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[bookmark: _Toc77088002]Abstract

[bookmark: _Hlk77195949]Type 1 Diabetes Mellitus (T1DM) has become a common health disorder caused due to genetics and changed lifestyle practices among children. With a first degree and second-degree relatives suffering from T1DM, children are at high risk of developing the disease. 
The prevalence of T1DM has increased worldwide and in the UK. This has been indicated from the increase prevalence of antidiabetic drugs and insulin usage. 
The health agencies have been constantly working towards introducing innovative interventions such as psycho-educational interventions and dietary intake and eating patterns to boost the quality of life of children diagnosed with T1DM. The children should be engaged in healthy eating habits by eating food full of protein and saturated fats to minimise the impact of TIDM on daily life functioning. 
Qualitative thematic analysis has been used for the study. The search engines used, databases searched, inclusion and exclusion criteria, search terms used have been detailed in the methodology section. 
The research has found that T1DM treatment and care complications significantly impact the quality of life and causes lower cognitive function as well as mental health issues. It is imperative that parents are provided with adequate information and emotional support to meet the various needs of children with T1DM to improve their quality-of-life outcomes.
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Background
There has been a growth in the incidence of type 1 diabetes among children worldwide from the ending of the 20th century (Gale, 2002). Type 1 diabetes mellitus (T1DM) is one of the most chronically prevalent diseases among children with 15-20% of new diagnoses being reported in children under the age of 5 (Streisand & Monaghan, 2014). It is a health condition where in a child’s body is unable to produce insulin any longer. It was previously known as insulin-independent diabetes or juvenile diabetes. Management of diabetes in young children could be problematic owing to a wide range of psychological factors including increased sensitivity to insulin. Daily management of T1DM could be more complicated due to the children’s behavioral, socio-economic, and cognitive development (Streisand & Monaghan, 2014). Nearly 400,000 people have been diagnosed with T1DM in the UK and 29,000 among them are children. There is a 4% gradual increase in T1DM diagnosis every year (JDRF , 2021). Therefore, T1DM among children is alarming. 
Rationale
Type 1 diabetes mellitus have been a major health concern for children causing poor physical outcomes resulting in low mood and affecting the academic performances of the children. Therefore, it can be said that not only the normal growth and development of the children are affected but their opportunities in life are also diminished. It is thus, evident that T1DM negatively affects the quality of life a child enjoys thereby contributing to health inequality (Borschuk and Everhart, 2015). As poor quality of life in children further contributes to depressive syndromes and poor life outcomes in adulthood, it can be stated that undertaking investigation in such area is imperative. Moreover, most of the studies focus on the complications of T1DM in children and the way it could be managed with little focus provided on the causes or contributing social determinant factors of the disease and its impact (Bächle et al., 2018). Hence, evaluating the extent to which such impact influences the life attributes of the children can also support future policy development or service improvement by health and social care workers (Trimmer, 2016). Thus, this literature review will prove to be effective in overcoming such literature gaps and providing ample evidence on the way quality of life experiences in these children can be improved.
Aim
[bookmark: _Hlk77196113]The review thus aims to examine the various causes and impact of Type 1 Diabetes Mellitus (T1DM) complications on the quality of life (QoL) experienced by children as well as evaluates strategies through which the quality-of-life experiences could be improved.

[bookmark: _Toc77088004]Literature review

Theme 1: High prevalence and complications can be seen in children with T1DM
[bookmark: _Hlk77196141]It has already been indicated in the research background that T1DM prevalence among children is growing worldwide. The study conducted by Hsia, et al., (2009) has aimed to investigate prevalence of childhood diabetes, both T1DM and type 2 diabetes mellitus (T2DM) among children over a period of 8 years in the UK. The author has undertaken a retrospective cohort study covering 8 years from data contained in the UK IMS Disease Analyzer or IMS DA. The sample population consisted of 505754 adolescents and children from 0-18 years who had been recipients of at least an antidiabetic drug prescribed during the term of study.  The study findings indicates that there has been a substantial increase in type 2 and type 1 diabetes treatment received by adolescents and children in the UK. The prevalence of use of oral antidiabetic medication and insulin among children has increased eightfold and twofold respectively from 1998 to 2005. With an increase in age, use of antidiabetic drug increases especially among 12–18-year-old. Recommendations provided by this study is that further epidemiological studies need to include older adolescents since this will be helpful in providing in-depth knowledge regarding the management of diabetes in this group. Also, future services for adolescents and children need to consider the issues of design and funding. Strengths of the study includes insulin prescription being a good proxy for estimating T1DM prevalence and in comparison, to questionnaire-based studies, this is population-based and not clinician-reliant which makes it less prone to under-reporting. Sample size is also large. However, limitations include a lack of ethnicity information and ignoring cases of undiagnosed diabetes (Hsia, et al., 2009). 
Theme 2: Genetic factors and lifestyle changes are contributing causes of T1DM in children
[bookmark: _Hlk77196176][bookmark: _Hlk77196188]The causes of the T1DM are unknown while some researchers consider the inheritance of genes that causes the disease when triggered through a virus. However, children are at high risk of developing T1DM if there is a similar condition in the family if they belong to the Caucasian race, from Finland or Sardinia and is of the age group of 4 to 6 years or within 10 to 14 years. According to Parkkola et al. (2013), a cross-sectional study on 1,488 children was carried out using a questionnaire on the family history of diabetes and metabolic decompensation at diagnosis. The results of the findings reveal that 12.2% of the children had developed T1DM from first degree relatives such as father, mother, and siblings while 11.9% have developed from second-degree relatives. There has been higher plasma glucose, GAD antibodies, insulin antibodies, HLA genotypes were analysed in the study and revealed that T1DM is a multi-factorial disease that is influenced by several genes and therefore, family history is one of the causes of T1DM in children. While the strength of the cross-sectional study was that it helped to gain direct information from the family history and children’s diabetic diagnosis, however, the limitation of this method is that the sample could not be determined effectively as second-degree relatives were not determined. Further, Ludvigsson, Holmqvist and Samuelsson (2013) had conducted a quantitative study based on an unselected group of children born between 1997 and 1999 to assess their causes of T1DM. The research had participants of 16,051 of which 80 of them later developed T1DM. The results of the study revealed the environmental factor which is the modern lifestyle’ to impact the development of T1DM. Although some research reveals that modern lifestyle and increased hygiene is a contributing cause but there is limited evidence as there is a weak association of changed lifestyle with that of T1DM in children. Further, it was reported that it is the problems in the gut that could lead to the development of T1DM. The strength of the method is that the data is consistent and reliable while the limitation is that the data is not robust enough to explain the complex association. 
Theme 3: Children with Type 1 diabetes experience poor health related quality of life outcomes and mental health
[bookmark: _Hlk77196251][bookmark: _Hlk77196270][bookmark: _Hlk77196304]T1DM and its treatment impact the Quality of Life (QoL) of children significantly. Apart from these, the disease also weakens the children impacting their cognitive development and academic performance thereby further affecting their mood and mental health. In this regard, the study conducted by Abdul-Rasoul et al. (2013), aimed to evaluate the health-related quality of life (HRQoL) in children and adolescents with T1DM in Kuwait with the help of the Paediatric Quality of Life Inventory (PedsQL) 4.0 Generic Core Scale and PedsQL 3.0 diabetes module to identify the risk factors pertaining to poor QoL and metabolic control. It is noted that 436 patients within 2 to 18 years and 389 healthy controls were assessed with the scale involving parents of both groups. The findings reported that younger age and longer duration of diabetes indicated poorer QoL, while the girls were more affected by the health issue. However, girls demonstrated better treatment adherence. Contrarily the parents reported poorer QoL than the children indicating that it has significant impact on the parents increasing their burden of care. Similar findings are also observed by other scholars who noted that both parents and children are affected by the T1DM diagnosis (Jönsson et al., 2015). The study can be deemed as effective as it consisted of a large sample size and analysed the QoL in different contexts. However, the study did not focus on other socio-economic factors that may have contributed to the QoL. On the other hand, the study conducted by Cato et al. (2014), aimed to assess the cognitive function of the children with T1DM and analyse the impact of glycaemic history on cognitive function. The neuropsychological evaluation was conducted among 216 (144 with T1DM and 72 control) 4 to 10 years children across five DirectNet sites. The cognitive function assessed was based on IQ, executive functions, learning and memory, processing speed, behavioural, mood and parental IQ as well as glycaemic history since diagnosis. The findings revealed that parents rated the children with more depressive and somatic symptoms, while the learning, memory and processing speed were similar. However, the IQ and executive functions were lower in T1DM children and with hyperglycaemia. It is noted that strengths and limitations are similar to the study conducted by Abdul-Rasoul et al. (2013). The findings in these two studies have been similar and consistent as both indicates significant impact on the children’s ultimate QoL experience due to the impact of the health issue and its treatment on their mental and physical health. It is thus important to find ways such negative outcomes can be overcome.
Theme 4: Psycho-educational, dietary intake and eating patterns are some of the interventions relevant to improve the quality of life of children suffering from Type 1 diabetes
According to Charalampopoulos et al. (2017), it has been observed that the authors have focused on introducing interventions and precautionary measures such as psycho-educational interventions. The researchers have taken into consideration incorporating systematic literature review as part of qualitative research to carry out UK-based randomised trials of psycho-educational interventions diagnosed with Type 1 diabetes (T1DM). The overall sample size considered is 10 eligible trials which include 3 educational and 7 psycho-educational interventions related to T1DM. Qualitative research offers a detailed explanation of complex issues but consumes more time in collecting data. Thus, the overall outcome of the research indicates that education-based interventions have been effective in increasing children’s self-efficacy, diabetes knowledge and clinical outcomes. Consequently, it should also be noted that proper dietary intake and eating patterns can result in improving the quality of life of children with T1DM. Seckold et al. (2019) had further highlighted the importance of eating and dietary patterns while carrying out the quantitative study. The cross-sectional review has been done by including 22 children who do not meet vegetable and lean meat requirements in their diet. The strength of quantitative research is that it helps in acquiring accurate data from children involved in the study whereas its limitation includes its small sample size. Thus, the overall analysis indicates that children need to consume a healthy and protein diet in three main meals high in saturated fat to help manage Type 1 diabetes and improve their quality of life. 



[bookmark: _Toc77088005]Methodology and methods
This section provides a detailed outline of the research methods applied in collecting and analysing the data. Therefore, the research design choice is explained along with the data collection process with the help of which relevant articles are collected. The ethical considerations are also outlined in this section.

Methodology
The methodology pertains to the process through which the research investigation is undertaken. In this study a qualitative and thematic analysis is undertaken to analyse the impact of T1DM complications on the quality of life experienced by children. Thus, the research required analysing the various implications and perceptions of the children and their parents of T1DM related quality of life. Hence, it could be said, that as qualitative analysis enabled in evaluating such observations, this methodology has been most appropriate regarding meeting the research aim and objective (Bearman and Dawson, 2013). Contrarily a quantitative analysis involves analysing statistical or numerical data. However, as this particular study seeks to find and draw comparisons in the findings of other researchers to develop an understanding on the quality-of-life experiences of children with T1DM complications, it can be said that statistical data analysis is not suitable. Furthermore, the thematic analysis enables in identifying key areas of the study and supports comparison and contrasting of ideas (Braun and Clarke, 2013). Thus, it could also be said that an interpretivist philosophy is applied as the researcher has undertaken an observation role in evaluating the data. Moreover, an inductive approach is adopted to reach a generalised idea based on the observations made in each study findings (Willis, 2007). 
Search Strategy
Search engines 
A search engine is an online tool which is used for website searching based on the researcher’s query. Search engines work by ranking, indexing, and crawling (Höchstötter & Lewandowski, 2009). The search engine that was used for retrieving the articles include Google. The databases that were searched include PubMed Central, CINAHL PLUS, Cochrane Library, JSTOR, NICE evidence searches, ProQuest, Medline, BMJ and Academic Search Complete. Generic web searches were conducted using Google Scholar (Cooper, et al., 2018). These helped to retrieve peer-reviewed and authentic journal articles. 
Search terms
The search terms refer to the key words and phrases used to find relevant articles from the databases. These search terms are:
1. ‘Type 1 Diabetes Mellitus’
2. ‘T1DM’
3. ‘Children’
4. ‘Causes and impact’
5. ‘Quality of Life (QoL)’
6. “T1DM in children”
These key words are further combined with the help of Boolean operators like AND, OR and NOT to undertake more filtered and distinctive research (Brún and Pearce-Smith, 2013). For example:
· ‘T1DM’ AND ‘Children’ NOT ‘adults’
· ‘Causes and impact’ AND “T1DM in children”
· ‘Quality of Life’ OR ‘Impact’ AND “T1DM in children”
[bookmark: _Hlk77196613]
Critical appraisal tool (CRAAP)
CRAAP is an important critical appraisal tool that is used for critically appraising evidence-based research. It is an abbreviation for Currency or timeliness of information, Relevance or important of the collected information for the researcher’s needs, Authority, or source from which the information comes, Accuracy or the truthfulness, correctness and reliability of the content and Purpose or the reason why the information exists (Blakeslee, 2004). For instance, when appraising the studies, first the date of publication was searched for deciding whether the information is historical or current. The relevance of the information was decided based on whether the research papers met certain parameters including the target population, whether they contained both causes and impact, among others. Authority was appraising for understanding from where the information came and whether the author had enough experience to be commenting on the topic. The Accuracy was decided based on whether the information is properly referenced and whether academic language has been used. Eventually, Purpose helped to decide whether the information collected from the papers are suitable for informing future research or have implications for future practice (Wichowski & Kohl, 2013). 
Inclusion/exclusion criteria
The inclusion criteria include the date of publication which has been fixed in 2009 and onwards, articles published only in English language, articles containing information related to causes and impact of T1DM among children and adolescents. The demographic age of the population was also an inclusion criterion and included only children and adolescents below 18 years. On the other hand, exclusion criteria for the study included articles that have been published before 2009, articles that have used any other language apart from English, articles which have been obtained from unauthentic online sources and have not used academic language, articles that have not been written by authors with substantial authority on the topic and articles not containing the parameters including causes and impact of T1DM among children (Meline, 2006). 
Thus, around 85 articles were found out of which only 7 articles were selected for the study.
Ethics in research
Ethics is also essential in the research process as it ensures the credibility and authenticity of the data findings thereby enabling the researcher to present it as an effective evidence base supporting further research, service improvement and policy development (Irwin, 2013). Hence, ethics in this research is maintained by avoiding any form of data manipulation or misrepresentation. While signed consent from participants were not required as a secondary study is conducted, it is ensured that all findings and quotations are adequately referenced with the name of the authors to avoid plagiarism and copyright issues. Furthermore, stereotypical, and derogatory words or elements are avoided. Similarly, it is ensured that the research is only used for academic purpose and not commercial use.
This section has thus indicated that a qualitative and thematic data analysis has been undertaken in this research. The data has been collected from multiple research articles collected from authentic databases with the help of various search terms. 
Furthermore, it is indicative of the search strategy used including the search engines and databases searched, the customised search terms, the critical appraisal framework used, and inclusion and exclusion criteria used. Ethical considerations are also undertaken to ensure that the research is authentic, credible and of value to academics and healthcare services.
[bookmark: _Toc77088006]Findings and discussion
From the literature review, it could be seen that the prevalence of T1DM has increased manifold among adolescents and children. This is evident from the increased prevalence in insulin and oral antidiabetic drugs prescriptions. It can also be seen that use of antidiabetic drugs increases with age. Similarly, other authors have also reported similar findings. As indicated by Rafferty, et al., (2021), the highest prevalence of T1DM has been found in 15–29-year-old population which attests to the findings by Hsia, et al., (2009) that antidiabetic drug use increases with age. Therefore, from this discussion it can be concluded that T1DM is detrimental for the health of the young population of the country. 
T1DM is the most common form of health issue among children. Genetic disorders and changing lifestyle practices have been responsible for impacting the quality of life of children and increasing the diagnosis of T1DM among children (Parkkola et al., 2013). Psycho-educational interventions and dietary and eating patterns if appropriately followed and regulated among children can result in managing T1DM. It has been found out those children along with parents needs to be provided with appropriate knowledge and awareness of a diet plan and eating habits which include three main meals comprising of saturated fats and protein (Seckold et al., 2019). 
As per the findings of Abdul-Rasoul et al. (2013) children with T1DM requires intensive treatment and care to prevent and delay the chronic complications, resulting in poor QoL and increased burden for the parents. Also, their daily blood glucose must be monitored impacting their HRQoL (Murillo et al., 2017). Findings by Cato et al. (2014) also revealed that it causes significant mental health issues and lower cognitive functioning, which also affects QoL. Further based on the findings it is noted, the supporting parents in their involvement to managing T1DM can improve such outcomes (Whittemore et al., 2012).
Importance and implication of findings
The importance of these findings lies in the fact that it can help to take precautionary measures for preventing the development of T1DM in children. Parents will also become aware about how T1DM affects the quality of life for their children and therefore, undertake robust measures for managing T1DM. The implications of these findings are that it helps to inform the design, funding, and clinical requirements of future services for children with T1DM. The contributing factors towards the increase in prevalence of T1DM such as changes in lifestyle habits and genetic disorder can be modified with the help of lifestyle management programs, weight reduction programs, dietary management programs and through genetic modifications. Furthermore, the findings reveal that if dietary patterns and psycho-education interventions are properly adhered to then T1DM prevalence can be regulate. Therefore, school-based programs can be beneficial. Also, watershed time for advertisements containing promotions of fat, sugar and calories need to be implemented. As indicated by the research conducted by Abdul-Rasoul et al. (2013), parents will be able to continuously monitor the blood glucose levels of their diabetic predisposed children. Children with diabetes can develop mental health issues. The parents need to screen for the presence of mental health issues and complementary services can also be developed for antidiabetic care and mental health support. 
Strengths and limitations of the study
The strength of this study relate to the fact that seven critically appraised articles on the topic are evaluated and used in the research. The use of a strong research philosophy and design has enabled in identifying key themes and areas that support further research and improvement of Type 1 diabetes care among children. However, the limitations of the research can be identified as lack of primary study or quantitative analysis, which would have provided a more realist overview on the subject (Choy, 2014). Furthermore, time limitations and limitations of sample size has also undermined the study quality.
[bookmark: _Toc77088007]Conclusion and recommendations
T1DM is highly wide-spread and amount the children in the UK with 290.000 being diagnosed. This is indicated by the increase in insulin and antidiabetic drug prescribing by doctors. The research findings have thus revealed that genetic disorders, poor lifestyle choices and the complication of T1DM treatment and care have been responsible for the poor quality of life outcomes of in the children with T1DM. The impact of this has also been lower cognitive function and mental health issues. Therefore, psycho-educational interventions and support to parents with information and guidance regarding caring for the children with T1DM can overcome this issue.
· It is recommended, that healthcare practitioners must identify family or community-based interventions to improve parents’ knowledge on diets and find more flexible ways of managing T1DM in children.
· Parents and children can also be provided with counselling to minimise the mental and emotional cargo of T1DM diagnosis and treatment.
· Future antidiabetic services can provide complementary mental health support to the children to provide a pathway to parents regarding where to seek help for emergent mental health issues in their children. 
· Funding is an important consideration for diabetes treatment. Therefore, the government can tie up with voluntary or third-party sector for ensuring that more coverage is possible. 
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