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1.1.  Introduction 

This literature review, which will be investigating the causes of type 2 diabetes among children and adolescents. The review will focus on existing articles and published medical journals relevant to the chosen topic and seek to answer the question of the research adequately. 
Firstly, this report will commence by presenting a narrative review on the general knowledge on diabetes, with particular emphasis on type 2 diabetes among children and adolescents. 
 Secondly, the methodology of this secondary research will include articles written from the past ten years. Through the substantive analysis of the methodological and theoretical findings of these articles, a compilation of the selected topics will be tabulated showing the authors, sample size and sources for an easy detailed discussion, which will help to identify the gaps. limitations, conclusion, and recommendations for future improvements to contribute to this topic will be provided. 
 The rationale behind the selection of this specific topic stems from the high prevalence of diabetes among young people.  A disease which was once considered as an adult disease is affecting young people in recent times (Whicher, O’Neill and Holt, 2020).

1.2 Background 
Diabetes in children and adolescents is rising. 
Diabetes is a long-term disease that is becoming more common in children and adolescents. In 2019, an estimated 36,000 children under the age of 19 in the UK were diagnosed with diabetes, up from 31,500 in 2015 (Diabetes UK, 2019b).
 
What is diabetes 
Diabetes is a medical condition where blood glucose level in the body is too high. It occurs when the body produce insufficient insulin, or when it stops producing insulin (Diabetes UK,2020).
The two common types of diabetes that affect children and young adults are type 1 and type 2 diabetes.
Type1 diabetes: It occurs when the body is not able to produce insulin. It affects many children (DIABETES UK, 2017).
Type 2 Diabetes(T2D):  It is a serious medical condition of the body’s inability to use insulin in the bloodstreams. It is a type of diabetes which is predominantly among adults above 40 years of age (Diabetes UK, 2019a).
However, type 2 diabetes is being diagnosed at younger ages in recent years This the reason of this review, trying to understand why children and adolescents are being affected. T2D in children is a chronic condition that affects a way a child’s body absorbs glucose. Due to poor functioning of insulin, sugar builds up in the bloodstream which can cause long term effect if not treated (Mayo clinic staff, 2017).
1.3 Statement of the problem 
This literature review will explore the causes of diabetes type 2 in children and adolescents and the effect or the impact on the lives of young people from the ages from 0- 19 years according to NSPCC’s definition of child (NSPCC, 2020) and WHO declaration on adolescent age respectively (World Health Organisation, 2021).

1.4 Justification of the research 
 Type 2 diabetes is growing faster in children and young adults, many studies have been carried out to find the causes. This literature review is to find out through the previous studies how far the limitations which were identified years ago have been improved and make new recommendations. It has become necessary to check the trends to create the awareness and to find out the risk factors to help young adults to change certain behaviours in their lifestyle and give advice to parents to help their affected children to cope with the situation. This topic was chosen because of my career as a support worker observing that most of my clients have been diagnosed with type 2 diabetes while they had no symptoms. Exploring the causes and the risk factors will enable me to support my clients especially the young adults who are pre- diabetics.

1.5 Significance of the research 

The significance of this review will give me better understanding of the topic. It will highlight the risk factors of T2D in children and young adults and explore the causes and identify the incidence and prevalence which will help answer the question of this literature review.
The findings of the various articles reviewed will enable me to work better by helping my clients to improve on their wellbeing in terms of diet and lifestyle. It is also important to create the awareness to control the epidemiology of diabetes type 2 in children by making recommendations to the public especially policy makers and service providers. 



2.0 LITERATURE REVIEW 
2.1 Existing literature on the topic 

This literature review is focusing on type 2 diabetes affecting children and adolescents. The review will consider five key themes by reviewing ten existing articles and medical journals relevant to the topic. 

INCIDENCE AND PREVALENCE

Many studies have shown an increase in the prevalence of type 2 diabetes (T2D) in children and adolescents of all ethnicities around the world, likely due to rising obesity rates. The incidence of T2D in children is worldwide which started to unfold from 1990 (Reinehr, 2013).
Diabetes is a long-term disease that is becoming more common in children and teenagers. In 2019, an estimated 36,000 children under the age of 19 in the UK were diagnosed with diabetes, up from 31,500 in 2015(Diabetes UK, 2019).  2016-2017 about 6,836 children and young adults in England and Wales were identified (Diabetes UK, 2018).
 In the United Kingdom, Type 2 diabetes is much less prevalent in children than Type 1 diabetes, but the number of cases is increasing, with a substantial increase in incidence among girls and South-Asian children over the last decade raises a concern. Obesity was found to be closely correlated with female gender, family background, non-white ethnicity, (Candler et al., 2018). Incidence and prevalence among children and young adults. The rising prevalence of childhood diabetes in the United Kingdom has negative consequences for children's future (Lin et al., 2020). As the incident rate are rising, it is crucial to identify the health inequality to monitor and control the emergence of diabetes in children. In order to do this effectively, the causes and the risk factor need to be explored.

RISK FACTORS OF DT2 IN CHILDREN AND ADOLESCENTS

After presenting the state of the rise of T2D in children the review was explored to identify the risk factors of T2D. Overweight, obesity, continued weight gain, rising BMI, and insulin resistance are all risk factors for type 2 diabetes in children and adolescents. (Valaiyapathi, Gower and Ashraf, 2018).
According to the World Health Organization's Global Report on Diabetes, overweight or obese is the most significant risk factor for type 2 diabetes (World health organization, 2014), and T2DM and prediabetes are becoming more common in children, and young adults. There are risk factors of diabetes such as retinopathy, stroke, cardiovascular diseases, nephropathy, and many severe health conditions. It is a hereditary disease but there are other contributing factors such as, ethnicity, puberty, high calorie diets and many others (Valaiyapathi, Gower and Ashraf, 2018). Understanding these factors can help to prevent or reverse the disease.

INSULIN RESITANCE

Insulin resistance occurs when cells in the muscles, fat, and liver do not respond to insulin and are unable to absorb glucose from the blood. As a result, the pancreas produces more insulin to aid glucose absorption into the cells.  Blood glucose levels can remain in the safe range if the pancreas can produce enough insulin to resolve the poor insulin reaction of the cells (National Institute of Diabetes and Digestive and Kidney Diseases, 2019). Poor diet, sedentary lifestyle, poor sleep, high calorie intake as well as genetics are contributing factors to the rise of T2D among young people. The existence of high lipids in the blood and glucose due to insulin resistance increase the waist circumference (Reinehr, 2013). The balance between insulin secretion by pancreatic -cells and insulin action is important for glucose homeostasis. Afro-Americans Insulin levels in 7- to 11-year-old children are substantially higher than in age-matched white children. These findings indicate that some ethnic groups may have a genetic predisposition to insulin resistance, (Temneanu, Trandafir and Purcarea, 2016). increasing their risk of developing type 2 diabetes.

ASYMPTOMATIC AND DIAGNOSIS OF TYPE 2 DIABETES IN CHILDREN

Most children and adolescents with T2D are often asymptomatic. Thus, the disease can develop gradually without any sign of illness. Sometimes the disease is diagnosed in the advanced stage which can result in life threatening conditions such as kidney failure, amputation, blindness, and many others. Therefore, knowing the symptoms such as frequent urination, fatigue, increase thirst and hunger is important. The age of screening recommended are from 10 years or when puberty begins (Temneanu, Trandafir and Purcarea, 2016. Screening procedures help with the diagnosis of T2D.The diagnosis criteria for T2D are dependent on blood glucose measurements with presence or absence of symptoms, a fasting blood glucose sample, a random plasma glucose sample or glucose tolerant test is performed. Moreover, urine test can be done (Diabetes UK, 2017).

GLUCOSE TOLERANCE TEST
The Glucose Tolerance Test, also referred to as the Oral Glucose Tolerance Test, is a method which can help to diagnose instances of diabetes (diabetes UK, 2019) Urine test is a more substantial indicator of diabetes than finger prick testing. Babies can be tested by pricking their heel (Schieszer, 2015).

MANAGEMENT AND TREATMENT 

2.2 Identify gaps in the literature 
Tammeanu and Reihner both reported that Screening and test should begin at the age of 10; If diagnosis of diabetes should be done on time and frequently, children below this age group will be at risk.  Most of the journals did not state their sample size. The research must focus on one aspect at a time (Reinhr.,2013; Temneanu, Trandafir and Purcarea, 2016)

2.4 Aims and objectives
The aim of this literature review is to identify the factors contributing to type 2 diabetes in young people and explore the different causes including dietary habits and lifestyle.
This literature review is to help answer the question why type 2 diabetes in children are on the increase. 
The objective is to perform a literature review on varieties of literature from variety of sources to find out the occurrences of DT2 within the age group from birth to the end of adolescence (0-19). The reason for checking from birth will help explain whether type 2 diabetes can be acquired from birth or it confirms the fact that it is a lifestyle-based disease and to identify the gaps and hoping this will help improve the existing one and learn new findings to help educate the public. New recommendations for a further research will be suggested when necessary. The review will then proceed to what is trying to investigate.

2.5 Research question 
The research question is trying to investigate the causes of type 2 diabetes in children and adolescents. Why is there a rise in children with type 2 diabetes, and what are the causing factors in children and adolescents? It is a secondary research utilizing quantitative and qualitative articles and journals which emphasize on diabetes type 2 in children and adolescents, with the help of the methodology using a reliable database.

3.0 RESEARCH METHODOLOGY

3.1 Philosophical underpinning of the research- (perspective of the research)

This research will be looking at about 10 relevant topics on existing literature. be selected by comparing the dates, the methods, and the sources. The various topics will be selected by reading the abstract, introduction and the conclusion if it is relevant to the
research question.

3.2 Data collection method
The data collection method is secondary research. Using both quantitative because of the figures and qualitative because there are opinions and ideas provided in the surveys

 A search for publications relating to type 2 diabetes in children and adolescents was performed on, PubMed, Google, World Health Organization, Diabetes UK, and other websites, using search terms such as children, diabetes type 2, diet, sedentary lifestyle, adolescence, weight gain, hereditary and insulin. Findings were framed under the causes of diabetes type two. These will reduce the stress of spending much time looking for the articles.

3.3 Data sources

This review has been done through a variety of sources from published medical journals and articles from the health sector. The database used were University online library, google scholar, PubMed, ScienceDirect and Published medical journals.
 
3.4 Search terms:  Insulin resistance, incidence, and prevalence of type two diabetes among children and adolescents, risk factors of diabetes in children, asymptomatic and diagnosis of type two diabetes in children and glucose tolerance test.

The key words used for searching were: Hereditary,Keywords: COVID-19, Face mask, Pandemic, Prevention, Respiratory viral infection, Rapid reviewKeywords: COVID-19, Face mask, Pandemic, Prevention, Respiratory viral infection, Rapid review Children, Type 2 diabetes in children and adolescents, rise, causing factors and weight gain.
Keywords: COVID-19, Face mask, Pandemic, Prevention, Respiratory viral infection, Rapid review


3.5 Inclusion and exclusion criteria 
Inclusion criteria:
This study prioritized articles published between 2010 and 2021, that dealt with type 2 diabetes in children. The search did not exclude research conducted in other countries or papers written in English that had been translated. This literature contained both articles from the United Kingdom and articles from other countries to expand the search so that the youngest ages of acquiring the disease can be identified to make comparisons to see if all the criteria are met to help with the evaluation of the research. The current articles and journals were included and examined the gaps which needs improvement. The ages were selected According to the legal age for children and adolescents.  NSPCC’s definition of child (NSPCC, 2020) and WHO declaration on adolescent age respectively (World Health Organisation, 2021).

Exclusion criteria
Articles regarding adults with type 2 diabetes, non-English written articles, and journals and most of the articles above ten years were excluded except one because it contained relevant information which was needed to explain some points.

3.6 Data analysis 
3.7 See appendix 1

3.8 Research ethics 
There will be no misinterpretation of the data. All the articles reviewed are from well-established journals and good sources.

3.9 Limitations of the research 
The limitations of this literature review were the selection criteria, making it open made the selection difficult due to the cultural and geographical differences.
4.0 Secondary Data Analysis: 
 1 Findings: Thematic analysis 

1.Children need the support of their parents in managing their diabetes (Turner et al.,2014). Some of the youth in this survey found it difficult to stick to their new lifestyles. 
 
The high prevalence of type 2 diabetes in children and adolescents is worldwide (Reinehr,2013). The statistic discovered in the review highlighted the concerns of the prevalence of type 2 diabetes. It was discovered through the review that children of 3 and 4 years have been affected. Sometimes this diagnosis is asymptomatic (Schieszer, 2015).


2. With appropriate intervention, DT2 in children can be reversible (Temmeanu, 2016). The studies found that the health inequality in acquiring this disease include lifestyle and by exploring the causes it has been confirmed that it is reversible.

3. Most children and adolescents affected by DT2 are obese (Pulgaron and Delamaster, 
2014; Diabetes UK, 2019). Even if their BMI is below the normal range at the age of two, children born to overweight or obese mothers are more likely to be overweight by the age of four. Even after adjusting for the girls’ BMI at the age of five, if both parents of a girl were overweight, the girl was eight times more likely to be overweight by the age of thirteen.
The causes of diabetes in children is comparable to that in adults (Brufani et al.,2010).
Obesity has been mentioned in almost all the research as the major factor  of causing diabetes type 2 in both adults and young people.
4. Screening is very important irrespective of age. (Sawatsky, Halipchuk and Wicklow, 2017)






5.0 Discussion
Type 2 diabetes has predominantly been among adults. However, 
The emergence of type 2 diabetes among children is becoming a global concern.
Considering the statistics, the trends of the prevalence of DT2 and the risk factors, there is the need to find the causes and give education on how to prevent and control the disease.
A 3-year-old girl who is supposed to be the youngest has been diagnosed (Schieszer, 2015)
The review was to find the cause of T2D. The global burden of diabetes is strongly linked to metabolic risks and behavioural factors l physical activity. High BMI, dietary hazards, and were the top three risk factors in 2017. High BMI was responsible for 30.8 percent of deaths and 45.8% dietary risk was responsible for 24.7 percent of deaths and 34.9 percent of 
Regardless of age or lack of symptoms, type 2 diabetes should be considered in children with risk factors. Children's hyperglycaemia symptoms are not always obvious, and they can't always be diagnosed.

6.0 Conclusions 
This literature review describes 10 studies on the prevalence and incidence as well as the causes of diabetes type 2 in children and adolescents. It has been evident that diabetes type 2 is a global concern. 
The rising rates of overweight and obesity have varying effects on the incidence of diabetes.
Diabetes type 2 can be prevented through lifestyle changes, diet, because it is a metabolic disease. There is no cure available but with proper intervention this emerging global disease.
The incidence and prevalence of type 1 and 2 diabetes in children and adolescents, as well as its complications, continues to increase. For all types of diabetes, healthy eating, physical activity, and obesity prevention should be introduced. In all diabetic adolescents, new technology and treatments should be addressed. 
6.1 Recommendations
The current statistics still have high rate DT1 but the rise in type 2 diabetes still rising. It has been estimated to increase by 2040. 
Annual screening is recommended because most of the children do not show any symptoms until their condition become worse.
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Appendix 1

	Author and
 title
	Research Questions or 
Research Objectives
	Methods and 
sample
	Evaluation of the 
Article


	1. 
Candler et al., 2018
The rise of DT2 in children
	
To evaluate different types of fabrics material for face mask and its effectiveness to filtrate different sizes of particles and viruses.
	
Samples:5 different categories of material from 3 manufacturers
Different types of materials were randomly selected for aerosol penetration test.
	Further studies need to be conducted because few fabrics were tested. The data was not enough to make a reliable conclusion.

	2. 
Reinehr,2013
Type 2 diabetes mellitus in children and adolescents
	
To review the current stage of diabetes 
	
Caucasian and non-Caucasian and children
	 
The scope of the research was very broad. Research concluded T2D in children is worldwide, insulin resistance elaborated.


	3

Mayer Davis et al.,2017trends and incidence of DT1 and 


	


To analyse the trend
	
A total of 11,245 youths with type 1 diabetes (0 to 19 years of age) and 2846 with type 2

	 
A good collection of relevant articles to answer the research question.

	4
Lin et al., 2020
Global, regional, and national burden and trend of diabetes in 195 countries

	To estimate the burden of diabetes in 195 countries and territories by form, year, area, and socioeconomic status

	
350 diseases and injuries in 195 countries
	Life style changes is important to prevent obesity.

	5
Valaiyapathi, Gower and Ashraf, 2018
	
Examine the pathophysiology of type 2 diabetes in children and teenagers.
	
Comprehensive review of articles.
	Risk factors and causes.
Good strategies to control the disease.

	5. (Pulgaron and Delamater, 2014)

Obesity and type 2 diabetes in children- Epidemiology and treatment
	
To review the epidemiology
	
Review of the studies
	

The emphasis was on how obesity can cause diabetes.

	
	

	
	


	
	
	

	


	7     (Temneanu, Trandafir and Purcarea, 2016)

T2Diabetes type 2 in children and adolescents: new clinical problem 
 

	
To educate the family
focusing behavioural changes
	

Journal article

	Risk factors diagnostic criteria

	8
(Schieszer, 2015)
3year old diagnosed of T2D
	
Babies can be diagnosed with type 2 diabetes.
	
Journal article
	
Both parents obese but not diabetic.

	9 
 (Sawatsky, Halipchuk and Wicklow, 2017)


	
Four year diagnosed




	

Journal


	

Type 2 diabetes can be asymptomatic



	10. (Arslanian et al., 2018)
Evaluation and management of youth type 2 diabetes
	To create the awareness of the youth diabetes type 2
	Youths with obesity and prediabetes
	Overweight and obesity are the major cause of insulin resistance

	(Turner et al.,2014).
Adolescents’ views on type 2 diabetes
	To explore the views and experiences
	12 adolescent who have been diagnosed and their experiences
	The youth need support to manage the treatment
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