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Abstract
  Obesity has been a rising problem globally and within the United Kingdom (UK).  James (2008) advises that the rise in obesity started in 1980 with the World Health Organisation (WHO) acknowledging in 1997 that obesity was an extensive health problem and still is today in 2022.  The WHO (2022) defines obesity as excess or abnormal fat on an individual that poses a risk to the individuals health.  Apovian (2016) explains that an individual with a Body Mass Index (BMI) of 25 and over is characterized as overweight.  If the individual has a BMI of 30 or above the individual would be defined as obese.  GBD 2015 Obesity Collectors (2017) and Dixon (2010) conclude that individuals who are obese are at significant more risk of developing various non-communicable diseases (NCD) such as diabetes, cancers, cardiovascular disease, strokes and osteoarthritis.  Furthermore, explaining that obesity affects the mental health, physical health and quality of life whilst diminishing life expectancy.  The databases that have been searched for this literature review are Google Scholar, PubMed, Proquest, Science Direct and Sage Journals. The databases have been searched using the CRAAP test to ensure literature is relevant, the literature has been analysed and gaps within the literature have been explored.  Strengths and limitations are discussed in Table D within the appendices to highlight the main parts of each article that has been read.  Recommendations were given to allow for further research among the topic of obesity and where improvements within research can be made. 






Introduction
  This literature review (LR) will investigate and discover obesity and the burden it is having on the National Health Service (NHS), analytically comparing literature, preventions that can be made, finding gaps within the literature and research resulting in recommendations for improvements.  The LR will explore the methodology and methods that were used to configure the results from the research that has been discovered and used.[footnoteRef:1]  Agha and Agha (2017) demonstrate that in 2010, England had an estimated 5.9 million obese women and 6.6 million obese men, predicting that following the ongoing trends 50% of females and 60% of males shall be obese by 2050. [1:  Booth et al (2021) examine a LR as a piece of literature that discusses findings, methodological discoveries and knowledge surrounding the topic that is being discussed.  Sourcing strengths and weaknesses using qualitative and quantitative research to make up the scholarly paper.] 

  Obesity has a big impact on the health and care sector, taking up a large proportion of resources and budgets.  Williams et al (2018) estimate that the cost of obesity in the UK and on the NHS is around £27 billion a year, although the treasury estimates that the figure could be as high as £46 Billion.  Exploring that if no action is taken to tackle the issue of adult obesity, then a further increase of cost each year is possible, of an amount between £1.9-£2 billion.  Obesity has over the years, had an increasing impact in cost on the NHS.  This has meant that money has been spent more on treating individuals with obesity and obesity related NCD than spending the money on crucial areas within the NHS and health and care sector.  The UK Government (2020) explain that obesity prevalence can be found highest within poverty stricken and deprived areas.  The UK is currently in a cost-of-living crisis Robinson (2022) defines the cost-of-living crisis as the expeditious increase in costs nationally and globally of food and energy.  Leaving individuals and families with less disposable income to live off each month, pushing many into poverty without the rise in wages or benefits to compensate for the rising cost of living.  With the price of food increasing in 2021 many individuals are finding cheaper alternatives for food; thus meaning that processed food is the go to option for many individuals and families rather than fresh fruit, vegetables and meats which are costly and do not last as long as tinned or frozen produce.
  The rationale for this topic has been chosen for the LR, as it is a current problem within the UK and globally, which has been attempted to be addressed for many years, but little change has been made.  The boundaries and limitations that have been set for the search criteria and information are, the search was not to be older than four years old, focusing on the UK and adults.  The search engines and databases that were used to find the literature to analyse were all from reputable sources and peer reviewed, there were many thousands of results that came up on most of the search results so time was consumed to narrow down to the most relevant articles. The LR will establish gaps in the current research, recommending where further research could be taken place to make more accurate findings and results, there were a couple of noticeable gaps in the research when reading through the literature which will be discussed throughout this LR.  The main aims and objectives of the LR are to find relative, important and factual data and articles that will give information and descriptive detail into the burden obesity has on an individuals health and the burden of cost that it is implementing on the health and care sector and NHS, whilst finding different articles that give different opinions and compare the data that is being analysed, aiming to answer the question of how obesity and its health implications burden the NHS. 

Method & Methodology
  The type of LR that has been written for this review is a scoping review.[footnoteRef:2]  Dunn, Lyman and Marx (2003) illustrate the definition of methodology as the study of research methods that have been used in a particular form or agenda to find answers in a specific study.  The methodology of this LR is to find out how obesity burdens the NHS, the cost that it imposes on both the government and the NHS and the health issues that become of individuals who are obese.  A mixture of eight LR’s and journal articles were read, compared and analysed to find areas of recommendations within this topic, highlighting the gaps and where other reviewers agree with information that is surrounding the topic.  The methods in which the literature has been found, has been through using Booleans in my search techniques and strategies whilst searching for journal articles and LR using the databases, indexes and websites such as Google Scholar, Pubmed, Sage Journals, Proquest and Science Direct.   [2:  Munn et al (2022) define a scoping review as exploratory, synthesising research literature that identifies theories and issues within the topic it is reviewing.  ] 

The keywords that were used to search for the literature are:
Obesity, cost, NHS, UK, adults, health problems, obesity preventions, United Kingdom.
  Table A in the appendices explains what keywords and Booleans were used to make the searches, as well as how many results were available after each search and whether the results gave relevant or non-relevant results.[footnoteRef:3] The table will also contain the years in which the searches were refined to.  There were articles that were opened and the abstract read, this then made it apparent by using the CRAAP test that they would not be relevant to my topic and therefore not be needed.  The LRs and journal articles that have been used to analyse and form this LR have all been picked by using the CRAAP test.[footnoteRef:4] [3:  Kadelka, Keilty and Laubenbacher (2023) depict the term Boolean as an operator that you would use whilst searching for results on a search engine or index database, the Booleans are And, Or and Not.  
]  [4:  Abrams et al (2022) delineate the CRAAP test as a check list that allows an individual to check the reliability of a piece of literature that they are reading.  The word CRAAP is an acronym standing for Currency, Relevance, Authority, Accuracy and Purpose.
] 

  The first search that was originally done was obesity on the NHS, this was made on google scholar.   This was then expanded to further include Booleans to get a more accurate and narrowed down result to find the correct appropriate literature using the CRAAP test.  The reason for using the keywords in the searches for the literature and journal articles were due to the LRs question and objectives.  The keywords that were used all tie into the objectives as these words are the most prominent and bring up the most accurate results when searching for the answer to the question that is being asked in this LR.  Winchester and Saliji (2016) define keywords within a LR as words that a database is searching for within the literature it holds whilst finding the most accurate results to the search question, keyword or Boolean being used.  
  In order to find a range of information and statistics on obesity there has been eight pieces of literature that has been reviewed.  These all coincide with the topic of obesity focusing on both objectives of the LR, the cost effectiveness of weight loss services and bariatric surgery (BS), the effects that high calorie, high fat and processed foods have on individuals, economically and physically and the cost of co-morbidities from obesity on the health care infrastructure.  Panteliou and Miras (2017) describe BS as a surgery in the stomach that restricts the amount of food and drink that can be consumed which inevitably changes an individual’s appetite reducing how much they can eat and drink before feeling full, this then eventually assists the individual in losing weight.  Deprivation and poverty came up in multiple pieces of literature that has been reviewed for this LR, stating that both deprived areas and poverty link to obesity. 
  The eight final pieces of literature that have been chosen by using the CRAAP test are:
1. Hazlehurst Et al (2020) 
2. Panca (2018)
3. Department of Health and Social Care, UK Government (2022)
4. Ansari, Haboubi and Haboubi (2020) 
5. Keaver et al (2020) 
6. Branca et al (2019)
7. Guariglia et al (2021)
8. Theis and White (2021)
  These will be listed as Journal A – Journal H within the LR, see Table B in appendices for confirmation of which piece of literature is alphabetically labelled.  
  Some of the eight articles that were analysed contain factual data, whereas others contain non-factual, estimated data and predications as there is not enough data and literature out there for the authors to make accurate predictions and statements.  In order for the eight pieces of literature to be concise, legitimate and credible the CRAAP test has been used to validate the findings from the searches.  Themes were found within the eight journal articles, some contained all the themes whereas others only contained a couple.  Table C in the appendices explains which journal articles contained what theme.

Main Body and Findings
  Upon reviewing the journal articles for this LR obesity is pervasive among all the articles, Journal C answers the question of the LR by stating that obesity has been widely overlooked and that the rise in obesity and obesity related NCD have such an economic burden on the NHS and health care sector; agreeing with Journals A&F that obesity increasingly adds strain to healthcare services financially and clinically.  Additionally, Journal E acknowledges that the NHS is overwhelmed due to obesity among adults, similarly Journal F explains that through the different classes of obesity the highest factoring class is morbid obesity which causes the most health implications and financial burden.  Journal C discusses the economic burden obesity has on the NHS, explaining that it costs the NHS between £4-£7million per annum.[footnoteRef:5]  Journal G expands that genetic factors can contribute to an individual being obese.  Journal B expresses that the UK Government had reported that they are funding £20million to tackle obesity by funding medical breakthroughs to help boost the health of the UK.  Journal C&D both explain that the economic factors and costs that burden the health care system due to obesity are mostly due to the number of co-morbidities which occur more due to the high BMI of those who are obese, including the physical and psychological effects.  Chu et al (2019) concludes that obesity has a negative effect on an individual’s psychological health. [5:  Aljunid (2021) explains that obesity costs the NHS annually 4.6% of its expenditure.] 

  Journal G expresses that if an individual has a higher income, then the study shows predictions that the likelihood of the individual to become overweight or obese is lower for both males and females.  This agrees with Journal F and clearly shows that deprived areas are more likely to suffer with obesity.   Complementary to journals G&F, journal E also agrees and comments that the poorest most deprived areas are the most impacted by obesity, with clear health inequalities in these deprived areas.[footnoteRef:6]  Similarly, when journal F looked at the projected results to 2035, Scotland had the lowest rise in obesity rising by 1% whereas England and Wales were set to rise from 3%-8% and 3%-11% respectively.  The largest increase was expected to be seen between 2025-2035 in England and Wales with 4,382,906 individuals being obese in England, 340,899 in Wales and 268,650 in Scotland.  Over double the amount in 2015 which was 1.9 million.  Journal F concluded that Wales is the most economically deprived country within the UK, thus meaning the lower income per head equates to the population having the least money to maintain being healthy including healthy eating habits.  Wales launched the Wales Obesity Strategy in 2010 as described by Public Health Wales (2023) which included a four levelled approach to tackle and treat obesity.  The Obesity Alliance Cymru (OAC) has called for new policies, framework and strategies for Wales to reduce health inequalities and obesity.  The British Dietetic Association (2018) describe OAC as a leading charity trying to implement change within the policies in Wales.  Journal f predicts that when following the projection, there will be 5 million people morbidly obese in the UK by 2035. [6:  Williams et al (2018) agree with Journals E,G&F that deprived areas suffer with the most obesity and obesity related NCD] 

  Journal E expresses that individuals who are obese do not have the same rights as those who have a low BMI, stating there is a lack of legislation protecting obese individuals against discrimination about their weight, obesity should be seen by individuals, employers and health care professionals as a disability rather than a lifestyle choice, similarly to alcoholism.  So that those living with obesity can receive fair treatment personally and professionally including in healthcare.[footnoteRef:7]  Journal E is in agreeance with Journal A that obesity and discrimination are often found together, reiterating that many obese individuals are discriminated in employment, education, social and health settings.  Campos-Vazquez and Gonzalez (2020) concede with Journal Es definition of obesity discrimination as prevalent and comparable to race discrimination, which can lead to low self-esteem and poor mental health that could lead to further weight gain. [7:  Fulton and Srinivasan (2022) declare that negative attitudes towards obesity create negative stigma, allowing for individuals to be discriminated against for being obese.] 

  Journal A explains that in England the NHS uses a four-tiered system to tackle obesity.  Tier 1 starts off as a broad intervention intended to prevent and help individuals reinforce healthy lifestyle choices and principles.  Tier 2 focuses on weight management and lifestyle management, often limited to 12 weeks which can include group sessions covering and including behavioural and diet change and physical activity.  Tier 3 is weight management led by clinicians that consist of a multidisciplinary team of professionals including specialist psychologists, dieticians, physiotherapists and nurses.  Tier 4 has the support of the multidisciplinary team for pre- and post-surgery support for BS.  The National Institute for Health and Care Excellence provide guidance for health professionals when referring patients through the tiered system especially tier 3&4.  Patients have to follow and complete all the extensive criteria before surgery is discussed.  Obesity stigma may affect the referral system to the tiered system as journal A describes obesity stigma within healthcare as extremely common with 42% of obese patients stating that they feel uncomfortable talking to healthcare professionals, this could be the reason so many dropouts of the tiered system.[footnoteRef:8] [8:  Talumaa et al (2022) discuss obesity stigma and healthcare issues for those who are obese as discriminatory healthcare services where an obese individual may receive less time with the practitioner due to being obese, or not receive the appropriate treatment due to there obesity.] 

  Journal E concurs with Journal A&C that there needs to be greater awareness to highlight the cost-effectiveness and efficiency of BS to tackle obesity within the UK, more needs to be done by the Government, policy makers and NHS to enable more patients to be able to receive BS on the NHS.  Thus, would mean more research being conducted to enable further studies and results to be gathered, so the policy makers and NHS could see the potential to save money long-term by performing BS.  Journal C has positive recommendations towards BS, disclosing that BS is cost-effective over time, improves and extends quality of life, and reduces co-morbidities, stating that after BS the cost of treating co-morbidities reduces due to the positive effects of BS therefore making BS worthwhile.  However, Journal A concludes that studies have been undertaken on post-operative patients, showing that self-harm and suicide attempts were higher after BS.  Additionally, Journal A explores that the multidisciplinary teams need to be upskilled to help relieve the pressures off the psychologists.
  Journal E is an epidemiology discussing all the issues and co-morbidities that can become if an individual is obese, going into detail on 16 different NCD and the health effects it has on obese individuals.  Journal F explores the issue of having a higher BMI, >40kg/m2 is classed as morbidly obese which then poses greater risk to the individuals health and well-being as the individual is at greater risk of contracting NCDs; thus causing added pressures, implications and financial burden on the healthcare system.  A cohort study was published in 2009 stating that individuals aged between 35-59 years who had a BMI of 40-50kg/m2 (compared to those with a healthy BMI) were five times more likely to die from NCDs.  Journal F concludes that the severity of morbid obesity is so extreme that it can dramatically shorten life expectancy by 10 years.  Journal D champions Journals A,B,C,E&F that NCDs are answerable for a large quantity of global deaths each year, mentioning that NCD can be formed when obese individuals eat unhealthy diets that lead to malnutrition.  Journal D consists of three different tables that are all containing different information, but all conclude to similar results.  Acknowledging that malnutrition, poor diet and NCD all lead to premature death.
  Journal H declares that no comprehensive or systematic analysis of obesity policies proposed by the government for England have been published.  Strategies and policies that governments imposed throughout the years with different leaderships were mainly about tackling health inequalities.  Two discussed health inequalities but had no strategies about how it would be implemented, one did not discuss health inequality or inequity at all, this was in 1992.  Things have improved since then with policies now including a wide range of strategies, such as advertisement on unhealthy foods, healthy eating promotion and food standards in schools and support for healthier eating and living.  The introduction of healthy start vouchers[footnoteRef:9] which allow low-income families to purchase fresh produce and milk was a result from these implemented policies, ensuring that deprived individuals can still access healthy food.  Journal H advises the ban on advertisements of unhealthy fast/fatty foods so that individuals are less exposed to the marketing tactics of unhealthy foods, resulting in less eventually being consumed.  Journal D announces that food manufacturing systems are not providing sustainable nutritious diets, concluding with Journals H&E that annually, billions of pounds are being spent globally to promote and advertise high calorie, fatty, sugary and salty food to consumers, leading to obesity.  Journal D&E educate readers that the WHO have informed governments globally that they must all implement frameworks, policies and strategies to tackle obesity and NCDs which are causing premature deaths among the obese.   [9:  Griffith, von Hinke and Smith (2018) describe healthy start vouchers as a scheme that low-income individuals can receive from early pregnancy until the child turns 4, to ensure that the child is able to have healthy fresh food and milk, the scheme was introduced in 2006.] 

  Strengths and limitations of each article are documented in Table D in the appendices, it is written in clear writing with bullet points to highlight each point.
  The gaps in which have been noticeably apparent within the literature that has been reviewed, are that not many of the articles discussed mental health.  All the articles spoke about obesity and nearly all the articles spoke about NCD and BMI but only three spoke about mental health.  This is an obvious gap within the research that needs to be addressed as this could be crucial to many parts of research and results.  Individuals could be faced with obesity due to poor mental health, Bremner et al (2020) describes poor mental health as a factor as to how an individual can become obese, this could be due to not being able to care for themselves correctly or appropriately.  BS was only spoken about in three articles, although some articles were not discussing surgery within them it is evident that there is still sizable room for investigation as to whether BS is cost-effective and worthwhile in the long run.  Policies and the economic and financial health and implications were written about in half the journals that were analysed.  This shows that although 50% had written about them there is still research that can be done to improve knowledge and understanding surrounding the polices that the Government implement and what is expected from companies, schools, hospitals and other public services to tackle obesity.  The economic and financial burden that obesity has upon the country and the NHS is phenomenal and needs vastly looking into how such a crisis can be slowed down and managed.  Further research and studies need to be appointed to taskforces and researchers so that change can be made subsequently for the financial and health benefits to the system and individuals.


Recommendations and Conclusion
  Four recommendations have been concluded from reading the literature and forming this LR, originating with the use of BS within the NHS and private sector.  More research needs to be applied to BS within the NHS, as there is not enough data in this sector with clear results concluding that the weight-loss is sufficient enough to outweigh the costs of the surgery.  It is stated within the literature that BS is rarely performed within the NHS, this makes it clear that although patients may make it through the tiered system there is still no guarantee that BS will be performed.  There needs to be intense studies, research and investigations fulfilled by the UK Government, policy makers and the NHS to establish whether BS is cost-effective in the long term, reducing co-morbidities and saving money by improving patients over all health by weight management.  Xia et al (2020) explore the issue of BS stating that more research needs to be done to ensure it is an effective and sustainable way to help individuals with weight loss.
  Journal B discusses that £20million will be funded to improve and initiate improved resources in combating obesity within the UK, however this article comes with disadvantages since it is limiting the funding project to areas of southern England.  Areas in poverty, deprivation and rural areas struggle to tackle obesity due to the lower income threshold and more readily available fast-food outlets.  For the £20million funding to be equal to all, the funding should be shared within all areas of England instead of focusing on two areas or the £20million needs to be invested into a project or framework that will be used nationwide to combat obesity.
  Recommendation three is to thoroughly investigate the tiered system surrounding obesity and why so many patient’s dropout of the service.  Data is missing in certain areas, such as the documentation for post-surgery after one year.  More needs to be investigated into tier 1&2, scoping how successful group weight management classes are, and how they can be introduced more around the country.  There is also a clear inequality toward the more economically deprived and rural areas, where the tiered system may not be implemented.  So much is reliant on tier 1&2 that patients rarely make it past the hurdles within these tiers that it makes it extremely difficult for patients to get to tier 3, in conjunction with this the lack of available psychologists within the NHS makes it difficult for patients to progress through the tiers as the waiting list to see psychologists is extremely long.  NHS (2019) affirm that waiting times to see a psychologist is a maximum of 18 weeks but recommends that patients should been seen before this.
  The final recommendation is to ensure that further research into checking that UK Government implements policies that have been put in place, focusing on the sugar tax and the ban on using industrial trans fats. Taxes could be raised on sugary beverages, fast food chains and processed meals.  There has been an alcohol and tobacco taxation law, the UK Government should impose a similar tax rule to tackle obesity and the NCD it causes.  However, Young, James and Hassan (2022) announce that the sugar tax could cause inequality between individuals due to raising the prices of sugared beverages and food, leading to a divide between individuals who can or cannot afford them.  The money that could be raised off the sugar and fast-food tax could be put back into research on how to promote healthier lifestyles, eating and advertisements as well as being spent within the NHS to improve research treatment and obesity care and prevention.
  To conclude this LR, it is without a doubt clear from examining the literature that obesity and the health problems that arise from being obese are crippling the countries economy, health infrastructure and individuals own personal health. More can be done by governments to impose harsher restrictions on products that are bad for the public, it is also clear that obesity needs further funding to help resolve the issue and find solutions that will help the issue, or further research into the cost-effectiveness of BS. 
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Appendices
Table A in order of the search history.
	Database
	Keyword
	Boolean Used
	Number of Results Found
	Year
	Relevant
(Y = used / N = never used)
	URL of article viewed

	Google Scholar
	Obesity on the NHS
	NO

NO

NO
	23,300
	2018 - 2022
	NO

NO

YES
	https://www.thelancet.com/journals/landia/article/PIIS2213-8587(20)30072-3/fulltext
https://link.springer.com/article/10.1007/s10728-019-00366-w
https://link.springer.com/article/10.1007/s13679-020-00416-8

	Google Scholar
	Obesity “AND” Nhs

	YES - And
	18,800
	2018 - 2022
	Debated but never used
	https://onlinelibrary.wiley.com/doi/full/10.1111/jhn.12732   


	Google Scholar
	Obesity “AND” NHS Cost
	YES - And
	17, 800
	2018 - 2022
	NO
NO
NO
NO
	https://journals.sagepub.com/doi/full/10.1177/0073275319842965
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003725
https://link.springer.com/article/10.1186/s12884-018-1893-z
https://academic.oup.com/eurjpc/article/28/11/1235/6374141?login=false


	PubMed
	Obesity “AND” NHS
	YES - And
	2691
	2018 - 2022
	NO
NO
NO
NO
NO
	https://pubmed.ncbi.nlm.nih.gov/29526681/ 
https://pubmed.ncbi.nlm.nih.gov/34779405/

https://pubmed.ncbi.nlm.nih.gov/32877973/
https://pubmed.ncbi.nlm.nih.gov/34921631/
https://pubmed.ncbi.nlm.nih.gov/31092512/


	PubMed
	(("united kingdom") AND ("UK")) AND (Obesity)) AND (NHS)) AND (Cost)
	YES - And
	80
	2018 - 2022
	Maybe but never used.

YES

NO
	https://pubmed.ncbi.nlm.nih.gov/34449774/ 

https://pubmed.ncbi.nlm.nih.gov/29224241/

https://pubmed.ncbi.nlm.nih.gov/30705390/ 

	Google Scholar
	UK AND Obesity AND NHS AND Cost AND United Kingdom "Obesity"
	YES - And
	18, 100
	2018 - 2022
	NO 
	https://www.proquest.com/docview/2290032085?pq-origsite=gscholar&fromopenview=true

	ProQuest
	UK AND Obesity AND NHS AND Cost AND United Kingdom

	YES - And
	2635
	2017 - 2022
	NO
	Could not find any literature to support and answer the literature question.

	ProQuest
	obesity AND NHS AND cost AND location.Exact("United Kingdom (Wales)" OR "United Kingdom (Coventry)" OR "United Kingdom--UK" OR "united kingdom" OR "United Kingdon" OR "United Kingdom" OR "United Kingdom (Great Britain)" OR "United Kingdom (Liverpool)" OR "United Kingdom (Birmingham)" OR "United Kingdom (Nottingham)" OR "United Kingdom (Cambridge)" OR "United Kingdom (Reading)" OR "United Kingdom (Bristol)" OR "United Kingdom (Southampton)" OR "United Kingdom (Manchester)" OR "United Kingdom (Newcastle upon Tyne)" OR "United Kingdom (Leeds)" OR "United Kingdom (London)" OR "United Kingdom (Sheffield)" OR "UNITED KINGDOM" OR "United Kingdom (Leicester)" OR "United Kingdom of Great Britain and Northern Ireland (the)" OR "United Kingdom-UK")

	YES – And 
& Or
	7694
	2018 - 2022
	NO

NO – not enough literature

NO – about smoking

YES
	https://www.proquest.com/docview/2703515828/4E4D44F2CA874B09PQ/11?accountid=130472


https://www.proquest.com/docview/2703964868/4E4D44F2CA874B09PQ/17?accountid=130472   



https://www.proquest.com/docview/2737202342/4E4D44F2CA874B09PQ/26?accountid=130472



https://www.proquest.com/docview/2740271402/4E4D44F2CA874B09PQ/29?accountid=130472



	Google Scholar
	obesity prevention AND UK

	YES - And
	22, 500
	2018 - 2022
	No – not refined anough
	

	Google Scholar
	obesity prevention AND UK AND adults

	YES - And
	17, 800
	2018 - 2022
	NO
NO
NO
NO
NO
	https://www.karger.com/Article/FullText/491556

https://link.springer.com/article/10.1007/s00394-020-02367-1

https://www.bmj.com/content/366/bmj.l4786.short
https://www.sciencedirect.com/science/article/pii/S002604951830194X?casa_token=y1xMv-b7vvoAAAAA:RuUUkg2nd1ORGQisIAfFPkNxkNBcQdbeRhOE4__2xkhqfNBePi2Q0WUec8bcqVQN0aut1OUyBw

https://onlinelibrary.wiley.com/doi/full/10.1002/oby.22204
https://www.cambridge.org/core/journals/proceedings-of-the-nutrition-society/article/prevention-of-overweight-and-obesity-in-early-life/F9BB50517A0A0F9D4F542276A30926D5


	Sage Journals
	Obesity Preventions AND UK AND adults AND cost
	YES - And
	815
	2018 - 2022
	YES
NO
	https://journals.sagepub.com/doi/full/10.1177/2042018820934955

https://journals.sagepub.com/doi/full/10.1177/2047487320925639


	Sage Journals
	Health problems AND obesity AND adults AND cost AND uk
	YES - And
	719
	2018 - 2022
	YES
	https://journals.sagepub.com/doi/full/10.1177/1403494818794814



	Sage Journals
	Non communicable diseases AND obesity AND adults AND cost AND UK
	YES - And
	114
	2018 - 2022
	NO – didn’t use any findings.
	

	Google Scholar
	Non communicable diseases AND obesity AND adults AND cost AND UK
	YES - And
	17, 200
	2018 - 2022
	NO

YES
	https://www.mdpi.com/2072-6643/10/5/587

https://www.bmj.com/content/364/bmj.l296.abstract

	Science Direct
	(obesity) AND (cost) AND (UK) AND (NHS) AND (adults)

	YES - And
	964
	2018 - 2022
	YES
	https://www.sciencedirect.com/science/article/pii/S0277953620308844

	Google Scholar
	how much money does obesity cost the nhs

	NO
	19, 000
	2018 - 2022
	YES
	https://onlinelibrary.wiley.com/doi/full/10.1111/1468-0009.12498












Table B
	Citation
	Journal 

	Hazlehurst Et al (2020)
	A

	Department of Health and Social Care, UK Government (2022)
	B

	Panca (2018)
	C

	Branca et al (2019)
	D

	Ansari, Haboubi and Haboubi (2020)
	E

	Keaver et al (2020)
	F

	Guariglia et al (2021)
	G

	Theis and White (2021)
	H



Table C
In the table below are the themes that were found in the journal articles, YES means that it was found within that particular journal article that was reviewed, NO means that the theme was not found in that journal article.
	Journal
	Theme

Obesity
	Theme

BMI
	Theme

Mental Health
	Theme
non-communicable diseases (NCD)
	Theme

Economic/ financial 
	Theme

Bariatric surgery
	Theme

Policies

	A
	YES
	YES
	YES
	YES
	YES
	YES
	NO

	B
	YES
	NO
	YES
	YES
	YES
	NO
	NO

	C
	YES
	YES
	NO
	YES
	NO
	YES
	NO

	D
	YES
	NO
	NO
	YES
	YES
	NO
	YES

	E
	YES
	YES
	NO
	YES
	NO
	YES
	YES

	F
	YES
	YES
	NO
	YES
	NO
	NO
	YES

	G
	YES
	YES
	YES
	NO
	YES
	NO
	NO

	H
	YES
	NO
	NO
	NO
	NO
	NO
	YES




Table D
Table D contains the journal articles that were reviewed and the strengths and limitations of the articles.
	Journal
	Strengths
	Limitations

	A
	· Observing the tiered system, tier 3 & 4 cannot be fulfilled by a medical professional or the patient unless all other available options in tier 1 & 2 have been completed first. The patient is not allowed to jump to tier 3 & 4 straight into extreme interventions.
· Tier 2 is shown to be effective as it is community based, it impacts individuals personally. However, individuals must be referred by primary care professionals.
· The tiered system is proven to have positive effects on other health conditions, as well as proven weight loss with weight management groups.
· Weight management programmes are cost-effective. 
	· Limited data on the outcomes of tier 3 services in England, such as weight loss, quality of life and co-morbidities.
· No published data on long-term outcomes following patients that have been discharged from tier 3, or no data on sustainable weight loss in the long-term.
· No obvious data that states what patients lose in weight pre-surgery but can predict post operative weight loss.
· The lack of psychologists is challenging, when ensuring the delivery of psychological assessments and treatments can be completed.
· Not widely accessible nationwide.
· There is lack of long-term data, high drop out rates and cost-effectiveness can vary. 
· Having bariatric surgery can give patients unrealistic weight loss expectations.
· There can be disappointment from patients if the desired weight loss is not achieved after surgery.
· There is a tendency that if patients are not losing weight using the tiered system, then they will drop out of the system leading to high dropout rates.

	B
	· £20 million will be provided to fund and help initiate better resources, technologies and ways to reduce obesity
· Could potentially help patients who are obese lose 20% of their body weight.
	· The research will be focused on the outside of London and the Greater South East, where obesity and health disparities are the highest. 
· Not inclusive for the poorer deprived areas where obesity is prevalent. 
· Where will the £20 million funding come from? Will this strategy be implemented. Not enough data to prove this, would need further articles to confirm the implementations. 

	C
	· Suggests that bariatric surgery is Cost-effective and helps reduce co-morbidities and BMI in obese patients.
· Bariatric surgery has more of an effect on individuals’ weight than not having the surgery.
	· Did not include costs after one year for the non-surgical group in the study, so cannot compare the results if the data is not there.
· Due to the previous point, journal C predicts that it has underestimated the cost-effectiveness of the bariatric surgery.
· Only 18 adolescents’ information was available, so a very small study was formed.
· The study only collected direct costs; it did not include medication costs.
· More data is needed for the model to be reliable.
· As the model was commenced in Central London, the costs of the study are higher there for the accuracy of the study is depleted compared to the rest of the UK if it was to be used in the poorer areas. 

	D
	· The journal expresses what co-morbidities individuals could possibly contract if they continue to be obese.
· Outlines how bad malnutrition can be to an individual’s health and the outcomes of the malnutrition.
	· More could be done globally and nationally to assist the obesity crisis, countries do not do as much as they could to help make healthy food environments. Such as the ban on fast food advertisements, sugar tax levy and the ban on the use of industrial trans fats.
· There needs to be an introduction of a national standard for food globally and in each individual country for schools, hospitals and public institutions; as the current policies and frameworks are rarely actioned.

	E
	· The intent of journal E is to change policies and guidance for obese individuals, so that they receive fair treatment without prejudice, bullying or discrimination.
· The model in journal E provides a capable framework which can help develop interventions for primary and secondary healthcare. However, this requires healthcare systems, governments and policy makers to input data for the statistics to be correct
	· Journal E is not scientific knowledge, just advice. If the article had more scientific backing it could be used to push the UK Government to implement the promised policies, enabling more available facilities. 

	F
	· The model used in journal F could be important as it shows what future statistics could look like if there is no change and everything stays as it is.
· It shows future predictions of the current incline in obesity.
	· Currently there is not enough data within the study for accurate predictions, as it does not include Northern and Southern Ireland.
· A more accurate calculation method is needed for weight data collection, as the current system can be unreliable as some results are made by patients themselves instead of health care professionals.
· Under the age of 15 years old is not included and therefore the results could be underestimated due to not having the data of the under 15 years old individuals to do the predictions. 

	G
	· Highlights the fact of individuals with better finances, incomes, less debt and good financial health have a lower chance of becoming obese and contracting co-morbidities.
· The study focuses on the middle aged range where the prevalence of obesity rises here.
· Uses accurate and diverse measures of adiposity, whereas most other studies focusing on obesity rely on self-recorded weight measurements, 
	· Genetic factors cannot be factored into the study.
· The study cannot prove that better financial health equates to the less likelihood of being obese.
· BMI is missing for some of the data, therefore making the study inaccurate.
· Journal G states that a full investigation needs to be performed of all possible mechanisms for future research to be reliable and accurate.

	H
	· Journal H used a mixed-method technique to allow the authors to identify and understand the patterns within the data.
· Offers a deep analysis of previous frameworks, strategies, policies and interventions.
· Provided a reliable coding scheme.
· Encourages further reinforcement within the policies, strategies and frameworks to have an effective impact on tackling obesity nationally.
	· Journal H only analysed and used Government policies on obesity strategies.
· The article did not to a deep analysis of the information, it did not look at future statistics of obesity rates or if the polices succeeded or failed in helping the public health crisis with obesity. 
· Important information was missing from the policies so the authors could not conduct thorough tests and evaluations.
· Policies are not being implemented, new governments come into succession, make new policies but still do not implement change. It is a constant cycle of repetition, but it is not making positive change. The government lacks clarity on whether it has official implemented the policies. 
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