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What are the Biopsychosocial impacts upon infectious diseases?
This dissertation studies the several elements that impact upon infectious diseases through the biological, psychological and social factors throughout the United Kingdom (UK) since the twentieth century, exploring why the UK are still plagued with infectious diseases. Throughout this study it is clear that certain aspects of everyday living, an ever-changing climate and human intervention provide a lifeline for these diseases to re-emerge and mutate. With the planet being completely refigured with new building projects, increased travel and migration, overpopulated communities and worry that current hygiene advice may not be as sufficient within today’s society.
This study consists of an ecological evaluation to summarise how emerging diseases are impacting the country, re-emerging diseases- is there a theory or logical explanation to why an old disease that significantly declined over the years is currently a cause for concern. How much of human involvement and the environment set is relatable to infectious diseases being a burden to society. Through ecological thinking this dissertation will observe mortality rates, current climate and travel and immigration issues over the decades. 
The growth and transmission of many infectious diseases require many factors; including geographical, social and people’s behaviour to provide opportunities for new diseases to emerge.  The need to reassess basic infection control measures, which have not been reassessed since antibiotics were established, even though, hygiene still plays an important role in keeping infections away, however, have we taken away too much of the good bacteria that we need to maintain a healthy immune system. Arguably through history it is stated that the spread of disease was through poverty, is it imprudent to assume poverty as the main cause of spreading disease scientists or professionals alike overlooked how changes through biological, psychological and sociological aspects would change the shape of society to what it is today.
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What are the Biopsychosocial impacts upon infectious diseases? Looking at the increasing levels of infectious diseases throughout Wales, and how these are affected by the biopsychosocial impacts of today’s society. George Engel’s vision of the biopsychosocial model was first introduced in 1977 (see diagram 1),
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3physio-pedia. (2019).
Diagram 1


signifying the importance of being able to understand an individual’s medical condition by looking further than the biological factors and considering the psychological and social aspects of the individual (Frankel, Quill and McDaniel, 2003, p.1). In agreement to Frankel, Quill and McDaniel, Suls and Rotherman (2004) highlights that the development of linking biological, psychological and social factors has made a breakthrough over time, although the full potential is yet to be discovered. Therefore, the basis of this thesis is to research how biopsychosocial factors impact on how infectious diseases are spread. To acknowledge the importance of biopsychosocial and provide a better understanding we must break down each aspect separately. Firstly, according to Collins Dictionary (2019) the term biological relates to the development of cells that reside within the bodies of living organisms. As stated in the Cambridge dictionary, (2019) psychological associates feelings, emotions and behaviours through the human mind. The Guardian, (2019) identifies sociology as relating to economic, environmental and cultural contributions, and how they shape an individual’s behaviour and beliefs in their family and work life. By applying the biopsychosocial model and with consideration of all aspects, this would provide a better diagnosis, treatment and care plan for every individual patient. ‘Biology can effect psychology, which can affect social well-being’,
each connection of all the factors cause unique situations for different people (Study.com 2019).

The oldest infectious disease to be found throughout history is Hansen’s Disease, better known as Leprosy.  Evidence of the disease was found in human remains dating back over one hundred thousand years ago (Norman, 2015). Diagram 2 displays how many cases of leprosy were notified in England and Wales between 1953 and 2012. Baylour College of Medicine (2020) highlights that since 1970 there have been 40 new confirmed diseases, with the latest disease known as Zika virus which was first recorded in the Island of Yap in 2007. 

This Photo by Unknown Author is licensed under CC BY-NC

Leprosy cases recorded – (Fulton, Anderson, Watson, et al 2015)

Diagram 2


Infectious diseases are pathogens that can present themselves as either a bacteria, virus, parasite or fungi; these can be spread either through contact from one person to the other or through the air, water or food. There are also zoonotic diseases which usually infect animals; however, this can still pass on to humans through consumption and touch (The World Health Organisation (WHO) 2019). Correl (2019) explains that an infectious disease has no limits or boundaries once an individual is infected, the disease  will either be communicable; a disease that is contagious and can be spread through either air, water or contact, or non-communicable; a disease that will only affect the individual and cannot be transferred to another host. 

An epidemiologist establishes the outbreak of a disease, monitors how many people are infected and evaluates who is most at risk by comparing different populations. They will then establish control measures to contain the disease, reduce infection and eliminate it from the community. To achieve this, infectious diseases are monitored through prevalence - how many individuals are showing symptoms; incidence - how often cases are occurring within the community; morbidity - population living in a diseased state; and mortality - measuring how many deaths are caused by the disease. These figures provide the epidemiologists with the information required to establish whether the infectious disease is classed as an epidemic, a large number of people in a community suffer with the same disease, or a pandemic, which is an epidemic that occurs in a number of communities around the world (Hernandez and Kim 2019).






















In today’s society, infectious diseases are no longer the leading cause of death; due to childhood vaccinations being introduced, child mortality is decreasing and life expectancy is increasing. Therefore, over time infectious diseases from childhood have become a thing of the past and today, Chronic diseases are the leading cause of death in adulthood (Dye 2014). Research carried out by the World Health Organisation (2015) warn that the challenges and increasing concern that infectious diseases will have to public health globally are due to the overuse of antimicrobial medication, mutated DNA or genes allowing these diseases to become resistant to treatment. Changes in society, and a lack of infection prevention and control programmes, are targets that need to be addressed to help combat the way infectious diseases evolve. The World Health Organisation (2019) support this research by stating that, due to a reduced uptake with childhood immunisation after the autism scare, climate change and the way individuals live in today’s world, has had a strong influence on such diseases that continue to  plague every country  across the globe. Looking at the scale of current infectious diseases, the World Health Organisation, and Centres for Disease Control and Prevention are currently working with Local authorities worldwide to tackle the Global emergency of the recent outbreak of novel Coronavirus (2019-nCOV). The coronavirus was first discovered in Wuhan, China towards the end of December 2019; to date the Coronavirus outbreak has been reported and confirmed in twenty-four Countries (The World Health Organization 2020). On a lower scale, in 2019 a small community in Wales had an outbreak of Tuberculosis (TB), but by carrying out community screening, the outbreak is under control and Public Health Wales are looking to eradicate the disease from the community (Public Health Wales 2020). Whilst looking at these diseases alongside leprosy, the research will include the main source of the outbreaks along with recommendations to prevent future outbreaks.














Mortality rates documented by the Office for National Statistics (2017) show that both male and females are now living longer than what they did one hundred years ago (see diagram 3a and 3b). 
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National Statistics (2017)
Diagram 3b
Over time there have been breakthroughs in medical research, science and education, providing a better understanding and knowledge of infectious diseases, how they are spread to other individuals and appropriate ways to control further contamination. The statistics show that infectious diseases were the main course of child mortality in the twentieth century, however the introduction of immunisation in the 1940’s greatly reduced the number of childhood diseases which killed thousands of children in previous years (Vanderslott, Dadonaite and Roser 2019) (see diagram 4).
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Vanderslott, S. Dadonaite, B. Roser, M. (2019)

Diagram 4






Many professionals looked into the cause and spread of infectious diseases, which at the time were considered and dismissed by other professionals; but in truth they all played a part in shaping future beliefs on eliminating infectious disease, making history. Edwin Chadwick (1800-1890) carried out research and investigations which led to the New poor Law Act 1834 exclaiming that better drainage, water supplies and ventilation in all properties would make people healthier.  John Snow (1813-1858) linked the London Cholera outbreak to a local water pump, and with the backing of parliament, the handle of the pump was later removed. William Farr (1807-1883), known for setting up the system to record deaths in greater detail including providing statistics and analysis for deaths through populations, lifestyle and locations, also dismissed John Snows claims to Cholera being waterborne, claiming that it was spread through the air. It was only at the 1866 outbreak of Cholera, Farr believed John Snow’s theory of the disease being spread through water. Florence Nightingale (1820-1910) introduced professional training standards and her strict hygiene regime throughout the Crimean War, refusing to allow soldiers to die from infections due to poor standards of cleanliness. Florence Nightingale went on to open a training school for Nurses to improve hygiene standards, reducing the number of infections caught in hospitals (Science Museum 2020). 





















The research and evidence provided throughout this thesis will cover the biopsychosocial impacts on infectious diseases, how social growth and development have mutated diseases and prevalence within the United Kingdom (UK), whether there is a gap in the research, and if the focus on hygiene and sanitation needs to be re-addressed. With many changes in society over the decades, there is a suggestion that the same control and prevention measures 
still provide individuals with enough protection to old and new infectious diseases just like they did in the 1900’s. Looking at the factors of social impact, climate change, treatment, immunisations and how these contribute to the return of historical diseases, the presence of new diseases and how a diseases DNA can mutate, we live in a century where these diseases should be non-existent within society. With an ever-increasing population, the social impact and extra demand for food, water and housing are just a few factors that contribute to the spread, mutation and resistance of infectious diseases. With the social strains and pressures of climate change introduced from social impacts worldwide, there are increasing concerns on the impact humans are having on planet. Many infectious diseases are now found in places they have never been traced to in previous years, due industrialisation and global urbanization. With these infectious diseases mutating there is more resistance to treatment. Immunisations on the National Health Service have been made widely available to all children across the UK since the 1940’s (People’s History NHS 2019). Many parents have refused to vaccinate their children against diseases, after the scare that autism was linked to vaccinations, therefore, leading to a possible increase of infection in the near future.  
















The aim of this thesis is to research how the biopsychosocial impacts affect infectious diseases, to achieve this:
· Research the effects of infectious diseases through human intervention, organisational and professional involvement
· Research all the evidence available on how biopsychosocial impacts affect infectious diseases, looking at the positive and negative results 
· Research how biopsychosocial impacts have more of an effect on the prevalence of infectious diseases and evaluate the strongest evidence
· Provide recommendations where possible.

The second chapter of this dissertation provides an overview of the methods used in obtaining the research needed and highlight any case studies or gaps within this topic area.

Chapter three of this dissertation includes the impact biopsychosocial affects have on infectious diseases through three main approaches alongside evidence to confirm whether more research is needed to be carried out, or if there is no significant reason to follow the path of biopsychosocial impacts on infectious diseases.



















When the world was plagued with infectious diseases, changes to laws and legislations allowed society to change by providing individuals with better sanitation systems, sewers, waste disposal and educating them on better hygiene and cleanliness to help prevent the spread of disease. These policies were suitable to match that century and some of the diseases were completely eradicated whilst others were treated through a medical breakthrough in penicillin and immunisations. Moving forward a couple of centuries, the same control and prevention measures are still in place, which worked well in previous centuries, although, over time these preventative measures have never been questioned or re-assessed to see if they are still suitable in today’s society. With society being so advanced, there are new challenges and risks presenting globally in the spread of re-emerging infectious diseases alongside mutated strains. People live in a cleaner more hygienically conscious society with an up to date rubbish disposal, maintained sewers and water supplies, no overcrowding in accommodation and more locations to reside at. Acknowledging these changes allow for better prevention and control measures to be implemented to help reduce the risk of communities being affected with infectious diseases. To date research on over sanitising and infectious diseases is limited, although there is research available on the impact the human race has had on climate change, and the re-emergence and new discoveries of infectious diseases. For the cleaner generation we live in, infectious diseases are increasing and by carrying out research, studies could be crucial not only to assist with new medical interventions, they will also be beneficial to The World Health Organisation and Public Health who analyse, control and assist throughout any challenges that may be vital to health and social care in the future.















Harper, (2020) highlights that research is derived from the Middle French “recherche” meaning to seek, although, the dictionary identifies re as a prefix being repetitive; and search as a verb meaning to examine or test (Telescoper, 2012), when both words are joined they relate to a 
methodical analysis, examination of a study with great detail (Grinnell, 1993). Therefore, methodology -is when methods are in place to cover a specific area of study (Cambridge Dictionary 2020). More specific, research methodology is information sought to meet the objectives of this dissertation.

Chapter One, the introduction - upon outlining the research question and objectives through a brief description of how the biopsychosocial model is broken down, helping to provide a clearer perspective of different aspects that result in a better insight, and allowing for an open mind to look at different ways to gather knowledge, and understanding of the characteristics impacting infectious diseases (Denscombe, 2010).
The primary goal of this chapter is to:
· provide an overview of the research methodology utilised to answer the research question:
· describe the research approach best suited to the dissertation, a description of how data was collected and processed using secondary research and limitations of the implemented research method:
· elaborate on benefits and limitations these processes may have.
Chapter three, provides a broader scope to identified changes that have occurred and the factors influencing these changes. Information will be gathered by analysing research papers, journal articles, books and other resources for information to fulfil the aims set out within this dissertation, linking to the research title ‘What are the Biopsychosocial impacts upon infectious diseases?’. There is a broad array of biological, psychological, and social aspects that influence infectious diseases in today’s world. Typically, there are many reasons why and how infectious diseases affect individuals in any population, varying from emerging and re-emerging diseases, childhood immunisations, climate and social change, and hygiene
Chapter four, will then provide a breakdown of the results presented within this thesis, it is evident that living organisms and their physical surroundings are influenced through persistent human interaction and adapt accordingly to the environment in which they are exposed to. In consideration of this, recommendations and conclusion can be made relating to how biopsychosocial impacts have changed the way infectious diseases live and spread.

Infectious diseases are the focus of the adopted research methods within the biopsychosocial model. The biopsychosocial model has been analysed to determine whether emerging and re-emerging diseases, immunisations, climate and social change and hygiene controls are changing the way infectious diseases are spread and controlled. To support this dissertation question, the mixed methods approach will determine whether or not biopsychosocial impacts upon infectious diseases.

Secondary research is summarizing existing data from research papers and other sources, where experiments, study’s, interviews and findings have previously been conducted, 
Information has then been collated and analysed to best suit the thesis question (Bhat 2020).
The secondary source for this dissertation is based upon seven journal articles, using mixed research methods, all journal articles chosen are on the basis of specific criteria outlined within this chapter.

The research methodology utilized for this dissertation is the mixed methods analysis. Mixed methods have been in practice since the late 1980’s, allowing for the use of statistical (Quantative) and narrative (Qualitative) data combined, many components have been introduced to understand mixed method analysis by being “philosophical, methodological, theoretical and even logistical” The mixed method analysis is becoming more acceptable and commonly used throughout research to provide the subject of research more credible and stronger evidence that cannot be expressed by utilizing either qualitative or quantitative data alone (Plano-Clark and Ivankova, 2015). Conducting a mixed methods research provides many benefits to the thesis through flexibility, better interpretation of information sourced to provide a complete overview of the research question, and to add strength and justification to the overall recommendations and conclusion (Wisdom and Creswell 2013).
To effectively carry out the mixed methods analysis, a literature review was ascertained to critically review the research selected. The research based on a mixed method analysis was based on the rational and logic related to the subject.

A research search sheet was utilised to record information obtained from the internet and other sources; this record of information proved useful throughout the dissertation, allowing instant access to material resourced along with background information of where the material was obtained. The search sheet not only records information for accessibility but will provide evidence of material used or considered for the dissertation, by abiding to conditions for the dissertation set before any research was undertaken, these conditions allowed for a maximum limit of seven journal articles, all articles sourced were then narrowed down using critical appraisal skills programme (Casp) filters (outlined below).
The information used to support the research question in this dissertation was found through specific criteria before carrying out a literature review. Journal articles and other sources were researched using ‘infectious diseases’ as a keyword at all times, A literature review allows for the individual to demonstrate the knowledge gained in sourcing research, compare past and current literature on whether the topic has already been researched, or never touched upon, either situation allows the individual the opportunity to either expand on previous studies already presented or expand the limitations of the research by identifying if there are any gaps within the topic presented throughout this dissertation. By following objectives set out to present a good literature review include surveys- examine past or current literature within a set area of study. Synthesises - to consider all aspects of information to make an overall conclusion. Critical analysis – finding gaps within the literature or chosen field of study and acknowledging the limitations of research; can the research be modified or review areas that has been disputed. Present- organise literature in in the format of an introduction, main body and conclusion; so, a clear understanding of the literature can be attained (The Royal Literary Fund 2020). Once all journal articles that matched the above criteria were found, they were analysed using a critical appraisal skills programme (Casp) filters, providing a clear outcome to which seven journal articles were better suited for the dissertation.

Critical appraisal skills programme (Casp) filters, (Appendices figure 1) is based on evidence provided within the research chosen, the main purpose is to allow an individual to understand and think about the validity of the research and results, this is achieved through a series of ten  questions, these questions are introduced into four sections. The first section is a screening process, this consists of two questions of multiple choice and allows for the researcher to make a decision on the suitability of the paper, before continuing on to the second stage. Answering the two questions takes you on to the second stage, which are detailed questions, looking to see if the research is well explored and justified. This is then followed by a section of how the results are presented. Finally, it asks whether any studies can contribute towards future studies or research. The results of using Casp filters will enable the individual to see the results presented and which research will be best suited to the topic in question (National Institute for Health and Care Excellence 2013).

In pursuit of knowledge and understanding relating to the research question proposed, came with its own personal as well as research limitations. The personal limitations affecting the research at the time of writing were enforced due to environmental conditions, the world is currently in a state of emergency with a declared pandemic of CoVid-19, in reflection so far; the pandemic started early 2020 which seen many countries put into lockdown, therefore affecting studies and access to resources, one of the themes in place in the dissertation is re-emerging diseases, based on an old disease which has re-emerged, dependent on statistical information of age, and vaccination uptake, would or would not have provided evidence that the removal of the vaccination is playing a part in the way diseases re-present in the future. Unfortunately, due to the current climate, access to Public Health Wales is not a priority given the scale of work and pressure facing the governing body, this could be beneficial to future research, and case studies once these statistics are published. Other limitations met through the research process were the lack of ability to answer the research question, there is a lot of research available on infectious diseases, how factors contribute to infectious diseases, cleanliness to stop the spread of infectious diseases, causes of infectious diseases mutating,   but no research was found to support all aspects of the biopsychosocial model of infectious diseases, therefore, the information gathered and analysed will be given careful consideration  in the recommendations and conclusion.
 
Mixed methods approach, although it may appear straight forward and effective to achieve more detail from research, it would be an understatement at the least to go into a mixed methods research without considering the limitations involved with this method. 
The benefits of mixed methods research allow for inconsistencies in qualitative and quantitative data to be found, opinions of participants experience a voice, which is supported through statistical findings thru the study. Mixed methods, while allowing research to be enhanced by bringing qualitative and quantitative methods together through statistics, trends, behaviours and opinions, the findings need to be sourced individually before being linked together. This is where weaknesses of carrying out mixed method research are found, integrating and analysing both qualitative and quantitative research together can be complicated and can lead to inequality and evidence being misconstrued.

The limitations of The Critical Appraisal Skills Program (CASP), applying the Casp program to a mixed method research dissertation was illogical, the Casp program works best with a qualitative or quantitative method alone, therefore the process proved to be a long when identifying suitable articles for a mixed method research paper. Although, the casp program can be personalised through what target best suits the researcher, the conclusions for both research methods may not be identified to be suitable to each method, thus, leading the researcher to either dismiss relevant articles or report information inaccurately within the study it represents.

All ethical considerations were understood and adhered to by the original authors of the works.



Upon researching journal articles relevant to the dissertation question, a thematic approach was used therefore, allowing for the topic considered to be analysed and evaluated to provide an outcome of two or more articles, to provide a narrower scope, the research articles selected for research throughout this dissertation, were narrowed down through the Critical appraisal skills programme (CASP) checklist, with ten questions to allow for thorough understanding and gaining most of the research presented, for the topic criteria. Setting a low target of five, with the casp filters allowed for more papers to be utilized throughout this dissertation that were related to the topic, but not an exact match to the dissertation question. 

The emergence of new infections and the re-emergence of others are inevitable. They are a consequence of several factors highlighted throughout this dissertation, to explain with clarity, the use of photographs and charts has been included throughout the literature review in the hope of providing a clear understanding of the effects of each theme presented throughout this dissertation. Showing a slightly different focus as quoted by Frederick R, Barnard “One picture is worth ten thousand words” (Ratcliffe, 2016) (see diagram 5).
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International Society for Infectious Diseases (2020)
Diagram 5




Emerging and re-emerging diseases 

Behr, Edelstein and Ramakrishnan (2018) conducted three studies to examin the timeline for Tuberculosis (TB), these studies look to see if there is any theoretical relationship between the Acquisition and progression of Tuberculosis (TB) before antibiotics and TB incubation post antibiotic era. It is perceived that up to a third of the world’s population is latently infected with TB, with 10% of those going on to develop active TB throughout their existence, Behr et al. elaborates that latent Tb is where it is existing within a person but is yet to develop; associated more with the hidden phase, consequently, within a time frame of two years from the first infection, if the immune system has not destroyed the infection, will then become active TB. The results of the studies for, the Acquisition and progression of Tuberculosis (TB) before antibiotics was carried out by clinicians in Norway and Sweden, who were able to reproduce a timescale from the period of 1939 to 1947.; the second study was TB incubation post antibiotic era. The timescale of when a person first obtained the initial infection to when it developed into active TB could be narrowed down from a single day, up to two weeks from first exposure, in the same cohort, the second study, after the discovery of isoniazid antibiotics in 1952, showed that the antibiotic was used  to prevent latent TB developing into active TB, these results were compared to placebo group within the same study, the participants that were placed in the placebo group and the ones that received isoniazid, showed that the likelihood of developing TB after the first year sharply declined, but people were still susceptible to new infections of TB through a timeline of a set day to two years or under. Gedde-Dahl (1952) supports this theory, through results received through tuberculin skin testing (TST) conversion, these tests show when a negative result changes to a positive result  over a twenty-four month period, resulting in a common time frame of three to nine months from incubation to development of active TB but after two year it is uncommon for TB reactivity to occur. Thus, Behr et al. established that over the decade the incubation period for TB is still the same during the post- antibiotic era as it was in the pre- antibiotic era, signifying that people are more at risk of developing TB again rather than re-activating TB. 
Public Health Wales (2020) are currently in the process of a recent outbreak in a small town of Llwynhendy, the last report made public screened more than fourteen hundred people resulting in seventy-six latent cases and no current active cases, the current outbreak presented with twenty-nine cases in 2010, one-hundred and four cases in 2017, and ninety-seven cases in 2018, throughout these cases only one death has been confirmed. Although the number of TB notifications has decreased over the years (See Diagram 6), Public Health Wales are working towards the World Health Organisations (WHO) End TB Strategy 2030 (WHO 2020). Whilst, the statistical evidence for the TB outbreak in Llwynhendy is from a reliable source, more information and statics are needed to form a larger overview of the people effected, currently, people’s perceptions are mainly based on news reporting’s which may not match any statistical evidence concluded by Public Health Wales through, screening, tracing, treating  and putting any special measures in place.
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(Gov.UK, 2019)
Diagram 6

Houses of Parliament Parliamentary Office of Science and Technology (2017) states that over the last sixty years approximately two thirds of emerging infectious diseases are Zoonotic with seventy percent of humans being infected by wild animals.

Currently, there is a Global emergency due to the novel Coronavirus (COVID-2019), the coronavirus was first discovered at a live cattle market in Wuhan, China towards the end of December 2019. Coronavirus is very common disease, to date there are seven different strains of the virus being monitored; with the most recent strains being MERS-CoV (Middle East respiratory syndrome) discovered in 2012 and SARs-CoV (Severe acute respiratory syndrome) discovered in 2002. One thing that these diseases have in common with each other is that they are all passed from animals to humans, classing them as a Zoonotic disease (World Health Organization 2020). To date this global state of emergency has currently affected one hundred and four (104) Countries, with one hundred and nine thousand, three hundred and forty-three (109,343) cases confirmed, with three thousand, eight hundred and nine (3,809) deaths reported globally, all reported deaths are people with pre-existing conditions. China has the most confirmed cases currently at eighty thousand, eight hundred and fifty-nine (80,859) cases compared to just two hundred and seventy-seven (277) confirmed cases in the United Kingdom, of which only four of these cases are here in Wales (these figures are correct at time of writing 08/03/2020) (see diagram 7).
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World Health organisation (2020)
Diagram 7

The World Health Organisation, Public Health, National Institute for Health and Care Excellence, and Centres for Disease Control and Prevention are all working together to help control, monitor and prevent further spread of the COVID -19 disease. Majority of confirmed cases have all had a link to a place where there is an outbreak of nCov- 2019 or to a person that have returned from one of the affected arears. However, there are a few cases of the disease being reported without any specific links to location or direct contact to a person that is already infected. All though these statistics are changing on a daily basis it has already proven that good hygiene levels and isolation is working to reduce the spread of the disease, especially in the countries that have been on lock down to control the spread of the virus. There are many suggestions of a conspiracy theory, one theory is in relation to the 1981 Nonfictional thriller by Dean Koontz -The eyes of Darkness (See diagram 8). “In around 2020 a severe pneumonia-like illness will spread throughout the globe, attacking the lungs and the bronchial tubes and resisting all know treatments” (Koontz 1981). unfortunately there is no treatment as yet for nCov-19, with recommendations made to good hygiene levels and self-isolation (NHS 2020), Another part of the book continues “ They call the stuff ‘Wuhan-400” because it was developed at their RDNA labs outside the city of Wuhan, and it was the four-hundredth viable strain of man-made microorganisms created at that research centre” (Koontz 1981). Roberts (2020) elaborates that although these comparisons are eerie in line with the symptoms and locations, that is where the similarities end. Wuhan-400 is linked to a biological weapon with a one hundred percent death rate, coronavirus is spreading and the death rate is increasing but to date the vulnerable and people with underlying health conditions are the ones mostly at risk of the virus being fatal. 
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(Masters, 2020)
Diagram 8.


Immunisations 

The first vaccination was discovered in 1796 for smallpox, according to Famous Scientists (2020) Edward Jennar, who was an English Doctor carried out an experiment on an eight year old boy, by injecting him with the pus from a cowpox blister, after a mild reaction to the cow pox injection had settled Jenner injected the young boy again, but this time with variolous material (Fluids taken from a person recently infected with smallpox), amazingly smallpox did not present itself in the young boy. Edward Jenner was fascinated with the olde folk tale of milkmaids being immune to smallpox after having a mild infection of cowpox. Edward Jenner not only came up with a vaccination that went on to protect society and eradicate smallpox, but he fought hard to prove his theory and after twenty-three experiments one of which was carried out on his eleven-month-old son, Edward Jenner published a paper with his findings. In the year 1840, seventeen years after Edward Jenner’s death the vaccination was finally accepted by the medical establishment and ordered to be the main vaccination for smallpox immunity. Ironically whilst Edward Jenner was proving that the vaccination worked, Edward lost his son, wife and two sisters to tuberculosis (Riedel. S, 2005). over the years more medical breakthroughs seen an increase in vaccinations being discovered (See Diagram 9). 
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Diagram 9


Since the 1940’s there were vast amounts of vaccination programmes available, these provided the government foundations for implementing healthcare services to children. In 1948 when the National Health Service was fully established they obtained the provisions to provide childhood immunisations free of charge which seen the levels of incidences caused by childhood diseases decrease. Upon the launch of the new NHS there were also a considerable amount of new diseases requiring more vaccination programmes being introduced, as the centuries went vaccinations were changing. 
The past nineteen years as seen the focus moving from infectious diseases and more towards biological and bioterrorism since 2001 , it is also believed that smallpox was a possible bioterrorism agent during the French-Indian war (1754-1767), where propositions were  considered  to use smallpox to eliminate the hostile enemy but, today this still remains questionable along with the beginnings of smallpox which is missing in early history. With vaccinations being more readily available to the public, speculation, panic and social anxiety set in with questions raised about the side effects these immunisations were having on the children. These concerns were not only with parents but with the government; who believed that it was un-necessary interfering and being overprotective ‘the nanny state’. Peoples history NHS (2019). Due to reports of the MMR vaccine being linked with Autism, Vaccination uptake declined (see diagram 10) causing the United Kingdom to lose the ‘Measles free status’ (see diagram 10a) this decrease in the uptake of the MMR is a direct result of the discredited link to Autism in the late 1990’s (Taylor. P, 2019). 
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Diagram 10

Although the uptake for the Measles, Mumps and Rubella (MMR) vaccination have increased since the decline in the late 1990’s, 2010 The Lancet withdrew the paper damming the MMR vaccine, since then uptake have increased all-though it is still below the national average recommended by the world health organisation (Nuffield trust 2020). 
Studies conducted by Taylor B, Miller E, Farrington CP, et al. (1999) and Macdonald. H, Henderson. R, Oates. K, (2004) looking at both studies, firstly, to examine the stigma of autism related to the MMR vaccination and secondly, why uptake is still below set the national levels. Results showed that through recorded records of the age at  diagnosis, the age when first report was made about concerns in development and dates recorded to when the new vaccination post 1988 were received; in comparison to the same details recorded when Measles, Mumps and rubella were given in single vaccinations pre 1988 provided no change in the number of Autism trends recorded. Even though these results recorded that Autism was not linked to the MMR vaccination, the uptake was still low, with the highlands having one of the lowest recorded uptake results, a survey was carried out to determine why parents were not immunising children. Through a questionnaire to 288 doctors, 88 staff nurses, 72 health visitors and 241 parents, for the ones that did respond to the questionnaire the results revealed that the medical professions not only lacked education on the side effects of the vaccination, but was not confident to discuss the side effects with parents, some still linked the vaccination with autism and crohn’s disease. Both doctors and nurses still favoured the single vaccinations, whilst parents felt that the NHS were biased on the information provided, there were concerns over the safety of the vaccine and most of all parents noted that they felt more patronised to vaccinate their children through scaremongering rather than empowering them to do so. Whilst professionals would like to receive further education on the side effects of vaccinations parents are happy to follow the beliefs of the experts.
The way vaccinations are administered, are changing; over the year’s vaccinations have gone from single vaccinations to combined vaccinations, there have also been some vaccinations that are no longer required in the UK, such as the Tuberculosis vaccination also known as the Bacillus Calmette-Guerin (BCG). The vaccination itself is still available, but the programme changed in 2005, when all teenagers stopped being vaccinated against TB, this decision was made by public Health for a number of reasons, firstly, the UK’s level of TB infections had reduced to low levels over a fifteen year period pre-2005, secondly, the programme changed from children in secondary schools and replaced with a targeted programme for babies, children and young adults at higher risk of TB (NHS 2019).
























Hygiene/Over sanitizing 

Bloomfield. S, Rook. AW, G, Scott. A, E, Shanahan. F, Stanwell-Smith. R, Turner. P (2016), conducted a study using the Delphi Techniques to determine that the hygiene hypothesis needs to be discarded. The hygiene hypothesis was introduced during the 1980’s by David P Strachan who explores the theory that childhood allergies such as hay fever and asthma are increased due to an increase in cleanliness, therefore, supports the fact that children with older siblings and unclean conditions; meaning being exposed to more germs - reduces susceptibility to allergic disease, linking that the immune system has been exposed to daily pollutants, allowing it to build up an immunity. The hygiene hypothesis also studies if there is a link to why childhood allergies increased with an increase with the uptake of vaccinations, suggesting that the immune system responds by self-destructing causing auto immune diseases such as diabetes (Bradford, 2016) Bloomfield.et al. in line with the Strachan theory agrees that the number of allergic disease  over the past decade has rapidly increased , but disagrees that the theory has any value and is misleading to the point where concerns are raised with public health. When society believes that good hygiene has made the world become too clean, at a time where hygiene is more important to assist with reducing the spread of covid-19, at the moment hygiene should be more important, rather than less important. Over the decades, children spend more time indoors therefore, having more exposure to dust mites, and other household bacteria’s and considerably less exposure to microbes outdoors caused by the environment, although these pathogens are still carried into the household though clothing and footwear. “The thought that rising allergies may be an inevitable price to be paid for freedom from the burden of killer infectious disease” (Bloomfield et al. 2016). Moskvitch (2015) in agreement with the hygiene hypothesis, we live in a world where hygiene is a large proportion of many people’s lives, majority of our personal hygiene products along with our household cleaners are antibacterial or kill 99.9% of germs. With questions raised that we are too clean, and how washing away the good bacteria can be harmful, it may also cause allergies, auto immune diseases or even infectious diseases. Exposure to many bacteria’s inside and outside the home from a young age is a good way to build up and strengthen the immune system. 







Climate change and Social impact 

Greenhouse gases first started to be recorded in the 1850’s, with record levels of Carbon dioxide (CO2) (See diagram 11), however, with increasing temperatures rising at an alarming rate these levels are predicted to increase rapidly over the next twenty years. 
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Centre for climate and energy solutions (2019).
Diagram 11

Greenhouse gases are needed to keep the earth habitable for humans and animals, this is achieved by the absorption of solar energy, and residual heat remaining close to the earth’s surface. Levels of these gases are increasing daily due to the burning of fossil fuels putting the gas levels out of balance. French mathematician Joseph Fourier revolutionizes the field of heat theory in 1824 stating that if there was no atmosphere the Earth would be cold, influenced by the increase in greenhouse gases, In 1896 Swedish scientist Svante Arrhenius was the first scientist to link a rise in carbon dioxide gases, caused through the burning of fossil fuel as one of the main causes of the warming effect (Nunez, 2019). The main gases that contribute to the greenhouse effect are made up of Carbon Dioxide (CO2),this is the main form of gas and remains in the atmosphere for thousands of years, the burning of fuels like coal, gas, oil wood and solid waste all contribute towards this, in 2018 monthly figures recorded were at the highest set on record.
Sixteen percent of the greenhouse emissions are Methane (CH4), this remains in the atmosphere for around 12 years, but over time the potency of the methane increases. Methane is produced through landfills, natural gas and petroleum and agriculture.
Nitrous Oxide (N2O), is accountable for six percent of these greenhouse emissions, even though this is only a small amount, nitrous oxide remains in the atmosphere for one hundred years and is more potent than carbon dioxide after twenty years. Nitrous dioxide is produced through burning fuel, Agriculture, fertilizer and manure.
Two percent of emissions are through industrial gases, which remain in the atmosphere for hundreds to thousands of years and is used in refrigerants, solvents and manufacturing (See diagram 12).
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Conservation in a changing climate (2020)
Diagram 12


Climate change is having an overwhelming impact, caused by a shift in the level of greenhouse gases, these conditions not only effect the planet but also the weather and climate system, leaving the planet at risk of rising sea levels, freak weather events (See diagram 13) and the movement of wildlife populations, the consequence of these changes is a rise in infectious diseases. 
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Wales online (2020) Crickhowell- Wales
Diagram 13

According to Denchak (2017) over the next thirty years deaths will increase by two-hundred and fifty thousand, because of current climate and environmental changes, warmer and wetter weather conditions will bring an increase of re-emerging infectious diseases but will also see a rise in new diseases such as the current pandemic caused by Covid-19.
Currently the recent coronavirus (covid-19) outbreak have been confirmed in one-hundred and eighty-five countries; out of the one-hundred and ninety-five countries globally. With the number of confirmed cases and deaths changing daily a third of these countries have gone into lockdown, boarders have been closed and limitations have been imposed to each person to try and contain the wide spread of the Infectious disease that is currently taking its toll on thousands of lives (Kaplan. J, Fria. L, and McFall-Johnsen. M, 2020) (see diagram 14). 
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BBC News (2020)
Diagram 14



With the lockdown in place in so many countries there is a drastic difference in climate change worldwide, this may only be a temporary repair to the planet by cutting the human footprint, however, this lockdown reinforces the possibilities of seeing the world through clearer eyes. There is less emissions, China itself that has the highest emissions rates have reduced their emissions by 18% since they went into lockdown (See diagram 15), low lying smog have lifted in New York and London therefore improving air quality easing health issues affecting the respiratory system. There is better visibility of beautiful surroundings, highlighted by Pichetta (2020) that for the first time in over 30 years the Himalayas are visible to the naked eye and can be seen above the roof tops (see diagram 16).
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Diagram 15
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Picheta (CNN Travel 2020)
Diagram 16

On the other hand, with the planet benefiting from less pressure and stresses caused by human beings, there is a knock-on effect to the economy and wildlife. Wildlife have taken to the streets including some species that are usually timid to traffic (see diagram 17), whilst this is a joyous and rare sight to city life, countries that are more rural and poor worry about money and personnel to protect the endangered animals and their habitats. Other tourist destinations rely heavily on the income to pay for park rangers, without the income coming in through tourism will this be a gateway for poachers, mining and tree fellers for a way to make money to make ends meet in these unknown times (Watts 2020).
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Diagram 17
Porterfield. C, (2020)

Social impact has changed over the years, with the population of humans and animals growing rapidly each year, therefore, behaviours and lifestyles from individuals’ impact on the health and well-being of not only the community but also the country.
During the 1800’s, the human population worldwide was 990 million, compared to today’s population of 7.8 billion (World population clock 2020), with an estimated figure of twenty quintillion animals roaming the planet (Wonderopolis 2020). With the growth in population also comes more traveling and immigration, in 1950 there was only twenty-five million travelling worldwide and in 2018 this rose to 1.4 billion travellers worldwide, statics show that in 2020 this will increase again to 2 billion (travel trends 2019). (see diagram 18). With many people traveling across different parts of the world, unaware of some diseases they may be carrying with them.
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Diagram 18

With a rapid change in society, changes to medicine, psychology and biology has been influenced to change, understanding the human body and mind as become more complex, due to a number of factors including how modern-day living has not adapted to the everyday environment which has evolved faster than medical break throughs and limitations and controls in climate change, thus, exacerbating modern day pressures into health disorders like depression and anxiety  (Kappeler, Cremer. and Nunn, 2015)

The current research on the detriments and consequences of health is very wide, but there remains little to no research or studies, on how cleanliness and hygiene in today’s world is providing sustenance to re-emerging diseases, that were more common to the days when hygiene was not evident to the spread of infectious disease. 
































To conclude, the risk of infectious diseases spreading in the United Kingdom is just as high as it was in the18th Century, the environment of today’s city-based surrounding’s, developed through human interference has impacted upon factors needed for the progression and spread of a range of infectious diseases, while social behaviour and peoples traits increases the risk of new diseases to emerge. This dissertation looks at variable factors including rapid economic growth and culture change, it is clear to see that all these influence the emerging and re-emerging of infectious diseases. With worldwide travel easily accessible, and high numbers of immigration due to weather disaster or civil wars, populations in some areas of the UK are largely overpopulated, leading to the possibility of overcrowding and increased risk of homelessness, these factors combined with the unpredictable increase in greenhouse gases and adverse weather affects will provide the perfect breeding ground for infectious diseases. Public health is currently inundated with testing and research on the current Covid-19 pandemic, therefore putting a hold on many other research and prevention studies that were ongoing.

Diseases
With society still susceptible to old diseases, the current outbreak of Tuberculosis is a cause for concern, the figures show there are a lot of latent cases, but yet the numbers are still increasing. Due to lack of statistics currently available it is hard to gather information on age, this would narrow down whether the removal of the vaccine to secondary school pupils is accountable for the increase or if more monitoring is needed, either way this will temporarily put a hold on working towards the World Health Organisation’s end TB strategy by 2030 formed to meet the sustainable development goals. The 2003 outbreak of Severe acute respiratory syndrome (Sars) seen 26 countries seriously effecting health and the economy financially, with Sars being a major concern scientists started working on a cure and treatment plans, but miraculously there were no more cases after 2004, unfortunately , the with the world now under a new threat from another Sars related virus Covid-19 causing many countries going into complete lock down and affecting the economy financially along with the wellbeing of people. Could it be just a coincidence that a disease from the same family and the same country of origin, just more powerful can disable the economy and society in more country’s than the first virus, with no cases of the first virus in sixteen years.  A more detailed study of Chinas wildlife trade could provide key information to what levels of infections were in the civet cats and bats to allow the infection to transform into a human pathogen.

Climate and social change
Climate change have been an ongoing concern for many decades, with human traits having a negative effect on the planet, during the current pandemic, statistics illustrated through photographs and charts are able to deliver information more powerfully than words could. With so many changes made to every country, city and town, to be able to accommodate an ever-increasing population, where the world have evolved back to the 18th century with overcrowding, homelessness, large masses of people in the streets and poverty depriving many without the basic human essentials. With populations increasing, how does this affect transmission dynamics and prevalence of infectious disease within society.

Hygiene
We live in a world full of cleanliness, more so now with the Covid-19 virus, basic handwashing once was a way of thwarting away disease. Over the decades the changes in cleanliness’ have increased through so many chemicals to help keep away disease, germs and infection, that basic hot water is no longer sufficient- giving diseases a coping mechanism to mutate, a person still needs a little bit of bad bacteria as-well as good bacteria to build up a resilience to  certain ailments.

Immunisation
Since immunisations were introduced for many infectious diseases, some even being eradicated, there are still some diseases, although mortality rates are not as bad as they were when diseases where at the peak, some of these diseases have mutated making them resistant to treatments. Over the years there have been fewer developments in immunisations as well as antibiotics, is the complacency due to the way lifestyles and society has evolved. For a society to be protected against old and new disease then research needs to be increased, firstly, what ailments or changes can be applied to past diseases to show that they will not re-emerge or so there is an understanding of what will develop the disease to return and monitor what strength the disease will mutate to so symptoms can be tracked and easily manged. Secondly, if zoonotic diseases are more popular then is there a way of controlling the disease in the animal/insect to eradicate it from them, making them preventable to humans. 
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Appendices


Figure 1 – Casp checklist
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10 questions to help you make sense of a review 
How to use this appraisal tool 
Three broad issues need to be considered when appraising the report of a systematic review: 
· Are the results of the review valid? 
· What are the results? 
· Will the results help locally? 
(Section A) (Section B) (Section C) 
The 10 questions on the following pages are designed to help you think about these issues systematically.
The first two questions are screening questions and can be answered quickly. If the answer to both is “yes”, it is worth proceeding with the remaining questions. 
There is some degree of overlap between the questions, you are asked to record a “yes”, “no” or “can’t tell” to most of the questions. A number of prompts are given after each question. These are designed to remind you why the question is important. Record your reasons for your answers in the
spaces provided. 
These checklists were designed to be used as educational tools as part of a workshop setting 
There will not be time in the small groups to answer them all in detail! 
©CASP This work is licensed under the Creative Commons Attribution - NonCommercial-ShareAlike 3.0 Unported License. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-sa/3.0/ .www.casp-uk.net 
[image: page1image4296064][image: page1image10849952]
©Critical Appraisal Skills Programme (CASP) Systematic Review Checklist 31.05.13 

 (A) Are the results of the review valid? 
Screening Questions 
1. Did the review address a clearly focused question? 
Yes Can’t tell No
HINT: An issue can be ‘focused’ In terms of 
· The population studied 
· The intervention given 
· The outcome considered 
2. Did the authors look for the right type of papers? 
Yes Can’t tellNo 
        HINT: ‘The best sort of studies’ would 
· Address the reviews question 
· Have an appropriate study design (usually RCTs for papers evaluating interventions) 


	

	Is it worth continuing? 


[image: page2image4381824]
Detailed questions 
3. Do you think all the important, relevant studies were included?
Yes Can’t tell No
HINT: Look for 
· Which bibliographic databases were used? 
· Follow up from reference lists 
· Personal contact with experts 
· Search for unpublished as well as published studies 
· Search for non-English language studies 


4. Did the review’s authors do enough to assess, the quality of the included studies? 
Yes Can’t tell No

HINT: The authors need to consider the rigour of the studies they have identified. Lack of rigour may affect the studies’ results. (“All that glisters is not gold” Merchant of Venice – Act II Scene 7) If the results of the review have been combined,
5. If the results of the review have been combined, 
Yes, was it reasonable to do so? Can’t tell No 
HINT: Consider whether 
· The results were similar from study to study 
· The results of all the included studies are clearly displayed 
· The results of the different studies are similar 
· The reasons for any variations in results are discussed 

 
(B) What are the results? 
6. What are the overall results of the review? 
HINT: Consider 
If you are clear about the review’s ‘bottom line’ results What these are (numerically if appropriate)
How were the results expressed (NNT, odds ratio etc) 

7. How precise are the results? 
HINT: Look at the confidence intervals, if given 
[image: page4image10820304]

(C) Will the results help locally? 
8. Can the results be applied to the local population? 
Yes Can’t tell No 
HINT: Consider whether 
· The patients covered by the review could be
sufficiently different to your population to cause concern 
· Your local setting is likely to differ much from that of the review 
9. Were all important outcomes considered? 
Yes Can’t tell No 
HINT: Consider whether 
• Is there other information you would like to have seen 

10. Are the benefits worth the harms and costs? 
HINT: Consider 
• Even if this is not addressed by the review, what do you think? 
Yes Can’t tell No 
[image: page5image4488576] 
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Global number of child deaths per year — by cause of death

Shown is the number of children younger than 5 years who died in a year. The height of the bar shows the total number of deaths with colored
sections showing the number of children who died of diseases that are wholly or partially preventable by vaccines.
The number of child deaths for which there are vaccines available declined from 5.5 million deaths in 1990 to 1.8 million deaths 27 years later.

12 Milion

11 Milion

10 Milion

9 Million

8 Milion

7 Milion

6 Milion

5 Milion

4 Million

3 Million

2 Milion

1 Milion

o3 990 1995 2000 2005 2010 2017

Data source: based on data from the Institute for Health Metrics and Evaluation (HME)
The data visualization s available at OurWorldinData.org. There you find research and more visualizations on global development.

Cause of death
W Tetanus o

auses of deaths that are
= ;Z'Qiff (Whooping cough) ¢ prevetable by vaccines

Meningitis-Encephaltis
Diarrheal diseases

| auses of deaths that are
I Acue respiratory nfections. |

partly preventable by vaccines

[l Other causes (which are not vaccine preventable)

Licensed under CC-BY-SA by the authors.




image9.png
2019 Reports to ProMED*

INTERNATIONAL SOCIETY

To learn more and view outbreak FOR INFECTIOUS DISEASES

reports, visit us at

www.promedm:. rg nt number of reports, but word location does not

pond to the exact location of itbreak report




image10.png
File Edit View

Insert Format Tools
a4 s

Page Layout

®  Excel
oo Autosave @

2 Historical_notification_data_v0.2

Insert  Draw Formulas  Data Chart Design  Format

VAR = 5, Wrap Text v

Ly A

Public Hoalth Figure 1: Number of T8 notifications, England and Wales, 1913-2018

England
Data o the end of December 2018

‘ Number of TB notifications, England and Wales,
1913-2018

Plot Area

o
19131918192319251933193810431648195319581963196819731978 198310881993 19982003200820132018
Year

B -

Conditional Format ~ Cll
Formatting as Table ~ Styles

& Share  [J Comments

ENIsveRE aic

sots Fnda | dess | Sensitvity
i Format v Tt Sdact

T insert v

[ Delete v





image11.png
foé Studer x | @ Disser x | @ Feverc x | @ Tb-U' X | @ Disser x | 32 WHO! x | @ Novel X | @ WHO: x | @ Coron: X (@ Novel x @ Stuati x | (@ Coron: x | B Thesic x | +

« C @ experience.arcgis.com/experience/685d0ace521648f8asbeeeee1b9125cd * 0 ©

Apps T UWTSDMoodle2.. [ Download - Cloud..  dissertion ® Whatis the Biops.. &3 jouralarticle 1. @ WHO | Infectious.. & Epidemiology Mor.. [l Emerging nfectio »

Novel Coronavirus (COVID-19) Situation
109,343 P "

confirmed cases

countries, areas or
territories with cases

Russian Federation:7
o

Estonia:t0 China 80,908 cases
tias3
3,809 oenmarkssg D Rapublico Kores 7,382 caes
volgnaiz1 S Belaruss
deaths TR Ntnarandaizes o taly 7,375 cases
jum:20
ixembou tro (samic Republic of 6566
104 St et (s
Lischtengtein1 _Republic of Moldova:1
T,
counres, ares o tertores with cases [ ) .M"&& A - France 1,116 cases
o 2 oy 'séot = Germany 902 cases
anzz Portvgai30 <% Greecars Agmeniait China:80904
[ (2
Gibcatar 1 Wata3 Intorationa conveyance (Diamond
27 o Tz Lebanon sz Atghanistanid @ O riocemessans
o =
> goia:t7 o epot:t
forss @ e e Japan 1488 cases
ndia:39 _ Bangladesh3
o ..Omin 16 ® o Switzerland :332 cases
o e — United Kingdom 277 cases
anagatia
N © TR GO oo 265 cnes
§ o 2 o
e [ Togentiaera:t St Lankart United States of America 213 cases
Camerooniz o
, Q Matdives: Maiaysiai93 Sweden 203 cases
Fab21 . .,
@ Cindonesiars Bolgium (200 cases
Norway 169 cases
ar Singapore 150 cases
- Ausia 102 cases
Molaysia 93 cases
+
0 1o 2o s Bahiain 79 cases
4 Cosesbydeofrpon P it o Ausrola 77 cases

e b by <ofmc e sty dogrred oy sl o e e o - 4 Countres tertitories

Last updated:3/09/2020 06:00 CET




image12.jpeg
Publisher
Publication date
Media type
Pages

Nichols)
Unted st
Engisn
suspens
Pocket Books

10 May 1981

print(Paperback)

a2

0671027847





image13.png
# Students » Hub x Historical vaccine developmer X =
<« C @ assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_datalfile/816174/Vaccine_Timeline_2019.pdf ax H 60
1 Apps T UWTSDMoodie2.. [ Download - Cloud.. ( disserttion @® Whatisthe Biops.. & journalarticle1-~.. @ WHO | Infectious.. & Epidemiology Mor... [l Emerging Infectio. »

Historical vaccine development and introduction of routine vaccine programmes in the UK

&
:unl;: Health  Historical vaccine development and introduction of routine vaccine programmes in the UK
ngland

.
bt 0 10
e ; 19, o
e 22 || S
sy | cmeoco ko o
e e

) »

P —| v T 1

iy semp— oo 1os7l L 1osn

St e atousiod 1896 Porusss | Toams

oty 1

{chicken cholera) e 2004

oo
2006 St 200 1988

e m,_, S fecmm— gy
e N.,M Torn pery
oy

1970
Abdla

o o o o ¢ v QY
o .

firnhelil Pressrococcar Ao
Proschonlacaluar | Manin
e POVT potsacchande Srgeoee | aans snd
o L Coomane s

2010
Preumococcal

. o ws
= [ ] [ s

D EDIDED I I EDEDEDED

2010 2012 —] s 2017 2019

Natoras Vtera Nt umen pplomaiis

ooy Partisss 18 ST (5 el
Fal Feams





image14.png
N Vaceinatc x & Primoby x | B Emerging x | @ hupsy//ior x | [ Historical x | @ Childhoor x | - Vaceinati x | B Zenfolio| x | ES PublicHe x | @ TBwales x | @ infectiou: x | 4

<« > cCc @ nuffieldtrust.org.uk/resource/vaccination-coverage-for-children-and-mothers-1?gclid=EAlalQobChMIq9yly6-16 AIVTMreCh1qiQRXEAAYASAAEgJbtPD_BwE#background E~3 | £] e o

Apps  Th UWTSD Moodle 2. £ Download - Cloud.. & disserttion  ® What is the Biop: =2 journal article 1 @ WHO | Infectious... =2 Epidemiology Mo

Al Shart - Quatitywaten

Bl Emerging Infectio.. »

100%

95%

day

0%

85%

in England by their first or second

Percentage of children vaccinated

80%

k on series name to show or
—O— Diphtheria, Tetanus, Polio, Pertus:

. Hib (DTaP/IPV/Hib) 1st birthday
—o— Diphtheria, Tetanus, Polio, Pertussis, Hib (DTaP/IPV/Hib) 2nd birthday
—O— Pneumococcal Disease (PCV)

—A— Pneumococcal Disease (PCV) booster
—¥— Measles, Mumps, Rubella (MMR) 2nd
—©— Hib/MenC booster

WHO target

& Nttald Traet and MHeslth Eaundasian




image15.png
Nl Vaccinatic > & Primoby: x | E@ Emergina x | @ httpsi//loc x| Historical > | @ Childhooc X | - vac
« > <

atic > | [l Zenfolio | > | Publ

He > | « TBwales > | # infectious x | -+
@& nuffieldtrust.org.uk/resource/vaccination-coverage-for-children-and-mothers-12gclid=EAlalQobChMIq9yly6-16 AIVTMreCh1qjQRXEAAYASAAEgJbtPD_BwE#background R~3 | £] e o
Apps  Th UWTSD Moodle 2... Y Download - Cloud... 4 disserttion @® What is the Biops... Ml Emerging Infectio... »

=2 journal article 1 ... @) WHO | Infectious... 22 Epidemiology Mor...

How has the number of confirmed cases of measles in England
changed over time?

26/02/2!

Jllll ehart - Quatitywateh

2,500

2,000

1,500

1,000

500

Number of confirmed cases of measles in England

© Nuffield Trust and Health Foundation

Source: Public Health England, Confirmed cases of measles, mumps and rubella in England

Vaccination co....htm ~ Show All >




image16.png
M myday Login x| Childhood Vaccination and « X | @ [ARCHIVED CONTENT] x| New call-out in Liwynhendy X | © Why doubling tree coverwi X @ Global Emissions | Center fc X  +

& > C @ c2esorg/content/international-emissions/ * H 60

Apps T UWTSDMoodle2.. [ Download - Cloud.. f disserttion ® Whatisthe Biops.. 3 journalarticle1~.. @ WHO | Infectious.. & Epidemiology Mor... [l Emerging Ifectio »

Global Carbon Dioxide Emissions, 1850-2040

50000 ~

45,000
Historical

Projected

40,000

35,000

30000

£ 25000

Milion MetricTons €O,

£ 20000

15,000

10000

5000

0 i
1850 1860 1670 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040

—Millon tons of C02 (Historic) - ——Millon tons of CO2 (Projected)

SOURCE
Carbon Dioxide Information Analysis Center (Oak Ridge National Laboratory, 2017)

World Energy Outlook (Intemational Energy Agency, 2019).




image17.png
I myday Login

€ > C & climatechange.lta.org/get-started/learn/co2-methane-greenhouse-effect/

Apps.

X | ® Whatisthe Biops: X | [ Chidhood Vaccin X | @ [ARCHIVEDCONT X | [B Newcall-outinLi X | © Whydoublingtrec X | G greenhouse gase: X

0 UWTSD Moodie 2.. Y Download - Cloud... f disserttion  ® Whatis the Biops... &2 journalarticle 1-.. @ WHO | Infectious.. & Epidemiology Mor... [l Emerging Infectio.

dioxide emissions, it is considered a major greenhouse gas because each methane molecule
has 25 times the global warming potential of a carbon dioxide molecule.

Nitrous oxide is released from bacteria in soil. Modern agricultural practices — tilling and soil
cultivation, livestock waste management, and the use of nitrogen-rich fertilizers — contribute
significantly to nitrous oxide emissions. A single nitrous oxide molecule has 298 times the global

warming potential of a carbon dioxide molecule.
Additional greenhouse gases include hydrofluorocarbons (1,430-14,800 time the global warming
potential of carbon dioxide), sulfur hexafluoride (22,800 times the global warming potential of

carbon dioxide), and water vapor.
= Leam more about “climate forcing” greenhouse gases.

i "
i i
1% H
"3
i :g
- o

i
i
H
gf
H
H
¥

Of the twenty greenhouse gases, carbon
dioxide accounts for by far the largest share of
radiative forcing since 1990, and its
contribution continues to grow at a steady rate.
Source: US EPA.

If the Greenhouse Effect is Natural, Then What's the
Problem with Greenhouse Gases?

Modern climate change is caused by an excess of greenhouse gases. This, in turn, over-insulates the
planet. As a result, temperatures rise. Imagine wearing a winter parka in the tropics. The effect is
similar — too much insulation causes the planet to overheat, which has already begun to change the
climate. Learn more about the impacts of climate change.

Impacts to Species and Habitats >
Changing Temperatures >
Relevant Terms

adaptation adaptation planning

adaptive management attered
precipitation bie caron CATDON
sequestration climate change
climate change impacts
coastal lands communications
consenatin d€SigNated areas easements

~ Carbon Dioxide, . X 4+

* 0 60

ecosystem services education flooding /

inundation forests funding geo-
spatial tools grasslands green
infrastructure habitat inspire
mitigation Natural climate

SOIULIONS ocean aciivcaton prepare renewable

energy resilience restoration sea
level rise smart growth stakeholder
engagement Strategic conservation
targeted management uncertainty urban
visualization tools vulnerability
warming Warming temperatures water
resources wetlands Working lands

working waters.




image18.png
I mydaylo: X | ® Whatistm X | @ Childhooc X | @ [ARCHIVE X | [ Newcall-- x | INl GlobalCli X | G Canthep X | G coronavir X | G coronavin X | G ariel pictt X Pictures ¢ X +

C @ walesonline.co.uk/new orm-17757436 ® * (2)

ales-news/gallery/pictures-horrendous-flooding-caused

Apps T UWTSD Moodle 2 Y Download - Cloud... 4 disserttion ® Whatis the Biops. £ journal article 1 - @ WHO | Infectious S Epidemiology Mor...  [ll Emerging Infectio »

®

3 Privacy




image19.png
I myday Login

&

i Apps

(6 & bbc.co.uk/news/world-51235105

Th UWTSD Moodle 2...

n Download - Cloud...

X | 0 What is the Biops. X | @ Childhood Vaccin: X | e [ARCHIVED CONT X | New call-out in LI X | N Global Climate Ch X | G Can the pandemic X

-

( disserttion G What is the Biops... f—j journal article 1 -... # WHO | Infectious... = Epidemiology Mor...

majority ot people are recovering from the intection.

Coronavirus cases, recoveries and deaths

1,750,000
1,500,000
1,250,000

1,000,000
800,000
600,000
400,000
200,000

Recoveries

0 Deaths
24 Jan 13 Feb 4 Mar 24 Mar 13 Apr

Source: Johns Hopkins University, updated: 13 Apr 10:30 BST 1B|B|C]

The country with the highest number of cases is the US, according to figures collated by
Johns Hopkins University. With about 560,000 confirmed cases, it has nearly seven times
the official number recorded in China.

China's official death toll from the outbreak is just over 3,300 - but the US, Italy, Spain,
France and UK have each recorded more than 10,000 deaths.

Critics of the Chinese government, however, have questioned whether the country's official
numbers can be trusted.
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With global economic activity ramping down as a result of the coronavirus
pandemic, it is hardly surprising that emissions of a variety of gases related to
energy and transport would be reduced.

Scientists say that by May, when CO2 emissions are at their peak thanks to the
decomposition of leaves, the levels recorded might be the lowest since the financial
crisis over a decade ago.
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While it is early days, data collected in New York this week suggests that
instructions to curb unnecessary travel are having a significant impact.

Traffic levels in the city were estimated to be down 35% compared with a year
ago. Emissions of carbon monoxide, mainly due to cars and trucks, have fallen by
around 50% for a couple of days this week according to researchers at Columbia
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(CNN) — People in the northern Indian state of Punjab are reacting with awe at the sight of
the Himalayan mountain range, which is now visible from more than 100 miles away due to
the reduction in air pollution caused by the country's coronavirus lockdown.

Indians in the city of Jalandhar and the surrounding area have posted photos online of the
views from their homes, with some saying they haven't seen the peaks of the Himalayas for
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