significant at level of ≤ 0.05  

 ** 
Number is not mutually exclusive

 

As regards the knowledge of  the studied subject regarding 

intervention of  hypoglycemia  and hyperglycemia, this table 

revealed that, there was a significant difference pre and post IT 

based intervention. Where near to three quarters of them (73.8%) 

stated that taking sweet or juice pre the intervention of 

hypoglycemia compared to majority of them (97.5%) post the 

intervention. More than half of them (53.2%) stated that blood 

glucose level analysis pre the intervention of hyperglycemia 

compared to majority of them (96.3%) post the intervention. 
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Table (8): Distribution of the studied subject according to 

their knowledge about insulin therapy pre and 

post IT based intervention (n=80). 

Items 

Pre-test Post –test 

x
2
 

 

p-value 

Satisfactory 

Knowledge 

Satisfactory 

Knowledge 

no (%) no (%) 

Effects of insulin** 
      

Help pancreas to secrete 

insulin  

.. .8.. .. 79.9 

6.541 0.000* 
Decrease blood glucose 

level 
14 4... 79 9..8 

Keep normal blood glucose 47 .8.. 8. :8.8 

Don't know 07 .8.8 
     0 0 

Injection sites of insulin**       

Arm  7. 88.. 8: :9.9 

6.004 0.000* 
Abdomen 1. 41.9 8: :8.8 

Thigh .. 79.9 8. :1.9 

Don't know 7 8.. 0 0 

Side effects of insulin**       

Nausea and vomiting  00 01.9 77 9... 

7.152 0.000* 
Itching : 00.1 41 .1.9 

Hypoglycemia 1. 41.9 8. :8.8 

Don't know 1: 49.9 . ... 

Nature of insulin**       

Hormone 23 30.7 64 80.0 
 

7.086 

 

0.000* Therapy 41 54.7 70 87.5 

Body secretions 23 30.7 61 76.3 

Don't know 18 24.0 1 1.3 

Types**       

Long acting insulin 29 36.3 70 87.5 

 

6.496 

0.000* Short acting insulin 22 27.5 66 82.5 

Mixed insulin 42 52.5 66 82.5 

Don't know 29 36.3 4 5.0 

* P value is significant at level of ≤ 0.05 *
 

 **Number is not mutually exclusive
 

 As regards the knowledge of the studied subject regarding effects 

of insulin injection, this table revealed that, there was a significant 

difference pre and post IT based intervention. Where more than half of 

them (57.5%) stated that keep normal blood glucose as effect of insulin 

pre the intervention compared to majority of them (90%) post the 

intervention. While more than three quarters of them (77.5%) stated that 

arm as a site of injection pre the intervention compared to majority of them 

(98.8%) post the intervention. 
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Table (9): Distribution of the studied subject according to 

their knowledge about types of food allowed and 

prohibited pre and post IT based intervention 

(n=80). 

 
Types of foods  

Pre-test Post -test  

x
2
 

 
p-value Satisfactory 

Knowledge 
Satisfactory 

Knowledge 
no (%) no (%) 

       

Types of ** 
allowed foods  

 

 

 

 

 

 

 

 

 

 

 

 
Beans .0 1..9 88 98.. 

7.276 0.000* 

Vegetables 40 74.0 8. :8.8 
Fruits 10 49.4 .0 71.9 
Pastry 9 0... 41 .1.9 
Cereals .0 1..9 7. 88.. 
Don't know 7 :.4 0 0.0 

Types of  ** 
prohibited foods  

 

 

 

 

 

 

 

 

 

 

 

 
Honey .0 74.7 8: :9.9 

6.500 0.000* 

Jam 48 .:.. 89 :8.. 
Jelly 18 47.9 78 91.9 
Chocolate 78 8..: 87 :..8 
White bread 19 49.0 74 98.8 
Rice 17 4..7 79 9..8 
Gases drinks 4. .8.8 89 :8.. 
Fatty foods 4. .1.. 8. :1.9 
Meat 04 08.8 1: 49.9 
Don't know 7 8.7 8 80.0 
 * P value is significant at level of ≤ 0.05  

 ** 
Number is not mutually exclusive

 

As regards the knowledge of studied subject regarding types of  

allowed  and  prohibited foods, this table revealed that, there was a 

significant difference pre and post IT based intervention. Where less 

than two thirds of them (64.1%) stated that vegetables as allowed food 

pre the intervention compared to majority of them (90%) post the 

intervention. While less than two third of them (64.6%) stated that 

honey as prohibited food pre the intervention compared to majority of 

them (98.8%) post the intervention. 
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Table (10): Distribution of the studied subject according to 

their knowledge about the complications and 

prevention of diabetes mellitus pre and post IT 

based intervention (n=80). 

Items Pre-test Post -test  

   x
2
 

 

p-value Satisfactory 

Knowledge 

Satisfactory 

Knowledge 

no (%) no (%) 

Complications **       

Weight loss  18 18.. .9 8... 

6.818 0.000* 

Joint pain 08 .0.1 4. .7.1 

Acetone odor 0: .1.9 .7 88.8 

Vision weakness 18 47.1 79 9..8 

Inflammation of nerves 00 01.9 47 .8.. 

Sensory loss 08 0... 14 4... 

Teeth extraction 0. 09.9 44 ...8 

Delay wound healing .. 10.1 70 87.1 

Don't know .7 1... . ... 

 Prevention **       

Regular follow up  44 ...8 8. :1.9 

5.888 0.000* 

Taking medications 

regularly 
.8 80.1 89 :8.. 

Regular diet and 

physical exercise 
4. .7.1 81 :0.1 

Don't know : 00.1 0 0.0 
* P value is significant at level of ≤ 0.05  

** 
Number is not mutually exclusive

 

 

As regards knowledge of the studied subject regarding the 

complications and prevention of diabetes mellitus, this table 

revealed that, there was a significant difference pre and post IT 

based intervention. Where less than half of them (46.3%) stated 

that vision weakness as complication of DM pre the intervention 

compared to most of them (85%) post the intervention. While 

regarding their knowledge about the prevention of  DM, it was 

found that, more than two thirds of them (71.3%) stated that 

taking medications regularly pre the intervention compared to 

majority of them (97.5%) post the intervention regarding their 

knowledge about the prevention of DM. 
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Table (11): Distribution of the studied subject regarding to 

their knowledge about physical exercise pre and 

post IT based intervention (n=80) 

Items 

Pre-test Post –test 

x
2
 

p-

value 
Satisfactory 

knowledge 
Satisfactory 

knowledge 
no (%) no (%) 

Practicing of physical  
exercise 

 

 

 

 

 

 

 

 

 

 

 

 
Yes .. 79.9 8. :1.9 

-1.898  0.000* 
No .. 10.. . 7.. 

Importance of  
physical exercise ** 

 

 

 

 

 

 

 

 

 

 

 

 
Improve the physical 

health status 
11 4..9 .8 88.8 

6.596 0.001* 
Decrease glucose level 

in the blood 
48 ...7 11 44.7 

Decreased weight .: 48.1 4. .7.9 
Don't know 41 .:.8 1 4.0 

Types of exercise **       
Walking to school 11 78.8 .8 88.8 

4.593 0.002* 
Doing sport .4 41.7 11 44.7 
Running .1 40.9 4. .7.9 
Others : 07.4 1 4.0 
* P value is significant at level of ≤ 0.05  

 **
 Number is not mutually exclusive

 

 

As regards the knowledge of the studied subject regarding of 

physical exercise, this table revealed that, there was a significant 

difference pre and post the intervention. Where, it was found that 

68.8% of them were practicing the physical exercise pre the 

intervention compared to the majority of them (93.8%) post the 

intervention. As regards the importance of physical exercise, it was 

found that less than half of them (45.8%) stated that improve the 

physical health status pre the intervention compared to more than three 

quarters of them (77%) post the intervention. Walking to school was 

the common exercise by the studied subject pre intervention compared 

with 77%  post intervention. 
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Table (12): Distribution of the studied subject regarding to 

their actual practices for the complications 

related to physical exercise and its immediate 

intervention pre and post IT based intervention 

(n=80). 

 

Items 

Pre-test Post –test  

     x
2
 

 

p-value  Satisfactory 

practice 

Satisfactory 

practice 

no (%) no (%)   

Complications of  

physical exercise ** 

 

 

 

 

 

 

 

 

 

 

 

 

Vertigo .4 70.. 14 71.8 

3.873 0.002* 

Sweat .1 .:.8 17 77.8 

Fatigue 08 41.7 1: 8... 

Fainting 8 08.: 0: 1... 

Headache 08 ...7 .1 4..7 

Breathing difficulties 08 ...7 .1 4..7 

Do not know . ..0 0 0.0 

Decrease glucose level 

in blood 

41 ...9 8. :0.0 

Increase glucose level in 

blood 

1 1.: .4 18.4 

Extra effort .4 10.. 49 78.9 

Do not know .4 10.. 0 0.0   

Immediate  

intervention ** 

 

 

 

 

 

 

 

 

 

 

 

 

Taking chocolate or 

sweet 

.8 74.0 87 :..8 

6.659 0.001* 

Stop practicing exercise .7 11.1 77 9... 

Return home 01 07.8 17 4..8 

Going to near health 

centre (Early referral) 

00 04.0 14 4... 

Do not know .8 ...7 0 0 
*P value is significant at level of ≤ 0.05  

**Number is not mutually exclusive
 

As regards the practices of studied subject regarding immediate 

intervention if complications of physical exercise occurred, this table 

revealed that, there was a significant difference pre and post IT program 

intervention. Where less than two thirds of them (64.1%) stated that, 

taking chocolate or sweet as immediate intervention pre the intervention 

compared to majority of them (95%) post the intervention. 
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Table (13): Distribution of the studied subject regarding to 

their actual practices about hygienic care pre and 

post IT based intervention (n=80).  

Items Pre-test Post -test 

x
2
 

 

p-value 

Satisfactory 

practice 

Satisfactory 

practice 

no (%) no (%) 

Brush teeth regularly       

Yes .. 79.9 8. :8.8 
-1.808  0.000* 

No .. 10.. 9 08.8 

Foot care       

Yes 81 :0.. 89 :8.. 
-0.9:8  0.030* 

No 8 9.9 . ... 

Dry foot after washing       

Yes 78 91.9 80 99.9 
-.:41  0.346 

No 01 07.. : 00.. 

Nail cutting       

Straight method .: 17.. 77 9... 

-4.71.  0.000* 
Round method 40 .0.1 00 01.9 

Nail files 7 8.. . ... 

Any thing 4 ..8 0 0.1 

Drying skin       

Apply cream 4. .7.1 81 :0.. 

-4.141  0.000* Washing skin and dry .. .8.. 4 ..8 

Don’t do any thing 13 16.2 1 1.9 

Types of shoes       

Closed comfortable .4 18.8 7. 90.. 

5.364 0.001* 

Opened leather shoes 0: .1.9 00 01.9 

Plastic shoes 7 8.4 8 80. 

Clothes shoes 1 1.9 8 80. 

Sport shoes .8 11.9 . ... 

Other 0 0.. . ... 

Types of socks       

 Cotton or wool .1 77.. 80 99.9 

2.946 0.001* Socks synthetic fiber 04 08.. . 7.. 

Not wearing socks 01 07.1 4 ..8 

 * P value is significant at level of ≤ 0.05  

 Table (13) showed that, there was a statistical 

significant difference between the studied subject regarding 

to their practices for hygienic care pre and post IT based 

intervention except dry foot after washing. 
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Table (14): Distribution of the studied subject regarding to 

their actual practice for blood glucose 

monitoring pre and post IT based intervention 

(n=80). 

Items 

Pre-test Post -test 
 

x
2
 

 

p-value 

Satisfactory 

practice 

Satisfactory 

practice 

no (%) no (%) 

Responsible person ** 

for the analysis 

 

 

 

 

 

 

 

 
  

Parents 4. .... 10 19.9 

-..7.1  0.009* Family member 4 ..8 1 1.9 

My self 14 4... 98 088 

Type of tests **       

Analysis of glucose in 

the urine 
10 19.9 1. 48.8 

2.245 0.025* 

Analysis of glucose in 

blood 
4. .7.1 8: :9.9 

Analysis of acetone in 

the urine 
1 7.. 08 .0.1 

Don’t make analysis 0 ... 1 1.9 

Keeping strips of 

glycemic analysis  ** 
      

Inside fridge 41 .4.4 .7 88.8 

6.186 0.000* 

Outside fridge .0 .7.7 04 08.. 

Any place 04 08.8 : 00.1 

Don’t know 1 1.9 8 8.8 

Others 0. 0... 7 8.. 
* P value is significant at level of ≤ 0.05  

**Number is not mutually exclusive
 

As regards the knowledge of the studied subject regarding their 

practices for blood glucose monitoring, this table revealed that, there was a 

significant difference pre and post IT based intervention. As regards the 

person responsible for the analysis, it was found that, less than half of 

them (42.5%) stated that the child pre the intervention compared to all 

of them (100%) post the intervention. While more than half of them 

(56.3%) stated that analysis of glucose in blood pre the intervention 

compared to majority of them (98.8%) post the intervention. As regards 

keeping strips of glycemic analysis more than half of them (54.4%) 

stated that inside fridge pre the intervention compared to more than two 

thirds of them (70%) post the intervention. 
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Table (15): Mean value for blood glucose level among the 

studied subject pre and post IT based 

intervention (n=80). 

Items 
Pre test Post test t-test p-value 

   ± SD    ± SD   

Blood glucose level 312.27±119.73 118.16±42.36 7.52 0.000* 

*p-value is significant at level of ≤ 0.05 

Table (15) showed that, there was a statistical 

significant difference between the studied subject regarding 

to their mean value for blood glucose level pre and post IT 

based intervention (t = 7.52, p =0.000). 

 

  



 Results 

                                                                                    82 

Part III. Relation between information technology, 

knowledge, practice and characteristics of the studied 

subjects 

Table (16): Relation between the studied subject's mean 

scores of Knowledge and actual practice  pre 

and post IT based intervention (n=80) 

 

Items    ± SD  t-test P-value 

Knowledge 

Knowledge Pre test 
29.35 17.23 

7.608 0.000* 

Knowledge Post test 56.34 7.02 

Practice      

Practice Pre test 11.99 5.25 7.512 0.000* 

Practice Post test 20.49 3.83   

* The mean difference is significant at 0.05 level 

 

Table (16) showed that, there was highly statistically 

significant difference between the studied subject regarding 

to their Knowledge and practices pre and post IT based 

intervention.  
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Table (17): Relation between the total knowledge and 

actual practices of the studied subject regarding 

IT and DM pre and post IT based intervention 

(n=80). 

Items Correlation coefficient value P-value 

Total knowledge .286 0.005* 

Total practice .312 0.002* 

* The Correlation coefficient is significant at 0.05 level 

 

Table (17) showed that, there was statistically 

significant difference (Spearman correlation coefficient) 

between the studied subject regarding to their total 

Knowledge and practices regarding IT and DM pre and post 

IT based intervention.  
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Relation between mean and SD for total knowledge about 

IT, DM and actual practices of the studied subjects with 

their characteristics. 

Table (18): Relation between the studied subject's mean 

scores of knowledge, actual practice  and their 

gender pre and post IT based intervention 

(n=80). 

 

Items 
Male Female 

t. Test P-value 
   ± SD    ± SD 

IT_Pre 6.55 3.43 7.15 3.39 -0.851 0.395 

IT_Post 12.55 3.23 12.10 3.15 -0.897 0.370 

knowledge_Pre 29.10 17.69 29.60 16.99 -0.135 0.893 

knowledge_Post 56.60 7.61 56.08 6.47 -0.077 0.939 

Practice_Pre 11.78 5.35 12.20 5.21 -0.333 0.739 

Practice_Post 20.93 3.31 20.05 4.28 -0.716 0.474 

 

Table (18) showed that, there was no statistically 

significant difference observed between the studied subjects 

mean scores of knowledge, practice and their gender pre and 

post IT based intervention. 
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Table (19): Relation between the studied subject's 

knowledge about IT, DM, glycemic control, 

actual practices and their age in years pre and 

post IT based intervention (n=80). 

Items 

10 - < 12  

yrs 

12 -< 14  

yrs 

14- < 16  

yrs 

16- < 18 

 yrs ANOVA 

   Test 

  P-

value 

   ± SD    ± SD    ± SD    ± SD 

IT_Pre 6.56 3.01 6.15 3.38 7.39 3.15 7.71 4.04 2.844 0.416 

IT_Post 11.44 3.58 11.74 3.85 13.39 1.94 13.06 2.22 4.084 0.253 

knowledge_Pre 17.28 12.58 29.59 18.06 33.61 15.52 37.24 16.18 13.549 0.004* 

knowledge_Post 54.83 6.63 55.70 6.68 56.11 8.48 59.18 5.98 5.176 0.159 

Practice_Pre 9.56 4.72 12.85 5.92 12.17 3.84 13.00 5.57 5.364 0.147 

Practice_Post 20.17 3.76 20.33 4.37 20.44 3.42 21.12 3.66 0.809 0.847 

* Means differences are significant at  = 0.05 

 

Table (19) showed that, there was statistically 

significant difference was observed between the studied 

subject knowledge regarding IT, DM, glycemic control, 

actual practice and their age in years pre and post IT based  

intervention except IT pre, IT post, knowledge post, practice 

pre and practice post. 
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Table (20): Relation between the studied subject's 

knowledge about IT, DM, their actual practices 

pre and post IT based intervention and the 

children's level of education (n=80). 

 

Items 
Elementary Preparatory Secondary ANOVA 

Test 

P-

value 
   ± SD    ± SD    ± SD 

IT_Pre 6.53 2.95 6.12 3.29 7.93 3.65 4.484 0.106 

IT_Post 12.00 3.37 11.61 3.67 13.39 2.06 4.369 0.113 

knowledge_Pre 17.16 11.78 27.27 17.80 40.07 13.11 20.452 0.000* 

knowledge_Post 55.05 6.70 55.09 6.22 58.68 7.73 6.061 0.048* 

Practice_Pre 9.79 4.32 11.70 6.03 13.82 4.28 7.696 0.021* 

Practice_Post 20.79 3.38 19.82 4.25 21.07 3.59 1.583 0.453 

* Means differences are significant at  = 0.05 

 

Table (20) showed that, there was a statistically 

significant difference between the studied subjects knowledge 

regarding IT, DM, glycemic control, actual  practice and the 

children's level of education pre and post IT based intervention 

except IT pre, IT post and practice post.  
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Table (21): Relation between the studied subject's 

knowledge about IT, DM,  their actual practices 

pre and post IT based intervention and the 

children's family size (n=80). 

 

Items 
4-6 7-9 10+ ANOVA 

   Test 

          

P-

value    ± SD    ± SD    ± SD 

IT_Pre 
7.24 3.05 6.92 3.92 6.39 2.89 0.809 0.667 

IT_Post 
11.14 3.89 12.58 3.26 13.00 1.93 2.789 0.248 

knowledge_Pre 
36.67 14.70 31.50 18.64 19.30 12.39 12.317 0.002* 

knowledge_Post 
54.90 8.11 57.86 6.57 55.26 6.44 2.957 0.228 

Practice_Pre 
13.67 4.52 12.14 5.88 10.22 4.42 5.379 0.068 

Practice_Post 
19.90 3.81 21.33 3.71 19.70 3.92 5.416 0.067 

* Means differences are significant at  = 0.05 

 

Table (21) showed that, there was a statistically 

significant difference between the studied subjects knowledge 

regarding IT, DM, glycemic control, actual  practice and the 

children's family size pre and post IT based intervention except 

results pre/post related to  IT, knowledge and actual practice . 
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Table (22): Relation between the mean of scores of 

knowledge and actual practice of the IT  and 

blood glucose level of the studied subject pre 

and post IT based intervention (n=80) 

Tests    ± SD t-test P-value 

IT Pre test 6.85 3.40 
6.869 0.000* 

IT Post test 12.33 3.18 

Blood glucose level (pre test) 312.27 119.73 
7.52 0.000* 

Blood glucose level (post test) 118.16 42.36 

* The mean difference is significant at 0.05 level 

 

Table (22) showed that, there was a statistically 

significant difference observed  between the studied subjects 

blood glucose level pre and post IT based intervention. 
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Discussion 

apid advancements in information and communication 

technologies open new possibilities for improved type 1 

DM therapy management. In recent years, several mobile and 

Web-based telemedicine applications have been developed in 

order to support diabetic children in their self-management. 

(Jaana and Paré, 2007; Ładyzynski and Wójcicki, 2007 and 

Farmer et al., 2005).  

         This study aimed to study the effect of information 

technology based intervention on glycemic control of 

children suffering from diabetes in Gaza Strip. The findings 

of the study would be discussed in terms of diabetic 

children's knowledge and practice regarding information 

technology, Type 1 DM as well as their glycemic control. 

In this study (figure, 2), the results revealed that, more 

than half of the studied subjects aged from 10 to less than 16 

years old. This result is supported by Hockenberry and 

Wilson, (2009), who studied the prevalence of diabetes 

mellitus and found that, diabetes mellitus most common 

among children with the peak age between 10 and 15 years, 

this result could be due to that the majority of children in this 

age group are used to eat junket food. 

R 
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Regarding the educational level of the studied subject 

(figure, 3), the current study illustrated that, three fourths of 

them were enrolled in preparatory and secondary level of 

education. This study finding is incongruent with a study 

undertaken in Sultanate of Oman by Al-Shafaee et al. (2008) 

who studied the relation between educational level of 

children and diabetes where, it was found that, about 46%  

had studied up to high school level.  

The current study (table, 2) showed that, almost three 

quarters  of the studied subject had a positive family history 

of diabetes. This study was in an agreement with Ahmad et 

al. (2011), who, studied the prevalence of diabetes mellitus 

among the children, and found a positive family history of 

diabetes among the studied subject. 

The findings of the study (table, 3) revealed that, the 

knowledge of studied subject about information technology 

was satisfactory, because the majority of them have previous 

knowledge and experience about information technology 

from schools classes according to the Palestinian curriculum. 

In addition to availability and facilities of IT methods in their 

homes and schools (internet, mobile, computer, memory 

flash, E-mail, SMS, and CD). This finding is supported by  

McManis and Gunnewing, (2012) who found that the 

majority of diabetic children had a satisfactory knowledge 

about information technology. 
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However, Gammon et al. (2005) studied the effect of 

information technology on diabetic children by testing the 

telecommunication system connecting between diabetic 

children unit and a medical unit on six intensively treated 

Type 1 diabetic children, aged 10–16 years and found that  

glycated hemoglobin (HBA1c) levels were decreased.  

The researcher believes that diabetic children's were 

used the different methods of information technology 

effectively, since age 10 years help them from difficult 

transportation and save their times and money. 

Several studies have already pointed out the impact of 

IT on adherence to therapy and self-management when 

mobile phones are used (Kim, 2007;Tasker et al.; 2007 and 

Franklin et al., 2006). In the same line for DM, there are 

reports of improved glycemic control and decreased glycated 

hemoglobin (HBA1c) levels (Kim, 2007 and Rami et al., 

2007). While, other studies found no significant effects 

(Franklin et al., 2006). Differing results regarding improved 

glycemic control were also reported by large-scale review 

studies on telemedical intervention in diabetes management 

(Jaana and Paré, 2007 and Farmer et al., 2005).  

The current study finding (table, 3) illustrated that, 

there were a large number of diabetic children,  mentioned 

that different methods of information technology can be 



 Discussion 

                                                                                    92 

helpful in glycemic control. This was in an accordance with 

the study of Idriss et al. (2009), Morak et al. (2008) and 

Wilkinson et al. (2008), who mentioned that, technology 

becomes increasingly accessible and affordable, while, it is 

playing a growing role in the management of chronic 

diseases. Many clinicians in USA are now investigating the 

role of the internet, cellular phones and other wireless 

technologies in monitoring their diabetic children and 

improving access to medical care and information. Similarly 

Grover et al. (2012)  mentioned that, there was an increasing 

number of diabetic children are expressing interest in 

integrating such technologies into their health care 

management. From the researcher point of view that there is 

a relationship between using different methods of 

information technology and glycemic control such as 

internet, chatting, E-mail….etc.   

The current study revealed that, the knowledge of 

studied subject regarding definition of diabetes mellitus as a 

health problem and its  management was improved post IT 

based intervention. These findings were in an accordance 

with the study of  Walker et al. (2010) who mentioned that, 

there was significant differences between pre and post IT 

based intervention regarding the knowledge about diabetes 

mellitus, also it was added that, education program is an 

important part of disease control, so there was great 
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importance to provide the diabetic children with correct and 

clear information about their disease to enable them for self 

management. From the researcher point of view using IT in 

educating the diabetic subject and their care givers can 

facilitate their glycemic control positively. 

The current study revealed that, the knowledge of 

studied subject regarding normal value of blood glucose  was 

improved post IT based intervention. These findings were in 

an accordance with the study of  Barret (2013) who studied 

the normal value of blood glucose among children, 

mentioned that, there was significant differences between pre 

and post IT based intervention regarding the knowledge 

about normal blood.  

The current study (table, 6) illustrated that, the majority 

of diabetic children pre IT based intervention had poor 

knowledge about signs and symptoms of hyperglycemia and 

hypoglycemia, while post IT based intervention there were 

improvement in knowledge. These findings were in agreement 

with Ali (2011), who studied the changes in knowledge about 

hypo/hyperglycemia among diabetic children in Naser Institute, 

Elentage Elharby and Helwan hospital in Egypt, mentioned 

that, there were improvement in knowledge regarding to 

hyperglycemia and hypoglycemia, signs and symptoms post IT 

based intervention.  
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The present study,  (table, 8) showed that, there was a 

statistically significant difference in diabetic children's 

knowledge about insulin therapy after the IT based 

intervention. This finding is congruent with the similar study 

of Palaian et al. (2008) who studied the effect of insulin for 

diabetic children at India, mentioned that, the importance of 

education self administered of insulin medication, this could 

help the diabetic children to understand the medication rights 

related used in term of dose, frequency, routes and sites. 

From the researcher point of view, the commitment of 

diabetic subject and their care givers about insulin therapy is 

an important for glycemic control. 

Concerning the knowledge of diabetic subject about 

types of foods and its relation with control of glucose level in 

the blood, the results (table, 9) of this study revealed that, 

there was a statistically significant difference between their 

knowledge about allowed foods pre and post IT based 

intervention. This study finding was supported by Deakins et 

al. (2006) who studied the effect of nutrition on diabetic 

subject, it was mentioned that, there was a positive 

improvement in diabetic children's knowledge about the 

allowed and prohibited foods post intervention. From the 

researcher point of view, good selection of the studied 

subject and care givers about allowed and prohibited foods is  

important for their glycemic control.   



 Discussion 

                                                                                    95 

It was clear from the current finding (table, 11) that, 

there was a statistically significant difference pre and post the 

intervention regarding children's knowledge about the 

importance of physical exercises. This study finding was 

similar to Azimah et al. (2010) who studied primary care at the 

centre in Kuala Lumpar, Malaysia, about diabetes education, 

concluded that, diabetic children education and empowerment 

were improved post diabetes education regarding physical 

exercise. From the researcher point of view, regular physical 

exercises to the studied subjects is an important to control 

glycemia. 

Regarding to the diabetic subjects' knowledge about 

the complications of diabetes, there was a significant 

improvement in the subjects' knowledge post IT based 

intervention, these findings (table, 10) were in an agreement 

with Ooi et al. (2007), who assessed the effectiveness of 

group education in improving diabetic children awareness 

about diabetes mellitus complications, it was mentioned that 

diabetic children education was improved post diabetes 

education regarding complications. While the current study 

was not in an accordance with the study of Mashige et al. 

(2008), who studied the effectiveness of diabetic education 

program on diabetes mellitus complications in South Africa, 

mentioned that, there was no improvement in their 

knowledge regarding the complications of diabetes mellitus, 
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The researcher believes that this may be due to different 

setting and culture. 

In relation to the hygienic care of the studied subject, the 

current study revealed that, (table, 13) a highly statistically 

significant difference  post IT based intervention was observed. 

These findings  were highly supported with the study of  Baker 

(2011), who studied the impact of hygienic care on diabetic 

children, that reported an improvement in their knowledge 

regarding the hygienic care among diabetic children.  

In relation to the mean value  of blood glucose of studied 

subject, the current study revealed that, (table, 15) a highly 

statistically significant differences  post IT based intervention 

also, there was a positive correlation coefficient between IT 

based intervention and blood glucose post IT based 

intervention. These findings (t = 7.52, p =0.000), were highly 

supported with the study of  Kwon et al. (2014), who study the 

impact of IT on glycemic control, that reported decreased 

glycated hemoglobin (HBA1c) levels and improvement of 

glycemic control in diabetic children with type 1 DM.  

In another study conducted  by Adkins et al. (2009), 

who studied whether modem technology allows for effective 

management of diabetes among diabetic children at Canada. 

While, the control group of diabetic children continued the 

usual program of quarterly clinic visits, whereas the modem 
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group of diabetic children were instructed to transmit blood 

glucose data through SMS every 2 weeks for 6 months 

instead of the clinic visit. The health care providers analyzed 

the data received by the modem and contact diabetic children 

to discuss treatment changes. Which demonstrated that, 

electronic transmission of data resulted in a similar level of 

decrease in HBA1c values and similar incidence of acute 

complications to that recorded with current standard care.               

The researcher believes that, it is important to serve different 

methods of information technology in health clinics and 

homes specially for children who cannot easily access to the 

clinics for follow up and to help them keep their blood 

glucose level within normal range.  

As regards to the relation between information 

technology based intervention  and mean blood glucose level of 

the studied children, (table, 22) a statistically significant 

difference was observed. The current finding  is in an 

accordance with Faridi et al., (2008) and Krishna and Boren 

(2008), who studied the relation between information 

technology and mean value of  blood glucose level, it was 

found that, there was a positive relation between information 

technology and significant decrease in HBA1c levels as well as 

an improved health outcomes related  diabetes. 
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As regards to the relation between information 

technology, knowledge and practice of the studied subject, 

the current finding clarified that, there was a statistically 

significant difference pre and post  IT based intervention. 

This finding was in an accordance with Al-Shafee et al. 

(2008), who studied the relation between IT, knowledge and 

practice, found that, there was a positive correlation between 

information technology, knowledge and practice among 

children. These findings were highly supported with the 

study of  D’annunzio et al. (2013), who studied the impact 

of IT on children (aged 9–15 years) with cellular phone 

glucometers that sent text message glucose readings to them, 

improvement in diabetic self care was observed.  

Concerning to the relation between studied subject 

according to their mean scores of knowledge, practice and 

gender pre and post IT based intervention, no statistically 

significant difference was observed. This result (table, 18) is 

in an accordance with Chromas and Slany, (2011), who 

studied the relation between total knowledge and practice of 

IT and glycemic control and gender, mentioned that no 

difference between boys and girls regarding information 

technology. This result could be due to the same interests of 

both sex in new technology methods. 

As regards to the relation between the studied subject's 

knowledge about IT, DM, glycemic control, actual practices 
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and their age in years, a statistically significant difference was 

observed regarding IT, DM, glycemic control and actual 

practice among children aged 10-18years pre and post IT based 

intervention. This result (table, 19) is in an accordance with 

Gammon et al. (2005), who studied the relation between IT, 

DM, glycemic control and actual practice and age, it was found 

that children ages (9-15) years can use information technology. 

The result of  the current study could be due the curiosity of 

children at this age period to use IT. 

Concerning to the relation between the studied 

subjects according to their knowledge about IT, DM and 

their actual practices pre and post IT based intervention and 

the children's  level of education of the studied children, a 

statistically significant difference was observed. This result 

(table, 20) is in an accordance with Shi et al. (2009), who 

studied the relation between IT, DM and actual practices and 

the child's level of education, it was observed that  a positive 

relation between information technology and the level of 

education of the studied subject specially among preparatory 

and secondary school. From the researcher point of view, this 

could be due the children of high school more aware with IT 

methods.  
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As regards to the relation between between the studied 

subjects according to their knowledge about IT, DM and 

their actual practices pre and post IT based intervention and 

the children's family number, there was a statistically 

significant difference was observed. The current finding 

(table, 21) is in an accordance with Ahmad et al. (2011), 

who studied the relation between IT, DM and actual practices 

and family numbers, found that, a positive relation between 

information technology and family numbers. From the 

researcher point of view, this could be due to easy to obtain 

knowledge about using of IT from family size. 
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Conclusion 

t can be concluded that, the IT based intervention facilitate 

an access of information for diabetic children (by using IT 

methods namely CD, SMS, E-mail, internet, flash memory 

and mobile phone). Therefore, the IT based intervention was 

successful in improving the knowledge and practices of the 

children which affects positively on their blood glucose level. 

Recommendations 

According to the result of the current study, the 

following recommendations are suggested: 

1. It is recommended to apply such IT based intervention 

program in primary health care centers and hospitals 

caring for diabetic children and their care givers. 

2. Periodic and constant follow up using IT methods is 

very important to discuss and facilitate any difficulties 

that may face the children suffering from diabetes. 

3. Educate the diabetic children self care activities using 

available means of information technology. 

4. Availability of illustrated CD and videos to be 

distributed for each diabetic children and their care 

givers. 

5. More studies are needed to investigate the long-term 

effect of such IT based intervention on glycemic 

control of diabetic children with type 1 diabetes at 

Gaza strip and its complications.  
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Summary 

lycemic control is a successful diabetes management 

that requires the delivery of complicated medical tasks 

like blood glucose (BG) monitoring and insulin 

administration along with the practice of healthful behaviors 

around food and exercise. The healthcare providers such as 

physician, nurses and educators have an important role in 

improving glycemic control and reducing the risk of 

complications on diabetic children (Johnson and Keogh, 

2010).  

       This study aimed to study the effect of information 

technology based intervention on glycemic control of 

children suffering from diabetes in Gaza Strip at Palestinian 

Medical Relief Society among 80 diabetic children suffering 

from type 1 diabetes mellitus who met the inclusion criteria. 

I-Technical design: 

Technical design includes; the research design, setting, 

subjects and tools for data collection. 

1-Research Design: 

A quasi – experimental study design was utilized in 

carrying out this study.  

  

G 



 Summary 

                                                                                    103 

2-Research Setting: 

This study was conducted at Palestinian Medical Relief 

Society (PMRS) which care given for 1,440,332 inhabitant, it 

has the largest numbers of diabetic children in Gaza strip. The 

services provided at this society include laboratory services for 

blood samples with special room for care of diabetic children, 

giving injections and pharmaceutical services.  

3-Subjects: 

Purposive sample that was involved children suffering 

from diabetes mellitus who are attending the Palestinian 

Medical Relief Society (PMRS) in Gaza Strip over a 6 

months period, their number was 80. The following inclusion 

criteria was considered in their selection: 

1- Children with confirmed diagnosis of type 1 diabetes 

(regardless to their gender, residence, glycemic control and 

presence or absence of diabetes related complications). 

2- Children in the age group of 10-18 years.  

3- Able to read and write.  

4- Availability and accessibility of IT devices such as 

internet, mobile, CD, memory flash, SMS, E-mail. 

5- Having the willingness and skills of information 

technology. 
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Exclusion criteria: Exclude diabetic children suffering from 

other chronic physical or mental illness. 

4-Tools of data collection  

Tools of the study were developed by the researcher after 

reviewing the relevant literature and include the following:  

1- Structured Questionnaire (by interview) (pre/post) 

which includes data about characteristics of the diabetic 

children (age, gender, educational level………etc), 

knowledge of the diabetic children related to the use of 

information technology and its effect on glycemic control. 

(such as internet, mobile, SMS, diet, exercise etc…) as 

well as, their knowledge regarding diabetes mellitus.  

 2- Observation Checklists (pre/post): That were adopted 

from John & William, (1997) to assess the actual 

practices of the diabetic children such as urine and blood 

testing, insulin preparation and injection,……etc,  

 3- Information technology based intervention was 

designed according to the actual needs assessment of 

the diabetic children, accordingly different IT tools 

were used for the intervention including internet, short 

message services (SMS), telephone calls, E-mails, CD 

and memory flash. 
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Scoring System 

According to the children's answer, each correct 

answer had score 1 degree and both wrong answer and do not 

know had 0 degree. Also, their practices were assessed and 

scored 1 degree if done correctly and zero if not done or done 

incorrectly. Then the total scoring was calculated as level of 

knowledge and practice satisfactory (>70%) and 

unsatisfactory level of knowledge and practice (< 70%). 

Tools Validity and reliability 

Tools validity was checked through distribution of the 

tools to seven experts in the field of the study, content 

validity was assessed to determine whether the tool covers 

the appropriate and necessary content, as well as its 

relevance to the aim of the study, clarity, and its simplicity. 

II-Operational design: 

The operational design of the study entails three main 

phases: preparatory, exploratory (pilot the study) and field of 

the work phases. 

1- Preparatory phase: 

A review of past and current, local and international 

related literature using journal, magazines and scientific 

periodicals and books was done to develop the study tools and 

to get acquainted with the various aspects of the research 

problem. 
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2- Pilot Study (exploratory phase): 

A pilot study was carried out including 8 children 

suffering from Type 1 diabetes mellitus to test the 

applicability and clarity of the study tools and to determine 

the needed time for fulfilling the study tools. Then necessary 

modifications of some questions were done based on the pilot 

study. The diabetic children who participated in the pilot 

study were excluded later from the study sample.  

3- Field work  

Data collection was carried out in the period from 

January 2013 to June 2013. The researcher was available at 

the study setting three days weekly (Sunday, Monday and 

Tuesday). 

The researcher started by explaining the nature, aim 

and expected outcomes of the study to the diabetic children 

and their care givers. Children were assessed individually 

using the previously mentioned tools twice pre/post IT based 

intervention. 

The IT based intervention was prepared according to 

the actual needs assessment of the studied children using 

multiple methods of information technology including 

Compact Disk (CD), internet, short message services (SMS), 

telephone calls, E-mails and flash memory. The CD's were 

distributed to all diabetic children which includes nine 
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sessions. The first session (60 minutes) focused on knowledge 

about information technology (meaning, types  and importance 

of IT in control of glycemic condition, methods and uses). The 

second session (60 minutes) focused on knowledge about 

diabetes mellitus (meaning, causes, clinical manifestation, 

measure of blood glucose, complications and management). 

The third session (80 minutes) focused on knowledge about 

the importance of glycemic control (parameters and patterns of 

glycemic control). The fourth session (60 minutes) focused on 

knowledge about diabetic hyper and hypoglycaemia ( types, 

causes, signs and symptoms, management and prevention). 

The fifth session (80 minutes) focused on knowledge and 

practices related to insulin therapy (importance, types, sites, 

routes, preparation, injection, storage and complications). The 

sixth session (50 minutes) focused on diet management for 

diabetic children (recommended and un recommended diet and 

the relationship between diet and glycemic control). The 

seventh session (30 minutes) focused on physical exercise 

(importance, precautions, types and technique of suitable 

exercise). The eighth session (60 minutes) focused on the 

personal hygienic care (importance, oral care, feet care, skin 

care and technique of nail cut). The ninth session (40 minutes) 

focused on glucose monitoring, importance to control glucose 

and measuring glucose in blood and urine.  
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Videos, CDs and flash memory were used to 

demonstrate the management of glycemic control in children 

with diabetes mellitus. It includes video for physical exercise, 

diet, insulin preparation and injection in addition to, blood 

glucose measurement. SMS and E-mails were sent weekly to 

the children to refresh their knowledge about glycemic control 

by cell phone. Daily chatting with the children was every three 

days to follow up their health condition. Also, telephone calls 

sometimes were needed to discuss any issue about diabetes 

mellitus and glycemic control. Additionally, flash memory 

was distributed among the studied subject to be used as 

reference for their health problems. 

The researcher was met with the children during the 

intervention period for blood glucose monitoring and follow 

up of their progress also, to discuss any difficulties which 

may face them during the intervention period.  

Ethical and legal issues 

Parental agreement was a prerequisite to involve the 

child in the study sample at the first session. All ethical issues 

of research were maintained. The purpose, specific objective, 

anticipated benefits and methods of the study were carefully 

explained to each eligible subject. When the subjects agreed to 

participate in the study, they were assured that they could 

withdraw at any time and they would not be identified in the 

report of the study. Also the researcher promised the subject 
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 More than half (55.6%) of the studied subject reported 

that, exercises can decrease glucose level in the blood. 

 pre intervention compared with (97.5%) post IT based 

intervention program. 

 Less than half (48.8%) of the studied subject reported 

correctly, the normal glucose level in the blood pre 

intervention compared with (100%) post IT based 

intervention program. 

 The studied subject mean level of blood glucose was (312.27) 

Pre IT intervention compared with (118.16) post intervention. 

The difference was statistically significant at (0.05). 

 There was a statistical significant difference in relation 

to the studied subject knowledge about IT, as well as 

their Knowledge, and practices about DM pre and post 

intervention among subjects post IT based intervention 

program (P=0.000). 

 There was significant relationship between studied 

subjects IT, knowledge and practice pre and post  

intervention with subjects'  age, educational level and 

family numbers . 

Conclusion: 

It can be concluded that, the IT based intervention 

facilitate an access of information for diabetic children (by 

using IT methods namely CD, SMS, E-mail, internet, flash 



 Summary 

                                                                                    111 

memory and cell phone). Therefore, the IT based 

intervention was successful in improving the knowledge and 

practices of the children which affect positively their blood 

glucose level. 

Recommendations:  

According to the result of the current study, the 

following recommendations are suggested: 

1. It is recommended to apply such IT based intervention 

program in primary health care centers and hospitals 

caring for diabetic children and their care givers. 

2. Periodic and constant follow up using IT is very 

important to discuss and facilitate any difficulties that 

may face the children suffering from diabetes. 

3. Educate the diabetic children self care activities using 

available means of information technology. 

4. Availability of illustrated CD and videos to be 

distributed for each diabetic children and their families. 

5. More studies are needed to investigate the long-term 

effect of such IT based intervention on glycemic control 

of diabetic children with type 1 diabetes at Gaza strip.  
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