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Abstract: This study focuses on how parents make mistakes when administering insulin doses in treating hyperglycemia in 

their T1D diabetic children. This research employed a qualitative approach, conducting 58 semi-structured, in-depth interviews 

with 37 Saudi Arabian and Australian parents with T1D children, and 20 combined health professionals and company 

representatives. A conceptual tree analysis of the interviews was carried out using Atlas software. The initial coding was 

analyzed into two major themes: Misestimations and misunderstandings of insulin correction doses; and Mistakes in using 

injection tools and techniques. Each of these themes affords insight into correcting parents’ mistakes in insulin doses through a 

variety of techniques and technologies for T1D-related insulin delivery. In general, parents had made both corrected and 

uncorrected mistakes, and surprisingly, many were unfamiliar with the focal meaning of correction doses and how they are 

estimated or used. Despite significant efforts in diabetes education, the incidence of adverse health outcomes continues. This 

study shows that parental mistakes in insulin doses for treating hyperglycemia are crucial and involved issues. There are many 

ways to address these mistakes, and this study seeks to provide recommendations in order improve diabetes care practices. 
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1. Introduction 

Diabetes is an increasingly prevalent disorder caused by 

poor production of insulin in the body. When diabetes causes 

the body’s glucose level to rise, this leads to a condition 

known as hyperglycemia. Diabetes mellitus occurs in two 

different forms that include type one (insulin dependent) and 

type two (non-insulin dependent) [1]. Type one diabetes 

(T1D) is a chronic autoimmune disease that affects the 

pancreas by destroying beta cells within the islets of 

Langerhans. The pancreas is responsible for synthesis and 

secretion of insulin which controls glucose levels [2]. After 

beta cells are destroyed, the blood sugar level is no longer 

controlled and patients require insulin replacement in the 

body. Daneman [3] notes that the primary goal of treating 

diabetes by insulin is keeping the blood glucose (BG) levels 

close to target levels, 6•0–12•0 (mmol/L). Unfortunately, 

inaccurate insulin doses, immoderate, misestimated and 

overlapping doses puts T1D patients particularly children – at 

risk when treating hyperglycemia. 

According to Roemer [4], there is no single drug that can 

treat every aspect of diabetes mellitus due to the complexity 

of beta cells in the pancreas. The medication available is used 

with a combination of lifestyle to maintain blood sugar levels 

and reduce hyperglycemia. Wolfsdorf et al [5] note that 

untreated hyperglycemia sometimes progresses into diabetic 

ketoacidosis (DKA) which is a serious complication. In the 

case of DKA, the body runs out of insulin that supports 

glucose entering the cells. Kanikarla-Marie and Jain [6] note 

that the body switches to bringing fatty acids and bludge, 

producing toxic acidic, ketone. Subsequently, an intervention 

to balance the BG levels by taking extra insulin doses is 

necessary. According to Hanas [7], the treatment process is 

selected according to the pathophysiology of the individual. 

Despite people’s efforts to control diabetes, sometimes 

glucose levels are hard to control. A small amount of insulin 

is required by the body in order to control blood glucose 

levels in the body. An individual whose pancreas does not 

produce enough insulin to control blood sugar will need 
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treatment in order to control blood sugar levels [8]. People 

should have basic knowledge of insulin usage in the body. 

For instance, about 50% of the total daily insulin dose 

replaces overnight insulin. Caregivers need to provide an 

appropriate insulin dose regimen to the patients. The regimen 

provides formulas that allow patients to calculate how much 

to adjust insulin doses taken at meals or when correcting high 

blood sugars. Hulkower et al [9] note that some insulin 

dosing requirements are confusing for parents who are 

responsible for dosing their children. 

Diabetes therapy is complicated and managing 

hyperglycemia with the correct insulin doses is challenging. 

Errors of insulin administration occur with parents, patients 

and even medical professionals [10]. When the insulin 

correction is administered wrongly, this unfortunately can 

causes injury or harm [11]. According to the ADA, in 2011, 

approximately 175,000 people were admitted to an 

emergency department because of a hyperglycemic crisis. 

Trief et al [12] note in their study on insulin correction 

doses that participants reported errors commonly occurring 

when Blood Glucose (BG) required a correction dose. 

However, only 6.7% of the participants knew about and were 

using the algorithm of insulin-to-carbohydrate (I:C) ratios to 

determine the required insulin doses for their bodies. By 

contrast, 13.3% of participants “never” used the I:C ratios for 

insulin correction doses. 

Trief et al’s study [12] further notes that nearly half of the 

participants, 48.3%, reported they never balanced the insulin 

doses to correlate with the BG reading. The study found that 

the level of diabetes awareness related-numerical especially 

in insulin doses, was low and that could be a factor helping to 

facilitate the occurrence of injected errors. Thus investigating 

mistakes in insulin doses that cause hyperglycemia to reduce 

errors has been ignored by the research community. This 

paper focuses on mistakes of parents who are not confident in 

administering the correct dosage for treating hyperglycemia. 

Also examined through interviews, are their reactions to 

managing hyperactivity once they treat the condition. 

2. Literature Review 

The review of past and related literature aims to answer the 

research problem by identifying objectives and establishing 

the study’s questions. The researcher will identify different 

relevant informational materials from primary and secondary 

sources in relates to realize insulin therapy and parents’ 

mistakes concerning insulin doses for T1D children. 

Academic materials and other publications on the study field 

will be used to fill the research gap by concentrating on 

parents’ mistakes regarding insulin dosages, hyperglycemia 

treatment on T1D children, and any subsequent chronic 

diseases. The literature on case studies and background 

information on hyperglycemia and its treatment makes it 

possible to examine the issues. Most parents find it hard to 

recognize insulin dosages of their diabetics children when 

treating high blood sugar. 

2.1. Parents’ Mistakes Concerning Insulin Dosages 

Umpierrez et al [13] note that modifying to the insulin 

dosage regimen is a skill which takes time health providers 

and patients to master. Understanding the insulin dosage is 

essential to parents who have a charge of caring for their 

T1D children. When blood sugar level is high or low, it 

commonly becomes more difficult to understand which type 

of insulin, bolus or basal to readjust and by how much. 

Diagnosis of T1D in children influences not only the diabetic 

but also the family [14]. Parents have a tremendous 

responsibility to ensure the blood sugar (BS) level of the 

children is controlled. Parents have to cope with various 

situations when treating high BS such as self-doubt, less 

family activities, apprehension and declining quality of life. 

Preiser [15] observes that most people believe that diabetes 

is a chronic illness that only affects adults. However, this is 

not the case since T1D stays an infectious disorder in 

children and adolescents while T2D affects adults. Parents 

still make mistakes about children’s diabetes and how 

therapy processes should be conducted. Parents should be 

able to identify different symptoms and signs in children who 

cannot express what they are feeling [16]. Although the T1D 

develops gradually, signs manifest quickly. When children 

indicate continual signs and symptoms of vomiting, nausea, 

weight loss and abdominal pain, parents must take them to 

the hospital for diabetes diagnosis. Pettitt et al [17] attention 

to that immediate treatment helps saves children’s lives since 

an sudden death can occur very quickly, even in less than one 

week or month. 

Parents must be aware of seeking medical assistance for 

children with T1D. Niedel et al [18] remark that patients with 

T1D need lifelong insulin therapy. Most patients require a 

few injections of insulin on a daily basis. The doses should 

be adjusted in order to control the glucose level in a patient’s 

blood. Most diabetics are entitled to insulin injection for life 

which becomes a difficult situation for parents. According to 

Young-Hyman and Peyrot [19], at some point parents are 

afraid of injecting insulin into their children because too 

much insulin can put the child in a coma or result in death. 

Further, parents have such huge responsibilities that are 

sometimes very difficult – if not impossible - to achieve. 

Wolfsdorf et al [5] state that despite administering insulin 

dosage to the diabetics, parents have to manage diet, measure 

blood sugar level and ensure they engage in physical 

exercises. 

2.2. Parents and Hyperglycaemia Treatment and Mistakes 

Turchin, Matheny, and Shubina [20] note that 

hyperglycemia treatment in children starts with diagnosis at 

an early age. A random blood sugar test is done in order to 

detect if the child is diabetic. Regardless of when the child 

ate, random blood sugar level of 200 milligrams per deciliter 

(mg/dL) or higher suggests diabetes. Glycated hemoglobin 

(A1C) test reflects the child’s average blood sugar for the 

past three months. The A1C test determines the percentage of 

BS attached to hemoglobin in red blood cells. A glycated 
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hemoglobin level of 6.5% or higher on separate tests to 

signify diabetes [21]. As well, a fasting BS test is necessary 

to detect if the child has diabetes. A sample of blood is 

collected after a child fasts overnight whereby the level of 

126mg/dL or higher assure diabetes. 

After diagnosis children need regular follow-up 

appointments to ensure proper management of diabetes. 

Doctors periodically use urine and blood tests to check 

children’s kidney, cholesterol levels and thyroid function 

[22]. For example, the ADA recommends an A1C of 7.5 or 

lower for all children. Treatment of T1D in children is 

lifelong and has diverse management processes, which 

include insulin therapy and monitoring a balanced healthy 

diet [23]. However, these activities can sometimes 

overwhelm parents. For instance, parents at times manage BS 

level of the children well and yet at other times the process 

fails. These failures are serious mistakes and may only 

encourage parents to give up caring for their children. 

Umpierrez [13] states that the parents should communicate 

and work closely with the child’s diabetes team in order to 

keep the patient’s BS level at the recommended level. 

T1D is a serious disorder and demands the parents’ 

commitment to ensure their diabetic child receives proper 

medication and protection [24]. Lifestyle changes are 

significant and parents should always ensure that children 

engage in physical exercises in order to decrease BS levels. 

Parents’ efforts are worthwhile particularly if they do not 

misunderstand insulin dosage and are not scared of the 

diabetes therapy process. Parents have the responsibility to 

encourage grown-up children to take an active role in their 

own diabetes management [25]. Melissa Spezia in [26] 

recommended different approaches to rural Midwest families 

in the United States on how to manage diabetic children. The 

techniques comprised helping children regarding good food 

choices, physical activeness, knowing how to test blood 

sugar and inject insulin. 

2.3. Mistakes of Parents Regarding Chronic Diseases 

According to Bruno et al [27], living with a patient 

suffering from a chronic disease can result in challenges that 

are above the usual parenting responsibilities because special 

demands that result in social and financial constraints. 

Parents raising children with many chronic diseases have to 

cope with difficult situations and ensure they survive [28]. 

They need to alter expectations and understand more about 

the complications affecting the child. Sometimes the mothers 

and fathers find management of the chronic disease difficult 

and succumb to depression and stress. . Correcting a mistake 

is a good initiative that will assist parents who are determined 

to offer care services to their T1D children [29]. It means 

they are diligent in trying to save the life of the patient from a 

chronic disease. 

T1D is a chronic disease diagnosed in young and usually 

has severe impacts on the family. Parents exhibit various 

behaviours when handling their children [30]. The most 

reported mistakes parents make regarding T1D children 

include concerns about complications, grief and fear. Parents 

are entirely responsible for managing children’s diabetes and 

this puts much pressure on them. Diabetes mellitus (DM) is a 

common childhood disease that affects a large number of 

children in the United States [31] and especially much more 

recently [32] & [33]. T1D is associated with both short- and 

long-term complications. For instance, hypoglycemia (low 

BG level) is a fatal short-term complication that results from 

poor physical exercise, too much insulin in the body and 

insufficient carbohydrate intake. According to Bruttomeso 

and Grassi [34], the complication is manifested by confusion, 

brain damage, weakness or even death. Long-term problems 

include renal, immune suppression and cardiovascular 

diseases. 

Faulkner [26] describes family mistakes concerning 

school-age diabetics and parents’ influence as well as those 

children implementing self-care. Interviews were conducted 

with seven families living in the Midwest and they 

documented different parents’ mistakes. These mistakes 

demonstrated parents’ misunderstanding of the insulin 

dosage regimen. Most parents were stressed by the scheduled 

daily routines and managing T1D while others were 

apprehensive about the insulin reactions [35]. If adolescents 

are diagnosed with diabetes, it is the responsibility of the 

fathers and mothers to take care of the condition. Parents 

experience emotional issues when they realize their children 

require insulin and blood sugar level monitoring on a daily 

basis. They find that it is difficult to inject insulin to their 

own children, accepting and explain the condition to them. 

2.4. Exploring the Mistakes of Parents in Hyperglycemia 

Treatment - Research Gap 

According to Dungan et al [36], T1D is common in young 

people in the United States below the age of twenty years. 

Since its diagnosis takes place at an early age, the burden of 

managing the complication falls on both the patient and 

parents. Parental involvement is crucial for proper diabetes 

management of the child [37]. However, because of complex 

activities involved in managing the condition in children, 

parents sometimes make mistakes in insulin dosage to their 

children. The underlying issues on injection dosage and how 

it is done is a challenging problem to parents. Most of the 

time parents need guidance on the amount of insulin dosage 

and the techniques of injecting the children. Cryer [22] 

highlights that parents always have many quires on the 

injection area and impacts on the T1D children. 

During early childhood, both fathers and mothers assume 

responsibilities of controlling T1D in children but as they get 

older, they surrender these duties to the children [38]. 

However, in the process, some parents demonstrate mistakes 

in managing the condition in children. According to Marzelli 

et al [39], the life of a child suffering from diabetes changes 

abruptly, meaning that the condition requires an immediate 

response from the parents. 

Melissa Spezia’s study in [26] demonstrates that some 

participants blamed themselves due to a child’s disease. An 

injected overdose of insulin into a T1D child leads to 

hypoglycemia which only confuses the parents more, so they 
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become scare about injecting their child. Faulkner [26] also 

notes that at times parents feel helpless about the disorder 

and are unable to provide the necessary care or seek services 

from the medical team. The fathers and mothers at times 

surrender and fail to control their child’s diet. However, this 

is not acceptable and the fathers and mothers need to 

encourage the patient and collaborate with the local medical 

team to effectively control the complication. 

3. Method 

3.1. Sample Population 

The research question for this study is as follows: How do 

parents respond to misunderstanding of the way to deal with 

incorrect dosage for hyperglycemia treatment? A qualitative 

approach was adopted, because obtaining productive insights 

into parents’ mistakes requires a deep understanding of the 

relevant phenomena [40]. Semi-structured questions allowed 

a wide range of issues to be introduced and also permitted 

interviews to be guided by the parents. 36 parents of Type 1 

diabetic children and adolescents were included in the study 

as the parents are the primary care providers. One mother of 

a non-diabetic child was also included in the study to 

understand the public’s awareness. The participants were 

drawn from two countries, Australia and the Kingdom of 

Saudi Arabia, to broaden the range of types of parents 

included. 

A total of 58 interviews were conducted, and pilot 

interviews were held on 8 participants from the two countries. 

Several types of professionals were interviewed with a view to 

documenting their understanding of the problems. This helped 

to establish the mistakes parents make and provide 

triangulation to the study. The professionals included were 

pediatric endocrinologists, diabetes educators, dieticians and 

companies’ representatives of diabetes devices. The 

interviews used prompting techniques as proposed by Browne 

and Rogich [41]. Prompting techniques provide a context to 

test the relative effectiveness of new techniques, and it 

involves asking ‘Who,’ ‘What,’ ‘When,’ ‘Where,’ ‘How’ and 

‘Why’ questions. The questioning strategy adopted entails 

asking questions based on a theoretical model of knowledge 

structures. Use of prompting techniques in interviews elicits 

more information from participants on a given topic. 

3.2. Analysis Process 

The interview transcripts obtained were uploaded to 

Microsoft Word and then the Atlas Software for their 

management, coding, visualization, retrieval of queries and 

reporting data. The coding and themes obtained from the Atlas 

software were reviewed by two external researchers for 

validity checks. Participant codes started with ‘para’ which 

indicates parents, ‘dia’ indicates diabetes educators, ‘endo’ 

refers to endocrinologists and lastly, ‘rep’ indicates company 

representatives. The transcripts were analyzed starting with 

the assumption that parents’ mistakes when using the insulin 

dosages in treating hyperglycemia. 

4. Results 

Overall, much of the data collected indicated that parents 

made many mistakes concerning insulin disease when 

treating hyperglycemia. Surprisingly, many were unfamiliar 

with the focal meaning of correction doses and how they are 

used. Two main themes were identified which described 

parents’ mistakes with inappropriate insulin dosages, and 

each theme comprised a number of categories. 

Theme 1: Mistakes parents make with estimating insulin 

correction doses 

This theme provides insights into parents’ difficulties in 

how to calculate and estimate correct doses. This theme 

consists of two categories: (1) underestimations or overdoses 

of insulin units and misusing Glucagon injection; and (2) 

misapplications of correction factors  

Parents underestimated and overdosed insulin units and 

misused Glucagon injection  

This mistake results from parents’ dependence on their 

ability to estimate insulin doses without prior knowledge. 

Examples of two opposite scenarios appeared in the data. 

First, some parents gave inadequate total units of insulin 

because of their concern about short-term complications—for 

instance, hypoglycemia, which can develop into seizure and 

coma resulting from low blood sugar. Their concern led to 

their injecting their children with too little insulin, resulting 

in a rise in blood glucose levels. Parents’ remarks included 

the following:  

[Obviously, we want to avoid hypoglycemia at all costs, 

and we are not giving him too much insulin]. (Par-a-2)  

[I usually lower the amount of her insulin by not giving full 

doses because hypo really scares me!] (Par-k-1) 

On the other hand, some parents injected their children 

with an overdose of units because they were overwhelmed by 

high BG readings.  

[High surges worry me; I gave him 10 units of insulin 

instead of 6 units. Then I saw him unconscious!] [Coma due 

to low level of Blood glucose] (Par-k-11) 

This unconsciousness as stated in the quote immediately 

above was the result of hypoglycemia. In addition, some 

parents did not recognize hypoglycemia’s symptoms or 

understand its treatment protocol. One safe way to treat 

hypoglycemia is by glucagon injection, but some parents 

injected the glucagon incorrectly, causing hyper- or 

hypoglycemia. For instance, Par-k-11 revealed that she had 

incorrectly injected her child with an entire dose of glucagon. 

Failure to resolve such mistakes in the administration of 

insulin can cause serious short- or long-term complications 

[20]  

Misapplication of correction factors. 

This category addresses how parents learn about the 

number of units of rapid-acting insulin that reduce BG levels, 

also known as the insulin sensitivity factor. Parents were 

asked about their understanding of how to calculate the 

insulin CF. In most cases, parents reported that the CF was 

calculated by professionals and not through their learning the 

calculation. For instance, Par-a-6 said: 
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[Well, the calculation was already done by the doctor. They 

told me before figuring it. It was better that I get the 

calculation ready, since I did not know how to calculate it.]  

However this does not mean that all parents depended on the 

professionals. Some noticed that the estimated doses did not 

bring their children’s BG down and made efforts to learn how 

to calculate the CF. Yet they lacked the confidence to do this. 

[I used a book (to understand the calculation of the insulin 

correction factor). I read available information related to 

the calculation. But I don’t know if it is right or not!] 

Par-k-14  

The source of this problem is the professionals who decide 

on the extent of information parents require to treat their 

children’s hyperglycemia. This investigation revealed that 

parents were not given all of the guidance necessary to 

appropriately treat their children’s condition. In some cases, 

professionals intentionally prescribed a fixed number of units 

by following the Pediatric Insulin Sliding Scale and used that 

number for all cases which was not suitable for all 

circumstances.  

Dia-Edu-K-8: [I taught them roughly based on every one 

unit needed to drop 100 mg/dl.] 

Researcher: [Did you teach each case differently based on 

their required units?] 

Dia-Edu-K-8: [No! I generalized this number for all of 

them.] 

Researcher: [Why?] 

Dia-Edu-K-8: [Because it is difficult to teach each case 

separately].  

A lack of clear guidelines for diabetes educators to follow 

when providing parents with appropriate treatment 

information is one of the key causes of parental errors [16]. A 

possible solution would be designing clear guidelines for 

professionals and parents to ensure better understanding, 

proper estimations of calculated insulin doses, and 

appropriate expected results.  

Theme 2. Mistakes parents make with injection tools and 

techniques 

This theme covers parents’ detection of faults in insulin 

pen components and mistakes in injection techniques. It 

consists of two categories: firstly, parents’ wasting insulin by 

testing faulty devices; and secondly, parents injecting insulin 

wrongly.  

Parents’ wasted time and insulin by testing faulty devices 

This category addresses parents’ wasting time to discover 

errors in insulin delivery. An analysis of the data showed that 

mistakes in recognizing the delivery of insulin occurred 

through technical faults. After giving correction doses, some 

parents noticed that their children’s blood glucose did not 

change. They then checked the insulin pens used and realized 

that the dial was technically loose and the insulin was not 

being delivered correctly. In response to these technical 

errors, the parents tested the devices for the next correction. 

Par-k-10 stated: 

[For the second correction, I gave my child insulin from the 

same insulin pen, but her BG was high. I changed the 

needle heads for her pens, and I dropped insulin, maybe 

four drops, to test the needles. So, I made a dose adjustment 

and noticed that the dial was broken] Par-K-10.  

Checking the insulin flow with each new or used pen was a 

response to faulty pens, such as those with broken dose 

selection dials. Some parents stated that when their pens’ 

buttons were pushed to release the insulin, the flow of insulin 

from the pens did not move. These parents threw the 

non-working devices away without extracting and reusing the 

insulin in their reservoirs. Parents are unfamiliar with how to 

easily recognize flaws in insulin delivery devices when they 

first occur (Ambler and Cameron) [14], and it is clear that 

teaching them the techniques for checking these flaws will 

help to ensure the correct delivery of the insulin they are given.  

Mistakes with insulin injecting sites 

This category addresses parents’ mistakes with reference 

to injection sites. The data collected showed that many 

parents practiced the wrong insulin injection techniques. This 

predicament was commented on by one mother when asked 

about the injection sites.  

[Many parents do not know where to inject and how to inject 

the needle and doing things badly] Par-k-22 

An educator explained the reason why parents made 

mistakes when injecting insulin.  

[We hope our education clinic is a perfect place. I mean it 

should be prepared with a new tools and modern equipment 

for injection techniques. We are three diabetes educators 

here and sharing the same room. I have a patient and my 

colleague has her at the same time. Dia-edu-k-9 

Researcher: what are other problems?  

[We don’t have visible and educational things that can 

show it to the patient and parents. So, if we have a doll with 

complication of wrong injection techniques and another 

normal doll without complication. So, they will see the 

difference. Also, both educated and the illiterate parents 

will receive information in better way] Dia-edu-k-9 

With the number of newly diagnosed cases increasing, one 

diabetes educator (Dia-edu-k-1) discovered that parents of 

previously diagnosed children had learned injection 

techniques incorrectly and needed to be re-educated. The 

unprepared clinics and the absence of ensuring good diabetes 

education procedures for previous parents, affected parents’ 

understanding of insulin injection techniques and this caused 

mistakes. Thus parents need to learn new injection 

techniques that suit their current environment.  

Parents’ mistakes in self-administration errors led to 

another complication. For example, the local subcutaneous 

fat abnormalities, lipodystrophy and hypertrophy were major 

causes of hyperglycemia and examined by professionals. 

Most parents did not act on this issue immediately because 

they had been given no information since the early stages of 

diagnosis. This is illustrated by their continuing to inject their 

children in the same sites they did before the new 

information was discovered. Once lipoatrophy was examined, 

these parents had the option of following some procedures, 

e.g., rotating techniques. Few parents with more than seven 

years’ experience with T1D corrected their mistakes. They 

searched the internet, asked other parents of T1D children for 
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the appropriate injection techniques, and Barnea-Goraly et al 

[30] note that parents of newly and recently diagnosed T1D 

children learn about the rotating technique from their 

hospitals after diagnosis. However, this error commonly still 

occurs for most parents as one endocrinologist (Endo-k-4] 

pointed out.  

These repeated errors involving injection sites and 

mistakes were common for both professionals and parents. A 

common injection challenge arose from needles puncturing 

tiny blood vessels. For instance, one mother reported 

bleeding after lifting an insulin injection for five seconds for 

correction. She reacted by questioning the professionals 

in-depth and predicting future mistakes, e.g. can she giving 

additional doses? The diabetes educator (Dia-Edu-K-4) 

received a number of questions from parents about bleeding 

issues caused by the needles used for corrections doses. 

Some parents had made many mistakes involving changes in 

injection sites and techniques.  

Insulin leakage was a form of mistake at the injection site 

that many parents made. Immediate withdrawal (waiting 0 

seconds) after injecting the needle into the skin frequently 

happened. Participants expressed apprehension about “wet 

spots” when giving their children injections. However, they 

recognized that this was insulin after smelling it. One parent 

(Par-K-16 M) described the scent as a “hospital smell.” This 

was an indicator that insulin had leaked out of the skin. This 

parent corrected her mistake by questioning the diabetes 

educator during last her visits (e.g. for how long should she 

leave the injection in the skin. However, such parents had not 

learned a set of procedures in the earlier stages of diagnosis 

so that they could understand such issues.  

5. Discussion 

5.1. Diabetes Education and Treatment of Hyperglycemia in 

Children 

Fleisher and Ludwig [2] assert that T1D occurs when the 

pancreas is no longer able to produce adequate insulin after 

the destruction of beta cells. The T1D is common to young 

children under the age of ten years and a small percentage of 

young adults around twenty years. The ability to control the 

condition among children is challenging and parents endure 

devastating circumstances. Truong [11] contends that 

diabetic management in children requires a proper 

understanding of the condition and a good management plan. 

Apart from medical therapy, controlling hyperglycemia in 

children requires other management techniques such as 

engagement in physical activities and a balanced diet. Hanas 

[7] states that the growing prevalence of diabetes in adults 

and children initiates a growing demand for its prevention. 

However, people are naïve about this chronic condition and 

must be provided with the necessary knowledge, information, 

skills, and strategies to mitigate it.  

Having access to diabetes education is important to patients, 

parents and caregivers. Diabetes educators inform patients and 

their caregivers about the different types of diabetes and how 

they are managed [36]. They help diabetic and their caregivers 

improve clinical practice in order to live a better quality of life 

(QoL). The hyperglycemia caused by large amounts of 

glucose in the blood can be managed through continual access 

to self-management education, awareness and support to 

prevent future complications and risks of long-term 

complications. In the past, diabetes was managed by 

medication engaging in physical exercises, and consuming a 

balanced diet. However, techniques of managing diabetes in 

the contemporary have become complex. Although the 

techniques apply the same, many issues have changed. For 

example, diabetes diet management has shifted from the 

physician to the individual controlling the meal plan. 

According to Magaji and Johnston [10], patients have a 

greater role in controlling the condition rather than the 

medical team. 

Brook and Dattani [16] state that fathers and mothers are 

responsible for every day management of T1D children. They 

should have an sufficient understanding, skills, information 

and strategies for managing the condition of their children. 

Parents need to be educated on monitoring blood glucose, 

pressure, and how to measure glycated hemoglobin [42]. 

Despite the process having a important affect on family life, 

mothers and fathers have to ensure diabetic children are well 

protected. Effective and good quality diabetes management 

needs a knowledgeable caregiver and having a strong medical 

team to help patients make critical decisions [23]. Diabetic 

adolescents should also be engaged in the process of 

managing diabetes, and this requires rigorous effort from the 

patient. Having knowledge alone is not enough to manage the 

condition but the diabetics should individually engage in 

active self-care. According to Streisand et al [43], fathers and 

mothers have a duty to create the diabetes management plan in 

order to help their child manage the condition.  

5.2. Giving Insulin Injections 

Giving insulin injections to patients is one of the biggest 

challenges experienced by parents [44]. Insulin is 

administered through insulin pens, injectors, syringes, and 

pumps. The parents should seek advice from the medical team 

on the appropriate technique. Adolescents always require 

parental support in order to meet the insulin dosage regimen 

[45]. This demonstrates that fathers and mothers have the 

responsibility to ensure their child is injected with the correct 

amount of insulin on a daily basis. Syringe and insulin pens 

are commonly used because they are accessible for every 

patients. They hold a variant amount of insulin depending on 

the size. Fathers and mothers should aware of the dosage and 

seek advice and information from the diabetic team when 

necessary [46]. Furthermore, parents should be involved when 

available in order to build mutual support so that the diabetic 

child is protected.  

Parents should acquire information how to rotate children’s 

injection sites when dosages are administered on a daily basis 

[31]. Continuous inject of the same site leads to lipodystrophy 

in which fat builds up under the skin causing lumps that 

interfere with insulin absorption. The injections can be rotated 
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in many parts of the body like as abdomen, thighs,, and arms. 

The injection sites must be one inch apart to avoid physical 

injuries to patients and also ease absorption [47]. Insulin is 

more absorbed in the abdomen and is the recommended site of 

injection. The top and outer parts of the thigh are good 

injection sites while on the arm, the fatty area between the 

shoulder and the elbow are also appropriate. Children and 

parents should adhere to insulin injection steps when 

administering dosages [48]. Measuring the dosage should be 

done correctly and the injection should be administered gently 

or one to two inches of skin. To conclude, authors recommend 

the adoption of ‘Diabetes Awareness’ and made possible by 

diabetes education.  

The child needs to depend on the suggestions from the 

diabetes health care team. Approaches to treatment and insulin 

dosages given will differ depending on the level of diabetes 

and the learner. Dungan, et al [36] write that treatment of 

diabetic youth involves ensuring the child participates in 

physical activities, eating a balanced diet, taking insulin as 

prescribed and checking blood sugar level regularly. Parents 

have to ensure their children inject insulin dosages as 

prescribed in order to maintain their BS level in a healthy 

range [11]. 

6. Future Use of the Work 

This project is significant because it presents critical 

information on diabetes management in children specially 

T1D. The content in this study is helpful to endocrinologists, 

diabetes educators, health department and companies’ 

representatives. The research is also a good source of diabetes 

education more specially awareness to parents and patients. 

The aim of this research and data collected revealed that most 

fathers and mothers do not know how to manage the condition 

in children at home. Majority of parents have to rely on the 

diabetes team to properly administer insulin dosage to 

children [44]. The issues discovered in this study on T1D 

management in children and adolescents will enable diabetic 

educators and health department and companies’ 

representatives to establish good policies in addressing the 

issue in society. Parents handling diabetic children will also 

receive relevant information on managing the condition 

before it becomes worse.  

According to Hulkower, et al [9], health ministries in many 

countries have the responsibility to create awareness to people 

on diabetes  management. The study has revealed that many 

parents have a poor understanding of insulin injection technique. 

The technique is somehow complicated to fathers and mothers 

who have never used it before on their children. This study 

advises American, Australian and Saudi Arabian ministries or 

departments of health to ensure that proper policies are 

established to address the challenges pointed out here. 

Endocrinologists will have the chance to understand more about 

T1D in children and improve the ways of restoring the normal 

balance of hormones in the body. Geller and Delbello [49] 

contend that diabetes is an endocrine system disorder and 

endocrinologists always need information for further research.  

7. Conclusion 

Interviews with parents of T1D children, and ancillary 

medical staff have shown that there are two main mistakes that 

parents make and these are also important themes: 1: 

Misestimating and misunderstanding insulin correction doses; 

and 2: Using injection tools and techniques. The first theme 

has two aspects: 1- Underestimated and overdosed insulin 

units and misused Glucagon injection, and 2- Misapplication 

of correction factors. The second theme consists of two 

aspects: 1- Parents wasted time and insulin by testing faulty 

devices, and 2- Mistakes with insulin injecting sites. It is clear 

from the data that parents’ misunderstanding of insulin dosage 

leads to several mistakes that demonstrate that most of them 

do not know how to handle the child. The study has revealed 

that most parents are scared of injecting their child and 

therefore need a medical professional who will highlight 

errors in insulin dosage and increase parents’ confidence. The 

process can be daunting and very technical, and consequently 

parents find it hard to inject their own child.  

Initial education has been shown to be ineffective in the 

long-term and this indicates the need for follow up sessions. 

More effort needs to be put into reducing fear and increasing 

confidence in parents. This can be done by assuming that 

parents will need follow up education in which they are 

supervised in calculating and administering correct dose sizes 

and in the correct sites. A change in the medical system could 

be a first step in solving the issue. For example, professionals 

need to help parents differentiate the types of insulin, how 

they work and how they are administered to diabetic children. 

In addition, professionals need to help parents to be confident, 

trust the devices and show them how to check if devices are 

faulty. The ability to check faulty devices could be done 

during the provided diabetes educational visits.  

There are several techniques used to regulate the blood 

sugar level of diabetic children. Administering insulin is 

critical and the medical system needs to encourage parents to 

adhere to a set routine with insulin dosage. Accordingly, 

professionals need to simplify for the parent or caregiver the 

process of assessing the blood sugar level of the child. 

The data reveals a need to ensure that parents have the skills 

to deal with the child, and ensure that he or she engages in 

physical exercise and that they consume a balanced diet.  

The mistakes made by parents can lead to serious emotional, 

psychological and financial consequences that make some 

parents give up. When parents are overwhelmed by the 

outcomes, the need to consult the health team for therapy is 

critical. Finally, parents need to be updated on the current 

issues on diabetes management in children, and provided with 

continual learning on how to better care for their T1D child. 
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