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			Introduction

				The MMR dispute is of enormous public significance and this unit helps unravel why this has been an area of such dispute.

				This unit is from our archive and it is an adapted extract from Science and the public S802 which is no longer in presentation. If you wish to study formally at The Open University, you may wich to explore the courses we offer in this curriculm area.

		Learning outcomes

By the end of this unit you should be able to:	understand more of the scientific factors that relate to the dispute about the safety of the MMR vaccine in the UK;
	assess the strength of arguments for and against the use of the MMR vaccine;
	show how issues of risk, trust, communication and media representation of science and medicine have a strong bearing on public perception of the MMR vaccine;
	explain why there is such a strong consensus amongst the medical profession testifying to the safety of the MMR vaccine.



1 The MMR controversy

The furore over the measles, mumps and rubella (MMR) vaccination has rapidly escalated into a landmark controversy in the UK. Since the suggestion in 1998 by Dr Andrew Wakefield that MMR might be implicated as a cause of autism, a steady stream of claim and counterclaim has been played out in the scientific press, and newspaper headlines have see-sawed between condemnation and commendation (see the chronicle of events outlined in Box 1). More generally, the MMR debate illustrates that public health programmes are frequently underpinned by a strong ‘reliance on science’, which may not be an effective persuasive strategy for its target audience. Instead, this unit will show that the public have witnessed an element of dissent within the scientific and medical establishments. Furthermore, the political and scientific management of this conflict, and a reluctance to acknowledge the social context within which it has arisen, have given the debate a longevity and potency perhaps far beyond that which the scientific arguments themselves warrant.

MMR vaccine consists of a freeze-dried preparation of live but weakened (attenuated) virus particles, intended to provoke recognition of the measles, mumps and rubella viruses by the body's immune system but not cause any symptoms of the diseases themselves. The vaccine is usually given in two doses, both by injection. The first dose is given to babies aged 12–15 months, and the second (a ‘booster’) is given at school age, intended to protect those children (about 5–10%) that did not respond to the first dose. The triple vaccination programme was introduced in the UK in 1988. It replaced the single vaccine given to babies for measles and a vaccination for rubella given to teenage girls. Mumps was not previously widely vaccinated against.

Autism, the condition implicated in the furore, is a distressing and debilitating developmental disorder in which sufferers have poor social interaction, impaired imagination and difficulty communicating. It encompasses a spectrum of conditions which range in severity. Leo Kanner first coined the phrase ‘autism’ (from the Greek autos for ‘self’) in 1943. Until the 1990s autism was thought to be very rare, affecting 2–4 children per 10 000. Since then, the rate has risen to an estimated 60 per 10 000. It is not certain what has caused this rise, although increased awareness and changes in diagnostic criteria are thought to account for most of it (Wing and Potter, 2002).

In spite of intensive research, considerable uncertainty surrounds the causes of autism. Studies using twins suggest that genetic factors have a major role in most cases. Ten times as many boys are affected as girls, implicating a genetic link to the sex chromosomes. If the recent rapid increase in rates of autism is genuine rather than an artefact of increased diagnosis, environmental factors are likely to be involved. Various causes for autism have been suggested in the scientific literature, such as diet, pollutants, antibiotics, allergies, vaccines, neurotoxins and foetal hormone levels. Although none of these factors has been scientifically validated to date, neither have they been categorically ruled out as contributing to autism. One thing is clear however: there is no incontrovertible evidence to date to support a causative link between the MMR vaccine and autism.

In this unit, we'll explore why the MMR controversy has loomed so large in public consciousness. We'll have a look at the effects of media coverage, and see how social factors are inextricable from science when it comes to assessing risk. Like many other parents of young children, I have had to take a difficult decision about whether or not to trust the MMR vaccine. The scientific consensus is almost unanimous against an association between MMR and autism, so why do parents agonise about it? Is this a symptom of wider public anxiety about scientific pronouncements on public health, and is this uneasiness justified?


Box 1 Chronicle of some of the main events in the MMR controversy
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2 Background to the controversy

In February 1998, Andrew Wakefield and twelve co-authors published a study in The Lancet – a respected peer-reviewed medical journal. The paper was published with the highly technical, but seemingly innocuous, title: ‘Ileal-lymphoid-nodular hyperplasia, non-specific colitis, and pervasive developmental disorder in children’. It was based on a study of twelve children who had been referred to Wakefield's clinic with gastrointestinal disease. Most of the children had a regressive form of autism in which they appeared to develop normally as infants, before losing acquired skills including communication.

In medical examinations the lining of the children's intestines all showed patchy inflammation. According to the authors, the findings seemed to support the hypothesis that a damaged intestine may, in some cases, trigger behavioural changes in children. The mechanism suggested for this in the Lancet paper relies on the ‘opioid excess’ hypothesis for autism. When peptides from food such as barley, rye and oats, and casein from dairy products, are not fully digested in the gut, they are absorbed and bind with peptidase enzymes. These enzymes usually break down the naturally occurring peptide opioids that function in the central nervous system. The hypothesis suggests that the consequential disruption of the central nervous system adversely influences brain development.

Wakefield's paper relates that the parents or the physicians of eight of the study's twelve children reported that behavioural problems started within two weeks of the MMR triple vaccine being administered. This evidence was purely anecdotal. In the discussion part of the paper, the authors acknowledge as much: ‘We did not prove an association between measles, mumps, and rubella vaccine and the syndrome described,’ and ‘Published evidence is inadequate to show whether there is a change in incidence or a link with measles, mumps, and rubella vaccine’ (Wakefield et al., 1998).

However, at a press conference to mark the publication of the paper, Wakefield told reporters that he believed that the three vaccines in MMR should be given separately. Investigative journalist Brian Deer (2004) recalls the occasion:


At the centre of the speakers’ table sat the principal author of the study, Dr Andrew Wakefield. Cutting a dashing and charismatic figure, the young gastroenterologist had a very different message to impart. Yes, it was just one study and yes, there was no proof, but he personally believed that action was needed. ‘One more case of this is too many,’ he declared. ‘It's a moral issue for me and I can't support the continued use of these three vaccines given in combination until this issue has been resolved.’ He wanted single jabs.


(Deer, Sunday Times, 22 February 2004)


Activity


Although the suggestion of a link between the MMR vaccine and autism was made at a press conference and was not explicitly part of the research paper, the study itself came under fire for its methodology and data interpretation. The question is often asked how such a contentious paper came to be published in the first place. Click on the following link to download a PDF of the original paper published in The Lancet (1998), 351, pp. 637–41 – http://www.generationrescue.org/pdf/wakefield2.pdf (accessed 10 April 2008). It will be useful to have this paper to hand as you now look at Reading 1 in detail. The chapter id entitled ‘The Lancet Paper’ from MMR and Autism: What Parents Need to Know by Dr Michael Fitzpatrick, which outlines the response of the scientific community to the controversy. The author, a general practitioner and himself a father of an autistic son, is a vociferous proponent of the MMR vaccine. As you read, keep a note of the categories of arguments that Fitzpatrick employs in his critique – for example, scientific, 
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Fitzpatrick chronicles the barrage of experts stepping forward to criticise Wakefield's study and issue reassurances about the safety of MMR. In spite of this, the effects were dramatic. The Health Protection Agency monitors vaccination uptake in the UK: from a peak of 92% uptake in 1995–96, this figure dropped to below 80% by 2003 and was as low as 60% in some areas. There was a concomitant rise in cases of measles. In 2003, 442 cases of measles were reported: a threefold increase in the numbers reported in 1996. It was clear that a significant number of parents had decided not to immunise their children with the MMR vaccine.


3 Risk perception

At first glance, the public response to the risk of a link between MMR and autism appears to be wildly disproportionate. From a scientific point of view, an association is unsupported by major epidemiological studies involving vast numbers of participants. Neither has evidence been presented of a plausible biological mechanism. Common sense would seem to dictate that the claim to any link simply lacks credibility and well-informed parents should behave ‘rationally’ and allow their children to be immunised, or else run the very real risk of exposing children to potentially serious diseases (see Table 1).



Table 1 Symptoms of measles, mumps and rubella (after Fitzpatrick, 2004, p. 2).

View table




These symptoms and complications are unpleasant at best and life-threatening at worst. Yet it may be worth considering the extent to which today's parents have witnessed the diseases of measles, mumps or rubella. A study by Gore et al. (1999) into the factors that affected parents' decisions to immunise found that in communities where infectious diseases were rarely witnessed, immunisations were often considered to be redundant.

Activity


Click on view document below for Reading 2, Bellaby, P. (2003) ‘Communication and miscommunication of risk: understanding UK parents' attitudes to combined MMR vaccination’, BMJ, 327, pp. 725–28. Bellaby argues that parents' responses to the MMR controversy are not necessarily irrational. What factors does he use to support his argument?
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Although risk is always a social evaluation, rather than a natural phenomenon that can be separated from its context, risk experts often refer to the qualitative aspects as ‘the social amplification of risk’. A combination of circumstances makes certain events seem more risky than the orthodox scientific assessment would have it. One of the main driving forces is the perception of ‘fright factors’. These are characteristics of a controversy that elevate levels of alarm. Bennett (1999) has summarised these ‘fright factors’. He argues that risks are generally more anxiety-inducing if they are perceived to:


	
be involuntary rather than voluntary



	
be inequitably distributed (some benefit while others are adversely affected)



	
be inescapable by taking personal precautions



	
arise from an unfamiliar or novel source



	
result from artificial rather than natural sources



	
cause hidden and irreversible damage



	
pose particular danger to small children or pregnant women, or to future generations



	
threaten a form of death or illness arousing particular dread



	
damage identifiable rather than anonymous victims



	
be poorly understood by science



	
be subject to contradictory statements from responsible sources.





Activity


Go through this list of ‘fright factors’ and note down which of them apply to MMR and why.
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Scientists have a tendency to frame risk in terms of effects on populations whereas lay people (non-experts, so to speak) tend to be concerned with individuals. This is particularly relevant to an issue such as immunisation where we can see immediately that there may be a tension between a scientific and a lay perspective. No vaccination is without some degree of risk to the individual, however small. Yet for a mass immunisation policy to work, a significant proportion of the population needs to be immunised to achieve ‘herd immunity’ (estimated to be 95% for MMR by the World Health Organization). Scientifically (and politically) the small risk of an adverse reaction is seen as a price worth paying. Most governments acknowledge the inherent unfairness of this. In Britain, in the event of a serious reaction, parents can apply for vaccine damage payments to compensate for ‘sacrificing’ their child's health for the public good. However, financial compensation is likely to be of little comfort to parents whose children have been disabled through vaccine damage.

As the collective memory of diseases like measles and mumps recedes, the risk of adverse effects comes into sharper focus. An appeal to social responsibility in maintaining herd immunity may matter less to parents who perceive the risk of autism to be greater than the risk of contracting measles or mumps. The benefits of protection conferred by immunisation and the risk taken of adverse effects is an individual one, but the risks of transmitting an infectious disease when herd immunity is not maintained are social as they extend to those beyond the MMR dissenters. Indeed, the groups most vulnerable to mumps, measles or rubella are babies too young to be immunised and teenagers whose vaccinations predated MMR, many of whom were not immunised for mumps.

Fitzpatrick (2004) provocatively speculates that for some parents the decision to refuse the MMR triple vaccine has little to do with medical science per se.


Middle class discontents became apparent around a range of political issues: fuel prices, student loans, blood sports and the invasion of Iraq. Yet MMR provided a focus for protest that was both intensely personal and highly political … The controversy over immunisation allowed scope for individual initiative, at least in the form of a gesture of defiance, which was generally lacking in the public sphere.


(Fitzpatrick, 2004, p. 56)


While, for some, withholding immunisation may have had an element of political defiance, for others it was the path of least resistance. Taking a child to be vaccinated is a distressing experience at the best of times. For parents uncertain about what to do, the balance easily tips in favour of postponing a decision or doing nothing (Scottish Executive, 2002).

The picture painted here is that the scientific consensus on the risk that the MMR triple vaccine causes autism is hugely disproportionate to the public perception of that risk – a perception that is influenced by a much wider range of factors. Parents might appreciate that mainstream scientific consensus is that the MMR triple vaccine poses a negligible risk, but these ‘informed dissenters’ may still decide not to immunise their children for a variety of personal or political reasons that have little to do with science.


4 Single vaccines – the middle way?

Much of the campaign surrounding doubts about the MMR vaccine has centred on a call to replace MMR with single vaccines. This is seen as part of a precautionary argument, just in case Wakefield turns out to be right about an association between the MMR vaccine and autism. After all, the spectre of government reassurances about the ‘safety’ of BSE-infected meat and the subsequent climb down still loom large in public consciousness. Comparisons to the BSE crisis were reinforced by Wakefield, who termed the intestinal inflammation he had found in autistic patients as ‘new variant inflammatory bowel disease’ – an unambiguous allusion to ‘new variant CJD’.

Wakefield's hypotheses for MMR-induced damage have always focused on the measles component of the vaccine. If he believes this, why should separate measles vaccine pose any less of a risk? His call for single vaccines is based on a notion that giving too many vaccines at once overloads the immune system. In some cases, it is claimed, the attenuated strain of the measles virus present in the vaccine causes chronic measles infection and leads to the ‘leaky gut’ which renders the developing brain susceptible to damage.

The hypothesis that the immune system is overloaded by combined childhood vaccines has never had scientific currency, but in light of the MMR controversy, a team of researchers led by Paul Offit re-examined the issue (Offit et al., 2002). Modern vaccines contain fewer antigens than in the past. Collectively, the immunisation programme recommended for infants in Britain exposes them to less than 100 antigens whereas the immune system is theoretically capable of responding to about 1010 antigens. Other studies tested the hypothesis that if the MMR vaccine did damage the immune system, an increased level of hospitalisation for infectious diseases would occur following the vaccine. Again, no association was found (Miller et al., 2003). It is, however, worth reflecting at this point on the difficulty in collecting and interpreting trends where there are a multiplicity of interdependent variables – a situation which confounds many epidemiological studies.

The main stance of the Department of Health has been that single vaccines expose children to the possibility of infection while waiting to complete the immunisation schedule. Fitzpatrick (2004) associates the momentum of the single-vaccines campaign with the Labour government's policies which have continuously emphasised parental choice, especially with regard to schools and hospitals. By not making available single vaccines as an alternative to MMR, the government's stance has been seen as an active denial of choice, counter to the policy of patient empowerment.

In stark contrast to the unwavering stance of the government, Wakefield is often portrayed as the ‘listening doctor’ in the press – an image he has taken care to cultivate. In response to criticism of the Lancet paper, he said: ‘the approach of the clinical scientists should reflect the first and most important lesson learnt as a medical student – to listen to the patient or the patient's parent, and they will tell you the answer’ (Wakefield, 1998).

In the battle for hearts and minds that characterises the MMR controversy, the sympathetic Wakefield clearly trumps the perceived heavy-handed authoritarian approach of the health establishment.


5 MMR and the media


5.1 Overview

An important dimension to the social perception of risk is how the media report an issue. Researchers at the Cardiff University School of Journalism investigated media coverage of three scientific issues with social policy implications: climate change; cloning and genetic medical research; and the MMR vaccine. The study analysed the way the media covered the MMR controversy in 561 articles over a seven-month period. Then two nationally representative surveys were carried out in April and October 2002, with the stated aim of investigating how public understanding could be seen as reflecting the nature of the media coverage.

Activity


Click on view document below for Reading 3: extracts from the ESRC report Towards a Better Map: Science, the Public and the Media. Take careful note of the way in which the information was obtained and how it is being interpreted. Note strengths and weaknesses of this type of content analysis and social science research.

Reading 3
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The reporting of the MMR controversy is an example of the ‘myth of balance’ in news coverage. Showing both sides of the story – often considered a hallmark of good reporting – does not guarantee objectivity or accuracy. This is not to say that such coverage somehow lacks legitimacy however. The processes by which news is produced and disseminated are very different to – and often incommensurable with – the processes by which scientific knowledge is generated. In a debate as complex as that about MMR, suffused as it is with politics, economics and ethics, there is no ‘right’ way to report the issue.



5.2 Blair's babe

The ESRC report demonstrated the high awareness amongst the public of the Leo Blair issue, in spite of it not being the most prominent aspect of the media coverage. In December 2001, during Prime Minister's Questions in the House of Commons, Tony Blair was asked whether his infant son had been immunised with MMR. Mr Blair declined to answer on the basis that it was a private family matter. The perception in the media was that if Leo had been immunised, Mr Blair would have been happy to say so. His wife, Cherie Blair, had been the subject of media reports highlighting her interest in New Age alternative medicine which contributed to the suspicion that Mr Blair was promoting MMR in public but opting out in private. The impact of this issue on immunisation levels is hard to measure in isolation but uptake certainly fell in the wake of the publicity (Fitzpatrick, 2004).

Activity


Politicians are often criticised for using their families for political gain (recall the now iconic image of John Gummer and his daughter reproduced in Reading 2), yet they are expected to act as suitable role models. Are politicians ethically obliged to follow their recommended policies, or is this indeed an undue invasion of privacy?





5.3 The expert patient

Shifting notions of expertise also feature in the ESRC report. While the medical establishment lined up to proclaim the safety of the MMR vaccine, the anti-MMR voices in the media were mainly provided by parents of autistic children. The unquestionable sincerity of these voices conferred upon them a high level of authority compared with the unemotional scientific evidence given by medical experts.

The continuum between lay expertise and scientific expertise is becoming increasingly blurred. Access to specialist data is no longer the preserve of an academic elite. The internet has meant that swathes of information are instantly available at many people's fingertips. As the volume of accessible information grows, so do the problems of evaluating that information. Doctors and health visitors provide a crucial link in this regard.

The medical profession is somewhat polarised on the concept of an ‘expert patient’. The legitimising of patient views (or, more accurately, parent views in the MMR debate) is seen as a backlash against ‘medical paternalism’. This is the idea that doctors patronise their patients by assuming that they know more about a condition than those living with it. Opponents of this view insist that lay people can never acquire the medical expertise necessary to discriminate between corroborated scientific evidence and rumour, conjecture and superstition. Proponents hold that patients' expertise does not undermine medical authority but helps doctors to understand a condition from a patient's perspective. A government-sponsored expert patient programme encourages patients with chronic illnesses to better self-manage their conditions, recognising that compliance with medication regimes is much more likely if patients have collaborated with their doctors in deciding on treatment (Shaw and Baker, 2004).

The expert-patient scenario described here, in which doctors and patients benefit from mutual expertise, does not ‘scale up’ to the type of media coverage in which patient or parent is often pitted against doctor or scientist. The implication in such coverage is that their expertises are equivalent and comparable. Although views from both lay and medical perspectives are valid in their own right, they are different in scope and focus. Once again, there is potential for tension between the scientific community and the public.



5.4 Telling tales

An aspect alluded to by the ESRC report is the importance of narrative: the way in which we organise events into intelligible stories. Media reports construct narratives, and we also impose our own narratives on the information we glean from a variety of sources. Narrative is a very powerful, often-unconscious human trait. Certain narratives, especially those involving conflict, are cross-cultural and deeply embedded in our psyches. They may have an appeal that transcends logic or conventional rationality. An appealing plot is one in which a sympathetic hero encounters a series of obstacles: everyone seems to be against the protagonist who is seen as a selfless crusader on behalf of common good. Andrew Wakefield easily fits this stereotype in popular imagination: the underdog ‘David’ pitted against the ‘Goliath’ of the medical and government establishment.

Activity


The factors that make for a ‘good story’ in the media often share elements of a good fictional plot. Can you identify other science-based news stories in which narrative appeal has potentially shaped public perceptions of an issue?
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Activity


Was Channel Five irresponsible to dramatise the MMR–autism controversy, lending credibility to a scientifically discredited viewpoint? Or is it patronising to assume that the drama's stance will be slavishly adopted by a gullible public, incapable of separating fact from fiction?





6 Everyone's interests

So far we have seen that the MMR debate has been far from neutral, with collective and individual values playing a part in decision making – by scientists, policy makers and parents. One angle of the debate has been a preoccupation with conflicts of interest. With researchers increasingly reliant on funding from sources that have clear interests in the outcome, openness and transparency about who funds what research is deemed essential so that reviewers can take this into account when assessing whether a paper is suitably objective.

Events in the MMR debate took an important turn on 22 February 2004 when the Sunday Times reported that Wakefield had secured £55 000 from the Legal Aid Board in 1996, two months before the study reported in the 1998 Lancet paper commenced. The funding was to investigate the link between the MMR vaccine and autism in the cases of ten children with a view to establishing whether the parents would be able to sue for compensation. ‘Four, maybe five’ of the children were involved in the study reported in The Lancet. Although Wakefield continues to insist that this did not represent a conflict of interest, most of his co-authors and the editors of The Lancet thought otherwise. On 6 March 2004, a ‘partial retraction’ of the original paper was issued by ten of the thirteen authors. Whereas the findings on gastrointestinal problems associated with autism were allowed to stand, the interpretation of a possible link between autism and the MMR vaccine – although this was never made explicit in the paper – was deemed to have had ‘major implications for public health’ and the interpretation was formally retracted.

The Lancet requires authors to declare financial arrangements or personal relationships that could bias their work. The failure to declare the Legal Aid Board funding was the final straw for Lancet editor Richard Horton. Having spent six years defending his own and the journal's reputation from recriminations for publishing in the first place, the incident provided an opportunity for The Lancet to distance itself from what had become one of the most controversial papers ever published.

Activity


In a commentary accompanying the partial retraction of the 1998 paper, Richard Horton sets out the difficulties that accompany research of this type, and the problems with decisions about publication. Click on view document below for Reading 4: Horton, R. ‘The lessons of MMR’, The Lancet, 363, pp. 747–49. Horton emphasises that there are ‘lessons to be learned’. List the lessons Horton outlines in this article, and compare it with your own list of what lessons you think should be learned from the MMR controversy. What is your position on the view that Horton was being opportunistic in using the conflict-of-interest issue to deflect criticism of his handling of the matter?
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Peer review is often held up to be the criterion which distinguishes research that stands up to ‘scientific scrutiny’. It is a validation gateway through which scientific research must pass before it is admitted to the canon of reliable knowledge. Yet the process of peer review is highly subjective, relying on editors' and reviewers' judgements on the influence of funding sources on interpretation of results. It is widely recognised that few scientists are entirely disinterested in the results of their research, although these interests do not necessarily bias the outcome. However, by not declaring potential conflicts of interest, researchers leave themselves open to accusations of lack of integrity.

A second potential conflict of interest plays an important role in the MMR debate, and that is the funding general practitioners receive for reaching immunisation targets – in the region of £3000 per annum if 90% of the infants on their patient register complete the immunisation programme. This may have a negative effect on the perceived impartiality of the advice given to patients by GPs. Some practices were found to be removing unimmunised children from their registers in order to boost their percentage uptake.

Issues surrounding conflicts of interest serve to highlight the importance of trust. Parenting is largely a matter of instinct. Subjecting a child to a painful, invasive intervention, such as a vaccine, goes against instinct and relies on trust that the procedure is in the child's best interests. No matter how unproven the risk of contracting autism from MMR is, the decision to vaccinate remains a very real dilemma.


7 Concluding remarks

The MMR controversy is inherently complex and there are many additional facets of the debate that go beyond the scope of this unit. The issues discussed here have sought to provide a social context for the MMR debate. It is unrealistic to expect scientific aspects to be separable from the myriad other factors that interact with science in a public context.

Decisions about MMR extend beyond science to emotional, ethical and political considerations. Stephen Pattison (2001) points out that ‘scientists must take care not to treat fear and reservation as ignorance and then try to destroy it with a blunt “rational” instrument’. I agree with him that to do so is to trivialise concerns of parents engendered by a lack of trust in official pronouncements of ‘safety’.

At the time of writing (August 2004), the MMR controversy is far from reaching closure. Wakefield is still a key player in the MMR debate, as Chief Medical Scientist for Visceral, a US-based charity which funds research into links between environmental factors and autism. Parents continue to agonise over the decision to allow their children to be immunised with the triple MMR jab. Sadly but inevitably, a small percentage of children will develop regressive autism, whether by coincidence or as a result of some as yet unknown cause.

The controversy surrounding the MMR vaccine has contributed to a lack of public confidence in combination vaccines, undermining a public health policy which has made a very real contribution to protection against infectious diseases. Yet autism remains a poorly understood, tragic condition, and it is important to keep an open mind about what its causes might be. It is perhaps too simplistic to declare that Wakefield's original paper should never have been published. It is clearly undesirable for peer review to operate as a form of censorship: researchers should be allowed to raise concerns that contradict mainstream opinion without being ostracised. Yet the MMR debate has had a life of its own, extending far beyond the technical issues and scientific uncertainties. Could and should the controversy have been better managed? Should lay concerns be considered in conjunction with scientific evidence when making decisions about health policy? If you were faced with a decision on whether to immunise your child with the MMR vaccine, on what evidence would you base your decision?

My son was scheduled to have the MMR vaccine at the height of the flare up of the debate in 2001. My biochemical training and everything I'd read in the scientific research suggested that there was no evidence for a link between MMR and autism. So why was it still such a difficult decision? Parenting is not an inherently rational enterprise. After much soul searching, I did decide to have my children immunised with the MMR. For me, the risks to my children of suffering the ill effects of contracting the diseases themselves, or passing disease on to someone else, outweighed the risk that there might be something after all to the hypothesis that autism is linked to the MMR vaccine. But it was an anxious time – before and after the vaccination. I can empathise with parents who decide that the balance of risk is against MMR immunisation for their children.

Might future controversies be managed better if, for example, uncertainties and dissent are dealt with more even-handedly, lay understandings are acknowledged more explicitly, and the wider social context is articulated and explored?



8 Reading 1: The Lancet Paper


8.1 Reading 1: The Lancet Paper

Fitzpatrick, M. (2004) Chapter 8 ‘The Lancet Paper’ taken from MMR and Autism: What Parents Need to Know, London, Routledge. Copyright © 2004 Michael Fitzpatrick.


We identified associated gastrointestinal disease and developmental regression in a group of previously normal children, which was generally associated in time with possible environmental triggers.


(Wakefield et al., 1998, p. 637)



We did not prove a link between MMR vaccine and this syndrome [‘autistic enterocolitis’].


(Wakefield et al., 1998, p. 641)


Dr Wakefield's landmark paper, published in The Lancet on 28 February 1998, provided the missing link in the theory that MMR was responsible for the supposed ‘autism epidemic’. That link was ‘autistic enterocolitis’ – a novel and distinctive form of inflammatory bowel disease found in children with autism and other developmental disorders. Dr Wakefield was the ‘senior scientific investigator’ in the Royal Free research team and the paper's lead author. A dozen co-authors included paediatric gastroenterologists Simon Murch and Mike Thomson, who did the colonoscopies, child psychiatrist Mark Berelowitz, and Professor John Walker-Smith, who was the ‘senior clinical investigator’. Dr Wakefield and his colleagues believed they had made a discovery of historic significance; it was rumoured that some of them wondered aloud whether they might win a Nobel Prize or some similar recognition if their bold hypothesis was vindicated.

The paper was based on the investigation of 12 children, who were said to have been consecutively referred to Dr Wakefield's clinic at the Royal Free Hospital with a history of diarrhoea, abdominal pain, bloating, and food intolerance. The dozen included only one girl; in ten cases the diagnosis was autism or ‘autistic spectrum dis-order’; in two there was a suspicion of ‘post-viral encephalitis’; and in one the diagnosis was uncertain between autism and ‘disintegrative disorder’. Examination of the lining of the large and small intestine through a fibre-optic endoscope (ileo-colonoscopy) passed up the rectum (under sedation) revealed a distinctive pattern of inflammation (non-specific colitis) associated with enlarged lymph glands at the end of the small intestine (ileal lymphoid nodular hyper-plasia). Microscopic examination of biopsy specimens confirmed chronic inflammatory changes. Furthermore, the authors reported that the parents of eight of the children believed that their behavioural symptoms, characterised as ‘regression’, began shortly after the MMR immunisation (on average after 6.3 days). They suggested that, in these children, the measles virus (present in an attenuated form in the MMR vaccine) might have produced bowel inflammation, allowing toxic peptides to ‘leak’ into the bloodstream and hence pass to the brain, causing autism.

The authors conceded that they had not proved a link between MMR and ‘autistic enterocolitis’. However, they considered that the chronic inflammatory features they had identified in both the small and large bowels of these children ‘may be’ related to neuropsychi-atric dysfunction. The interpretation offered in the summary at the head of the report, as quoted above, was that the authors had ‘identified associated gastro-intestinal disease and developmental regression in a group of previously normal children, which was generally associated in time with possible environmental triggers’ (Wakefield et al 1998: 637). The only ‘environmental trigger’ identified in the report was MMR immunisation, which was linked by eight of the children's parents to the onset of their disturbed behaviour.



8.2 An acrimonious debate

Fitzpatrick, M. (2004) Chapter 8 ‘The Lancet Paper’ taken from MMR and Autism: What Parents Need to Know, London, Routledge. Copyright © 2004 Michael Fitzpatrick.

There were two unusual aspects to the publication of the Wakefield paper and both contributed to the subsequent furore. The first was that it was accompanied by a critical commentary by Robert Chen and Frank DeStefano, two American vaccine specialists (Chen, DeStefano 1998). The second was that it was launched at press conference at the Royal Free Hospital. Let us look at these in turn. As Richard Horton, editor of The Lancet, has indicated in his reflection on the ‘acrimonious debate’ that erupted following his decision to publish the Wakefield paper, he was well aware of its controversial character (Horton 2003: 207). The substance of Dr Wakefield's MMR-autism thesis had already been widely leaked and The Lancet's peer reviewers had raised concerns about the study's methods and interpretations, as well as about the dangers of undermining public confidence in immunisations. Dr Horton insisted that the paper was revised to clarify that its authors had no proof that MMR caused autism, following which it was published under the label of ‘early report’ to ‘highlight its preliminary nature’ (Horton 2003: 208). Furthermore, he commissioned two US vaccine experts, Robert Chen and Frank DeStefano to write ‘Vaccine adverse events: causal or coincidental?’ – a brief but devastating critique of the Wakefield paper published in the same issue of The Lancet (Chen, De Stefano 1998).

Chen and DeStefano first indicated the excellent safety record of MMR in hundreds of millions of people worldwide over three decades. They questioned whether the newly identified syndrome of autistic enterocolitis could be considered clinically distinctive: ‘no clear case-definition was presented, a necessary requirement of a true new clinical syndrome and an essential step for future research’ (Chen, DeStefano 1998: 612). They emphasised that the authors had not confirmed the presence of vaccine virus in the tissues of their patients. They suggested that ‘selection bias’ might have resulted from the referral of children to the clinic of ‘a group known to be specially interested in studying the relation of MMR vaccine with inflammatory bowel disease’ (Chen, DeStefano 1998: 612). They noted that it is usually difficult to date precisely the onset of a syndrome such as autism, and wondered whether ‘recall bias’ may have resulted from parents attempting to relate the onset of their child's problems to an unusual event such as a coincidental vaccine reaction. They also pointed out that, although Dr Wakefield and his colleagues postulated that MMR might lead to inflammatory bowel disease, which, in turn, might cause autism, in almost all the cases reported in their paper behavioural changes preceded bowel symptoms. The time course of these pathological processes was also curious: in one case the effect of MMR on behaviour was evident within 24 hours – faster than any known process of infection-induced vasculitis (the underlying pathology postulated as the cause of ‘autistic enterocolitis, a type of process that unfolds over several weeks).

In conclusion, Chen and DeStefano warned presciently that, if claims of adverse events resulting from vaccines were not properly substantiated, there was a danger that vaccine-safety concerns may ‘snowball into societal tragedies when the media and the public confuse association with causality and shun immunisation’ (Chen, DeStefano 1998: 612). Many of these themes were taken up and expanded in subsequent letters to The Lancet.

In retrospect, Dr Horton conceded that the publication of Dr Wakefield's paper in The Lancet gave it ‘more credibility than it deserved as evidence of a link between the MMR vaccine and the new syndrome’ (Horton 2003: 209). Yet, while he defended his decision to publish the paper, he unreservedly admitted to ‘a failure to manage the media reaction’ – a failure that started with the now notorious Royal Free press conference.

The press conference was an extraordinary event. Journalists were treated to a special introductory video prepared by the Royal Free press office and the Dean of the Medical School, Professor Arie Zuckerman, himself a vaccine specialist, presided over the conference. (Professor Walker-Smith refused to attend, indicating that he disapproved of medical research being debated prematurely in the mass media. He has recalled that the only enthusiasm for the conference came from Dr Wakefield and his staunch ally Professor Roy Pounder, senior adult gastroenterologist at the hospital [Walker-Smith 2003: 241].)

Dr Wakefield seized the next day's headlines with his sensational recommendation that parents should reject the MMR immunisation and give their children each of the three components separately, 12 months apart (The Times, 27 February 1998, Daily Telegraph, 27 February 1998). This recommendation was not included in the Lancet paper and is in no way supported by it. Such a programme of vaccination has not been introduced anywhere in the world and there is no evidence to justify any particular interval between vaccinations. It was immediately repudiated by Professor Zuckerman and by the paediatricians in the Wakefield team. Dr Simon Murch, Dr Mike Thomson and Professor Walker-Smith subsequently wrote to The Lancet to disassociate themselves from Dr Wakefield's call for separate vaccines (Murch et al 1998). Not a single member of the team publicly endorsed Dr Wakefield's anti-MMR stand. Yet, as the press conference broke up in rancour, the campaign against MMR received its biggest boost so far.

Five years later Richard Horton was still smarting from the ‘vituperative attack and personal rebuke’ he experienced as a result of his decision to publish the Wakefield paper (Horton 2003: 213). Many critics complained that The Lancet's process of peer review should have exposed the weaknesses of the paper and prevented its publication. Dr Horton insists that the role of peer review is not to judge the validity of a piece of research – that can only be verified by other scientists – but to comment on the importance of the issue under investigation and on the design and execution of the study (Horton 2003: 213). He decided to publish Wakefield's paper, not because he believed it to be true, but because it raised an important question that required urgent verification. Dr Horton has argued the important principle that medical journals must uphold free expression in scientific debate even if this creates problems for public health. He maintains that to have refused to publish Wakefield would have been an act of censorship. But, as Chen and DeStefano and many others have pointed out, there were basic errors in design, execution, analysis and interpretation in the Wakefield paper. Dr Horton indicates elsewhere that, every year, The Lancet publishes 500 out of 10,000 papers that are submitted: this is not censorship but editorial judgement (Horton 2003: 307). Indeed, when Dr Wakefield submitted his follow-up paper, including a further 48 cases, Dr Horton exercised this discretion and rejected it (it was finally published in the American Journal of Gastroenterology; Wakefield et al 2000).



8.3 MMR and the Medical Research Council
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Although the Royal Free press conference projected the MMR-autism debate onto the national stage, and Dr Wakefield gained a growing status among anti-immunisation campaigners and parents of autistic children, he made little headway in convincing his medical and scientific colleagues of his case. In March 1998, at the request of Sir Kenneth Caiman, Chief Medical Officer, the Medical Research Council (MRC) convened an ad hoc group of 37 experts, drawn from the spheres of virology, gastroenterology, epidemiology, immunology, paediatrics and child psychiatry, to review the associations suggested by the Royal Free team between measles virus and MMR on the one hand, and between inflammatory bowel disease and autism on the other (MRC 1998). The group's meeting was chaired by the pathologist Professor Sir John Pattison (a veteran of the mad cow crisis); Dr Wakefield and epidemiologist Scott Montgomery (one of the Royal Free team) attended the meeting to present and discuss their case.

The group first considered the laboratory evidence produced by the Royal Free group for the hypothesis that measles virus caused inflammatory bowel disease and noted that ‘the most sensitive molecular genetic techniques were negative in the hands of all groups’  (MRC 1998: 2). They emphasised that further studies ‘must involve independent laboratories testing the same specimens, using full controls and a range of techniques with agreed experimental protocols’ (MRC 1998: 2). When considering the epidemiological evidence claimed to link viral infections and inflammatory bowel disease, the group found no correlation between measles or mumps infection alone and Crohn's disease and ulcerative colitis. The experts agreed that there was some correlation between the occurrence of measles and mumps infection within the same year and the later incidence of inflammatory bowel disease. However, they considered existing studies limited and recommended further examination by independent groups.

On autism, the group considered the Lancet paper and emphasised the point that autism commonly becomes apparent in the second year of life – at around the time children receive MMR. However, the group insisted, ‘such coincidence does not imply a causal link’. They pointed out that, whatever the trends in the incidence of autism, they bore no relationship to the Introduction of MMR. They considered that the proposed ‘leaky bowel’/opioid excess mechanism was ‘biologically implausible’ (MRC 1998: 3). They further pointed out that the supposedly distinctive pattern of ‘lymphoid nodular hyperplasia’ identified by the Royal Free group was a common and benign condition in children. Finally, it was argued that the findings of abnormally low levels of some immunoglobulins (IgA) in four out of the twelve children was a simple error resulting from the use of adult normal ranges (when using appropriate paediatric ranges, only one child had a low IgA level) (Richmond, Goldblatt 1998).

After a day-long meeting the experts concluded that there was no current evidence linking MMR and autism. They thought that ‘it would be surprising if the link had not been noted in other countries with good diagnostic facilities for autism where MMR has been widely given for many years’ and suggested that ‘further research on an international basis would settle this matter’ (MRC 1998: 3). The expert group advised the Chief Medical Officer that there was no reason for a change in current MMR vaccination policy, as had been recommended by Dr Wakefield. However, they proposed more research on both inflammatory bowel disease and autism. These Conclusions were sent in summary form to every doctor in the country in a letter from the Chief Medical Officer on 27 March (Caiman 1998).

Dr Wakefield later complained that he felt he had been ‘set up’ at this meeting (Mills 2002: 17). He claimed that the 37 experts had all been ‘picked by the government’ and that he and Dr Montgomery had had to face them ‘alone’. He felt that a nine-hour meeting fell short of the detailed scrutiny he had hoped for.

Following the March 1998 meeting, the MRC set up an expert subgroup to steer and monitor research in inflammatory bowel disease and autism. This subgroup included leading figures in the relevant disciplines and it invited other specialists to attend particular meetings: these included Dr Wakefield, and his co-authors Professor John Walker-Smith and Dr Simon Murch. In its report in April 2000, the subgroup noted further evidence from the Royal Free group of ‘a classic pan-colitis associated with severe constipation and immune dysregulation in a group of children with developmental disorders’ (MRC 2000, Wakefield et al 2000).

This study compared a series of 60 ‘consecutive’ cases of ‘autistic enterocolitis’ (including the orginal 12), with a control group of 37 developmentally normal children undergoing ileo-colonscopy. Given the controversy still raging around the Lancet paper, it was curious that the new study included no information about MMR or any other immunisation history. The study confirmed ‘an endoscopically and histologically consistent pattern of ileo-colonic pathology’ in ‘a cohort of children with developmental disorders’ (Wakefield et al 2000: 2294). It also recorded results of investigations suggesting minor immunological abnormalities. The authors described a subtle ‘new variant’ inflammatory bowel disease, lacking the specific features of either Crohn's disease or ulcerative colitis. They again drew attention to the association of this pattern of bowel disease with ‘a developmental disorder that was associated with a clear history of regression’ – a loss of skills after a year or more of normal development. They concluded that ‘this syndrome [autistic enterocolitis] may reflect a subset of children with developmental disorders with distinct etiological and clinical features’ (Wakefield et al 2000: 2294).

This study was open to the same charges of selection bias as the Lancet paper. It was also criticised on the grounds that the control group was not properly matched for age. Apart from providing a fuller picture of the supposed new syndrome of ‘autistic enterocolitis’, it added little to the continuing MMR-autism controversy. The MRC report concluded that ‘the case for “autistic enterocolitis” had not been proven’ (MRC 2000: 4). It commented that the Royal Free studies had been performed in a ‘self-selected group of patients and the histological finding of ileal lymphoid-nodular hyperplasia may have been secondary to severe constipation’ (MRC 2000: 4).

The subgroup concluded that, in the 18-month period following Dr Wakefield's Lancet paper, ‘there had been no new evidence to suggest a causal link between MMR and inflammatory bowel disease/autism’ (MRC 2000: 5). It conceded that much remained unknown about these conditions and that MRC support for research in these areas, particularly inflammatory bowel disease, was weak. It made a series of specific recommendations for future research.



8.4 Testing the MMR-autism hypothesis
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In the concluding ‘discussion’ section of their Lancet paper, Dr Wakefield and colleagues suggested that further investigations were needed to examine the syndrome of ‘autistic enterocolitis’ and ‘its possible relation’ to MMR (Wakefield et 1998: 641). They indicated two directions for further research. First, the authors observed that if there were a causal link between MMR vaccine and this syndrome ‘a rising incidence might be anticipated after the introduction of this vaccine in the UK in 1988’. They considered that published evidence was inadequate to answer this question, inviting further epidemio-logical research to clarify it. Second, they reported that ‘virological studies’ (presumably those later reported by the team headed by Professor John O'Leary in Dublin, Ireland) were ‘underway’. Let us now examine the outcome of attempts to substantiate the MMR-autism hypothesis through researches in these areas.

In its responsibility for vaccine safety, the Medicines Control Agency commissioned an epidemiological study to investigate the question of whether there was an increase in cases of autism in Britain following the introduction of MMR. Dr Wakefield's challenge to analyse any rise in incidence was taken up by Professor Brent Taylor, community paediatrician at the Royal Free Hospital, and a team including vaccine specialist Dr Elizabeth Miller and Open University statistician Dr Paddy Farrington. Their results were published in The Lancet in June 1999 (Taylor et al 1999a).

They identified all known children with an autistic spectrum disorder born between 1979 and 1998 in eight North Thames health districts 498 children in all – and studied their medical and vaccination records. They found that:


	
although the number of cases of autism had increased steadily since 1979, there was no sudden ‘step-up’ or change in the trend line after the Introduction of MMR in 1988;



	
there was no difference in age at diagnosis between the cases vaccinated before 18 months of age, after 18 months of age, and those never vaccinated;



	
there was no clustering of developmental regression in the months after vaccination.





They concluded that ‘our analyses do not support a causal association between MMR vaccine and autism’ (Taylor et al 1999a: 2026).

The authors themselves acknowledged two limitations of their study. They could not verify the diagnoses of autism in all cases and they may have missed some cases. They relied on clinical notes of variable quality and many did not contain systematic or regularly updated information, which would have allowed independent validation of diagnosis. Despite making ‘substantial efforts’ to identify all cases, they may have missed some children who were not known to local health or education authorities. However, it is unlikely that these factors significantly affected the overall results.

In a letter to The Lancet, Dr Wakefield criticised the Taylor study on three grounds (Wakefield 1999). He claimed that the statistical methodology used (‘case-series’) was inappropriate to detect temporal associations between vaccination and conditions, such as autism, characterised by an insidious onset and delay in diagnosis. On the contrary, the authors replied, this method was particularly suitable for this sort of study, which has a good record of revealing rare adverse effects (Taylor et al 1999b). Dr Wakefield's second objection focused on the authors’ judgement that one finding that of a marginally significant raised incidence of parental concern between 0 and 5 months after MMR – was a statistical artefact. The authors claimed that one such finding (out of 14) might have been expected by chance, and that it could be explained by ‘the combined effect of approximate recording of parental concern at 18 months and a peak in MMR vaccinations at 13 months’. Finally, Dr Wakefield made the accusation that the authors had ‘failed to declare’ the fact that some of the children in the study may have received MMR as a result of a catch-up campaign. The authors’ rebuttal was that these children had been identified and that in all cases in which the age of first parental concern was recorded, it preceded vaccination.

If epidemiological studies failed to support the MMR-autism hypothesis, what about the virological studies? During 2002 two papers based on studies of intestinal biopsies on Dr Wakefield's ‘autistic enterocolitis’ patients by a team lead by Professor John O'Leary in Dublin were published.

In the first paper, published in February, the researchers claimed to have identified fragments of the measles virus in intestinal tissues of 75 out of 91 children with inflammatory bowel disease and developmental disorder (Uhlmann et al 2002). However, this study did not indicate whether the children had had measles or MMR. The authors did not indicate whether they had found whole measles virus, whether of wild or vaccine strain, or any other viruses, such as mumps and rubella. Many commentators wondered whether inadvertent sample contamination or some other technical error with the notoriously difficult reverse transcriptase polymerase chain reaction assays might explain these results (Afzal et al 2003). The study was also criticised on the grounds that the controls were not matched for age or time since vaccination. Others observed that, even if these findings were confirmed and replicated, the presence of measles virus fragments in the gut would not prove that they caused either inflammatory bowel disease or autism.

In response to the controversy generated by his paper, Professor O'Leary issued a statement insisting that he had ‘not set out to investigate the role of MMR in the development of either bowel disease or developmental disorder, and no conclusions about such a role could, or should be, drawn from our findings’ (O'Leary 2002a).

In a presentation in June 2002 to a US congressional committee Dr Wakefield claimed that a new study, due to be published by Professor O'Leary, had confirmed that the measles virus present ‘in the diseased intestinal tissues of children with regressive autism’ was indeed derived from the MMR vaccine (Wakefield 2002a). For Dr Wakefield, these studies constituted ‘a key piece of evidence in the examination of the relationship between MMR vaccine and regressive autism’. Professor O'Leary, however, promptly rejected Dr Wakefield's interpretation of his work, insisting that it ‘in no way establishes any link between the MMR vaccine and autism’. (O'Leary 2002b). Indeed, he strongly recommended that parents should give their children MMR1.

An abstract (summary) of the new O'Leary study was duly presented at the annual meeting of the Pathological Society of Great Britain and Ireland in Dublin in July 2002. This was a pilot study designed to discover whether the measles virus RNA found in the guts of children in the earlier study originated in wild measles or from immunisation. The paper described a technique for discriminating between two closely related genome sequences, which the authors claimed could distinguish between wild and vaccine strain measles (by identifying a single nucleotide at position 7901 of the genetic code of the wild measles virus). They found vaccine-strain measles virus in the gut biopsies of 12 children with inflammatory bowel disease and development disorder (and confirmed wild measles strain in brain specimens of three patients with SSPE – a rare complication of measles). They concluded that ‘this pilot study corroborates our earlier findings of an association between the presence of measles virus and gut abnormalities in children with developmental disorder, and indicates the origins of the virus to be vaccine strain’ (Shiels et al 2002).

However, an immediate response to this study from the WHO collaborating centre for measles in the UK challenged the validity of the technique used by O'Leary's team. This indicated that the method used was not able to distinguish between wild and vaccine strains (it could result in several wild strains being incorrectly classified as vaccine strains). ‘Consequently’, it concluded, ‘the technique described does not reliably discriminate between wild and vaccine measles virus’ (Brown et al 2002). When presented with this information at the US congressional hearings on autism, Dr Wakefield accepted that if this method could not reliably make distinguish the two different forms of measles, then the Conclusion drawn by the paper was not justified. The first piece of evidence promising some support to the hypothesis advanced by Dr Wakefield in 1998 was thus discredited even before publication.

1 It is interesting to note that Professor O'Leary's repudiation of the claims, made on his behalf by Dr Wakefield and his supporters, has never been acknowledged by the anti-MMR campaigners, who continue to cite O'Leary's research in support of the MMR-autism thesis, in explicit defiance of his statements to the contrary.



8.5 MMR safety
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In January 2001 Dr Wakefield adopted a radically different tack in the campaign against MMR. He now turned to the field of public health and vaccination policy, questioning whether appropriate safety procedures had been followed when MMR was introduced into Britain in the late 1980s. In a paper written with his Royal Free colleague, epidemiologist Scott Montgomery, Dr Wakefield claimed that the trials carried out on MMR before it was licensed in Britain involved monitoring children for side effects for only 28 days (Wakefield, Montgomery 2000). They also claimed that the authorities had not taken account of the problems of ‘viral interference’ arising from using the combined MMR vaccine and that early studies had missed or ignored evidence of gastro-intestinal side effects of MMR.

Entitled ‘MMR vaccine: through a glass, darkly’2 the Wakefield and Montgomery paper provoked a storm of controversy.

It was published in the Adverse Drug Reactions and Toxicological Reviews, a highly specialist (and now defunct) journal with a regular readership estimated at around 300. The editors of this journal, anticipating a critical response to the article, published it together with the comments of four reviewers. (Critics subsequently pointed out that, although the reviewers were distinguished in their own fields, they did not include a vaccine specialist.) The most significant comment came from Dr Peter Fletcher, a former head of the Committee on Safety of Medicines, who substantially endorsed the case made by Wakefield and Montgomery and concluded with the damning judgement that ‘the granting of a produce licence [for MMR] was premature’ (Fletcher 2001: 289). In the subsequent discussion, another supporter of the anti-MMR campaign emerged: Dr Stephen Dealler, consultant microbiologist at Burnley General Hospital in Lancashire (Dealler 2001). A veteran of the BSE/CJD controversy, in which he emerged as a protege of Professor Richard Lacey (whose maverick reputation appeared to be enhanced when the nightmare scenario he had long predicted came, at least in part, to pass), Dr Dealler had now become a supporter of Dr Wakefield's theory of autism (see Fitzpatrick 1998: 45–8). He had already published a comprehensive endorsement of unorthodox biomedical approaches to autism on the Internet (Dealler 1999).

Recognising that his most recent paper might not otherwise attract public attention, Dr Wakefield launched the article at a press conference and released copies of the paper to the mainstream media before either public health authorities or doctors involved in giving vaccinations had a chance to read it. Another stormy press conference guaranteed a blaze of publicity (Abbasi 2001).

The Wakefield/Montgomery paper prompted forceful rebuttals from vaccine authorities. On behalf of the Medicines Control Agency, Arlett and Bryan insisted that the MMR trials had followed up children for between six and nine weeks (and, in some studies, for longer) (Arlett, Bryan 2001). They accused Wakefield and Montgomery of errors of statistics and interpretation of key surveys, and claimed that they had missed or ignored other important studies. A scathing review from the Public Health Laboratory Service (now the Health Protection Agency) concluded that ‘overall, we find this paper lacking in a coherent scientific rationale, selective in the reporting and interpretation of other work and statistically invalid’ (Miller, Andrews 2001). Paediatric vaccine specialists dismissed the concerns raised by Wakefield and Montgomery as ‘idiosyncratic’ and questioned the authors' tactics in presenting their paper to the popular press before most clinicians had a chance to read it in a peer-reviewed journal (Elliman, Bedford, 2001).

Two distinct issues were confused in the discussion of ‘interference’ (Arlett, Bryan 2001, Wakefield, Montgomery 2001). One is the question of whether there is a higher incidence of adverse reactions with the combined vaccine, compared with vaccines given separately. Contrary to Dr Wakefield's claims, the consensus emerging from a number of studies is that there is not (Halsey 2001). For the MCA, Arlett and Bryan insisted that there was no convincing evidence of either chronic gastro-intestinal problems or autism resulting from MMR (Arlett, Bryan 2001). The second is the question of ‘immuno-logical interference’: does giving three antigens together lead to a diminished antibody response to each one? According to the review by the American Academy of Pediatrics, ‘although early studies showed the potential for some interference between these vaccine viruses as indicated by reduction in the mean antibody response to one or more of the components in the combined vaccines, adjusting the titres of the vaccine viruses resulted in similar responses for the combined and separate administration of these vaccines’ (Halsey 2001: 25). Arlett and Bryan pointed out that, in 30 studies of the combined MMR vaccine before its Introduction in Britain, no problems of interference had been identified. Furthermore, the effectiveness of post-licensing surveillance had been confirmed by its success in identifying, as a rare adverse reaction, ITP (idiopathic thrombo-cytopenic purpura – a rash associated with a blood abnormality, which usually resolves spontaneously) at a rate of one in 24,000 cases (Miller 2001).

In the subsequent discussion about the safety of MMR a number of issues arose (although none shed much light on the MMR-autism hypothesis). One set of concerns – promoted at first by the wider anti-immunisation movement – focused on the withdrawal in Britain in 1992 of two brands of MMR that used a mumps component derived from the Urabe strain of the virus. In 1988, before the Introduction of MMR in Britain, a study in Canada and the UK reported the occurrence of aseptic meningitis following immunisation with the Urabe strain mumps vaccine, at a rate of between one in 100,000 to one in 250,000. Given that this rate of meningitis was much lower than that occurring with natural mumps (which MMR had been shown to prevent) it was preferable to proceed with the Introduction of MMR. Furthermore, it was not, at that time, clear that any alternative vaccine was safer. However, although passive surveillance procedures showed a very low risk, a more intensive study in 1992 in the Nottingham area revealed a higher incidence of aseptic meningitis at a rate of one in 3,000 – following MMR (Miller et al 1993). Accordingly, the vaccine authorities decided to switch to using only brands of MMR containing the Jeryl Lynn strain of mumps (which had not been linked to cases of meningitis). In response to continuing claims of government perfidy in introducing MMR including Urabe (on the grounds that it was known to cause aseptic meningitis in rare cases), it has been pointed out that, if Jeryl Lynn had not been available, it would still have been preferable to carry on with MMR include Urabe as the benefit from reducing the risk of mumps far exceeded the risk of vaccine-related meningitis.

Another controversy arose from official attempts to promote studies of MMR safety in general as evidence against claims that it caused autism. The most popular study in this regard comes from Finland – a country that introduced a two-dose MMR programme in 1982 and now claims to have virtually eradicated these three diseases. Long-term population-based passive surveillance studies found that no cases of developmental regression had been reported as resulting from MMR in 1.8 million children (Peltola et al 1998, Patja et al 2000). It is true, however, that because people in Finland had no reason to suspect that MMR might be associated with autism, they would be unlikely to report it as an adverse reaction. Dr Fletcher, among many others, was critical of the government's use of such ‘negative studies as absolute evidence of safety’. Nevertheless, the large-scale, long-term, comprehensive and prospective character of these studies make them strong evidence for the safety of MMR in general (Bandolier 2002).

In response to studies of this type, which failed to substantiate the claims of anti-MMR campaigners, they retorted that ‘absence of evidence is not the same as evidence of absence’ (Aitken 2001b) – meaning that just because a particular study does not turn up evidence for the MMR-autism link does not prove that there is no link. (This epithet became something of a mantra.) But two things may be said in response to this. The first is that, as stated in the MCA reply to Wakefield's paper, ‘it is not that there is no evidence, but that there is evidence and it does not show an association’ (Arlett, Bryan 2001: 44). The second is that, if you have looked hard enough for a particular sort of evidence and have failed to find it, the sensible conclusion must be that it is not there and that it is time to think again and look elsewhere. This is how Professor Vivian Moses responded to similar demands for absolute assurances of the safety of genetically modified food products:


Since we can judge present and future safety only on the basis of past experience, an absence of evidence of harm is precisely the only evidence we can ever expect to accumulate for the absence of harm.


(Moses 2002: 2)


Alternatively, one can continue to demand that the rest of the world proves that there is no link, or one can delude oneself that the evidence really is there, if only the rest of the world could see it.

The most curious feature of the ‘through a glass, darkly’ paper is that it has no direct relevance to the MMR-autism link. Even if it were true that pre-licensing surveillance of MMR had been inadequate, this would not advance Dr Wakefield's claim that MMR was causing ‘autistic enterocolitis’ and thus contributing to an epidemic of autism. It is strange that, at a time when he was under intense pressure to substantiate this hypothesis, Dr Wakefield chose to turn aside from his own sphere of expertise (gastroenterology) to enter fields (public health and vaccination policy) in which he had no previous experience. However, a close reading of the concluding section of the paper suggests that Dr Wakefield's strategy was that, if the safety of MMR in general could be put in doubt, the credibility of any particular risk attributed to the vaccine would be raised.

Confident of finding a resonance in an increasingly risk-averse climate, Dr Wakefield invoked the ‘precautionary principle’ popularised by the environmentalist movement:


Surely, when a medical intervention is intended for universal use, particularly in healthy infants, there is almost no limit to the vigilance that should be exercised.


(Wakefield, Montgomery 2000: 277)


With a reference to ‘healthy infants’ that was guaranteed to appeal to the popular press, Dr Wakefield proposed an extreme level of caution that would deter any preventive or therapeutic intervention. In truth, there must always be a limit to vigilance: otherwise we allow the danger against which we are vigilant to become oppressive.

Despite this, at a time when the nation was in the grip of a multiplicity of millennial anxieties, Dr Wakefield readily found the highest authority for his precautionary approach:


As the last Minister for Health, the Hon. Frank Dobson said recently, in the context of another medical intervention, ‘if there is even a hypothetical risk [of harm] and a safer alternative exists, we should use it’


(Wakefield, Montgomery 2000: 279)


As a ‘precautionary measure’ to prevent possible transmission of variant CJD in February 1998, Mr Dobson had insisted that albumen (derived from blood products) used as a stabiliser in some vaccines should be imported from countries not affected by BSE. If the Minister for Health himself could use a hypothetical risk to justify introducing an alternative, then so could Dr Wakefield. He argued, ‘for MMR’, in relation to autism and inflammatory bowel disease, ‘a significant index of suspicion exists without adequate evidence of safety’ (Wakefield, Montgomery 2000: 279).

Although Dr Wakefield had not clearly established either that there was ‘a significant index of suspicion’ about MMR or that its safety record was inadequate, his case appeared to be strengthened by coupling these two dubious propositions together. ‘If the risk of chronic immune-mediated disease is increased by concurrent exposure to the component viruses of MMR, either in their natural or vaccine form’ (a conditional clause that remained unvalidated), then, Dr Wakefield triumphantly concluded, by giving the vaccines separately ‘we have the ability to artificially dissociate these exposures, and the possible associated risks’ (Wakefield, Montgomery 2000: 279). By disparaging the safety record of MMR and inflating unsubstantiated risks, Dr Wakefield may not have advanced the MMR-autism thesis, but he had given a powerful boost to the demand for separate vaccines.

2 The title is derived from the epistles of St Paul: ‘For now we see through a glass, darkly; but then face to face: now I know in part; but then shall I know even as I am known’ (Corinthians I; 13:12).
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If these researchers are able to prove cause and effect between immunisation and the described syndrome, they should do so straight away. If they are unable to do so they should publicly set the matter straight lest the health of our nation's children suffers.


(Lindley, Milla 1998)


This challenge to Wakefield and his colleagues was issued by two senior gastroenterologists at Great Ormond Street Hospital for Children in immediate response to the Lancet paper in February 1998. Five years later Wakefield and his colleagues had still neither proven their hypothesis, nor withdrawn it.

In response to the failure of research in the two areas recommended in the Lancet paper – epidemiology and virology – to substantiate his hypothesis, Dr Wakefield continued to support the campaign against MMR, while redefining his case for its causative role in autism. At the outset, the concept of MMR-induced ‘autistic enterocolitis’ was advanced to explain a dramatic increase in the incidence of autism (the ‘autism epidemic’). Before long, however, a close temporal association between MMR and the onset of behavioural regression – at first regarded as a significant indicator of causation – was relaxed and then abandoned. When epidemiological studies still failed to substantiate a link, Dr Wakefield hypothesised that MMR caused ‘autistic enterocolitis’ in a subset of children, rendered vulnerable by a combination of genetic and environmental factors (including food allergy, antibiotic use, ear infection, multiple concurrent vaccine exposure, a strong family history of atopic and auto-immune disease, and exposure to mercury) (Wakefield 2001b). (This list of possible cofactors in the aetiology of autism – familiar from our account of unorthodox biomedical approaches to autism – reflects Dr Wakefield's growing reliance on parent activists and anti-immunisation campaigners.)

In a response to a Danish epidemiological study (published in the New England Journal of Medicine in November 2002) that failed to show any link between MMR and autism, Dr Wakefield argued that this subset may be ‘no more than 10 per cent of diagnoses’ (Madsen et al 2002, Wakefield 2002b). In a subsequent letter to the journal, Dr Wakefield appeared to give up on epidemiology, arguing that the effect of the number and complexity of cofactors was ‘to reduce statistical power to the extent that such studies fail to offer any convincing evidence either way’ (Wakefield 2002b). Or as he put it in a newspaper interview in March 2003, ‘retrospective studies like this are meaningless’ (Phillips 2003: 43). But it was retrospective studies such as this that Wakefield specifically invited in his Lancet paper.

The end result of this process of shifting the goalposts is that MMR, once blamed for producing an autism epidemic, is now said to be a factor in causing autism in a number of cases too small to discern by epidemiological methods. If this is so, how can MMR have caused autism in more than 1,000 cases currently pursuing compensation under the leadership of Richard Barr (with expert medical advice from Dr Wakefield)? We know that such methods of study are capable of detecting rare adverse effects of immunisation, such as ITP at a rate of one in 32,000 vaccinations (around 20 cases a year), so detecting a subset the size of 10 per cent of all cases of autism should be fairly straightforward.

Given the failure of epidemiology to confirm his hypothesis, Dr Wakefield has counter-posed the need for clinical studies – a call loyally echoed by his anti-MMR campaign followers. But populations are made up of individuals: if an effect of MMR – a vaccine administered at a population level – cannot be discerned at a population level, then it does not exist. Furthermore, Dr Wakefield's attempts to substantiate his hypothesis at a clinical level, in collaboration with Professor O'Leary, have also failed to bear fruit.

Unfortunately, instead of accepting the failure to prove their hypothesis, and – in the interests of public health – withdrawing it, Wakefield and his supporters have doggedly and dogmatically continued to proclaim their conviction that MMR causes autism in some children, in defiance of all evidence to the contrary.

As the anti-MMR campaign found itself on the defensive, its supporters mounted increasingly personal attacks on critics of the Wakefield position. Brent Taylor and Elizabeth Miller, whose epidemiological work provided the most powerful defence of MMR, came in for particular vilification. In response to their 1999 paper, for example, Allergy-induced Autism issued a scurrilous denunciation of these authors, accusing them of ‘a cynical attempt to disguise the truth’ and of perpetrating ‘a scandalous public dupe of BSE proportions’ (AiA 1999). It demanded the resignation of ‘all key members of the study group’ insisting that such an ‘attempt to justify health policy by using inadequate research as propaganda is reprehensible’. The criticisms of the Taylor study made by AiA were the same as those made by Dr Wakefield in a slightly more restrained letter to The Lancet. In his testimony to the US senate committee hearing in April 2000, Dr Wakefield claimed that the Taylor paper was the subject of a ‘highly critical’ debate at the Royal Statistical Society in London, which concluded that the ‘study design was wrong’ (Wakefield, Montgomery 2000). In fact no such debate took place and the Royal Statistical Society came to no Conclusion about the design or validity of the study. This study was described by the US Institute of Medicine's immunisation safety review as ‘the most extensive epidemiological study and the strongest published evidence against the hypothesis that MMR causes ASD [austistic spectrum disorder]’ (Institute of Medicine 2001: 44).

As the debate became increasingly polarised, Wakefield and his supporters resorted to impugning the motives of critics of the campaign against MMR by alleging conflicts of interest arising from their links with vaccine manufacturers. Two distinct issues thereby became confused.

First, as a result of the class action against the manufacturers of MMR, the pharmaceutical companies concerned were obliged to seek expert advice from the small pool of specialists in the relevant disciplines. These specialists received fees for their services, in the same way that expert witnesses for the plaintiffs received fees from the Legal Aid funds secured by Richard Barr and his team. Though payments should be disclosed where there is any question of a conflict of interests, the notion that the receipt of such fees implies a loss of professional discretion and integrity is both absurd and offensive. Given the low profile of pharmaceutical companies in paediatrics or autism, it is highly unlikely that any of these specialists would have become ‘drug company advisors’ if it were not for the activities of the anti-MMR campaign.

Second, paediatricians or immunologists who are engaged in research or clinical trials of vaccines are obliged to do this work in collaboration with pharmaceutical companies, since virtually all vaccines are manufactured by such companies. It is standard practice that researchers are excluded from investing for personal gain in companies sponsoring their research. However, although they may not gain personally, professional success is to some extent dependent upon generating research funding, so it is legitimate to declare this interest. According to Adam Finn, professor of paediatrics at the University of Bristol, such declarations should be interpreted as a qualification to give a well-informed opinion, ‘as anyone unable to declare such competing interests is unlikely to have had any direct experience of using new vaccines in children’ (Finn 2002: 733). However, in the rancorous climate generated by the MMR controversy, anti-MMR campaigners have presented such declarations of interest – available on easily accessible official websites – as though they were investigative journalists uncovering conspiracy and corruption. Although the implication that everybody is governed by the most venal motives is widely held in modern society, it is corrosive of any kind of civilised discourse.

Populist jibes against the drug companies are a recurrent theme among campaigners against all forms of immunisation. No doubt the pharmaceutical corporations, like all capitalist enterprises, are more concerned about their profitability than the welfare of their consumers. There are many areas in which they can be legitimately accused of profiteering, disease-mongering and sharp practice (see Moynihan et al 2002). Yet the provision of vaccines, a relatively low-volume and low-profit sector, is not one of them. Indeed it is an area characterised by low investment and declining innovation, partly as a result of the climate of risk aversion and litigiousness, particularly in the USA (Galambos 1999). In August 2003 a report by the US Institute of Medicine complained of supply problems resulting from the declining number of vaccine manufacturers and urged the government to subsidise vaccine costs (Institute of Medicine 2003). The report noted the relatively small size of the vaccine market in the USA and the fact that vaccines accounted for only 1.5% of global pharmaceutical sales. Companies complained that their return on investment was small and there was little incentive towards research and development. In a contribution to a conference on vaccination in the USA in October 2003, Richard Gallagher, editor of The Scientist, noted that ‘vaccinations are unattractive targets for industry, under-appreciated from the public health perspective, underfunded by basic research organisations, and treated with suspicion by the public’ (Gallagher 2003). He commented on the ‘malign influence’ of three groups – anti-vaccination lobbyists (whose ‘ignorant’ websites included contributions from ‘health nuts, conspiracy theorists and misguided physicians’), journalists (who wrote ‘badly-researched and poorly-argued scare stories’) and lawyers. At the same conference, vaccine specialist Neil Halsey noted that class action lawsuits led to large damage awards and complained that the courts provided a forum for ‘junk science’ in the guise of expert testimony (The Daily News, 27 October 2003).
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9 Reading 2: Communication and miscommunication of risk: understanding UK parents' attitudes to combined MMR vaccination


9.1 Communication and miscommunication of risk

Bellaby, P. (2003) ‘Communication and miscommunication of risk: understanding UK parents' attitudes to combined MMR vaccination’, British Medical Journal, 327, 27 September 2003, pp. 725–28. Reproduced by permission from the BMJ Publishing Group; Mary Evans Picture Library Ltd; P A Photos.

In this article on the public perception of risks Paul Bellaby considers three examples of risks to children in the UK – an insignificant risk (autism caused by MMR vaccine), a real but probably small risk (vCJD from BSE), and a real and demonstrably larger risk (injuries from road crashes) – and contrasts the perceptions of the risks by parents

Science cannot prove a negative, but, where their children are concerned, parents want to be assured that risk is zero. Would establishing a comprehensive ‘Richter scale’ of risks remove that misunderstanding? If not, then what accounts for miscommunication of risk and how might it be overcome? In this article I try to provide answers by considering public perception of three risks, each of a different order, all involving children:


	
Autism linked to the combined measles, mumps, and rubella (MMR) vaccination



	
Variant Creutzfeldt-Jakob disease (vCJD) arising from food containing the causative agent for bovine spongiform encephalopathy (BSE)



	
Injury and death in road transport crashes.







9.2 Background

Bellaby, P. (2003) ‘Communication and miscommunication of risk: understanding UK parents' attitudes to combined MMR vaccination’, British Medical Journal, 327, 27 September 2003, pp. 725–28. Reproduced by permission from the BMJ Publishing Group; Mary Evans Picture Library Ltd; P A Photos.

In 1998 Wakefield was the first to make the claim that autism and the MMR vaccine are linked.1 It is based on a dozen clinical cases of gastrointestinal disorders with which developmental regression seemed to be linked. They arose in previously normal children. His team found that eight of the 12 parents attributed the onset to the MMR vaccination. On a population level, diagnoses of autism increased rapidly from 1988, when MMR was introduced, and through the 1990s, not only in Britain but also in North America. Yet epidemiologi-cal studies have found no link between increasing numbers of diagnoses of autism and the Introduction of MMR vaccine.2, 3 The weight of scientific opinion is that the risk is insignificant.

By contrast, there is both laboratory and epidemio-logical evidence for the transmission of BSE from cat-tle to humans. Consumption of mechanically recovered meat, common among children, has been implicated.4 The risk is considered real but small. Brown et al estimate 10–15 cases a year from its first appearance in 1994, eight years after BSE was identified in UK cattle,5 and Ghani et al suggest that the primary epidemic in the known susceptible genotype began to decline in 2001.6 It seems that the outbreak of

BSE that led to vCJD abated long ago, and no further cases are likely to be incubating.

Injuries incurred in road transport crashes by children (ages 0–15 years) are easy to demonstrate, common, and recur year on year. In 2002 there were 34 689 casualties from road crashes in Great Britain, of whom 4596 received serious injuries or were killed.7 Children (like elderly people) are relatively vulnerable as pedestrians. They are also prone to cycling injuries. But about 45% of child road casualties are car passengers (more than 70% for those aged under 2 years). Although the overall number of casualties from road crashes continues to decline, children are progressively more likely to travel by car and less likely to walk or cycle, even to get to school.8 This is one of the factors implicated in the decline of exercise and increasing obesity in children.



9.3 Parents' responses to the risks

Bellaby, P. (2003) ‘Communication and miscommunication of risk: understanding UK parents' attitudes to combined MMR vaccination’, British Medical Journal, 327, 27 September 2003, pp. 725–28. Reproduced by permission from the BMJ Publishing Group; Mary Evans Picture Library Ltd; P A Photos.

Although road transport crashes carry by far the largest risk of the three, they have raised little controversy.



[image: Figure 1 Since their inception, vaccination campaigns have provoked vigorous opposition from sections of the public]
Figure 1 Since their inception, vaccination campaigns have provoked vigorous opposition from sections of the public
[bookmark: d0e1808]Show description 1



The alleged link between MMR vaccination and autism and the small risk of vCJD both met with widespread concern from parents. There has been conflict between expert and lay opinion about MMR and vCJD. Bartlett suspected collusion between government and industrial interests to cover up the threat from BSE.9 Similar suspicions of cover up by government developed after Wakefield's claims about MMR and autism.

Adams dismissed the possibility of a Richter scale of risk, arguing that uncertainty and probability are elusive concepts and that the public quite reasonably finds some risks readily perceptible10; but others, known to experts, are not acknowledged by the public, and still others are “virtual” rather than real. Unfortunately this classification does not seem to account for how parents perceive the three risks in question. Road transport crashes are perceptible risks, the low risk of vCJD is an expert assessment, and the link between autism and MMR is, if anything, virtual. Parents seem to neglect the easily perceptible risk, to reject the expert assessment, and to amplify the virtual risk.

Does this suggest that parents are irrational? Might they be pawns of mass media that seek not the truth but to support minorities against authority, as Bedford and Elliman imply?11 It is a short step from answering “yes” to arguing that the authorities ought to act in the interests of the child, if need be against the wishes of parents, as the Court of Appeal has ruled against two mothers in recent cases involving MMR vaccination.12




9.4 Lessons from history

Bellaby, P. (2003) ‘Communication and miscommunication of risk: understanding UK parents' attitudes to combined MMR vaccination’, British Medical Journal, 327, 27 September 2003, pp. 725–28. Reproduced by permission from the BMJ Publishing Group; Mary Evans Picture Library Ltd; P A Photos.

Yet there is a history to compulsory vaccination of infants in Britain that is an object lesson for today. From its Introduction in law in 1853, compulsory smallpox vaccination for infants provoked vigorous opposition, not only from middle class radical liberals, but also from working class movements.13 It was not until 1898 that conscientious objection was allowed, but this followed progressive decline in compliance with vaccination law from about 1889. From then on, Britain differed from most countries, including the United States and Germany, in not relying on compulsory vaccination in order to control smallpox.

[image: Figure 2 The government's handling of the BSE crisis led to widespread distrust of ‘the establishment’ over other safety issues. Here the minister of agriculture of the time eats a hamburger with his daughter to demonstrate that beef was ‘perfectly safe’]
Figure 2 The government's handling of the BSE crisis led to widespread distrust of ‘the establishment’ over other safety issues. Here the minister of agriculture of the time eats a hamburger with his daughter to demonstrate that beef was ‘perfectly safe’
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A comparison of vaccination policy and its effects on population health in England and in Prussia and Imperial Germany from 1835 to 1914 suggests that compulsory vaccination led to an earlier downturn in smallpox in Germany. However, by the end of the period, both countries had controlled the disease.14 This was partly attributable to disease surveillance and containment in Britain, but was also due to another factor, which contributed to Britain's success with many childhood diseases at the turn of the 20th century. This was active engagement with the public at local level in health improvement.15 By the late 19th century, the liberal middle classes were encouraging the “deserving poor” to change their lifestyles by face to face engagement in their homes, schools, and neighbourhoods.16 At the same time, they might provide an example of domestic management and hygiene to the many women servants in middle class homes who would later rear their own children in working class areas.



9.5 What went wrong with MMR?

Bellaby, P. (2003) ‘Communication and miscommunication of risk: understanding UK parents' attitudes to combined MMR vaccination’, British Medical Journal, 327, 27 September 2003, pp. 725–28. Reproduced by permission from the BMJ Publishing Group; Mary Evans Picture Library Ltd; P A Photos.

The extent of people's willingness to conform to public health programmes in Britain was and remains considerable. From the Introduction of the MMR vaccination in 1988 until the scare broke in 1998, levels of take up had been high, rising to 92% in 1997, sufficient to achieve population immunity. One estimate based on surveys to date is that take up fell by only 8.6% from 1995 to 2001.17


In 1988, at the start of the MMR campaign, take up was higher in affluent areas-a familiar pattern in Britain and North America.18, 19 Up to 1997, the affluent pattern of take up spread to less affluent areas.20 All the more remarkable then, that, from 1998, take up decreased first in affluent areas and more so than in deprived areas. Even when parents decided for MMR vaccination, a study based on focus groups among the public indicated widespread misgivings.21 A survey of health professionals who provided vaccination for children suggested that parents’ unease rubbed off on the professionals.22


The vicissitudes of the MMR campaign show that “mass communication” is mediated or filtered in different ways, through the diverse groups that comprise society and through hierarchies, including the medical profession. It should be no surprise that the same message conveys different meanings to different people.

The conduct of the media may have contributed to the miscommunication of risk,23 but it would be a mistake to suppose that the media led the public. Parents were predisposed to act in what seemed to them to be the interests of their children. The response of “the establishment” confirmed for some their suspicions that inconvenient truths would be covered up. The handling of the earlier BSE crisis lent support to this view. In the case of MMR vaccination, the chief medical officer would not meet parents’ concerns half way by sanctioning access to single disease vaccinations. The grounds for refusal were reasonable enough: the six administrations required in all (measles, mumps, and rubella, each twice) would increase the likelihood that vaccinations would not be completed. In the United States children under 18 months old are now given protection against 11 childhood diseases, which requires some 15–19 doses of vaccine, and this has driven healthcare managers to seek ways of reducing infant distress and so making the process more acceptable to parents.24, 25 After 1998, many UK parents would probably interpret the chief medical officer's argument as insulting, both to their conviction that they were acting in their children's interests and to their competence as responsible parents to ensure that individual vaccination courses were completed.

In spite of appearances to the contrary, one can argue that parents have behaved rationally, not only with respect to MMR vaccination, but also in relation to vCJD and road transport crashes. The case evokes cultural and social context rather than “economic man.” True, as the economic man argument suggests, parents who refuse vaccination may “free ride” on the compliance of the majority in order to secure the benefit of herd immunity for their child. But, taken together, responses to the three risks we have reviewed suggest that parents are acting conscientiously as norms dictate, not selfishly. They act in what they perceive to be the interests of their children. If there seems to be any risk to their child, responsible parents will avoid it. Thus, they avoid beef products, and they question the safety of the MMR vaccination. Even though taking children to school and elsewhere by car may have unintended consequences for their health and safety, it is interpreted as a way of protecting them from greater dangers on the streets from other road users and abduction by strangers.26




9.6 Changing parents' perceptions

Bellaby, P. (2003) ‘Communication and miscommunication of risk: understanding UK parents' attitudes to combined MMR vaccination’, British Medical Journal, 327, 27 September 2003, pp. 725–28. Reproduced by permission from the BMJ Publishing Group; Mary Evans Picture Library Ltd; P A Photos.

Vaccination has a heroic history in the control of communicable diseases. However, collective provision that is taken for granted today in Britain-not just vaccination, but also sewerage, clean water supply, and food safety-had to be fought for. In the mass mobilisation wars of the 20th century, several public health plans that had foundered for lack of public support in peace time came to seem necessary for the war effort. But mass mobilisation is not a normal state in healthy democracies. A consequence of peace is that public health measures that have not become part of infrastructure have often been challenged. For example, when rationing of food was lifted in 1954, nutritional standards and their rough equality achieved during the second world war were sacrificed for the sake of choice.27


The case of public reaction to MMR vaccination should be viewed in this broader historical context. Any attempt to restore the compulsion that failed in the late 19th century would almost certainly fail again. Instead, public health professionals and scientists should consider the lessons that experience with MMR offers and apply it in the future. The first is that challenge to authority, including the authority of science, should be expected in a healthy democracy. The second is that the establishment should disseminate evidence to the public in a transparent way that is sensitive to the ways of understanding of diverse groups. The third lesson is that communicating risk effectively to the so called masses, and so priming people to act appropriately, is about much more than providing even the best of information: it is a matter of two way communication and obtaining agreement. Concordance has to be the aim if compliance is to fall into place.28


Summary points

The size of a risk does not necessarily relate to the controversy it causes.

Parents seem to neglect the most obvious risks to their children (such as road crashes), reject expert assessment (as over BSE), and amplify a virtually non-existent risk (autism from vaccination).

Yet public willingness to conform to public health programmes remains high, and parents' behaviour is not necessarily irrational.

Parents' behaviour is understandable if they are seen as acting to protect their children within a particular social context.
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10 Reading 3: Towards a better map: Science, the public and the media



10.1 Media coverage of the MMR controversy

Hargreaves, I., Lewis, J. and Speers, T. ‘Towards a better map: Science, the public and the media’, Economic and Social Research Council.

Unlike the other two stories, the MMR coverage conforms to a more conventional news pattern in which a story breaks, generates discussion and debate, then fades away. Of the 561 stories on MMR recorded over a seven and a half month period, 56 percent of the entire sample appeared in one month between 28 January and 28 February. Coverage was most concentrated on television, after Panorama broadcast a programme at the beginning of February on Dr Andrew Wakefield's latest research into the possible links between autism, bowel disease and the MMR vaccine (71 per cent of television coverage appeared period between 2nd and 16th of February).

While the other two stories involve a variety of angles and themes, the reporting of the MMR story was fairly consistent, revolving around the same set of messages and ideas. The story also followed a fairly clear narrative, with the Prime Minister playing a central role. The main focus of the story is the possibility of a link between the MMR jab and autism (or bowel disease linked to autism), a fact mentioned in over two thirds of stories on this issue. It is this link – and hence the more general idea that the MMR jab may be unsafe -that clearly provided the impetus for the story.

However, the source of these claims – Andrew Wakefield's research – is mentioned in only a quarter of these stories, with the broadsheet newspapers accounting for most of these references (suggesting that this was an aspect of the story that was often dropped by those media with less space available).

The bulk of evidence suggests that the MMR vaccine is safe – as opposed to the well established risks of the diseases themselves. The use of such evidence to was often used to ‘balance’ Wakefield's claim – although not, perhaps, as widely as might have been expected. Television took the lead in this respect: half the television reports on the issue referred to such evidence, while less than a third (32 per cent) of the broadsheet press reports did so. Similarly, over a third of all TV reports mentioned that the MMR vaccine is regarded as safe in the 90 countries in which it is used – a point made in only 11 per cent of reports overall.
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Attempts to balance claims about the risks of the MMR jab tended merely to indicate that there were two competing bodies of evidence rather than offer more substantive evaluations of the case for or against a link. The following example are typical:


“Ministers continue to insist the MMR jab which some doctors have linked to autism is the best way of protecting children” (ITV News, 5th Feb, 2002).

“Although health chiefs insist that the MMR vaccine is safe, many parents have been put off by uncertainty over possible links to autism and bowel disorders” (Daily Mail, 5th Feb, 2002).

“The government has mounted campaigns to persuade parents the MMR jab is safe after some research linked it to autism and bowel disorders in children” (The Sunday Times, 28th April, 2002)



The MMR vaccine was introduced in 1988 by Edwina Currie, then Tory Health Minister. In February 1998, Dr Andrew Wakefield and his colleagues from the Royal Free Hospital published a paper in the Lancet (Wakefield A J et al, 1998) based on a study of 12 children with an unusual bowel syndrome (linked to autism). Wakefield et al purported to have discovered traces of the measles virus in their guts. Although this experiment has been repeated a number of times since then, no other researcher has had similar results. The paper in the Lancet did not present evidence linking MMR to bowel syndrome or autism, but at a press conference publicising the research, Dr Wakefield argued that giving children the vaccines in three separate doses would be safer – a suggestion not supported by his many co-authors nor by any scientific evidence.

The evidence provided by Wakefield's research – limited as it is – involves a link between the measles virus (as opposed to the MMR vaccine itself) and a form of bowel disease linked to autism. The connection between the MMR vaccine and autism is a speculative claim made by Wakefield with questionable scientific data to support it.

Despite this, Wakefield's claims were not comprehensively or systematically challenged in media coverage. It is beyond the remit of this study to account for this failure: what is certainly true is that the weakness of empirical evidence in support of Wakefield's claim was never fully aired.

Recent coverage was prompted by two simultaneous events; a measles outbreak in South London and an episode of Panorama broadcast on 3 February 2002, asking ‘How safe is MMR?’ Dr Wakefield, Professor O'Leary and colleagues then pre-published a paper in Molecular Pathology to accompany the Panorama edition, which focused on this research.

Even if we accept the link in Wakefield's data, on the basis of the empirical evidence, it is not clear that a single measles vaccination would be safer than the MMR jab. There is no data establishing a link with autism that compares the MMR vaccine to the measles virus. Nonetheless, the media coverage quickly moved to the speculative link- without, in most cases, exploring Wakefield's actual data. Because the risks involved with non-vaccination are fairly clear, the idea of offering three single vaccinations as a potentially safer alternative thereby gained a great deal of currency – especially on television and in the tabloids (where 71 per cent and 62 per cent of stories mentioned the proposal to offer single jabs).

This government's reluctance to offer single jabs (on the basis that might reduce overall levels of vaccination, when the bulk of evidence suggested MMR was safe and no evidence directly implicated the MMR vaccine), pushed attention onto the Prime Minister. The fact that Tony Blair had a young child was seen as a test of the government's integrity on this issue.

The Prime Minister's refusal to disclose whether Leo Blair had been vaccinated with the MMR jab tended to increase speculation on the matter, and around a third of all the MMR reports (32 per cent) referred to it.

The following transcript from ITV news, broadcast on 4th February, is indicative of the way the story developed:


“It was reported over the weekend that Leo Blair has had the jab although Downing Street still won't officially confirm it. In Tonight's poll most respondents think that Tony Blair should go public. 80 per cent also want alternatives to MMR. This Liverpool clinic does just that – offering single jabs for each disease to worried parents.”


Parent (holding child): “You should be able to have your children vaccinated singly at your own doctors. I object strongly to being told what and when to inject into my children.”


Dr Pat Troop, Deputy Chief Medical Officer: “We have no concerns about our current vaccine. I think it will send a very strong signal that parents will say, hang on we think that maybe there is a problem around this vaccine – why else would you offer us a single vaccine – and confidence would go.”



This report also demonstrates how the argument against single jabs is more difficult to make in a limited amount of time than a simple appeal to parental choice. Indeed, the framework constructed here very clearly places the burden of proof on the side of those defending the MMR vaccine (one of the earliest studies examining the relationship between science coverage and public opinion found that the appearance of a dispute often works to benefit opponents of technology – Mazur 1981: 114).

The decline in public confidence suggested by this report led to another recurring theme – the idea that vaccination levels were falling as a consequence of parental anxieties. This point was made in 42 per cent of MMR stories, despite the limited evidence available to confirm it. In February 2002 the rate of MMR vaccinations had dropped by approximately six percent in the previous five years (it is unclear how much this is due to a lack of confidence in the vaccine). A number of media reports used data rather selectively, which, although often technically correct, implied a more dramatic fall in the take up of the MMR jab.

So, for example, the Today programme reported that the MMR vaccine was down to ‘70 per cent uptake in some areas’ (2nd Feb, 2002), the Mail reported that ‘Uptake of the triple vaccine has fallen to ‘dangerously low levels’ in some areas, according to the Public Health Laboratory Service’ (2nd Feb, 2002), while ITV News reported that ‘in parts of London that figure is down to 65 per cent – meaning only two children in three are having the MMR jab. With so many children left unprotected medical experts fear there is a distinct possibility of a measles epidemic…’ (5th Feb, 2002).

Other media simply made claims without any supporting evidence. The Sun, for example, reported:


“growing concern of possible links between MMR and autism and bowel disorders have seen a massive drop in the number of parents opting for the treatment. The connection was made by Dr Andrew Wakefield in 1998. No scientists confirmed his findings but many parents say their children changed dramatically after the injection”.

 
(The Sun, 5th Feb, 2002)


This example from The Sun is also indicative of the nature of the balance struck between competing claims. Since most health experts were fairly clearly lined up in support of the MMR vaccine, balance was often provided by pitching medical experts against parents: an approach facilitated by the work of parental pressure groups on this issue. This created a serious difficulty for scientists and health professionals, who are only able to propose dry generalisations against the more emotive and sympathetic figures of parents concerned for the welfare of their children.

Our own survey suggests that more parents would, given a choice, still opt for the MMR vaccine over three separate vaccinations or no vaccinations at all. The media coverage, on the hand, suggested anti-MMR parents outnumbered those in favour by more than 5 to 1.
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There is, of course, a danger here of a significant decline in take up of the MMR vaccine becoming a self-fulfilling prophecy, a point we explore below. The key question we should ask is whetherthe coverage enabled members of the public to make informed decisions about MMR, either as citizens (on a matter of public policy) or as parents of young children.



10.2 Media coverage of cloning and genetic medical research

Hargreaves, I., Lewis, J. and Speers, T. ‘Towards a better map: Science, the public and the media’, Economic and Social Research Council.

Kitzinger and Reilly, writing about the coverage of genetic research, identified the dichotomous nature of media coverage on this issue. Human medical genetic research is either framed in terms of'the ‘great promise’ discourse focusing on the benefits the science can bring’ or else, the ‘concern’ discourse, focusing on the risks associated with the application of knowledge gained’ (1997: 322). Our study confirms that this dichotomous framework remains very much in operation: reports tend to be scientifically technical, or else avoid all mention of science and concentrate on the ethical aspect of genetic medical research.


The Sun's coverage of the creation of a national Cell Bank is a good example of this dichotomy, to the extent that the same story is reported twice with very different headlines. The first story, on August 28, 2002, led with the headline ‘EMBRYO CELL BANK SHOCK’, clearly prompting the ‘concern’ framework, even if the copy itself is less alarmist:


“HUMAN embryos are to be used by Government scientists to create a bank of cells for medical research. Couples will be asked to donate embryos left over after IVF treatment. The Medical Research Council would then build up a stock of stem cells – the body's building blocks which can develop into any type of cell. Critics claimed there would be undue pressure on IVF couples to make donations. But the Department of Health said: ‘We welcome the initiative’.”



Two weeks later (on September 10, 2002) The Sun reported the same issue with the headline ‘STEM CELLS BANK A FIRST’, suggesting that such a thing was a symbol of scientific progress.


“EUROPE'S first stem cells bank may be set up in the UK within a year, it was announced yesterday. The National Institute for Biological Standards and Control has won a Pounds 2.6million government contract to run one in Hertfordshire. Stem cells – the body's base cells – can be extracted from embryos and adult bone marrow. Doctors will use them to treat such diseases as Parkinson's and diabetes.”



The ‘great promise’ framework relies upon an understanding of the medical potential of genetic medical research, and television and radio reports on this issue tend to also do a better job than the press in explaining why this kind of science is of medical importance. Television, in particular, is consistent in explaining the scientific rational behind the research, and did so in 16 of the 17 news reports on this issue. However, whilst television may be presenting the issue with a mission to explain it, there is little television coverage overall. So, for example, while the House of Lords decision to permit experimentation of cloned embryos on February 28th was top of both I TV and BBC early evening news broadcasts, coverage of the story was not sustained, making only sporadic appearances over the next six months.

Less than a third of newspaper articles by contrast (32 per cent), explain the scientific rationale behind most of this research. And although the Mail was more likely than many other newspapers to include a scientific rationale, it also provides an example of how this scientific context tends to be excluded when the story moves into the ‘concern’ framework, as in the following editorial:


“In America a lesbian couple deliberately produce a test-tube baby that is, like themselves, deaf. Meanwhile, it is reported that a patient of Italian fertility expert Professor Severino Antinori is pregnant with the world's first human clone, though medical opinion fears for its health in the unlikely event of it ever being born. Such stories provide a chilling, warning vision of the nightmare world we could be entering by allowing such irresponsible dabbling with the very stuff of human life” (8th April, 2002).



Figure 7 shows how often the scientific context is often omitted from newspaper articles about genetic medical research. The first column ‘Science Explicitly Explained’ represents instances where newspapers have dedicated more than one sentence to explaining the science associated with the story covered.
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One could argue that the greater volume of newspaper stories on this issue means that explanations might appear to editors to be repetitive. So, for example, The Sun and The Daily Mirror both ran short explanatory pieces on the day of the House of Lords ruling – (‘STEM CELLS: THE FACTS’ AND ‘HOW STEM CELLS CAN AID MEDICINE’ respectively). The problem with this argument, as we shall see, is the implication that public understanding is such that such repetition is unnecessary.

This lack of clarity may be compounded by the news value given to the more disturbing orfrivolous possibilities of cloning research, with headlines like ‘SCIENTISTS TO CLONE EXTINCT BEASTS FOR THEME PARK’ (The Sun, 20th Aug, 2002) or ‘JUST WHAT THE WORLD NEEDS – ANOTHER TIDDLES’ (The Observer, 17th Feb, 2002). The first of these stories – despite its scientific implausibility – was the subject of a follow up The Sun, through one of their regular ‘vox pops’ featuring the views of a ‘White Van Man’, who opined on August 24th: ‘This is crazy. Scientists could be unleashing something dangerous. I don't think they should be playing around with nature – they might get some nasty surprises…’

Figure 7 also shows that a number of stories in the sample addressed Genetic Medical Research, as opposed to cloning. A smaller percentage of these articles referred to current research helping specific diseases, making it easier for the public to understand why the research was carried out. The following two articles show how journalists and politicians use a reference to a medical disease as a short cut in explaining the research:


“BRITISH scientists yesterday announced a breakthrough in the treatment of cervical cancer – that could be taken in an OINTMENT. They have identified a molecule that kills cancerous cells but ignores healthy ones. The scientists claim it could be sold in ointment form – avoiding surgery or radiotherapy, which affect fertility …” (The Sun, September 6, 2002, upper case in original article).




“I want to make the UK the best place in the world for this research, so in time our scientists, together with those we are attracting from overseas, can develop new therapies to tackle brain and spinal cord repair, Alzheimer's disease and other degenerative diseases, such as Parkinson's,” said Mr Blair … (The Daily Telegraph, May 24, 2002).



On the whole, the dichotomous coverage would, in terms of style, seem to lean in favour of the ‘concern’ framework, which is generally more dramatic and engaging than the coverage of more benign developments in cloning and genetic medical research, which are generally pigeon-holed as ‘science’ stories. Some newspapers do attempt to liven up their coverage, however, with the use of celebrities. Although not mentioned in significant numbers in most media on this issue, celebrities appear in half of all the cloning and genetic medical research articles in the News of the World - in particular the actor Michael J Fox's battle with Parkinsons disease and Christopher Reeve's support for stem cell research.

In terms of public understanding, the main issue here would seem to lie in people's ability to connect these two frameworks. In short, we need to understand something about the science of cloning and genetic medical research if we are to make the ethical judgments that place this issue in the public domain.



10.3 The media and the public understanding of science

Hargreaves, I., Lewis, J. and Speers, T. ‘Towards a better map: Science, the public and the media’, Economic and Social Research Council.

In this section we shall explore the public understanding of and attitudes towards science on the basis of two nationwide surveys. We will look in detail at public knowledge of the three issues we have tracked thus far, and then explore the relationship between media coverage and public understanding.



10.4 Trust

Hargreaves, I., Lewis, J. and Speers, T. ‘Towards a better map: Science, the public and the media’, Economic and Social Research Council.

Our first survey in April showed that people, in theory at least, differentiate between types of scientists in terms of trusting the information they receive.

Most people place a great deal of trust in university research scientists, while a majority say they distrust what scientists working for private business have to say.
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Government scientists come somewhere in between the two. This suggests that scientific information is partly judged in terms of the perceived independence of those producing it. It also reflects trends in other surveys showing the decreasing trust people have towards the motives of private business.

The relevance of this for media coverage is not as straightforward as it might seem. Even if it is clear from media coverage who a scientist quoted is working for (and, perhaps more pertinently, where their funding comes from), it is unlikely, given the generally low levels of recall elicited by news, that most people are able to attend to such detail when absorbing information.

A majority also say they distrust scientific information they receive from the media – another response we should not take at face value. Research generally suggests that many people often claim to receive media – especially, in the British case, the press – with a high level of critical scepticism. This scepticism tends to be somewhat abstract, however, as people tend to trust the media they actually use (Hargreaves and Thomas, 2002). Given this, it is not at all certain that people are actually this discriminating in processing information (Lewis, 2001; Kitzinger, 2000), as we will see shortly.

Since our first survey suggested that people assume that the motive behind research is important to understanding the research itself, we explored the issue further in our second survey. The results here suggest that if some people are cynical about the aims of scientific research, a clear majority – 70 per cent – still see scientific research as a force for good in the world.
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While one in seven (14 per cent) of the stories on the MMR coverage in our study refer to a decrease in the trust of science and scientists in the last few years – this response would indicate that one should not over-estimate this loss of trust. So, how big an impact did issues like CJD/BSE, in which mainstream science was called into question, actually have on people? The second survey asked the following open-ended question, with responses as listed:
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Thus prompted, a majority do imply a decreasing level of trust, although since the question tends to encourage this response, it is notable how many – 45 per cent – say that nothing has decreased their level of trust. And while the CJD/BSE outbreak is often regarded in media discourse as the key moment in this respect, it may be a distant memory for some people, since it only just heads a fairly wide list of issues people were able to nominate.



10.5 Overall levels of scientific understanding

Hargreaves, I., Lewis, J. and Speers, T. ‘Towards a better map: Science, the public and the media’, Economic and Social Research Council.

Both surveys asked the same 13 questions in order to establish levels of public understanding of science or science policy. The questions were designed to test a basic (rather than advanced) knowledge of the science or research, with particular emphasis on exploring the policy and political developments in relation to scientific issues. It is worth noting, at this point, that we are not suggesting that these questions are all necessarily things people need to know to be able to make useful or worthwhile responses to these issues. Some facts, in this respect, are clearly more pivotal than others. We shall return to this in our Conclusion: at this point, we want simply to record what people knew, what they didn't, and, crucially, how these things might be responses to media coverage.

All the questions in the index were multiple choice, offering between two and five possible answers. The average number of correct responses remained remarkably constant – and fairly low – across the two surveys, decreasing marginally from 5.0 correct responses in April to 4.9 correct responses in October (around 38 percent in both surveys). On the basis of this, it is clear that overall levels of public understanding are fairly low, especially when one considers that the average score is not much higher than it would have been – given the multiple choice format- had people been guessing arbitrarily throughout. We should note, however, that the shape of responses do suggest a degree of understanding, albeit limited, in some areas.

What is, perhaps, more surprising, are the scores amongst those with more science education, or more education generally. While those with more education did better, the difference between those with more and less education was not as great as might have been expected.
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So, for example, while those with no science education at all scored between 4.3 and 4.5, those with science degrees only scored just above 50 per cent (between 6.8 and 6.9).
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In terms of age, those between 45–54 scored highest, with the under 25s and over 65s scoring lowest. There are some interesting exceptions to this, which we will look at later in relation to climate change.

Although television is the most popular source of information about science related stories (59 per cent say it is their main source of such information1), the amount of television people watch has little effect on knowledge. Heavier television users tend to score lower, although this group also tends to be less educated. The frequency with which people watch television news also has little discernible effect, with the exception of people who watch little or no news, who do tend to score lower.

Perhaps not surprisingly, broadsheet readers did better than tabloid readers, although again, differences are not that great. Most broadsheet readers averaged scores between five and six, tabloid readers between four and five (although readers of the Daily Star were well at the bottom of both surveys, averaging around 3.5 correct answers).

Given the fairly low levels of knowledge overall, it is not surprising that when we asked respondents (in the October survey) if there were occasions when they ‘felt confused about scientific issues’, most – 79 per cent – said yes. Interestingly, those who admitted feeling confused knew slightly more (4.9 to 4.7) than the 21 per cent who claimed they did not!

When it came to self-assessment in relation to three issues, people were a little more self-aware. In each case, those who felt well informed about the issues did better than those who felt ‘partly informed’, with those saying they felt ‘not very well’ informed scoring lowest.

[image: Figure 11]
Figure 11
[bookmark: d0e2808]Show description 11



Once again, however, the differences are not great, all of those groups claiming to be well informed scoring an average less than 50 per cent. This highlights the problems in testing knowledge purely through self-assessment (an increasingly common practice) revealing as it does the gap between claiming to be informed and actually being informed. While self-assessment might be useful in measuring people's self-confidence, such measure do not, on their own, tell us what or how much people know.
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If most people are sometimes confused about scientific issues, who do they blame? Chiefly, according to half the people in our survey, the complexity of the scientific issues themselves. Yet how difficult is most of the basic science that makes it into the news? While science can, like any discipline, be very difficult, most of the questions in our public understanding index were at a fairly basic level. So, for example, the ‘greenhouse effect’, in which greenhouse gases accumulate to prevent heat from escaping from the Earth's atmosphere, is a fairly simple concept to understand. As an idea, it is not much more complex than understanding, say, the offside rule in football (let alone the difference between, say a 4–4-2 and a 3–5-1-1 formation). And yet most people (16 per cent in the April survey, 17 per cent in the October survey) were simply unaware of the workings of the greenhouse effect, assuming, instead, that greenhouse gases thinned the ozone layer (a response we shall look at in more detail when we look at the public understanding of climate change).
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The second most nominated source of confusion was the media, and it is to the role of the media that we now turn.

1 This is followed by 22 per cent who nominate newspapers as their main source, seven per cent say radio, five per cent the internet, four per cent magazines, two per cent books and two per cent say their friends. Newspapers top the list of second favoured sources (45 per cent, followed by television (25 per cent), radio (11 per cent), friends (five per cent), the internet (five per cent), magazines (four per cent) and books (three per cent).



10.6 What did we learn from media coverage between April and October?

Hargreaves, I., Lewis, J. and Speers, T. ‘Towards a better map: Science, the public and the media’, Economic and Social Research Council.

The simple answer would appear to be simple – we did not learn very much that we didn't know before. As Figure 9 suggests, patterns of knowledge or ignorance are remarkably consistent across both surveys.
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In terms of question by question comparisons, most differences between the two surveys fall within a three per cent range. Only five knowledge questions showed shifts of five per cent or more from April to October. We found:


	
a seven per cent increase of those who correctly identified a forest as an example of a ‘carbon sink’ (up from 51 per cent to 58 per cent);



	
a five per cent increase of people incorrectly identifying ‘less rainfall in winter’ as a predicted outcome of climate change (from 19 per cent to 24 percent), although correct responses (‘more rainfall in winter’) only dropped by one per cent (from 53 per cent to 52 per cent);



	
a seven per cent drop in those who correctly stated that the bulk of evidence suggested no link between the MMR vaccine and autism (from 30 per cent to 23 per cent), with a 14 per cent increase in those stating incorrectly that there was ‘equal evidence on both sides of the debate’ (up from 39 per cent to 53 percent);



	
a seven per cent drop in those incorrectly stating scientists had recently cloned a human being (from 16 per cent to nine per cent – although the shift here was a seven per cent increase in ‘don't knows’ rather than towards a correct response);



	
a six per cent increase in those correctly identifying the treatment of disease as the main focus of stem cell research (from 60 per cent to 66 per cent), with a five per cent drop in those incorrectly identifying the creation of identical copies of human beings as the main focus (from 11.5 per cent to 6.5 per cent).





Most of these shifts are still too small to be anything other than mildly suggestive. The only discernible pattern in these responses is a small shift in the understanding of stem cell research, away from fears about the cloning of human beings, and towards an awareness of the use of stem cell research for treating disease (a point we shall take up shortly).

Overall, however, most increases and decreases in knowledge are minor and scattered fairly arbitrarily. This suggests that, despite fairly persistent media coverage of these issues, there is no significant increase in public understanding. This does not imply, however, that the media coverage has had no impact on public understanding, merely that any impact on knowledge is fairly consistent over time. This finding is very much in line with other studies of public opinion, which tend to find that, unless subject to major media campaigns, changes are gradual and long-term (see, for example, Page and Shapiro 1992). For those wishing to influence public understanding, this not only requires remaining (to use current political jargon) ‘on message’, but doing so in way that establishes or fits within the overall framework of news reporting.

We shall develop our understanding of the media's role when we look in more detail at knowledge of the three issues, when some interesting patterns emerge. As we shall see, the framework for understanding an issue may develop fairly quickly in a burst of coverage (as with MMR), or with repetition of longer periods of time (as with the other two issues). This presents a real challenge for anyone seeking to influence public opinion.



10.7 The media and public understanding of climate change

Hargreaves, I., Lewis, J. and Speers, T. ‘Towards a better map: Science, the public and the media’, Economic and Social Research Council.

Our analysis of media coverage suggested that this was an issue that received more attention in the broadsheets than the tabloids, with The Guardian and The Sun/News of the World being at the two ends of the spectrum. It is notable, then, that in the October Survey 83 per cent of Guardian/Independent readers felt that climate change ‘was something we should be concerned about’, compared with only 55 percent of Sun readers. A significant proportion of readers would therefore appear to be following their newspaper's lead in their levels of concern, or else have selected a newspaper in line with their own preoccupations.

More profound, perhaps, is the way media content is generally reflected in the public understanding of climate change. In short, people are aware of the issue, and most people are able to link climate change to the destruction of forests and carbon dioxide emissions. But few people can explain the process behind this link, and as a consequence, see climate change as a consequence of a whole hotch potch of environmentally sensitive issues. Whether this matters or not, in terms of people's ability to contribute to discussions about the climate change, is an issue we shall take up later. Our concern at this point is the way in which media coverage is reflected in public understanding.

As we have seen, media coverage does pay attention to the proposed causes of climate change (55 per cent of stories make some reference to the causes), but only in cursory way. So while greenhouse gases are mentioned in four out of ten newspaper articles, the greenhouse effect itself is rarely explained. It is perhaps not surprising then, that confronted with a list of possible causes, most people tend to respond with a rather cavalier list. Most of the issues on this list are matters of environmental concern, but some have little to do with climate change (see also Bell 1991: 239, for a discussion of knowledge of the causes of climate change).
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On the surface, the number of people who see the hole in the ozone layer or nuclear power plants as causes of climate change is difficult to explain: this is not, after all, a claim made in media coverage. But the fact that so many people make these links tells us something about the way people learn from the media.

Other research on the relationship between news and public understanding suggests that most people consume news rather inadvertently, and hence only take in certain aspects of a story. They also find it hard to follow the often truncated narratives of news – which unlike other stories, tends to start with the climax of a story before giving any history or background – and hence a great deal of information passes people by. The information that does stick, in this context, is often based on often repeated associations (Lewis, 1992; 2001). People then use what information they have to make sense of the world – what has been called ‘low information rationality’ (Sniderman, Brody and Tetlock, 1991) or ‘information short-cuts’ (Popkin, 1991).

In the case of climate change, this involves turning associations (between environmental problems like the thinning ozone layer and global warming) into causal links. In the last few years, media reports have often mentioned global warming and the ozone layer in the same breath:


“A new satellite which will provide scientists with a kind of health check forthe earth was launched today. The satellite, costing £1 and half billion, will orbit earth forthe next 5 years studying things like the hole in the ozone layer and global warming” (ITV News, 1st March, 2002).

“WHEN British engineers pioneered the industrial revolution and the world's first great factories 200 years ago, their eye was on progress and profit – not pollution. But scientists now believe it put us on a collision course with nature, which will see the destruction of many aspects of life on earth. Hundreds of millions of cars now spew out poisonous gases. Cities belch smoke up into the ozone layer, while distant conferences sit and discuss what to do about it. At the heart of the debate is the effect of ‘global warming’ and the ‘greenhouse effect’, caused by us producing too much carbon dioxide from burning fossil fuels. If addressed quickly enough, we might start to slow the process of the planet getting hotter” (The Daily Mirror, 29th March, 2002).



Neither of these examples assert a causal connection, and yet in the absence of any other explanation offered, most people tend to assume one. This is suggested more clearly by the response to a question asked in both surveys about the greenhouse effect. The erroneous idea that greenhouse gases effect the climate by thinning the ozone layer outnumbers correctly responses (they ‘prevent heat from escaping out of the earth's atmosphere’) by more than three to one. Bell also found that people often attributed rising temperatures to ozone depletion, which he describes as a ‘classic case of meltdown between events with similar mental scripts’ (1991: 245).

[image: Figure 16]
Figure 16
[bookmark: d0e3075]Show description 16


While those with more science education were more likely to get the answer right, the figure still rises to only 24 per cent for those with a formal qualification in science (GCSE or above). And the percentage of correct responses overall is notably lower than the 25 per cent who claimed to be ‘well informed’ about this issue.

One could argue that ignorance of the technicalities here are less important than a more holistic understanding of the environment. Thus, for example, one could argue that people are right to understand the thinning ozone layer and the greenhouse effect as linked, in the sense they are both environmental problems caused by industrialisation and human Activity. We shall return to this issue in our Conclusion: for the time being, what interests us about these responses is what they reveal about way media coverage (whether it means to or not) creates explanatory frameworks.

Interestingly, the age group most likely to get this particular question right was the one with the lowest scores overall – the 18–25 year olds. Those in this age group with more education did particularly well, 22 per cent those with A-Levels and 37 per cent of those with a degree answering correctly. This suggests that schools have recently included a scientific explanation of global warming in their teaching, with a considerable degree of success.

General lack of certainty about the causes of global warming is also reflected in the difficulty people have in connecting the local with the global, thereby understanding how the daily choices in their own lives might be linked to climate change. So, for example, although a number of stories linked global warming to the phrase ‘fossil fuels’, few explained what this meant, and less than two per cent of the articles mentioning climate change in our study made any reference to how the public might contribute to reducing the rate of climate change.

A rare attempt in our sample to deal with this type of issue is made by The Observer's travel editor Jeannette Hyde, as follows:


“one seat on a flight from the UK to the US is responsible for as much global warming from carbon dioxide emissions as one average driver using a car in the UK for a year” (17th April, 2002).



While it is very difficult to be definitive about environmental impacts, many climate change scientists have argued that flying goods around the world tends to involve the burning of more fossil fuels than buying local produce, thereby contributing to climate change. Since this is a good example of how people's everyday choices may have an impact on the issue, as well as one which reveals a degree of understanding of what fossil fuels are, we asked people in our surveys to make such a choice.
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The word ‘organic’ is undoubtedly a source of confusion in this respect, since it is generally associated with environmentalism, suggesting, once again, that for around a quarter of our sample, associations may be standing in for causal relationships2. The answers do suggest, nonetheless, that more people (more than four in ten) were aware enough of the role of fossil fuels to make the hypothetical choice for local produce.

In some instances, ‘low information rationality’ does push a majority towards the correct response. The concept of a ‘carbon sink’ may have been familiar to a minority following post-Kyoto negotiations between the US and Europe, but it is not a term widely used in media coverage. Nonetheless, there was enough information in the following question for most people to work out what it meant.
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Since the association between deforestation and climate change is already well established (partly by long-running campaigns to save rain forests), ‘forests’ become the most plausible response for a majority of respondents.

Our news study also suggested that the news media pays considerable attention to the consequences of global warming, particularly in the British context. To test how widespread knowledge of these consequences is, we asked a question with a correct response that is, in some ways, counter intuitive. Hence the predicted increase in winter rainfall might seem, for some, to contradict the idea of ‘global warming’ (for British people, wet and cold weather are often seen to go together). Nevertheless, most people in both surveys gave the correct response.
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So if the news tends to ignore the processes behind global warming, it appears to be much more instructive in creating an association in people's minds between climate change and increased rainfall. This fits, once again, with news values, in which the dramatic flooding in recent years has been linked with climate change.

Climate change has become a major international political issue in recent years, and the surveys included a question to examine whether one of the main points of conflict in international negotiations on climate change is common knowledge.
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This is an issue that has received a moderate amount of media coverage, and around half our respondents get it right. Answers here might also be influenced by attitudes to the Bush presidency. What is more notable about this response is the comparative absence of incorrect assumptions. This appears to be one of those areas that people either feel they know or they don't – over 90 per cent of responses are either correct or ‘don't know’. The fact that this is unusual is indicative of the process by which people learn from news: this is one of the few questions that does not involve answers where associations people draw from media coverage might steer them in the wrong direction.

Overall, the relationship between media coverage and public understanding on this issue demonstrates both the media's power to inform and, inadvertently, to misinform. On the one hand, most people have clearly learnt a number of things from the media coverage of this issue, but the way people absorb information from the news means that they are also inclined to mistake thematic links for causal links. This, in turn, has made people concerned about climate change, but much less clear how it works.

2 We are aware that the use of fossil fuels in the production and transportation of pesticides in the production of the non-organic apples may complicate this comparison. While it is possible that those choosing the organic option were making such a calculation, we think it more likely that those who are aware of the role of fossil fuels in global warming would have picked the first option.



10.8 The media and public understanding of the MMR controversy

Hargreaves, I., Lewis, J. and Speers, T. ‘Towards a better map: Science, the public and the media’, Economic and Social Research Council.

As we saw in the coverage of the story itself, the MMR issue is often compared to the BSE/CJD crisis, both stories involving potential risks to the public initially denied by both government and mainstream science. And there is no doubt that the BSE controversy framed much of the MMR coverage. Andrew Wakefield may be something of a voice in the wilderness, but, pitted against a phalanx of government officials and experts, journalists were also unwilling to discount the possibility that he may be right.

We found, first of all, that many of the key moments in the narrative did get across. Indeed, in many ways this story was the most successful of the three at communicating key themes. In particular, the specific link between MMR and autism was repeated in most stories on this issue, and most people (two out of three of our respondents in both surveys) were consequently aware of it.
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Leo Blair's role in the story was also widely covered and widely known – producing one of the highest percentages of correct answers in both surveys (66 per cent in April and 70 per cent in October)3.
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Quite why the Prime Minister's involvement produced such a high percentage of correct responses is less obvious. While mentioned in many stories (32 per cent in our sample overall), it was by no means the most prominent aspect of the coverage. It is possible that the human interest value of the Prime Minister's personal involvement in the story made this information more memorable. But we should not overlook the importance of Tony Blair's position in the story. For people confused about who to trust, this was an important indicator of the government's faith in its own position. In a nutshell, was the government's support for MMR deeply felt or merely tactical and strategic? Leo Blair might, therefore, be reasonably seen as a test of the government's confidence in its own position.


This point alerts us to the importance of narrative in communicating information. Tony Blair's involvement was significant because it came at a key stage in the narrative, made all the more compelling by the degree of suspense surrounding it4. If Leo Blair had been given the MMR vaccine, our findings suggest that the Prime Minister's refusal to disclose this information (while understandable on a personal level) was, in public health terms, a mistake. It kept open the possibility that the Prime Minister had reviewed the evidence and decided against the MMR jab, which can only have added to people's fears.5

As we have established, many media reports gave voice to both sides in the ensuing debate about the safety of the vaccine. This was sometimes a debate between scientists, and sometimes a debate between scientists or public health officials and concerned parents. The role of parents in this balancing act allowed anecdotal evidence from parents with autistic children to enter the discussion – which, while not authoritative as scientific evidence, is powerful rhetorically. Indeed, scientists or public health officials cannot have relished debating people who not only commanded immediate public sympathy, but whose own children were, apparently, testimony to the risks involved with vaccination.

If some media reports did point out that the weight of scientific evidence suggested the safety of MMR, this was not, apparently, the impression created by the coverage. When asked about the scientific evidence, many people (25 per cent in April, falling to 20 per cent in October) felt that Wakefield's speculative claim was actually backed (rather than contradicted) by most research, while the most popular response was to say that there was ‘equal evidence on both sides’.
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This indicates that the traditional ‘balanced’ approach taken by many reports seems to have been what lingered in most people's minds: indeed, the impression of an equally divided body of research on the controversy hardened between April and October, rising from 39 per cent to 53 per cent. This increase of 14 per cent was the biggest overall shift in our knowledge index, and suggests a degree of confusion early on in the story, with the ‘balanced’ framework becoming more dominant as the story developed.

What we see here, once again, is a distinctive pattern of learning, whereby people absorb a dominant media framework, and then use it to make suppositions. So even where reporters spell out the relative weight of evidence, as this BBC report did:


“ parents… have to decide who to trust – either the vast array of medical experts here and abroad who are convinced MMR is safe or Dr Wakefield who has the vocal support of a minority of parents” (BBC News, 7th Feb, 2002).



What appears to get heard is merely that there are two bodies of evidence. In this instance, this encourages a movement away from both the correct answer and the most obviously incorrect answer, and towards a misleading and decidedly uncertain middle ground.

Another often repeated aspect of the story – the idea that the take up of MMR was falling fairly rapidly – also seems to have hit home. When asked how much take up was falling (at a time when evidence suggested a fairly small overall decline), a plurality overestimated, with less than one in six people giving the correct response. Once again, this suggests that people are not necessarily responding to the details of media content – claims about the overall decline were rarely technically inaccurate – but to a simpler association in which the repetition of the theme of declining take-up (the third most prominent theme in our sample of the coverage) led to an assumption over-estimating that decline.
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We do not know, as yet, what the longer-term implications of this story are for the decline in take-up of the MMR vaccine, although our survey offers some clues. When respondents were asked what choice they would make, about half opt for the MMR vaccine. For many respondents, of course, this is merely a hypothetical choice. Nevertheless, this does suggest that while it remains the most popular option, there has been a serious loss of confidence in the vaccine. The decline from 53 per cent in April to 47 per cent in October is, perhaps, a particularly worrying trend for public health professionals.

The ‘separate vaccines’ option – the second most recurrent theme in media coverage – is the most popular alternative, favoured by around a third of respondents in both surveys.6
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What lessons might be leaned from this? Journalists clearly felt that they acting in the public interest, while the desire to question officialdom, in whatever form it takes, is manifestly a healthy one. And the popularity of the ‘separate vaccines’ option suggests that journalists were aware of the public health risks of non-vaccination.

The problem, in retrospect, was that the debate was not, on the whole, about the key scientific aspects of the controversy. The fact that the empirical evidence provided by Dr Wakefield did not involve the vaccine at all (implicating the measles virus, not the MMR combination) received very little discussion. In short, the subsequent publicity given to the single vaccine occurred despite there being no empirical evidence to support it. The use of anecdotal evidence from a selective (and unrepresentative) group of parents might also be regarded as unhelpful for such an important matter of public policy.

These points matter, because the coverage clearly shaped the way many people understood the issue, and appears to have led to a loss of confidence in the vaccine in Britain – while confidence remains high elsewhere. And the public health consequences of an increase in measles, mumps and rubella infections are very serious indeed.7



Given the risks involved following a loss in public confidence, should journalists subject the claims of maverick scientists like Wakefield to more scrutiny before reporting them? This raises a more general question about the coverage of science, which we put to people in our October survey.
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Perhaps surprisingly, nearly half felt that when scientists go against the grain (as Wakefield has), the media should wait until other studies confirm those findings before covering it. This reticence may seem odd, particularly since this issue does not involve issues of privacy, and since such work may already be in the public domain through publication in reputable journals. But it speaks to the degree to which many people feel the need for expert guidance on scientific issues. As this parent put it, writing in The Sunday Times (on February 10th): ‘I hadn't gone on the internet and surfed my way across every single website on MMR. I don't have a science degree either, so I hadn't read every study ever published in a medical journal.’ The choice, for her, came down to trusting advice from her GP, who she felt was in a better position to evaluate the evidence than she was.

This brings us, perhaps, to the difficulty at the heart of coverage of a health scare like MMR. The story appears to have created doubts in many people's minds about the safety of the MMR vaccine. And yet, unlike a decision to avoid beef, eggs or any other ‘suspect’ foodstuffs, avoiding the MMR vaccine increases the risk of potentially harmful disease. It was difficult, in this context, for most parents to know what to do for the best (other than opt or campaign for single jabs, a solution without any empirical evidence to justify it) or who they might to seek guidance from. Tony Blair's refusal to disclose his own decision on MMR, in this context, made the gap between confusion and guidance much more difficult. While for many science stories this might not be a problem, in this case there are direct consequences for public health.

For the purposes of this study, however, what is striking is how successfully the main themes of the media coverage formed the building blocks for public understanding. This was not, after all, a major, headline grabbing story. Yet the consistency of the coverage, the coherence of the narrative, and the connection to a broader public interest made much of it memorable – a point we shall take up later in the Conclusion.

3Because this question is not, strictly speaking, knowledge of science or science related policy, it was not included in our public understanding index.

4 See Lewis, 1991, for an analysis of the importance of narrative codes in communicating news.

5 One should not forgot, of course, the way in which John Gummer's attempt to assuage fears about beef by feeding his children burgers during the BSE crisis appeared to backfire. The Prime Minister's standing and image is, however, probably more credible and authoritative.

6 Although it is worth adding that respondents were not asked to pay more for this option.

7 A point graphically made in February 2002 by Dr Liam Donaldson, the Chief Medical Officer, and later by a science museum exhibition and website on the issue.



10.9 The media and public understanding of cloning and genetic medical research

Hargreaves, I., Lewis, J. and Speers, T. ‘Towards a better map: Science, the public and the media’, Economic and Social Research Council.

The topic of cloning and genetic medical research has received a great deal of research in terms of the public understanding of science. The Wellcome Trust, in particular, (an independent research-funding charity that aims to improve human and animal health) has played a key role in researching public attitudes towards cloning.

Like many such studies, we found a high degree of public uncertainty. Of the three issues under scrutiny in our study, this would appear to the one most people find esoteric. While most people claimed to be ‘well’ or ‘partly’ informed about climate change and MMR, more than two thirds in our October survey (68 per cent) admitted to feeling not very well informed about this area of scientific research.
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This may well be partly a response to the way the fact that this remains very much a ‘science’ story. Our media analysis suggested that the cloning/genetic medical research story is the most likely of the three to involve scientists as sources and the least likely to provoke engagement in newspaper editorials or letters pages.

Interestingly however, when asked questions about the scientific aspects of the story our respondents did not do conspicuously worse in this area than the other two. What does stand out, in terms of our knowledge index, is the consistently high number of ‘don't knows’, in response to questions on this issue. In our October survey, for example, the percentage of ‘don't knows’ in response to questions on this issue never dropped below 26 per cent (while three questions on the other two issues produced ‘don't knows’ of five percent or less). In short, if people are more confident than they should be about their knowledge of climate change and MMR, they are much more tentative about cloning and genetic medical research.

So, for example, close to half our respondents were aware that one the key developments in biotechnology in recent years has been the mapping of the human genetic code.
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And most people are aware that the main aim of stem cell research is to create cells to research the treatment of disease.
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Both the questions also indicate a small but interesting shift, between April and October, away from the association with the more stereotypical images of cloning. Thus the percentage assuming that the key development in biotechnology was to have ‘cloned a human being’ dropped from 16 per cent to nine per cent, while those assuming the main focus of stem cell research was to ‘create identical copies of human beings’ dropped from 11.5 per cent to 6.5 per cent. By contrast, those associating stem cell research with the treatment of disease increased from 60 per cent to 66 per cent.

This suggests that some progress may have been made since the Wellcome Trust's 1998 report Public Perspectives on Human Cloning, which used focus groups and in-depth interviews to see how attitudes were ‘influenced by the provision of extra information’. They found that the public's acceptance of research on cloned embryos was ‘dependent on there being direct medical benefits’ – something our study suggests there is now an awareness of.

Overall, our analysis of media coverage found the presence of both the ‘concern’ and ‘great promise’ frameworks in the coverage (Kitzinger and Reilly, 1997). It is possible that while they do not appear to be capturing the public imagination, the sheer repetition of ‘great promise’ stories is beginning to seep through, thereby strengthening the association between cloning and genetic medical research and the treatment of disease.

The presence of the ‘concern’ framework, on the other hand, is most clearly revealed in relation to questions of public policy, in which public ignorance is widespread. The House of Lords decision to permit experimentation on cloned embryos in late February was covered by all the major media, and yet most people were not only unaware of this, they assumed that such things were not legal in Britain. In both surveys we asked whether the government allowed UK scientists to ‘clone human embryos’, and only around a quarter said yes (28 per cent in April, dropping to 22 per cent in October), while around twice as many (46 per cent and 48 per cent) said no.
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Thus not only are most people unaware of public policy in this area, the presence of the ‘concern’ framework is still palpable enough for many people to assume the government could not have sanctioned this kind of research. Indeed, in this case, recourse to the ‘concern’ framework appears to have increased slightly between April and October.

We were aware that the phrase ‘clone human embryos’ is particularly powerful in triggering the concern framework, so in October, we also asked essentially the same question using different, less obviously evocative phrasing (removing the words ‘clone’ and ‘embryo’ and substituting it with phrase ‘make exact copies of human cells’). While this did appear to reduce the assumptions of the concern framework somewhat (by around six per cent), the overall direction of responses remains the same.8
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Thus it appears that while the ‘great promise’ framework informs an understanding of where the science is moving, the ‘concern’ framework comes to the fore in discussions of public policy. This suggests that many people have some way to go in connecting the realms of science and policy, the former being seen as generally positive, the latter being burdened by images of cloned human beings (a development most people clearly oppose).

Policymakers in the public understanding of science movement often argue that the more science the public knows, the more supportive they will be on this issue (a point debated in some of the academic literature). Either way, it seems likely that since most people have such little confidence about their knowledge in this area, attitudes are clearly far from entrenched. They appear to depend on whether people are thinking with the ‘concern’ framework in mind, or whether the ‘great promise’ framework is more to the fore. To test this, both surveys contained two questions to gauge people's attitudes towards genetic science. In April, these were asked first; whereas in October, they were both deliberately placed immediately after the question in which a majority had stated that the main aim of stem cell research was the treatment of disease.

What we found was that a fairly small change in question order produced a significant shift in response away from the concern framework towards the great promise notion. In the first survey, when asked out of the blue, ten per cent more people found these trends worrying than encouraging. In the second survey (two thirds having just answered a question linking genetic research to the treatment of disease), the change in context appears to reverse the response, with ‘encouraging’ outscoring ‘worrying’ by nine per cent.

[image: Figure 32]
Figure 32
[bookmark: d0e3648]Show description 32


Similarly, the number of people concerned about the regulation this research drops by 12 per cent in the second survey, from 50 per cent to 38 per cent.9


In both cases, it appears that the more knowledge people have of the overall drift of this research, the more encouraged they are by developments in this area. This is confirmed when we break down responses to these questions. In the April survey, for example, when most people were more worried than encouraged, those with any science education were 19 per cent more likely to find the research ‘encouraging’ rather than worrying. (54 per cent versus 35 per cent).
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This does not mean that the media or the public have no cause for concern: the ethical boundaries of such research are clearly important matters for public discussion. What matters here is that the concerns people have are based on a broad understanding of the risks and potential of medical science. And despite people's lack of confidence about their knowledge of this issue, our survey suggests that the coverage has reported the medical benefits of such research and that this coverage shows signs of forming part of the public understanding.

The challenge, for scientists, policy makers and journalists, is to move away from the dichotomies of the great promise and concern frameworks towards a more integrated approach, whereby we can decide what kind of scientific research we should support and which we should not. To this end, we would make the following suggestions:


	
Scientists, policy makers and journalists should find ways of engaging the public more in this story without resorting to ‘wacky science’ stories about things such as the cloning of prehistoric creatures. Some television and newspaper articles, for example, have attempted to inject stories about the medical science with human interest.



	
At the same time, there is still much to be done before people feel confident about this issue. While media – including the tabloids – have attempted to explain the science (and to connect the dots between words like ‘stem cells’ and ‘cloning’), these points will bear a great deal of repetition if the public are able to construct a coherent set of associations with which to make sense of it all.





8 Ignorance of policy in this area was also reflected in a question about the ownership of genetic information, only a quarter of respondents being aware that such information is in both the public and private domain.

9 Needless to say, in both surveys most people are clearly unaware of what the Government is or is not doing, and their answers must be seen in that context.




10.10 Conclusions

Hargreaves, I., Lewis, J. and Speers, T. ‘Towards a better map: Science, the public and the media’, Economic and Social Research Council.

We now return to three questions central to our inquiry. First, what do we, as a public, need to know about climate change, MMR and genetic media research? Second, what have most of us learnt from media coverage about these issues? And third, to what extent does our study suggest a model of media and public understanding which might be used to create a more informed public? Since the science based stories we have tracked each have their own distinctive features, we will begin by considering them case by case, before suggesting some more general Conclusions.


Climate change is part of a long running news story, told by a mix of scientists, politicians, environmentalists and interest groups. If the idea of the greenhouse effect in causing global warming was once seen as controversial, we now see the weight of scientific opinion confirming it. This movement towards consensus is generally reflected in media coverage (with a few dissenting voices).

Media coverage of climate change often refers to its causes, and there is a fairly high degree of public awareness that human activities such as deforestation and fossil fuel emissions are said to cause climate change. What is less apparent in news coverage is a focus on the scientific process involved, such as the nature of the greenhouse effect. The absence of this explanation is reflected in public understanding: most people clearly don't know what the greenhouse effect is or how it works.

This is not, perhaps, surprising. What is more interesting is how people use information to construct an explanation. Ideas with little media presence – such as the mechanics of the greenhouse effect – are unlikely to filter through, and yet many people still feel able to make knowledge claims. They appear to do so on the basis of the presence of often repeated associations in media coverage: in this case, between the thinning ozone layer and the greenhouse effect. Thus what is, in media coverage, merely a juxtaposition (under the general heading of human-made environmental problems) undergoes a cognitive leap in public understanding, so that it is understood as a casual relationship.

Many scientists would feel that this is a problem, and that people ought to know the simple mechanics of the greenhouse effect. But does it really matter if they don't? From the perspective of democratic citizenship, it could be argued that such knowledge is unnecessary. For citizens to understand and act on the issue, they only need to be aware of the causes and consequences of climate change, so that they are in a position to judge what measures might be taken to combat it.

On this count, our study does suggest that certain repeated themes about causes and consequences are filtering through, although there is also a degree of confusion that appears to come from lumping environmental problems together. This may make it difficult for many people to judge the specific merits of climate change proposals. Some policy makers might argue, for example, that the connection many people make between nuclear power and climate change is fallacious and thus profoundly unhelpful.

But one could also argue that if people are somewhat undiscriminating in their assessment of the relationship between environmental problems – from air pollution to nuclear waste – the rather muddled picture that emerges does have a certain coherence. Most people are able to make links between a range of human activities that have a negative environmental impact. If past generations happily embraced industrial consumerism in blissful ignorance of the environmental consequences, they no longer do so with quite the same disregard.

And yet it remains questionable how far this awareness translates into active citizenship. Most people, when prompted, express concern about climate change and felt the government should do more to tackle it. However, when polls ask people to say, unprompted, which issues concern them, environmental issues barely register (in a Mori survey in December 2002, environmental issues came 19th on the list of issues facing Britain, below trade unions and inflation). In this context, we would suggest that if there is a gap in media coverage and public understanding of climate change, it is not a simple absence of scientific understanding. The problem, we would suggest, is more a question of emphasis.

Firstly, while the predictions coming from the UN committee on climate change (amongst others) are dramatic and catastrophic, most of the misery is likely to fall on countries in the third world. The effects of climate change on Britain are seen as far less alarming. While the media often discuss the consequences of climate change, media coverage on this issue – as on many others – is often somewhat parochial, with many casual references to its more benign effects. This may explain why the issue of not generally seen as as important. This may also partly explain why broadsheet readers, whose newspapers have a more international focus, are more concerned about this issue. The challenge here is to make the sheer scale of potential global damage that climate change may inflict a major and recurrent news story. An emphasis upon the specifics of the science of global warming is not likely to be especially helpful in this context.

Second, most people need practical rather than technical information. The widespread use of scientific shorthand – notably terms such as ‘greenhouse gases’ or ‘fossil fuels’ – assumes rather than communicates an understanding of the causes of climate change. At the risk of simplifying the complexities of environmental impacts, it would be more helpful to use more direct language, to specify the kinds of activities that most contribute to climate change and what might be done to limit them.

Of the three stories we looked at, the MMR debate most clearly became a news story in its own right. The story's script was undoubtedly influenced by the ghost of the BSE controversy. Was this another case, reporters’ asked, of mainstream science and the government rushing prematurely to the defence of the status quo? The story followed a widely repeated pattern, in which a maverick researcher and concerned parents questioned scientific officialdom, with the Prime Minister and his young son becoming personally involved as the government resisted calls, amidst declining public confidence, to offer an alternative to the MMR jab.

Our study revealed that the main elements of this story – the alleged link between MMR and autism, the Prime Minister's refusal to disclose whether his son Leo had been given the MMR jab and subsequent the fall in public confidence -became widely known. Indeed, the extent of public knowledge on this issue demonstrates the power of the news media to inform. What made this story stick, we would suggest, was the consistency of the messages across different media and the speed with which it became a matter of public interest rather than simply a debate between scientists.

The downside, in this instance, was that the overall framework used to tell the story was so powerful that it created a perception of a divided scientific community with two conflicting bodies of research. This perception was undoubtedly exacerbated by Tony Blair's refusal to comment, which, however justified, made the Government's endorsement of the MMR jab ring hollow. Most people were thus unaware of the flimsiness of the link between MMR and autism (based, as it is, on a speculative claim rather than any empirical research) and that the great weight of research has failed to find any such link.

There is much to debate here about the media coverage of an issue in which a decline in public confidence (unlike the BSE case) actually creates new public health risks from outbreaks of measles, mumps or rubella. It seems fair to say, in retrospect, that the scrutiny of those supporting MMR was not matched by a rigorous examination of the case against it. Our main concern here, however, is what it tells us about the role of the media in public understanding. In short, the consistent telling of a story – particularly one with echoes of other stories – clearly influences public understanding.

And it is the broad themes of the coverage – rather than the details – that establish the building blocks for people's understanding and opinions. There are also important questions about the way in which the government and others arguing in favour of the single jab pursued their argument. Did they make best use of individual and ‘emotive’ cases, like their opponents. Were scientists willing to set aside their distaste for the cruder aspects of the debate in order to convey their point of view not only clearly, but consistently and repeatedly?

We saw much less consistency in the media coverage of cloning and genetic medical research. Coverage here, by contrast with MMR, tends to be dichotomous, focusing on either the medical potential of stem cell research or the ethical risks associated with cloning. The ‘great promise’ or ‘concern’ frameworks both have their own well-rehearsed conventions, one focusing on cutting edge medical breakthroughs and the promise of healing currently untreatable conditions, the other pointing with alarm to the Frankenstein excesses of irresponsible scientists. Accordingly, although many people confess to a lack of confidence about this issue, they appear to be aware of both potential and risk.

When it comes to public understanding of Government policy on this issue, our survey suggests widespread ignorance of what is or is not permitted – even though the House of Lords ruling on this issue in 2002 was given modest but fairly widespread media coverage. Indeed, public ignorance on this issue demonstrates the extent to which details of a story can pass people by. As we have seen with the other two stories, public understanding comes from the generality of often repeated media frameworks rather than one-off stories.

Are the public well informed enough to contribute to the debate about what the Government should sanction in this field? Since public opinion on this issue is clearly influenced by the context in which it discussed (we were able to manufacture a significant shift towards an optimistic view simply by a small alteration to the order in which we asked questions), it would not appear to particularly well-grounded. And yet surely this is an issue in which society as a whole – rather than a group of experts – should decide where to draw the line?

The irony is that this was, in many ways, the most science-driven story of the three we looked at. It was much more likely to be reported by a science or specialist correspondent, and much more likely to include scientists as sources. And although there were more stories, overall, on this issue than the other two, the public don't feel informed as a consequence. What this strongly suggests is that more science in the media does not leads to greater public understanding. On the contrary, it may be that, for better or worse, the best way to engage the public is actually to make it less of a science story.

What emerges from our analysis of all three stories is a much clearer sense of the relationship between the media coverage of science and public understanding.


	
The news media clearly play a role in informing the way people understand science. Our study suggests that most people are aware of the main themes or frameworks of media coverage of science related stories. Information that is subsidiary to these themes, be it part of the background to a story or information that does not recur (such as the passing of legislation) is unlikely to get across.



	
These themes or frameworks are then used as building blocks for people to make sense of an issue. This can, in practice, be a fairly crude cognitive process, and while these building blocks can be put together in ways that facilitate public understanding, many people ignore the fine print and assume connections between things simply because they are often juxtaposed in media coverage. Similarly, a journalistic convention (such as the balancing of two views) may, if repeated often enough, be interpreted literally as reflecting parity of research evidence.



	
People are more likely to become engaged in a science story if it appeals to a broader public interest. This is particularly the case if the story has a straightforward and consistent narrative (as the MMR story did). In these cases, key moments in the narrative (such as Tony Blair's reluctant role in the MMR story) may be especially significant in public understanding.



	
We find little evidence to support the idea that the presence of more science, scientists and science specialists in the media will increase the public understanding of science. On the contrary, a ‘science for science's sake’ approach seems the one least likely to generate public engagement and therefore public understanding.



	
Following on from this, we would suggest that the idea of public interest is central to engaging the public in science stories. We need to ask what it is important for citizens to know about science in a democracy. In short, why should people be interested in science if what they think has no effect on a broader policy level? If there is to be greater public accountability in support for science – which most people say they want – it is therefore important to establish what kind of information is necessary for people to make a valid contribution. What matters here, we would suggest, is not so much the science itself, but establishing clear connections between science, policy and the broader public interest.











11 Reading 4: The lessons of MMR


11.1 The lessons of MMR


Horton, R. (2004) ‘The lessons of MMR’, The Lancet, 363, 6 March 2004, pp 747–749 Elsevier. Copyright © 2004 Elsevier.

This week, The Lancet prints a partial retraction – a retraction of an interpretation1 – from the majority of authors of a paper published in February, 1998, by Andrew Wakefield and colleagues.2 Wakefield and one other co-author, Peter Harvey, have not signed this retraction statement. We hope to publish their response very shortly. The original report2 made clear that the authors “did not prove an association” between measles, mumps, and rubella (MMR) vaccine and a newly described syndrome of bowel disease and autism. But the authors did raise the possibility of a link, on the basis of parental and medical histories, and they suggested that “further investigations are needed to examine this syndrome and its possible relation to this vaccine”. This interpretation of their data, together with a suggestion made by Wakefield during a separate press conference held at the Royal Free Hospital that there was a case for splitting the MMR vaccine into its component parts, triggered a collapse in confidence in the UK's MMR vaccination programme. It is the interpretation expressed about a connection between the vaccine and the new syndrome that is now being retracted. Today's retraction comes after debate following the release of new information 2 weeks ago about the circumstances surrounding the publication of this work.3 An enormous amount of effort has gone into reviewing and analysing the events before and after publication of the 1998 article. It is now time to look forward.



11.2 Autism research

Horton, R. (2004) ‘The lessons of MMR’, The Lancet, 363, 6 March 2004, pp 747–749 Elsevier. Copyright © 2004 Elsevier.

In 1943, Leo Kanner described 11 children with a condition that differed “markedly and uniquely from anything reported so far”.4 He believed that the characteristics of these children, the fundamental feature of whom was their “inability to relate themselves in the ordinary way to people and situations from the beginning of life”, constituted a syndrome, one that he described as “an extreme autistic aloneness”. The recognition of such a distinct clinical entity was important, even urgent at that time. Kanner described how several of the children who had been introduced to him were inappropriately labelled as “idiots or imbeciles”. One lived in a “state school for the feebleminded, and two had been previously considered as schizophrenic”.

Since Kanner's report, autism and autism-like conditions have become common diagnoses5 and exercise much media attention.6 There is a strong underlying genetic basis to autism. But the idea of a “late-onset” variant7 raised a possibility that there might be psychological and organic factors contributing to autism's cause and course. One unexpected consequence of the debate surrounding MMR has been a redirection of public attention to a condition that has often been neglected by medicine. In a review of the epidemiology and causes of autism, for example, the UK's Medical Research Council (MRC) summarised existing knowledge and identified strategic themes deserving further investigation (panel).8 There are large and surprising gaps in our knowledge of a condition that affects as many as 6 per 1000 young children.

The UK Government announced a further £2–75 million of new and ring-fenced money for autism research in 2002. The first funding decisions by the MRC are expected in May this year. The MRC is strongly committed to autism research, presently funding seven research projects at a cost of over £4 million. To make the best of what are still limited resources, it is important that the Council's steering group set up to implement the findings of its 2001 report, together with other major national and international grant-giving bodies, establish a funders’ forum for autism research to fine-tune strategy and avoid unnecessary duplication of research effort. The UK Government should extend its initial and welcome commitment to autism by pump-priming research with a further ring-fenced lump sum to the MRC of at least £12.5 million – £2.5 million annually over 5 years. Such sustained investment is vital if properly designed longitudinal studies to examine genetic and environmental factors in autism are to be constructed. Compare these modest sums of funding, for example, with the US National Institute of Health's budget for autism research of $70 million by 2003. NIH is also committed to creating STAART (Studies to Advance Autism Research and Treatment) centres – eight of which have been launched in the past 2 years, at a cost of $65 million, spread over 5 years. This approach might well have merit in the UK.


Future strategic themes in autism research8



	
Case definition: Improving phenotypic identification



	
Epidemiological frameworks: Pinpointing environmental and genetic influences



	
Integrated research strategies: Developing a comprehensive neurosciences approach



	
Hypotheses about abnormal physiology: Requiring experimental rigour and independent replication



	
Research capacity and the service interface: Promoting collaboration, career development, and child-care and support service expansion



	
Lay participation: Strengthening research networks through partnership









11.3 Research integrity

Horton, R. (2004) ‘The lessons of MMR’, The Lancet, 363, 6 March 2004, pp 747–749 Elsevier. Copyright © 2004 Elsevier.

The latest debate surrounding Wakefield and colleagues’ paper has been enormously confusing. Public inquiries have been sought into the way ethics committees operate, how the legal services commission makes its decisions, and even, once again, into the safety of vaccines. A preliminary investigation by the UK's General Medical Council is underway. A furious debate about the actions of almost all protagonists has taken place. The press has become the courtroom for this very public dispute. But the media cannot be the only place to charge, investigate, prosecute, defend, judge, and pass verdicts on those who have been accused of research misconduct.

In 2000, a group representing the UK's Committee on Publication Ethics (COPE) drew attention to a collective institutional failure to take allegations of research misconduct seriously.9 The absence of formal mechanisms within many universities and at a national level to investigate claims with visible due process means that publicly aired allegations leave everybody involved scrambling to respond in the best way they can. COPE has produced helpful guidance on how to deal with allegations of misconduct. But with no national body to which one can refer these allegations, the danger is that in any ensuing media furore good people are hurt by smear and innuendo. The appearance of institutions investigating themselves, while accepted as the norm in science and medicine, does little to strengthen public trust in a system that has such critical societal influence, and thus which requires transparent lines of accountability.

Present scientific and medical institutions have failed to act after years of encouragement and embarrassment. It is now up to Government to step in to create Britain's first Council for Research Integrity. Please, ministers, do so and do it now.



11.4 Vaccine safety

Horton, R. (2004) ‘The lessons of MMR’, The Lancet, 363, 6 March 2004, pp 747–749 Elsevier. Copyright © 2004 Elsevier.

In a review of the unintended effects associated with MMR, Jefferson and colleagues10 found that the reporting of safety outcomes in MMR vaccine studies was inadequate. Here is a constantly repeated scenario in health-technology assessment (another example: the row over the safety of calcium-channel blockers). A product undergoes limited testing for efficacy and safety. It is licensed. A signal of concern is thrown up.

There is no valid set of safety data to which one can turn to answer these queries. Public concern grows and confidence in the technology may be jeopardised. Appropriate studies are hastily completed to confirm or refute the original signal of potential risk. An answer eventually comes, but too late to have prevented a great deal of anxiety.

Jefferson has suggested a solution to this problem.11 He recognises that vaccines pose particular challenges to investigators given their frequently universal coverage, which precludes the possibility of any controlled long-term experimental assessment. Instead, he proposes creating a library of evidence, drawing together widely dispersed data from published papers, manufacturers’ technical reports, and researchers’ personal files. In this way, loss of crucial information would be minimised and gaps in existing evidence could be identified and filled early on. This idea is sensible and deserves further consideration.



11.5 Public engagement

Horton, R. (2004) ‘The lessons of MMR’, The Lancet, 363, 6 March 2004, pp 747–749 Elsevier. Copyright © 2004 Elsevier.

Many doctors and public-health officials have been frustrated by the debate over MMR. I have shared this frustration. One newspaper fancifully called our recent statement  about the 1998 Lancet paper part of an “orchestrated campaign” to bolster MMR programmes.12 In fact, the events leading to today's partial retraction were sudden, sparked by an investigation by a newspaper, The Sunday Times. Our response was to determine answers to very specific allegations. We have had no contact with anybody at the Department of Health or elsewhere in Government, vaccine manufacturers, or lawyers involved in ongoing litigation. There was no orchestrated campaign.

But there are fair questions to be asked about the style of government and expert response to claims about the safety of MMR. Three reactions have been discernable. First, there has been an appeal to evidence. The Department of Health's http://www.mmrthefacts.nhs.uk website contains a superb collection of materials designed to help parents make the “decision in your own time and on your own terms”. The difficulty is that in a post-BSE era, where government advice is no longer immediately taken on trust, the weight of accumulated evidence carries less force if it comes from government than it once did.

Second, public-health officials have disparaged as “poor science” evidence that appears to contradict their official message. This approach has a cost. The reason that today's retraction is partial and not total is that the discovery of a possible link between bowel disease and autism is a serious scientific idea, as recognised by the MRC,8 and one that deserves further investigation. Although dismissing the entire 1998 Lancet paper as poor science gives a clear and correct message to the public about the status of any claim regarding the safety of MMR, in scientific and clinical terms it is both wrong and damaging. The autism-bowel disease link was considered part of a series of physiological observations judged by the MRC to be “interesting and in principle worth investigating”. Subsequent research has yielded conflicting findings.13, 14 This work should be supported.

Third, there has been an effort to starve critics of legitimacy by refusing to engage them face-to-face. For example, when the drama Hear the Silence was broadcast on British television in December last year, there was a boycott of a subsequent discussion by many of those who could have best articulated the case for MMR. The reason advanced was that rational debate would not change the minds of an extreme few who believed MMR to be unsafe no matter what the evidence presented to them. Also, the composition of the panel discussion did not reflect the large measure of consensus that MMR is safe. Instead, it portrayed the issue as a finely balanced scientific exchange, when in truth there is very little scientific uncertainty.

How should we debate and discuss matters of public health concern? Certainly, with all the evidence before us. But perhaps this evidence is best provided by neutral and trusted third parties – not the Government. In the UK, one might turn to the Consumers’ Association, which publishes the respected Drug and Therapeutics Bulletin. Certainly, with strong public-health messages. But care must be taken not to dismiss important work that deserves continued support. And certainly robustly. But also directly, recognising that wider public trust is best fostered neither by referring to abstract evidence alone nor by official pronouncements of reassurance, but by explaining face-to-face15 in transparent, human, even anecdotal terms with personal stories, why a particular course of action is being advocated.

Persuading the public to support vaccination is not only a matter of winning an argument. It is also about understanding the reasons why parents are and are not inclined to take their children for immunisation.16 The complexity of this decision demands a more nuanced response from the public-health community than it has so far received.



11.6 Publishing controversial new ideas

Horton, R. (2004) ‘The lessons of MMR’, The Lancet, 363, 6 March 2004, pp 747–749 Elsevier. Copyright © 2004 Elsevier.

It seems obvious now that had we appreciated the full context in which the work reported in the 1998 Lancet paper by Wakefield and colleagues was done, publication would not have taken place in the way that it did. These are difficult judgments to make in hindsight. For example, our sensitivity to potential conflicts of interest is very much higher today than it was in 1998.17-19 What we will not do is to become profoundly conservative in our decision making about original ideas. A forum to raise new and sometimes unpopular thinking, even on the basis of what at first might appear flimsy evidence, is important20– and often vitally so for clinical medicine and public health.21 How we discuss this new thinking then becomes the central question to answer,22 not whether we should publish it or not.

Information that once could be confined to a small community of professionals is now open to wider distribution and comment – accurately or otherwise. No matter how many qualifying phrases or parallel reassuring editorials an editor might run, a new finding or a controversial claim is impossible to control. This places great responsibility on editors, scientists, and press and public-relations professionals to avoid encouraging anybody to go beyond the data or interpretations described in a paper. It is the job of journalists to tempt scientists to do otherwise. But we can all do better to adjust the volume of our message according to the validity of the information before us. Editors have a responsibility to be involved in all aspects of a paper's dissemination, whether in the pages of a medical journal or on the platform of a press conference.

Finally, what of the calls for a public inquiry into this entire affair? An inquiry would certainly provide an opportunity to investigate, once again, all the issues that have made this matter such a troubling one for so many. To that extent it would be welcome. But public inquiries are easy to demand, and less easily able to deliver on expectations. They can sometimes entrench division rather than relieve it. Would it not be better to create a more positive process that emphasises reconciliation, progress, and partnership? A collaborative consultation, perhaps, between equals: members of the autism lay community (including parents and possibly in conjunction with the Consumers’ Association, which has a strong interest in public information and, through the DTB, MMR23), clinicians responsible for the care of children with autism and related disorders, the MRC, and the Health Protection Agency. Call it, say, “MMR and autism: learning the lessons”. For there are, indeed, lessons to be learned.

Richard Horton
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Discussion 1

What strikes me as particularly significant from Fitzpatrick's account is that the circumstances surrounding the Lancet paper's publication highlighted the subjectivity of the process of deciding not only what scientific research gets done, but also which results get published and why. It is often said in science that ‘the facts speak for themselves’. The circumstances of research approval, publication and reaction to scientific investigations which have political, economic and social consequences seem to me to exemplify what a fallacy this is. The reading also highlights how complex the process is of testing a seemingly straightforward hypothesis in the ‘real world’ as opposed to carefully controlled laboratory conditions.

Discussion 2

	One of Bellaby's points is that ‘the case evokes cultural and social context rather than “economic man”’ (‘economic man’ is an economist-theory model of human behaviour, which presumes that people act entirely in their own self interest). He shows that context often proves decisive in decision making by parents about whether to allow their children to be immunised with the MMR vaccine.

	Discussion 3

	It quickly becomes apparent that the MMR vaccine controversy rates very highly indeed on ‘fright factors’ compared with other types of risks that might, statistically, be more likely to occur. A scientific assessment of risk, which focuses on mathematical probabilities, often tends to ignore these ‘fright factors’, whereas public perceptions tend to prioritise them over statistical and experimental data.

Indeed, assessments of risk are rarely objective. Value judgements, impossible to measure scientifically, often frame individuals' reactions to risk. Thinking of your own response to risk, you might prioritise or downplay certain ‘fright factors’ in any one situation depending on your moral, political, ethical or religious stance.

Discussion 4

	Although surveys of this type inevitably oversimplify the link between media coverage and public understanding of science, the results are useful for identifying certain trends. One of the most interesting findings of the research was that there was a mismatch between the information reported in the media and the public's impression of that coverage. An attempt by the media to provide ‘balance’, by covering both sides of the controversy, created the misleading impression that there was equal evidence on both sides of the debate (39% of respondents to the ESRC survey thought so in April 2002 rising to 53% by October), in spite of the majority of evidence being overwhelmingly in favour of the safety of MMR.

	Discussion 5

	Channel Five recognised the narrative potential in the MMR story and made it explicit: in December 2003 they screened a drama, written by Timothy Prager, called Hear the Silence. It starred Hugh Bonneville as Andrew Wakefield and Juliet Stevenson as the mother of an autistic child convinced of the link between the MMR vaccine and her son's condition. The drama, watched by 1.3 million people, stirred up a huge amount of controversy. Most of the coverage was negative, criticising the drama for being one-sided and for indulging in conspiracy theory. For example, Mark Lawson wrote in the Guardian (8 December 2003):


A series of distracted, sarcastic or conventional doctors representing conventional medicine are systematically shamed and humbled by Saint Mum and Saint Doctor. Scenes in which the Wakefields' phone is bugged and they receive threatening phone calls are casually dramatised, without any explanation of whether it's the drug companies or the NHS or the CIA that is being fingered for intimidation. If you walked into a doctor's surgery looking as lopsided as this drama, you would be sent for emergency orthopaedic surgery at once.


(Lawson, Guardian, 8 December 2003)


Channel Five, anticipating criticism, attempted to balance the anti-MMR message of the drama by following it with a prerecorded debate. Many leading MMR proponents declined invitations to appear on the programme in protest at Channel Five's ‘irresponsible’ dramatisation – ironically contributing ‘silence’ to what had hitherto been a very vocal debate in the media and the medical press. One commentator has this to say:


I can't claim to have been convinced by the heart-on-sleeve ‘heroic little doc versus the mighty medico-political-drug-company establishment’ thesis, but the film was a worthwhile and pungent contribution. Less so was the supposedly ‘balancing’ debate which followed. To stave off the controversy which the drama was bound to attract, Five assembled a panel to discuss the issues. And to emphasise the relative brilliance of drama, MMR: The Debate was ditchwater arid, with crummy sound, amateur camerawork and bad lighting. Perhaps the discrepancy can partly be ascribed to the fact that the film must have cost about a million quid, while the debate came free with a cornflake packet. Andrew Wakefield, Juliet Stephenson and the film's producer were pitched against GPs, biochemists – and a written statement from the Government. As I've said, I'm unconvinced by the film's thrust – but the Government's feeble disregard for the doubters' position can only feed the distrust.


(Courthauld, Observer on Sunday, 21 December 2003)


Whatever the doubts about the MMR message put across, Hear the Silence resonated strongly with parents of autistic children for highlighting the strain experienced by families coping with autism.

The narrative of Wakefield as a misunderstood genius has been reinforced by some of the images accompanying press coverage, most notably a photograph by Phil Hansen in the Sunday Times magazine in December 2003. Wakefield is depicted writing MMR: 1+1+1 [image: no alternative text] 3 on a window – echoing memorable scenes from the film Beautiful Mind in which Russell Crowe, playing mathematician John Nash, covers his windows with mathematical equations.

	October 1988	The MMR vaccine replaces single vaccines for measles and rubella in the UK.

	April 1993
	Andrew Wakefield claims to have established a link between measles and Crohn's disease (an intestinal disorder), but further studies could not confirm this.


	28 February 1998
	Wakefield and 12 co-authors publish an early report in The Lancet showing intestinal inflammation in 12 children with developmental disorders. Wakefield announces his concern about links between MMR and autism at a press conference.


	23 March 1998
	Meeting of 37 experts by Medical Research Council reviews published and unpublished evidence and concludes there is no link between MMR and autism.


	2 May 1998
	Finnish study published in which reported adverse reactions to the MMR vaccine between 1988 and 1996 revealed no association between MMR and autism.


	12 June 1999
	Epidemiological study of 498 cases of autism in eight North Thames health districts finds that there was no sudden step-up increase in diagnoses after the introduction of MMR in 1998 and no developmental regression clustered after vaccination.


	6 April 2000
	Wakefield testifies in support of his MMR–autism hypothesis to a US Congressional Hearing.


	December 2000
	Wakefield publishes a paper entitled ‘MMR vaccine: through a glass, darkly’, criticising safety procedures when MMR was first introduced.


	21 January 2001
	Wakefield discloses to the Telegraph that he has seen 170 cases of ‘a new syndrome of autism’, with the majority of cases backed by documentary evidence of regression following vaccination. He claims that regulators have failed to adequately address safety of the MMR vaccine.


	March 2001
	Department of Health drops advertising campaign to promote MMR in the face of criticism that the money would be better spent on research into autism.


	9 June 2001
	Lothian division of the British Medical Association (BMA) requests the BMA to back single vaccines as an alternative for parents who refuse the MMR.


	30 November 2001
	Wakefield ‘asked to resign’ from Royal Free Hospital.


	13 December 2001
	Review by Medical Research Council into autism finds that the number of cases has increased (6 in 1000 children), but this is largely due to increased recognition and changing definitions of autism. The report finds no evidence of a link with MMR.


	19 December 2001
	During Prime Minister's Questions, MP Julie Kirkbride asks Mr Blair whether his son Leo had been immunised with MMR. Mr Blair declines to answer on privacy grounds.


	3 February 2002
	BBC TV Panorama special presents a largely sympathetic account of Wakefield's hypothesis. Wakefield claims that research has found measles in the guts of 75 of 91 autistic children with bowel disease.


	19 June 2002
	Wakefield presents evidence to a US congressional committee claiming that the measles virus identified in the guts of autistic children had been identified by a team led by John O'Leary as originating from the vaccine. The technique was subsequently criticised as being too crude to discriminate wild infection from the vaccine.


	2 July 2002
	Ken Livingstone, Mayor of London, announces that he will opt for single vaccines for his as yet unborn child.


	7 November 2002
	Danish study of half a million infants finds that autism is no more prevalent in vaccinated vs unvaccinated children.


	13 June 2003
	High Court rules that children of two estranged couples should have the MMR vaccine, against the mothers' wishes.


	27 February 2004
	Parents who believe their children were damaged by MMR are refused legal aid funding to sue manufacturers of the vaccine.


	6 March 2004
	Ten of the 13 authors of the original Lancet paper issue a partial retraction.



Table 1 Symptoms of measles, mumps and rubella (after Fitzpatrick, 2004, p. 2).
	Disease	Symptoms	Complications

	Measles
	Fever, rash, cough, sore eyes, swollen glands, loss of appetite
	Ear infection, pneumonia/bronchitis, convulsion, diarrhoea, meningitis, death


	Mumps
	Swollen glands, fever, headache, abdominal pain, loss of appetite
	Swollen testicles, meningitis/encephalitis, pancreatitis, deafness, miscarriage


	Rubella
	Fever, headache, rash, sore eyes, cough, swollen glands, joint pains, loss of appetite
	Encephalitis, bleeding disorders. In pregnancy: deafness, blindness, heart problems, brain damage in foetus


Select column heads to sort the table.
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OPS/js/jquery.tablesorter.js
/*
 * 
 * TableSorter 2.0 - Client-side table sorting with ease!
 * Version 2.0.3
 * @requires jQuery v1.2.3
 * 
 * Copyright (c) 2007 Christian Bach
 * Examples and docs at: http://tablesorter.com
 * Dual licensed under the MIT and GPL licenses:
 * http://www.opensource.org/licenses/mit-license.php
 * http://www.gnu.org/licenses/gpl.html
 * 
 */
/**
 *
 * @description Create a sortable table with multi-column sorting capabilitys
 * 
 * @example $('table').tablesorter();
 * @desc Create a simple tablesorter interface.
 *
 * @example $('table').tablesorter({ sortList:[[0,0],[1,0]] });
 * @desc Create a tablesorter interface and sort on the first and secound column in ascending order.
 * 
 * @example $('table').tablesorter({ headers: { 0: { sorter: false}, 1: {sorter: false} } });
 * @desc Create a tablesorter interface and disableing the first and secound column headers.
 * 
 * @example $('table').tablesorter({ 0: {sorter:"integer"}, 1: {sorter:"currency"} });
 * @desc Create a tablesorter interface and set a column parser for the first and secound column.
 * 
 * 
 * @param Object settings An object literal containing key/value pairs to provide optional settings.
 * 
 * @option String cssHeader (optional) 			A string of the class name to be appended to sortable tr elements in the thead of the table. 
 * 												Default value: "header"
 * 
 * @option String cssAsc (optional) 			A string of the class name to be appended to sortable tr elements in the thead on a ascending sort. 
 * 												Default value: "headerSortUp"
 * 
 * @option String cssDesc (optional) 			A string of the class name to be appended to sortable tr elements in the thead on a descending sort. 
 * 												Default value: "headerSortDown"
 * 
 * @option String sortInitialOrder (optional) 	A string of the inital sorting order can be asc or desc. 
 * 												Default value: "asc"
 * 
 * @option String sortMultisortKey (optional) 	A string of the multi-column sort key. 
 * 												Default value: "shiftKey"
 * 
 * @option String textExtraction (optional) 	A string of the text-extraction method to use. 
 * 												For complex html structures inside td cell set this option to "complex", 
 * 												on large tables the complex option can be slow. 
 * 												Default value: "simple"
 * 
 * @option Object headers (optional) 			An array containing the forces sorting rules. 
 * 												This option let's you specify a default sorting rule. 
 * 												Default value: null
 * 
 * @option Array sortList (optional) 			An array containing the forces sorting rules. 
 * 												This option let's you specify a default sorting rule. 
 * 												Default value: null
 * 
 * @option Array sortForce (optional) 			An array containing forced sorting rules. 
 * 												This option let's you specify a default sorting rule, which is prepended to user-selected rules.
 * 												Default value: null
 *  
  * @option Array sortAppend (optional) 			An array containing forced sorting rules. 
 * 												This option let's you specify a default sorting rule, which is appended to user-selected rules.
 * 												Default value: null
 * 
 * @option Boolean widthFixed (optional) 		Boolean flag indicating if tablesorter should apply fixed widths to the table columns.
 * 												This is usefull when using the pager companion plugin.
 * 												This options requires the dimension jquery plugin.
 * 												Default value: false
 *
 * @option Boolean cancelSelection (optional) 	Boolean flag indicating if tablesorter should cancel selection of the table headers text.
 * 												Default value: true
 *
 * @option Boolean debug (optional) 			Boolean flag indicating if tablesorter should display debuging information usefull for development.
 *
 * @type jQuery
 *
 * @name tablesorter
 * 
 * @cat Plugins/Tablesorter
 * 
 * @author Christian Bach/christian.bach@polyester.se
 */

(function($) {
	$.extend({
		tablesorter: new function() {
			
			var parsers = [], widgets = [];
			
			this.defaults = {
				cssHeader: "header",
				cssAsc: "headerSortUp",
				cssDesc: "headerSortDown",
				sortInitialOrder: "asc",
				sortMultiSortKey: "shiftKey",
				sortForce: null,
				sortAppend: null,
				textExtraction: "simple",
				parsers: {}, 
				widgets: [],		
				widgetZebra: {css: ["even","odd"]},
				headers: {},
				widthFixed: false,
				cancelSelection: true,
				sortList: [],
				headerList: [],
				dateFormat: "us",
				decimal: '.',
				debug: false
			};
			
			/* debuging utils */
			function benchmark(s,d) {
				log(s + "," + (new Date().getTime() - d.getTime()) + "ms");
			}
			
			this.benchmark = benchmark;
			
			function log(s) {
				if (typeof console != "undefined" && typeof console.debug != "undefined") {
					console.log(s);
				} else {
					alert(s);
				}
			}
						
			/* parsers utils */
			function buildParserCache(table,$headers) {
				
				if(table.config.debug) { var parsersDebug = ""; }
				
				var rows = table.tBodies[0].rows;
				
				if(table.tBodies[0].rows[0]) {

					var list = [], cells = rows[0].cells, l = cells.length;
					
					for (var i=0;i < l; i++) {
						var p = false;
						
						if($.metadata && ($($headers[i]).metadata() && $($headers[i]).metadata().sorter)  ) {
						
							p = getParserById($($headers[i]).metadata().sorter);	
						
						} else if((table.config.headers[i] && table.config.headers[i].sorter)) {
	
							p = getParserById(table.config.headers[i].sorter);
						}
						if(!p) {
							p = detectParserForColumn(table,cells[i]);
						}
	
						if(table.config.debug) { parsersDebug += "column:" + i + " parser:" +p.id + "\n"; }
	
						list.push(p);
					}
				}
				
				if(table.config.debug) { log(parsersDebug); }

				return list;
			};
			
			function detectParserForColumn(table,node) {
				var l = parsers.length;
				for(var i=1; i < l; i++) {
					if(parsers[i].is($.trim(getElementText(table.config,node)),table,node)) {
						return parsers[i];
					}
				}
				// 0 is always the generic parser (text)
				return parsers[0];
			}
			
			function getParserById(name) {
				var l = parsers.length;
				for(var i=0; i < l; i++) {
					if(parsers[i].id.toLowerCase() == name.toLowerCase()) {	
						return parsers[i];
					}
				}
				return false;
			}
			
			/* utils */
			function buildCache(table) {
				
				if(table.config.debug) { var cacheTime = new Date(); }
				
				
				var totalRows = (table.tBodies[0] && table.tBodies[0].rows.length) || 0,
					totalCells = (table.tBodies[0].rows[0] && table.tBodies[0].rows[0].cells.length) || 0,
					parsers = table.config.parsers, 
					cache = {row: [], normalized: []};
				
					for (var i=0;i < totalRows; ++i) {
					
						/** Add the table data to main data array */
						var c = table.tBodies[0].rows[i], cols = [];
					
						cache.row.push($(c));
						
						for(var j=0; j < totalCells; ++j) {
							cols.push(parsers[j].format(getElementText(table.config,c.cells[j]),table,c.cells[j]));	
						}
												
						cols.push(i); // add position for rowCache
						cache.normalized.push(cols);
						cols = null;
					};
				
				if(table.config.debug) { benchmark("Building cache for " + totalRows + " rows:", cacheTime); }
				
				return cache;
			};
			
			function getElementText(config,node) {
				
				if(!node) return "";
								
				var t = "";
				
				if(config.textExtraction == "simple") {
					if(node.childNodes[0] && node.childNodes[0].hasChildNodes()) {
						t = node.childNodes[0].innerHTML;
					} else {
						t = node.innerHTML;
					}
				} else {
					if(typeof(config.textExtraction) == "function") {
						t = config.textExtraction(node);
					} else { 
						t = $(node).text();
					}	
				}
				return t;
			}
			
			function appendToTable(table,cache) {
				
				if(table.config.debug) {var appendTime = new Date()}
				
				var c = cache, 
					r = c.row, 
					n= c.normalized, 
					totalRows = n.length, 
					checkCell = (n[0].length-1), 
					tableBody = $(table.tBodies[0]),
					rows = [];
				
				for (var i=0;i < totalRows; i++) {
					rows.push(r[n[i][checkCell]]);	
					if(!table.config.appender) {
						
						var o = r[n[i][checkCell]];
						var l = o.length;
						for(var j=0; j < l; j++) {
							
							tableBody[0].appendChild(o[j]);
						
						}
						
						//tableBody.append(r[n[i][checkCell]]);
					}
				}	
				
				if(table.config.appender) {
				
					table.config.appender(table,rows);	
				}
				
				rows = null;
				
				if(table.config.debug) { benchmark("Rebuilt table:", appendTime); }
								
				//apply table widgets
				applyWidget(table);
				
				// trigger sortend
				setTimeout(function() {
					$(table).trigger("sortEnd");	
				},0);
				
			};
			
			function buildHeaders(table) {
				
				if(table.config.debug) { var time = new Date(); }
				
				var meta = ($.metadata) ? true : false, tableHeadersRows = [];
			
				for(var i = 0; i < table.tHead.rows.length; i++) { tableHeadersRows[i]=0; };
				
				$tableHeaders = $("thead th",table);
		
				$tableHeaders.each(function(index) {
							
					this.count = 0;
					this.column = index;
					this.order = formatSortingOrder(table.config.sortInitialOrder);
					
					if(checkHeaderMetadata(this) || checkHeaderOptions(table,index)) this.sortDisabled = true;
					
					if(!this.sortDisabled) {
						$(this).addClass(table.config.cssHeader);
					}
					
					// add cell to headerList
					table.config.headerList[index]= this;
				});
				
				if(table.config.debug) { benchmark("Built headers:", time); log($tableHeaders); }
				
				return $tableHeaders;
				
			};
						
		   	function checkCellColSpan(table, rows, row) {
                var arr = [], r = table.tHead.rows, c = r[row].cells;
				
				for(var i=0; i < c.length; i++) {
					var cell = c[i];
					
					if ( cell.colSpan > 1) { 
						arr = arr.concat(checkCellColSpan(table, headerArr,row++));
					} else  {
						if(table.tHead.length == 1 || (cell.rowSpan > 1 || !r[row+1])) {
							arr.push(cell);
						}
						//headerArr[row] = (i+row);
					}
				}
				return arr;
			};
			
			function checkHeaderMetadata(cell) {
				if(($.metadata) && ($(cell).metadata().sorter === false)) { return true; };
				return false;
			}
			
			function checkHeaderOptions(table,i) {	
				if((table.config.headers[i]) && (table.config.headers[i].sorter === false)) { return true; };
				return false;
			}
			
			function applyWidget(table) {
				var c = table.config.widgets;
				var l = c.length;
				for(var i=0; i < l; i++) {
					
					getWidgetById(c[i]).format(table);
				}
				
			}
			
			function getWidgetById(name) {
				var l = widgets.length;
				for(var i=0; i < l; i++) {
					if(widgets[i].id.toLowerCase() == name.toLowerCase() ) {
						return widgets[i]; 
					}
				}
			};
			
			function formatSortingOrder(v) {
				
				if(typeof(v) != "Number") {
					i = (v.toLowerCase() == "desc") ? 1 : 0;
				} else {
					i = (v == (0 || 1)) ? v : 0;
				}
				return i;
			}
			
			function isValueInArray(v, a) {
				var l = a.length;
				for(var i=0; i < l; i++) {
					if(a[i][0] == v) {
						return true;	
					}
				}
				return false;
			}
				
			function setHeadersCss(table,$headers, list, css) {
				// remove all header information
				$headers.removeClass(css[0]).removeClass(css[1]);
				
				var h = [];
				$headers.each(function(offset) {
						if(!this.sortDisabled) {
							h[this.column] = $(this);					
						}
				});
				
				var l = list.length; 
				for(var i=0; i < l; i++) {
					h[list[i][0]].addClass(css[list[i][1]]);
				}
			}
			
			function fixColumnWidth(table,$headers) {
				var c = table.config;
				if(c.widthFixed) {
					var colgroup = $('<colgroup>');
					$("tr:first td",table.tBodies[0]).each(function() {
						colgroup.append($('<col>').css('width',$(this).width()));
					});
					$(table).prepend(colgroup);
				};
			}
			
			function updateHeaderSortCount(table,sortList) {
				var c = table.config, l = sortList.length;
				for(var i=0; i < l; i++) {
					var s = sortList[i], o = c.headerList[s[0]];
					o.count = s[1];
					o.count++;
				}
			}
			
			/* sorting methods */
			function multisort(table,sortList,cache) {
				
				if(table.config.debug) { var sortTime = new Date(); }
				
				var dynamicExp = "var sortWrapper = function(a,b) {", l = sortList.length;
					
				for(var i=0; i < l; i++) {
					
					var c = sortList[i][0];
					var order = sortList[i][1];
					var s = (getCachedSortType(table.config.parsers,c) == "text") ? ((order == 0) ? "sortText" : "sortTextDesc") : ((order == 0) ? "sortNumeric" : "sortNumericDesc");
					
					var e = "e" + i;
					
					dynamicExp += "var " + e + " = " + s + "(a[" + c + "],b[" + c + "]); ";
					dynamicExp += "if(" + e + ") { return " + e + "; } ";
					dynamicExp += "else { ";
				}
				
				// if value is the same keep orignal order	
				var orgOrderCol = cache.normalized[0].length - 1;
				dynamicExp += "return a[" + orgOrderCol + "]-b[" + orgOrderCol + "];";
						
				for(var i=0; i < l; i++) {
					dynamicExp += "}; ";
				}
				
				dynamicExp += "return 0; ";	
				dynamicExp += "}; ";	
				
				eval(dynamicExp);
				
				cache.normalized.sort(sortWrapper);
				
				if(table.config.debug) { benchmark("Sorting on " + sortList.toString() + " and dir " + order+ " time:", sortTime); }
				
				return cache;
			};
			
			function sortText(a,b) {
				return ((a < b) ? -1 : ((a > b) ? 1 : 0));
			};
			
			function sortTextDesc(a,b) {
				return ((b < a) ? -1 : ((b > a) ? 1 : 0));
			};	
			
	 		function sortNumeric(a,b) {
				return a-b;
			};
			
			function sortNumericDesc(a,b) {
				return b-a;
			};
			
			function getCachedSortType(parsers,i) {
				return parsers[i].type;
			};
			
			/* public methods */
			this.construct = function(settings) {

				return this.each(function() {
					
					if(!this.tHead || !this.tBodies) return;
					
					var $this, $document,$headers, cache, config, shiftDown = 0, sortOrder;
					
					this.config = {};
					
					config = $.extend(this.config, $.tablesorter.defaults, settings);
					
					// store common expression for speed					
					$this = $(this);
					
					// build headers
					$headers = buildHeaders(this);
					
					// try to auto detect column type, and store in tables config
					this.config.parsers = buildParserCache(this,$headers);
					
					
					// build the cache for the tbody cells
					cache = buildCache(this);
					
					// get the css class names, could be done else where.
					var sortCSS = [config.cssDesc,config.cssAsc];
					
					// fixate columns if the users supplies the fixedWidth option
					fixColumnWidth(this);
					
					// apply event handling to headers
					// this is to big, perhaps break it out?
					$headers.click(function(e) {
						
						$this.trigger("sortStart");
						
						var totalRows = ($this[0].tBodies[0] && $this[0].tBodies[0].rows.length) || 0;
						
						if(!this.sortDisabled && totalRows > 0) {
							
							
							// store exp, for speed
							var $cell = $(this);
	
							// get current column index
							var i = this.column;
							
							// get current column sort order
							this.order = this.count++ % 2;
							
							// user only whants to sort on one column
							if(!e[config.sortMultiSortKey]) {
								
								// flush the sort list
								config.sortList = [];
								
								if(config.sortForce != null) {
									var a = config.sortForce; 
									for(var j=0; j < a.length; j++) {
										if(a[j][0] != i) {
											config.sortList.push(a[j]);
										}
									}
								}
								
								// add column to sort list
								config.sortList.push([i,this.order]);
							
							// multi column sorting
							} else {
								// the user has clicked on an all ready sortet column.
								if(isValueInArray(i,config.sortList)) {	 
									
									// revers the sorting direction for all tables.
									for(var j=0; j < config.sortList.length; j++) {
										var s = config.sortList[j], o = config.headerList[s[0]];
										if(s[0] == i) {
											o.count = s[1];
											o.count++;
											s[1] = o.count % 2;
										}
									}	
								} else {
									// add column to sort list array
									config.sortList.push([i,this.order]);
								}
							};
							setTimeout(function() {
								//set css for headers
								setHeadersCss($this[0],$headers,config.sortList,sortCSS);
								appendToTable($this[0],multisort($this[0],config.sortList,cache));
							},1);
							// stop normal event by returning false
							return false;
						}
					// cancel selection	
					}).mousedown(function() {
						if(config.cancelSelection) {
							this.onselectstart = function() {return false};
							return false;
						}
					});
					
					// apply easy methods that trigger binded events
					$this.bind("update",function() {
						
						// rebuild parsers.
						this.config.parsers = buildParserCache(this,$headers);
						
						// rebuild the cache map
						cache = buildCache(this);
						
					}).bind("sorton",function(e,list) {
						
						$(this).trigger("sortStart");
						
						config.sortList = list;
						
						// update and store the sortlist
						var sortList = config.sortList;
						
						// update header count index
						updateHeaderSortCount(this,sortList);
						
						//set css for headers
						setHeadersCss(this,$headers,sortList,sortCSS);
						
						
						// sort the table and append it to the dom
						appendToTable(this,multisort(this,sortList,cache));

					}).bind("appendCache",function() {
						
						appendToTable(this,cache);
					
					}).bind("applyWidgetId",function(e,id) {
						
						getWidgetById(id).format(this);
						
					}).bind("applyWidgets",function() {
						// apply widgets
						applyWidget(this);
					});
					
					if($.metadata && ($(this).metadata() && $(this).metadata().sortlist)) {
						config.sortList = $(this).metadata().sortlist;
					}
					// if user has supplied a sort list to constructor.
					if(config.sortList.length > 0) {
						$this.trigger("sorton",[config.sortList]);	
					}
					
					// apply widgets
					applyWidget(this);
				});
			};
			
			this.addParser = function(parser) {
				var l = parsers.length, a = true;
				for(var i=0; i < l; i++) {
					if(parsers[i].id.toLowerCase() == parser.id.toLowerCase()) {
						a = false;
					}
				}
				if(a) { parsers.push(parser); };
			};
			
			this.addWidget = function(widget) {
				widgets.push(widget);
			};
			
			this.formatFloat = function(s) {
				var i = parseFloat(s);
				return (isNaN(i)) ? 0 : i;
			};
			this.formatInt = function(s) {
				var i = parseInt(s);
				return (isNaN(i)) ? 0 : i;
			};
			
			this.isDigit = function(s,config) {
				var DECIMAL = '\\' + config.decimal;
				var exp = '/(^[+]?0(' + DECIMAL +'0+)?$)|(^([-+]?[1-9][0-9]*)$)|(^([-+]?((0?|[1-9][0-9]*)' + DECIMAL +'(0*[1-9][0-9]*)))$)|(^[-+]?[1-9]+[0-9]*' + DECIMAL +'0+$)/';
				return RegExp(exp).test($.trim(s));
			};
			
			this.clearTableBody = function(table) {
				if($.browser.msie) {
					function empty() {
						while ( this.firstChild ) this.removeChild( this.firstChild );
					}
					empty.apply(table.tBodies[0]);
				} else {
					table.tBodies[0].innerHTML = "";
				}
			};
		}
	});
	
	// extend plugin scope
	$.fn.extend({
        tablesorter: $.tablesorter.construct
	});
	
	var ts = $.tablesorter;
	
	// add default parsers
	ts.addParser({
		id: "text",
		is: function(s) {
			return true;
		},
		format: function(s) {
			return $.trim(s.toLowerCase());
		},
		type: "text"
	});
	
	ts.addParser({
		id: "digit",
		is: function(s,table) {
			var c = table.config;
			return $.tablesorter.isDigit(s,c);
		},
		format: function(s) {
			return $.tablesorter.formatFloat(s);
		},
		type: "numeric"
	});
	
	ts.addParser({
		id: "currency",
		is: function(s) {
			return /^[Â£$â�¬?.]/.test(s);
		},
		format: function(s) {
			return $.tablesorter.formatFloat(s.replace(new RegExp(/[^0-9.]/g),""));
		},
		type: "numeric"
	});
	
	ts.addParser({
		id: "ipAddress",
		is: function(s) {
			return /^\d{2,3}[\.]\d{2,3}[\.]\d{2,3}[\.]\d{2,3}$/.test(s);
		},
		format: function(s) {
			var a = s.split("."), r = "", l = a.length;
			for(var i = 0; i < l; i++) {
				var item = a[i];
			   	if(item.length == 2) {
					r += "0" + item;
			   	} else {
					r += item;
			   	}
			}
			return $.tablesorter.formatFloat(r);
		},
		type: "numeric"
	});
	
	ts.addParser({
		id: "url",
		is: function(s) {
			return /^(https?|ftp|file):\/\/$/.test(s);
		},
		format: function(s) {
			return jQuery.trim(s.replace(new RegExp(/(https?|ftp|file):\/\//),''));
		},
		type: "text"
	});
	
	ts.addParser({
		id: "isoDate",
		is: function(s) {
			return /^\d{4}[\/-]\d{1,2}[\/-]\d{1,2}$/.test(s);
		},
		format: function(s) {
			return $.tablesorter.formatFloat((s != "") ? new Date(s.replace(new RegExp(/-/g),"/")).getTime() : "0");
		},
		type: "numeric"
	});
		
	ts.addParser({
		id: "percent",
		is: function(s) { 
			return /\%$/.test($.trim(s));
		},
		format: function(s) {
			return $.tablesorter.formatFloat(s.replace(new RegExp(/%/g),""));
		},
		type: "numeric"
	});

	ts.addParser({
		id: "usLongDate",
		is: function(s) {
			return s.match(new RegExp(/^[A-Za-z]{3,10}\.? [0-9]{1,2}, ([0-9]{4}|'?[0-9]{2}) (([0-2]?[0-9]:[0-5][0-9])|([0-1]?[0-9]:[0-5][0-9]\s(AM|PM)))$/));
		},
		format: function(s) {
			return $.tablesorter.formatFloat(new Date(s).getTime());
		},
		type: "numeric"
	});

	ts.addParser({
		id: "shortDate",
		is: function(s) {
			return /\d{1,2}[\/\-]\d{1,2}[\/\-]\d{2,4}/.test(s);
		},
		format: function(s,table) {
			var c = table.config;
			s = s.replace(/\-/g,"/");
			if(c.dateFormat == "us") {
				// reformat the string in ISO format
				s = s.replace(/(\d{1,2})[\/\-](\d{1,2})[\/\-](\d{4})/, "$3/$1/$2");
			} else if(c.dateFormat == "uk") {
				//reformat the string in ISO format
				s = s.replace(/(\d{1,2})[\/\-](\d{1,2})[\/\-](\d{4})/, "$3/$2/$1");
			} else if(c.dateFormat == "dd/mm/yy" || c.dateFormat == "dd-mm-yy") {
				s = s.replace(/(\d{1,2})[\/\-](\d{1,2})[\/\-](\d{2})/, "$1/$2/$3");	
			}
			return $.tablesorter.formatFloat(new Date(s).getTime());
		},
		type: "numeric"
	});

	ts.addParser({
	    id: "time",
	    is: function(s) {
	        return /^(([0-2]?[0-9]:[0-5][0-9])|([0-1]?[0-9]:[0-5][0-9]\s(am|pm)))$/.test(s);
	    },
	    format: function(s) {
	        return $.tablesorter.formatFloat(new Date("2000/01/01 " + s).getTime());
	    },
	  type: "numeric"
	});
	
	
	ts.addParser({
	    id: "metadata",
	    is: function(s) {
	        return false;
	    },
	    format: function(s,table,cell) {
			var c = table.config, p = (!c.parserMetadataName) ? 'sortValue' : c.parserMetadataName;
	        return $(cell).metadata()[p];
	    },
	  type: "numeric"
	});
	
	// add default widgets
	ts.addWidget({
		id: "zebra",
		format: function(table) {
			if(table.config.debug) { var time = new Date(); }
			$("tr:visible",table.tBodies[0])
	        .filter(':even')
	        .removeClass(table.config.widgetZebra.css[1]).addClass(table.config.widgetZebra.css[0])
	        .end().filter(':odd')
	        .removeClass(table.config.widgetZebra.css[0]).addClass(table.config.widgetZebra.css[1]);
			if(table.config.debug) { $.tablesorter.benchmark("Applying Zebra widget", time); }
		}
	});	
})(jQuery);



OPS/js/jquery-latest.js
/*!
 * jQuery JavaScript Library v1.4.2
 * http://jquery.com/
 *
 * Copyright 2010, John Resig
 * Dual licensed under the MIT or GPL Version 2 licenses.
 * http://jquery.org/license
 *
 * Includes Sizzle.js
 * http://sizzlejs.com/
 * Copyright 2010, The Dojo Foundation
 * Released under the MIT, BSD, and GPL Licenses.
 *
 * Date: Sat Feb 13 22:33:48 2010 -0500
 */
(function( window, undefined ) {

// Define a local copy of jQuery
var jQuery = function( selector, context ) {
		// The jQuery object is actually just the init constructor 'enhanced'
		return new jQuery.fn.init( selector, context );
	},

	// Map over jQuery in case of overwrite
	_jQuery = window.jQuery,

	// Map over the $ in case of overwrite
	_$ = window.$,

	// Use the correct document accordingly with window argument (sandbox)
	document = window.document,

	// A central reference to the root jQuery(document)
	rootjQuery,

	// A simple way to check for HTML strings or ID strings
	// (both of which we optimize for)
	quickExpr = /^[^<]*(<[\w\W]+>)[^>]*$|^#([\w-]+)$/,

	// Is it a simple selector
	isSimple = /^.[^:#\[\.,]*$/,

	// Check if a string has a non-whitespace character in it
	rnotwhite = /\S/,

	// Used for trimming whitespace
	rtrim = /^(\s|\u00A0)+|(\s|\u00A0)+$/g,

	// Match a standalone tag
	rsingleTag = /^<(\w+)\s*\/?>(?:<\/\1>)?$/,

	// Keep a UserAgent string for use with jQuery.browser
	userAgent = navigator.userAgent,

	// For matching the engine and version of the browser
	browserMatch,
	
	// Has the ready events already been bound?
	readyBound = false,
	
	// The functions to execute on DOM ready
	readyList = [],

	// The ready event handler
	DOMContentLoaded,

	// Save a reference to some core methods
	toString = Object.prototype.toString,
	hasOwnProperty = Object.prototype.hasOwnProperty,
	push = Array.prototype.push,
	slice = Array.prototype.slice,
	indexOf = Array.prototype.indexOf;

jQuery.fn = jQuery.prototype = {
	init: function( selector, context ) {
		var match, elem, ret, doc;

		// Handle $(""), $(null), or $(undefined)
		if ( !selector ) {
			return this;
		}

		// Handle $(DOMElement)
		if ( selector.nodeType ) {
			this.context = this[0] = selector;
			this.length = 1;
			return this;
		}
		
		// The body element only exists once, optimize finding it
		if ( selector === "body" && !context ) {
			this.context = document;
			this[0] = document.body;
			this.selector = "body";
			this.length = 1;
			return this;
		}

		// Handle HTML strings
		if ( typeof selector === "string" ) {
			// Are we dealing with HTML string or an ID?
			match = quickExpr.exec( selector );

			// Verify a match, and that no context was specified for #id
			if ( match && (match[1] || !context) ) {

				// HANDLE: $(html) -> $(array)
				if ( match[1] ) {
					doc = (context ? context.ownerDocument || context : document);

					// If a single string is passed in and it's a single tag
					// just do a createElement and skip the rest
					ret = rsingleTag.exec( selector );

					if ( ret ) {
						if ( jQuery.isPlainObject( context ) ) {
							selector = [ document.createElement( ret[1] ) ];
							jQuery.fn.attr.call( selector, context, true );

						} else {
							selector = [ doc.createElement( ret[1] ) ];
						}

					} else {
						ret = buildFragment( [ match[1] ], [ doc ] );
						selector = (ret.cacheable ? ret.fragment.cloneNode(true) : ret.fragment).childNodes;
					}
					
					return jQuery.merge( this, selector );
					
				// HANDLE: $("#id")
				} else {
					elem = document.getElementById( match[2] );

					if ( elem ) {
						// Handle the case where IE and Opera return items
						// by name instead of ID
						if ( elem.id !== match[2] ) {
							return rootjQuery.find( selector );
						}

						// Otherwise, we inject the element directly into the jQuery object
						this.length = 1;
						this[0] = elem;
					}

					this.context = document;
					this.selector = selector;
					return this;
				}

			// HANDLE: $("TAG")
			} else if ( !context && /^\w+$/.test( selector ) ) {
				this.selector = selector;
				this.context = document;
				selector = document.getElementsByTagName( selector );
				return jQuery.merge( this, selector );

			// HANDLE: $(expr, $(...))
			} else if ( !context || context.jquery ) {
				return (context || rootjQuery).find( selector );

			// HANDLE: $(expr, context)
			// (which is just equivalent to: $(context).find(expr)
			} else {
				return jQuery( context ).find( selector );
			}

		// HANDLE: $(function)
		// Shortcut for document ready
		} else if ( jQuery.isFunction( selector ) ) {
			return rootjQuery.ready( selector );
		}

		if (selector.selector !== undefined) {
			this.selector = selector.selector;
			this.context = selector.context;
		}

		return jQuery.makeArray( selector, this );
	},

	// Start with an empty selector
	selector: "",

	// The current version of jQuery being used
	jquery: "1.4.2",

	// The default length of a jQuery object is 0
	length: 0,

	// The number of elements contained in the matched element set
	size: function() {
		return this.length;
	},

	toArray: function() {
		return slice.call( this, 0 );
	},

	// Get the Nth element in the matched element set OR
	// Get the whole matched element set as a clean array
	get: function( num ) {
		return num == null ?

			// Return a 'clean' array
			this.toArray() :

			// Return just the object
			( num < 0 ? this.slice(num)[ 0 ] : this[ num ] );
	},

	// Take an array of elements and push it onto the stack
	// (returning the new matched element set)
	pushStack: function( elems, name, selector ) {
		// Build a new jQuery matched element set
		var ret = jQuery();

		if ( jQuery.isArray( elems ) ) {
			push.apply( ret, elems );
		
		} else {
			jQuery.merge( ret, elems );
		}

		// Add the old object onto the stack (as a reference)
		ret.prevObject = this;

		ret.context = this.context;

		if ( name === "find" ) {
			ret.selector = this.selector + (this.selector ? " " : "") + selector;
		} else if ( name ) {
			ret.selector = this.selector + "." + name + "(" + selector + ")";
		}

		// Return the newly-formed element set
		return ret;
	},

	// Execute a callback for every element in the matched set.
	// (You can seed the arguments with an array of args, but this is
	// only used internally.)
	each: function( callback, args ) {
		return jQuery.each( this, callback, args );
	},
	
	ready: function( fn ) {
		// Attach the listeners
		jQuery.bindReady();

		// If the DOM is already ready
		if ( jQuery.isReady ) {
			// Execute the function immediately
			fn.call( document, jQuery );

		// Otherwise, remember the function for later
		} else if ( readyList ) {
			// Add the function to the wait list
			readyList.push( fn );
		}

		return this;
	},
	
	eq: function( i ) {
		return i === -1 ?
			this.slice( i ) :
			this.slice( i, +i + 1 );
	},

	first: function() {
		return this.eq( 0 );
	},

	last: function() {
		return this.eq( -1 );
	},

	slice: function() {
		return this.pushStack( slice.apply( this, arguments ),
			"slice", slice.call(arguments).join(",") );
	},

	map: function( callback ) {
		return this.pushStack( jQuery.map(this, function( elem, i ) {
			return callback.call( elem, i, elem );
		}));
	},
	
	end: function() {
		return this.prevObject || jQuery(null);
	},

	// For internal use only.
	// Behaves like an Array's method, not like a jQuery method.
	push: push,
	sort: [].sort,
	splice: [].splice
};

// Give the init function the jQuery prototype for later instantiation
jQuery.fn.init.prototype = jQuery.fn;

jQuery.extend = jQuery.fn.extend = function() {
	// copy reference to target object
	var target = arguments[0] || {}, i = 1, length = arguments.length, deep = false, options, name, src, copy;

	// Handle a deep copy situation
	if ( typeof target === "boolean" ) {
		deep = target;
		target = arguments[1] || {};
		// skip the boolean and the target
		i = 2;
	}

	// Handle case when target is a string or something (possible in deep copy)
	if ( typeof target !== "object" && !jQuery.isFunction(target) ) {
		target = {};
	}

	// extend jQuery itself if only one argument is passed
	if ( length === i ) {
		target = this;
		--i;
	}

	for ( ; i < length; i++ ) {
		// Only deal with non-null/undefined values
		if ( (options = arguments[ i ]) != null ) {
			// Extend the base object
			for ( name in options ) {
				src = target[ name ];
				copy = options[ name ];

				// Prevent never-ending loop
				if ( target === copy ) {
					continue;
				}

				// Recurse if we're merging object literal values or arrays
				if ( deep && copy && ( jQuery.isPlainObject(copy) || jQuery.isArray(copy) ) ) {
					var clone = src && ( jQuery.isPlainObject(src) || jQuery.isArray(src) ) ? src
						: jQuery.isArray(copy) ? [] : {};

					// Never move original objects, clone them
					target[ name ] = jQuery.extend( deep, clone, copy );

				// Don't bring in undefined values
				} else if ( copy !== undefined ) {
					target[ name ] = copy;
				}
			}
		}
	}

	// Return the modified object
	return target;
};

jQuery.extend({
	noConflict: function( deep ) {
		window.$ = _$;

		if ( deep ) {
			window.jQuery = _jQuery;
		}

		return jQuery;
	},
	
	// Is the DOM ready to be used? Set to true once it occurs.
	isReady: false,
	
	// Handle when the DOM is ready
	ready: function() {
		// Make sure that the DOM is not already loaded
		if ( !jQuery.isReady ) {
			// Make sure body exists, at least, in case IE gets a little overzealous (ticket #5443).
			if ( !document.body ) {
				return setTimeout( jQuery.ready, 13 );
			}

			// Remember that the DOM is ready
			jQuery.isReady = true;

			// If there are functions bound, to execute
			if ( readyList ) {
				// Execute all of them
				var fn, i = 0;
				while ( (fn = readyList[ i++ ]) ) {
					fn.call( document, jQuery );
				}

				// Reset the list of functions
				readyList = null;
			}

			// Trigger any bound ready events
			if ( jQuery.fn.triggerHandler ) {
				jQuery( document ).triggerHandler( "ready" );
			}
		}
	},
	
	bindReady: function() {
		if ( readyBound ) {
			return;
		}

		readyBound = true;

		// Catch cases where $(document).ready() is called after the
		// browser event has already occurred.
		if ( document.readyState === "complete" ) {
			return jQuery.ready();
		}

		// Mozilla, Opera and webkit nightlies currently support this event
		if ( document.addEventListener ) {
			// Use the handy event callback
			document.addEventListener( "DOMContentLoaded", DOMContentLoaded, false );
			
			// A fallback to window.onload, that will always work
			window.addEventListener( "load", jQuery.ready, false );

		// If IE event model is used
		} else if ( document.attachEvent ) {
			// ensure firing before onload,
			// maybe late but safe also for iframes
			document.attachEvent("onreadystatechange", DOMContentLoaded);
			
			// A fallback to window.onload, that will always work
			window.attachEvent( "onload", jQuery.ready );

			// If IE and not a frame
			// continually check to see if the document is ready
			var toplevel = false;

			try {
				toplevel = window.frameElement == null;
			} catch(e) {}

			if ( document.documentElement.doScroll && toplevel ) {
				doScrollCheck();
			}
		}
	},

	// See test/unit/core.js for details concerning isFunction.
	// Since version 1.3, DOM methods and functions like alert
	// aren't supported. They return false on IE (#2968).
	isFunction: function( obj ) {
		return toString.call(obj) === "[object Function]";
	},

	isArray: function( obj ) {
		return toString.call(obj) === "[object Array]";
	},

	isPlainObject: function( obj ) {
		// Must be an Object.
		// Because of IE, we also have to check the presence of the constructor property.
		// Make sure that DOM nodes and window objects don't pass through, as well
		if ( !obj || toString.call(obj) !== "[object Object]" || obj.nodeType || obj.setInterval ) {
			return false;
		}
		
		// Not own constructor property must be Object
		if ( obj.constructor
			&& !hasOwnProperty.call(obj, "constructor")
			&& !hasOwnProperty.call(obj.constructor.prototype, "isPrototypeOf") ) {
			return false;
		}
		
		// Own properties are enumerated firstly, so to speed up,
		// if last one is own, then all properties are own.
	
		var key;
		for ( key in obj ) {}
		
		return key === undefined || hasOwnProperty.call( obj, key );
	},

	isEmptyObject: function( obj ) {
		for ( var name in obj ) {
			return false;
		}
		return true;
	},
	
	error: function( msg ) {
		throw msg;
	},
	
	parseJSON: function( data ) {
		if ( typeof data !== "string" || !data ) {
			return null;
		}

		// Make sure leading/trailing whitespace is removed (IE can't handle it)
		data = jQuery.trim( data );
		
		// Make sure the incoming data is actual JSON
		// Logic borrowed from http://json.org/json2.js
		if ( /^[\],:{}\s]*$/.test(data.replace(/\\(?:["\\\/bfnrt]|u[0-9a-fA-F]{4})/g, "@")
			.replace(/"[^"\\\n\r]*"|true|false|null|-?\d+(?:\.\d*)?(?:[eE][+\-]?\d+)?/g, "]")
			.replace(/(?:^|:|,)(?:\s*\[)+/g, "")) ) {

			// Try to use the native JSON parser first
			return window.JSON && window.JSON.parse ?
				window.JSON.parse( data ) :
				(new Function("return " + data))();

		} else {
			jQuery.error( "Invalid JSON: " + data );
		}
	},

	noop: function() {},

	// Evalulates a script in a global context
	globalEval: function( data ) {
		if ( data && rnotwhite.test(data) ) {
			// Inspired by code by Andrea Giammarchi
			// http://webreflection.blogspot.com/2007/08/global-scope-evaluation-and-dom.html
			var head = document.getElementsByTagName("head")[0] || document.documentElement,
				script = document.createElement("script");

			script.type = "text/javascript";

			if ( jQuery.support.scriptEval ) {
				script.appendChild( document.createTextNode( data ) );
			} else {
				script.text = data;
			}

			// Use insertBefore instead of appendChild to circumvent an IE6 bug.
			// This arises when a base node is used (#2709).
			head.insertBefore( script, head.firstChild );
			head.removeChild( script );
		}
	},

	nodeName: function( elem, name ) {
		return elem.nodeName && elem.nodeName.toUpperCase() === name.toUpperCase();
	},

	// args is for internal usage only
	each: function( object, callback, args ) {
		var name, i = 0,
			length = object.length,
			isObj = length === undefined || jQuery.isFunction(object);

		if ( args ) {
			if ( isObj ) {
				for ( name in object ) {
					if ( callback.apply( object[ name ], args ) === false ) {
						break;
					}
				}
			} else {
				for ( ; i < length; ) {
					if ( callback.apply( object[ i++ ], args ) === false ) {
						break;
					}
				}
			}

		// A special, fast, case for the most common use of each
		} else {
			if ( isObj ) {
				for ( name in object ) {
					if ( callback.call( object[ name ], name, object[ name ] ) === false ) {
						break;
					}
				}
			} else {
				for ( var value = object[0];
					i < length && callback.call( value, i, value ) !== false; value = object[++i] ) {}
			}
		}

		return object;
	},

	trim: function( text ) {
		return (text || "").replace( rtrim, "" );
	},

	// results is for internal usage only
	makeArray: function( array, results ) {
		var ret = results || [];

		if ( array != null ) {
			// The window, strings (and functions) also have 'length'
			// The extra typeof function check is to prevent crashes
			// in Safari 2 (See: #3039)
			if ( array.length == null || typeof array === "string" || jQuery.isFunction(array) || (typeof array !== "function" && array.setInterval) ) {
				push.call( ret, array );
			} else {
				jQuery.merge( ret, array );
			}
		}

		return ret;
	},

	inArray: function( elem, array ) {
		if ( array.indexOf ) {
			return array.indexOf( elem );
		}

		for ( var i = 0, length = array.length; i < length; i++ ) {
			if ( array[ i ] === elem ) {
				return i;
			}
		}

		return -1;
	},

	merge: function( first, second ) {
		var i = first.length, j = 0;

		if ( typeof second.length === "number" ) {
			for ( var l = second.length; j < l; j++ ) {
				first[ i++ ] = second[ j ];
			}
		
		} else {
			while ( second[j] !== undefined ) {
				first[ i++ ] = second[ j++ ];
			}
		}

		first.length = i;

		return first;
	},

	grep: function( elems, callback, inv ) {
		var ret = [];

		// Go through the array, only saving the items
		// that pass the validator function
		for ( var i = 0, length = elems.length; i < length; i++ ) {
			if ( !inv !== !callback( elems[ i ], i ) ) {
				ret.push( elems[ i ] );
			}
		}

		return ret;
	},

	// arg is for internal usage only
	map: function( elems, callback, arg ) {
		var ret = [], value;

		// Go through the array, translating each of the items to their
		// new value (or values).
		for ( var i = 0, length = elems.length; i < length; i++ ) {
			value = callback( elems[ i ], i, arg );

			if ( value != null ) {
				ret[ ret.length ] = value;
			}
		}

		return ret.concat.apply( [], ret );
	},

	// A global GUID counter for objects
	guid: 1,

	proxy: function( fn, proxy, thisObject ) {
		if ( arguments.length === 2 ) {
			if ( typeof proxy === "string" ) {
				thisObject = fn;
				fn = thisObject[ proxy ];
				proxy = undefined;

			} else if ( proxy && !jQuery.isFunction( proxy ) ) {
				thisObject = proxy;
				proxy = undefined;
			}
		}

		if ( !proxy && fn ) {
			proxy = function() {
				return fn.apply( thisObject || this, arguments );
			};
		}

		// Set the guid of unique handler to the same of original handler, so it can be removed
		if ( fn ) {
			proxy.guid = fn.guid = fn.guid || proxy.guid || jQuery.guid++;
		}

		// So proxy can be declared as an argument
		return proxy;
	},

	// Use of jQuery.browser is frowned upon.
	// More details: http://docs.jquery.com/Utilities/jQuery.browser
	uaMatch: function( ua ) {
		ua = ua.toLowerCase();

		var match = /(webkit)[ \/]([\w.]+)/.exec( ua ) ||
			/(opera)(?:.*version)?[ \/]([\w.]+)/.exec( ua ) ||
			/(msie) ([\w.]+)/.exec( ua ) ||
			!/compatible/.test( ua ) && /(mozilla)(?:.*? rv:([\w.]+))?/.exec( ua ) ||
		  	[];

		return { browser: match[1] || "", version: match[2] || "0" };
	},

	browser: {}
});

browserMatch = jQuery.uaMatch( userAgent );
if ( browserMatch.browser ) {
	jQuery.browser[ browserMatch.browser ] = true;
	jQuery.browser.version = browserMatch.version;
}

// Deprecated, use jQuery.browser.webkit instead
if ( jQuery.browser.webkit ) {
	jQuery.browser.safari = true;
}

if ( indexOf ) {
	jQuery.inArray = function( elem, array ) {
		return indexOf.call( array, elem );
	};
}

// All jQuery objects should point back to these
rootjQuery = jQuery(document);

// Cleanup functions for the document ready method
if ( document.addEventListener ) {
	DOMContentLoaded = function() {
		document.removeEventListener( "DOMContentLoaded", DOMContentLoaded, false );
		jQuery.ready();
	};

} else if ( document.attachEvent ) {
	DOMContentLoaded = function() {
		// Make sure body exists, at least, in case IE gets a little overzealous (ticket #5443).
		if ( document.readyState === "complete" ) {
			document.detachEvent( "onreadystatechange", DOMContentLoaded );
			jQuery.ready();
		}
	};
}

// The DOM ready check for Internet Explorer
function doScrollCheck() {
	if ( jQuery.isReady ) {
		return;
	}

	try {
		// If IE is used, use the trick by Diego Perini
		// http://javascript.nwbox.com/IEContentLoaded/
		document.documentElement.doScroll("left");
	} catch( error ) {
		setTimeout( doScrollCheck, 1 );
		return;
	}

	// and execute any waiting functions
	jQuery.ready();
}

function evalScript( i, elem ) {
	if ( elem.src ) {
		jQuery.ajax({
			url: elem.src,
			async: false,
			dataType: "script"
		});
	} else {
		jQuery.globalEval( elem.text || elem.textContent || elem.innerHTML || "" );
	}

	if ( elem.parentNode ) {
		elem.parentNode.removeChild( elem );
	}
}

// Mutifunctional method to get and set values to a collection
// The value/s can be optionally by executed if its a function
function access( elems, key, value, exec, fn, pass ) {
	var length = elems.length;
	
	// Setting many attributes
	if ( typeof key === "object" ) {
		for ( var k in key ) {
			access( elems, k, key[k], exec, fn, value );
		}
		return elems;
	}
	
	// Setting one attribute
	if ( value !== undefined ) {
		// Optionally, function values get executed if exec is true
		exec = !pass && exec && jQuery.isFunction(value);
		
		for ( var i = 0; i < length; i++ ) {
			fn( elems[i], key, exec ? value.call( elems[i], i, fn( elems[i], key ) ) : value, pass );
		}
		
		return elems;
	}
	
	// Getting an attribute
	return length ? fn( elems[0], key ) : undefined;
}

function now() {
	return (new Date).getTime();
}
(function() {

	jQuery.support = {};

	var root = document.documentElement,
		script = document.createElement("script"),
		div = document.createElement("div"),
		id = "script" + now();

	div.style.display = "none";
	div.innerHTML = "   <link/><table></table><a href='/a' style='color:red;float:left;opacity:.55;'>a</a><input type='checkbox'/>";

	var all = div.getElementsByTagName("*"),
		a = div.getElementsByTagName("a")[0];

	// Can't get basic test support
	if ( !all || !all.length || !a ) {
		return;
	}

	jQuery.support = {
		// IE strips leading whitespace when .innerHTML is used
		leadingWhitespace: div.firstChild.nodeType === 3,

		// Make sure that tbody elements aren't automatically inserted
		// IE will insert them into empty tables
		tbody: !div.getElementsByTagName("tbody").length,

		// Make sure that link elements get serialized correctly by innerHTML
		// This requires a wrapper element in IE
		htmlSerialize: !!div.getElementsByTagName("link").length,

		// Get the style information from getAttribute
		// (IE uses .cssText insted)
		style: /red/.test( a.getAttribute("style") ),

		// Make sure that URLs aren't manipulated
		// (IE normalizes it by default)
		hrefNormalized: a.getAttribute("href") === "/a",

		// Make sure that element opacity exists
		// (IE uses filter instead)
		// Use a regex to work around a WebKit issue. See #5145
		opacity: /^0.55$/.test( a.style.opacity ),

		// Verify style float existence
		// (IE uses styleFloat instead of cssFloat)
		cssFloat: !!a.style.cssFloat,

		// Make sure that if no value is specified for a checkbox
		// that it defaults to "on".
		// (WebKit defaults to "" instead)
		checkOn: div.getElementsByTagName("input")[0].value === "on",

		// Make sure that a selected-by-default option has a working selected property.
		// (WebKit defaults to false instead of true, IE too, if it's in an optgroup)
		optSelected: document.createElement("select").appendChild( document.createElement("option") ).selected,

		parentNode: div.removeChild( div.appendChild( document.createElement("div") ) ).parentNode === null,

		// Will be defined later
		deleteExpando: true,
		checkClone: false,
		scriptEval: false,
		noCloneEvent: true,
		boxModel: null
	};

	script.type = "text/javascript";
	try {
		script.appendChild( document.createTextNode( "window." + id + "=1;" ) );
	} catch(e) {}

	root.insertBefore( script, root.firstChild );

	// Make sure that the execution of code works by injecting a script
	// tag with appendChild/createTextNode
	// (IE doesn't support this, fails, and uses .text instead)
	if ( window[ id ] ) {
		jQuery.support.scriptEval = true;
		delete window[ id ];
	}

	// Test to see if it's possible to delete an expando from an element
	// Fails in Internet Explorer
	try {
		delete script.test;
	
	} catch(e) {
		jQuery.support.deleteExpando = false;
	}

	root.removeChild( script );

	if ( div.attachEvent && div.fireEvent ) {
		div.attachEvent("onclick", function click() {
			// Cloning a node shouldn't copy over any
			// bound event handlers (IE does this)
			jQuery.support.noCloneEvent = false;
			div.detachEvent("onclick", click);
		});
		div.cloneNode(true).fireEvent("onclick");
	}

	div = document.createElement("div");
	div.innerHTML = "<input type='radio' name='radiotest' checked='checked'/>";

	var fragment = document.createDocumentFragment();
	fragment.appendChild( div.firstChild );

	// WebKit doesn't clone checked state correctly in fragments
	jQuery.support.checkClone = fragment.cloneNode(true).cloneNode(true).lastChild.checked;

	// Figure out if the W3C box model works as expected
	// document.body must exist before we can do this
	jQuery(function() {
		var div = document.createElement("div");
		div.style.width = div.style.paddingLeft = "1px";

		document.body.appendChild( div );
		jQuery.boxModel = jQuery.support.boxModel = div.offsetWidth === 2;
		document.body.removeChild( div ).style.display = 'none';

		div = null;
	});

	// Technique from Juriy Zaytsev
	// http://thinkweb2.com/projects/prototype/detecting-event-support-without-browser-sniffing/
	var eventSupported = function( eventName ) { 
		var el = document.createElement("div"); 
		eventName = "on" + eventName; 

		var isSupported = (eventName in el); 
		if ( !isSupported ) { 
			el.setAttribute(eventName, "return;"); 
			isSupported = typeof el[eventName] === "function"; 
		} 
		el = null; 

		return isSupported; 
	};
	
	jQuery.support.submitBubbles = eventSupported("submit");
	jQuery.support.changeBubbles = eventSupported("change");

	// release memory in IE
	root = script = div = all = a = null;
})();

jQuery.props = {
	"for": "htmlFor",
	"class": "className",
	readonly: "readOnly",
	maxlength: "maxLength",
	cellspacing: "cellSpacing",
	rowspan: "rowSpan",
	colspan: "colSpan",
	tabindex: "tabIndex",
	usemap: "useMap",
	frameborder: "frameBorder"
};
var expando = "jQuery" + now(), uuid = 0, windowData = {};

jQuery.extend({
	cache: {},
	
	expando:expando,

	// The following elements throw uncatchable exceptions if you
	// attempt to add expando properties to them.
	noData: {
		"embed": true,
		"object": true,
		"applet": true
	},

	data: function( elem, name, data ) {
		if ( elem.nodeName && jQuery.noData[elem.nodeName.toLowerCase()] ) {
			return;
		}

		elem = elem == window ?
			windowData :
			elem;

		var id = elem[ expando ], cache = jQuery.cache, thisCache;

		if ( !id && typeof name === "string" && data === undefined ) {
			return null;
		}

		// Compute a unique ID for the element
		if ( !id ) { 
			id = ++uuid;
		}

		// Avoid generating a new cache unless none exists and we
		// want to manipulate it.
		if ( typeof name === "object" ) {
			elem[ expando ] = id;
			thisCache = cache[ id ] = jQuery.extend(true, {}, name);

		} else if ( !cache[ id ] ) {
			elem[ expando ] = id;
			cache[ id ] = {};
		}

		thisCache = cache[ id ];

		// Prevent overriding the named cache with undefined values
		if ( data !== undefined ) {
			thisCache[ name ] = data;
		}

		return typeof name === "string" ? thisCache[ name ] : thisCache;
	},

	removeData: function( elem, name ) {
		if ( elem.nodeName && jQuery.noData[elem.nodeName.toLowerCase()] ) {
			return;
		}

		elem = elem == window ?
			windowData :
			elem;

		var id = elem[ expando ], cache = jQuery.cache, thisCache = cache[ id ];

		// If we want to remove a specific section of the element's data
		if ( name ) {
			if ( thisCache ) {
				// Remove the section of cache data
				delete thisCache[ name ];

				// If we've removed all the data, remove the element's cache
				if ( jQuery.isEmptyObject(thisCache) ) {
					jQuery.removeData( elem );
				}
			}

		// Otherwise, we want to remove all of the element's data
		} else {
			if ( jQuery.support.deleteExpando ) {
				delete elem[ jQuery.expando ];

			} else if ( elem.removeAttribute ) {
				elem.removeAttribute( jQuery.expando );
			}

			// Completely remove the data cache
			delete cache[ id ];
		}
	}
});

jQuery.fn.extend({
	data: function( key, value ) {
		if ( typeof key === "undefined" && this.length ) {
			return jQuery.data( this[0] );

		} else if ( typeof key === "object" ) {
			return this.each(function() {
				jQuery.data( this, key );
			});
		}

		var parts = key.split(".");
		parts[1] = parts[1] ? "." + parts[1] : "";

		if ( value === undefined ) {
			var data = this.triggerHandler("getData" + parts[1] + "!", [parts[0]]);

			if ( data === undefined && this.length ) {
				data = jQuery.data( this[0], key );
			}
			return data === undefined && parts[1] ?
				this.data( parts[0] ) :
				data;
		} else {
			return this.trigger("setData" + parts[1] + "!", [parts[0], value]).each(function() {
				jQuery.data( this, key, value );
			});
		}
	},

	removeData: function( key ) {
		return this.each(function() {
			jQuery.removeData( this, key );
		});
	}
});
jQuery.extend({
	queue: function( elem, type, data ) {
		if ( !elem ) {
			return;
		}

		type = (type || "fx") + "queue";
		var q = jQuery.data( elem, type );

		// Speed up dequeue by getting out quickly if this is just a lookup
		if ( !data ) {
			return q || [];
		}

		if ( !q || jQuery.isArray(data) ) {
			q = jQuery.data( elem, type, jQuery.makeArray(data) );

		} else {
			q.push( data );
		}

		return q;
	},

	dequeue: function( elem, type ) {
		type = type || "fx";

		var queue = jQuery.queue( elem, type ), fn = queue.shift();

		// If the fx queue is dequeued, always remove the progress sentinel
		if ( fn === "inprogress" ) {
			fn = queue.shift();
		}

		if ( fn ) {
			// Add a progress sentinel to prevent the fx queue from being
			// automatically dequeued
			if ( type === "fx" ) {
				queue.unshift("inprogress");
			}

			fn.call(elem, function() {
				jQuery.dequeue(elem, type);
			});
		}
	}
});

jQuery.fn.extend({
	queue: function( type, data ) {
		if ( typeof type !== "string" ) {
			data = type;
			type = "fx";
		}

		if ( data === undefined ) {
			return jQuery.queue( this[0], type );
		}
		return this.each(function( i, elem ) {
			var queue = jQuery.queue( this, type, data );

			if ( type === "fx" && queue[0] !== "inprogress" ) {
				jQuery.dequeue( this, type );
			}
		});
	},
	dequeue: function( type ) {
		return this.each(function() {
			jQuery.dequeue( this, type );
		});
	},

	// Based off of the plugin by Clint Helfers, with permission.
	// http://blindsignals.com/index.php/2009/07/jquery-delay/
	delay: function( time, type ) {
		time = jQuery.fx ? jQuery.fx.speeds[time] || time : time;
		type = type || "fx";

		return this.queue( type, function() {
			var elem = this;
			setTimeout(function() {
				jQuery.dequeue( elem, type );
			}, time );
		});
	},

	clearQueue: function( type ) {
		return this.queue( type || "fx", [] );
	}
});
var rclass = /[\n\t]/g,
	rspace = /\s+/,
	rreturn = /\r/g,
	rspecialurl = /href|src|style/,
	rtype = /(button|input)/i,
	rfocusable = /(button|input|object|select|textarea)/i,
	rclickable = /^(a|area)$/i,
	rradiocheck = /radio|checkbox/;

jQuery.fn.extend({
	attr: function( name, value ) {
		return access( this, name, value, true, jQuery.attr );
	},

	removeAttr: function( name, fn ) {
		return this.each(function(){
			jQuery.attr( this, name, "" );
			if ( this.nodeType === 1 ) {
				this.removeAttribute( name );
			}
		});
	},

	addClass: function( value ) {
		if ( jQuery.isFunction(value) ) {
			return this.each(function(i) {
				var self = jQuery(this);
				self.addClass( value.call(this, i, self.attr("class")) );
			});
		}

		if ( value && typeof value === "string" ) {
			var classNames = (value || "").split( rspace );

			for ( var i = 0, l = this.length; i < l; i++ ) {
				var elem = this[i];

				if ( elem.nodeType === 1 ) {
					if ( !elem.className ) {
						elem.className = value;

					} else {
						var className = " " + elem.className + " ", setClass = elem.className;
						for ( var c = 0, cl = classNames.length; c < cl; c++ ) {
							if ( className.indexOf( " " + classNames[c] + " " ) < 0 ) {
								setClass += " " + classNames[c];
							}
						}
						elem.className = jQuery.trim( setClass );
					}
				}
			}
		}

		return this;
	},

	removeClass: function( value ) {
		if ( jQuery.isFunction(value) ) {
			return this.each(function(i) {
				var self = jQuery(this);
				self.removeClass( value.call(this, i, self.attr("class")) );
			});
		}

		if ( (value && typeof value === "string") || value === undefined ) {
			var classNames = (value || "").split(rspace);

			for ( var i = 0, l = this.length; i < l; i++ ) {
				var elem = this[i];

				if ( elem.nodeType === 1 && elem.className ) {
					if ( value ) {
						var className = (" " + elem.className + " ").replace(rclass, " ");
						for ( var c = 0, cl = classNames.length; c < cl; c++ ) {
							className = className.replace(" " + classNames[c] + " ", " ");
						}
						elem.className = jQuery.trim( className );

					} else {
						elem.className = "";
					}
				}
			}
		}

		return this;
	},

	toggleClass: function( value, stateVal ) {
		var type = typeof value, isBool = typeof stateVal === "boolean";

		if ( jQuery.isFunction( value ) ) {
			return this.each(function(i) {
				var self = jQuery(this);
				self.toggleClass( value.call(this, i, self.attr("class"), stateVal), stateVal );
			});
		}

		return this.each(function() {
			if ( type === "string" ) {
				// toggle individual class names
				var className, i = 0, self = jQuery(this),
					state = stateVal,
					classNames = value.split( rspace );

				while ( (className = classNames[ i++ ]) ) {
					// check each className given, space seperated list
					state = isBool ? state : !self.hasClass( className );
					self[ state ? "addClass" : "removeClass" ]( className );
				}

			} else if ( type === "undefined" || type === "boolean" ) {
				if ( this.className ) {
					// store className if set
					jQuery.data( this, "__className__", this.className );
				}

				// toggle whole className
				this.className = this.className || value === false ? "" : jQuery.data( this, "__className__" ) || "";
			}
		});
	},

	hasClass: function( selector ) {
		var className = " " + selector + " ";
		for ( var i = 0, l = this.length; i < l; i++ ) {
			if ( (" " + this[i].className + " ").replace(rclass, " ").indexOf( className ) > -1 ) {
				return true;
			}
		}

		return false;
	},

	val: function( value ) {
		if ( value === undefined ) {
			var elem = this[0];

			if ( elem ) {
				if ( jQuery.nodeName( elem, "option" ) ) {
					return (elem.attributes.value || {}).specified ? elem.value : elem.text;
				}

				// We need to handle select boxes special
				if ( jQuery.nodeName( elem, "select" ) ) {
					var index = elem.selectedIndex,
						values = [],
						options = elem.options,
						one = elem.type === "select-one";

					// Nothing was selected
					if ( index < 0 ) {
						return null;
					}

					// Loop through all the selected options
					for ( var i = one ? index : 0, max = one ? index + 1 : options.length; i < max; i++ ) {
						var option = options[ i ];

						if ( option.selected ) {
							// Get the specifc value for the option
							value = jQuery(option).val();

							// We don't need an array for one selects
							if ( one ) {
								return value;
							}

							// Multi-Selects return an array
							values.push( value );
						}
					}

					return values;
				}

				// Handle the case where in Webkit "" is returned instead of "on" if a value isn't specified
				if ( rradiocheck.test( elem.type ) && !jQuery.support.checkOn ) {
					return elem.getAttribute("value") === null ? "on" : elem.value;
				}
				

				// Everything else, we just grab the value
				return (elem.value || "").replace(rreturn, "");

			}

			return undefined;
		}

		var isFunction = jQuery.isFunction(value);

		return this.each(function(i) {
			var self = jQuery(this), val = value;

			if ( this.nodeType !== 1 ) {
				return;
			}

			if ( isFunction ) {
				val = value.call(this, i, self.val());
			}

			// Typecast each time if the value is a Function and the appended
			// value is therefore different each time.
			if ( typeof val === "number" ) {
				val += "";
			}

			if ( jQuery.isArray(val) && rradiocheck.test( this.type ) ) {
				this.checked = jQuery.inArray( self.val(), val ) >= 0;

			} else if ( jQuery.nodeName( this, "select" ) ) {
				var values = jQuery.makeArray(val);

				jQuery( "option", this ).each(function() {
					this.selected = jQuery.inArray( jQuery(this).val(), values ) >= 0;
				});

				if ( !values.length ) {
					this.selectedIndex = -1;
				}

			} else {
				this.value = val;
			}
		});
	}
});

jQuery.extend({
	attrFn: {
		val: true,
		css: true,
		html: true,
		text: true,
		data: true,
		width: true,
		height: true,
		offset: true
	},
		
	attr: function( elem, name, value, pass ) {
		// don't set attributes on text and comment nodes
		if ( !elem || elem.nodeType === 3 || elem.nodeType === 8 ) {
			return undefined;
		}

		if ( pass && name in jQuery.attrFn ) {
			return jQuery(elem)[name](value);
		}

		var notxml = elem.nodeType !== 1 || !jQuery.isXMLDoc( elem ),
			// Whether we are setting (or getting)
			set = value !== undefined;

		// Try to normalize/fix the name
		name = notxml && jQuery.props[ name ] || name;

		// Only do all the following if this is a node (faster for style)
		if ( elem.nodeType === 1 ) {
			// These attributes require special treatment
			var special = rspecialurl.test( name );

			// Safari mis-reports the default selected property of an option
			// Accessing the parent's selectedIndex property fixes it
			if ( name === "selected" && !jQuery.support.optSelected ) {
				var parent = elem.parentNode;
				if ( parent ) {
					parent.selectedIndex;
	
					// Make sure that it also works with optgroups, see #5701
					if ( parent.parentNode ) {
						parent.parentNode.selectedIndex;
					}
				}
			}

			// If applicable, access the attribute via the DOM 0 way
			if ( name in elem && notxml && !special ) {
				if ( set ) {
					// We can't allow the type property to be changed (since it causes problems in IE)
					if ( name === "type" && rtype.test( elem.nodeName ) && elem.parentNode ) {
						jQuery.error( "type property can't be changed" );
					}

					elem[ name ] = value;
				}

				// browsers index elements by id/name on forms, give priority to attributes.
				if ( jQuery.nodeName( elem, "form" ) && elem.getAttributeNode(name) ) {
					return elem.getAttributeNode( name ).nodeValue;
				}

				// elem.tabIndex doesn't always return the correct value when it hasn't been explicitly set
				// http://fluidproject.org/blog/2008/01/09/getting-setting-and-removing-tabindex-values-with-javascript/
				if ( name === "tabIndex" ) {
					var attributeNode = elem.getAttributeNode( "tabIndex" );

					return attributeNode && attributeNode.specified ?
						attributeNode.value :
						rfocusable.test( elem.nodeName ) || rclickable.test( elem.nodeName ) && elem.href ?
							0 :
							undefined;
				}

				return elem[ name ];
			}

			if ( !jQuery.support.style && notxml && name === "style" ) {
				if ( set ) {
					elem.style.cssText = "" + value;
				}

				return elem.style.cssText;
			}

			if ( set ) {
				// convert the value to a string (all browsers do this but IE) see #1070
				elem.setAttribute( name, "" + value );
			}

			var attr = !jQuery.support.hrefNormalized && notxml && special ?
					// Some attributes require a special call on IE
					elem.getAttribute( name, 2 ) :
					elem.getAttribute( name );

			// Non-existent attributes return null, we normalize to undefined
			return attr === null ? undefined : attr;
		}

		// elem is actually elem.style ... set the style
		// Using attr for specific style information is now deprecated. Use style instead.
		return jQuery.style( elem, name, value );
	}
});
var rnamespaces = /\.(.*)$/,
	fcleanup = function( nm ) {
		return nm.replace(/[^\w\s\.\|`]/g, function( ch ) {
			return "\\" + ch;
		});
	};

/*
 * A number of helper functions used for managing events.
 * Many of the ideas behind this code originated from
 * Dean Edwards' addEvent library.
 */
jQuery.event = {

	// Bind an event to an element
	// Original by Dean Edwards
	add: function( elem, types, handler, data ) {
		if ( elem.nodeType === 3 || elem.nodeType === 8 ) {
			return;
		}

		// For whatever reason, IE has trouble passing the window object
		// around, causing it to be cloned in the process
		if ( elem.setInterval && ( elem !== window && !elem.frameElement ) ) {
			elem = window;
		}

		var handleObjIn, handleObj;

		if ( handler.handler ) {
			handleObjIn = handler;
			handler = handleObjIn.handler;
		}

		// Make sure that the function being executed has a unique ID
		if ( !handler.guid ) {
			handler.guid = jQuery.guid++;
		}

		// Init the element's event structure
		var elemData = jQuery.data( elem );

		// If no elemData is found then we must be trying to bind to one of the
		// banned noData elements
		if ( !elemData ) {
			return;
		}

		var events = elemData.events = elemData.events || {},
			eventHandle = elemData.handle, eventHandle;

		if ( !eventHandle ) {
			elemData.handle = eventHandle = function() {
				// Handle the second event of a trigger and when
				// an event is called after a page has unloaded
				return typeof jQuery !== "undefined" && !jQuery.event.triggered ?
					jQuery.event.handle.apply( eventHandle.elem, arguments ) :
					undefined;
			};
		}

		// Add elem as a property of the handle function
		// This is to prevent a memory leak with non-native events in IE.
		eventHandle.elem = elem;

		// Handle multiple events separated by a space
		// jQuery(...).bind("mouseover mouseout", fn);
		types = types.split(" ");

		var type, i = 0, namespaces;

		while ( (type = types[ i++ ]) ) {
			handleObj = handleObjIn ?
				jQuery.extend({}, handleObjIn) :
				{ handler: handler, data: data };

			// Namespaced event handlers
			if ( type.indexOf(".") > -1 ) {
				namespaces = type.split(".");
				type = namespaces.shift();
				handleObj.namespace = namespaces.slice(0).sort().join(".");

			} else {
				namespaces = [];
				handleObj.namespace = "";
			}

			handleObj.type = type;
			handleObj.guid = handler.guid;

			// Get the current list of functions bound to this event
			var handlers = events[ type ],
				special = jQuery.event.special[ type ] || {};

			// Init the event handler queue
			if ( !handlers ) {
				handlers = events[ type ] = [];

				// Check for a special event handler
				// Only use addEventListener/attachEvent if the special
				// events handler returns false
				if ( !special.setup || special.setup.call( elem, data, namespaces, eventHandle ) === false ) {
					// Bind the global event handler to the element
					if ( elem.addEventListener ) {
						elem.addEventListener( type, eventHandle, false );

					} else if ( elem.attachEvent ) {
						elem.attachEvent( "on" + type, eventHandle );
					}
				}
			}
			
			if ( special.add ) { 
				special.add.call( elem, handleObj ); 

				if ( !handleObj.handler.guid ) {
					handleObj.handler.guid = handler.guid;
				}
			}

			// Add the function to the element's handler list
			handlers.push( handleObj );

			// Keep track of which events have been used, for global triggering
			jQuery.event.global[ type ] = true;
		}

		// Nullify elem to prevent memory leaks in IE
		elem = null;
	},

	global: {},

	// Detach an event or set of events from an element
	remove: function( elem, types, handler, pos ) {
		// don't do events on text and comment nodes
		if ( elem.nodeType === 3 || elem.nodeType === 8 ) {
			return;
		}

		var ret, type, fn, i = 0, all, namespaces, namespace, special, eventType, handleObj, origType,
			elemData = jQuery.data( elem ),
			events = elemData && elemData.events;

		if ( !elemData || !events ) {
			return;
		}

		// types is actually an event object here
		if ( types && types.type ) {
			handler = types.handler;
			types = types.type;
		}

		// Unbind all events for the element
		if ( !types || typeof types === "string" && types.charAt(0) === "." ) {
			types = types || "";

			for ( type in events ) {
				jQuery.event.remove( elem, type + types );
			}

			return;
		}

		// Handle multiple events separated by a space
		// jQuery(...).unbind("mouseover mouseout", fn);
		types = types.split(" ");

		while ( (type = types[ i++ ]) ) {
			origType = type;
			handleObj = null;
			all = type.indexOf(".") < 0;
			namespaces = [];

			if ( !all ) {
				// Namespaced event handlers
				namespaces = type.split(".");
				type = namespaces.shift();

				namespace = new RegExp("(^|\\.)" + 
					jQuery.map( namespaces.slice(0).sort(), fcleanup ).join("\\.(?:.*\\.)?") + "(\\.|$)")
			}

			eventType = events[ type ];

			if ( !eventType ) {
				continue;
			}

			if ( !handler ) {
				for ( var j = 0; j < eventType.length; j++ ) {
					handleObj = eventType[ j ];

					if ( all || namespace.test( handleObj.namespace ) ) {
						jQuery.event.remove( elem, origType, handleObj.handler, j );
						eventType.splice( j--, 1 );
					}
				}

				continue;
			}

			special = jQuery.event.special[ type ] || {};

			for ( var j = pos || 0; j < eventType.length; j++ ) {
				handleObj = eventType[ j ];

				if ( handler.guid === handleObj.guid ) {
					// remove the given handler for the given type
					if ( all || namespace.test( handleObj.namespace ) ) {
						if ( pos == null ) {
							eventType.splice( j--, 1 );
						}

						if ( special.remove ) {
							special.remove.call( elem, handleObj );
						}
					}

					if ( pos != null ) {
						break;
					}
				}
			}

			// remove generic event handler if no more handlers exist
			if ( eventType.length === 0 || pos != null && eventType.length === 1 ) {
				if ( !special.teardown || special.teardown.call( elem, namespaces ) === false ) {
					removeEvent( elem, type, elemData.handle );
				}

				ret = null;
				delete events[ type ];
			}
		}

		// Remove the expando if it's no longer used
		if ( jQuery.isEmptyObject( events ) ) {
			var handle = elemData.handle;
			if ( handle ) {
				handle.elem = null;
			}

			delete elemData.events;
			delete elemData.handle;

			if ( jQuery.isEmptyObject( elemData ) ) {
				jQuery.removeData( elem );
			}
		}
	},

	// bubbling is internal
	trigger: function( event, data, elem /*, bubbling */ ) {
		// Event object or event type
		var type = event.type || event,
			bubbling = arguments[3];

		if ( !bubbling ) {
			event = typeof event === "object" ?
				// jQuery.Event object
				event[expando] ? event :
				// Object literal
				jQuery.extend( jQuery.Event(type), event ) :
				// Just the event type (string)
				jQuery.Event(type);

			if ( type.indexOf("!") >= 0 ) {
				event.type = type = type.slice(0, -1);
				event.exclusive = true;
			}

			// Handle a global trigger
			if ( !elem ) {
				// Don't bubble custom events when global (to avoid too much overhead)
				event.stopPropagation();

				// Only trigger if we've ever bound an event for it
				if ( jQuery.event.global[ type ] ) {
					jQuery.each( jQuery.cache, function() {
						if ( this.events && this.events[type] ) {
							jQuery.event.trigger( event, data, this.handle.elem );
						}
					});
				}
			}

			// Handle triggering a single element

			// don't do events on text and comment nodes
			if ( !elem || elem.nodeType === 3 || elem.nodeType === 8 ) {
				return undefined;
			}

			// Clean up in case it is reused
			event.result = undefined;
			event.target = elem;

			// Clone the incoming data, if any
			data = jQuery.makeArray( data );
			data.unshift( event );
		}

		event.currentTarget = elem;

		// Trigger the event, it is assumed that "handle" is a function
		var handle = jQuery.data( elem, "handle" );
		if ( handle ) {
			handle.apply( elem, data );
		}

		var parent = elem.parentNode || elem.ownerDocument;

		// Trigger an inline bound script
		try {
			if ( !(elem && elem.nodeName && jQuery.noData[elem.nodeName.toLowerCase()]) ) {
				if ( elem[ "on" + type ] && elem[ "on" + type ].apply( elem, data ) === false ) {
					event.result = false;
				}
			}

		// prevent IE from throwing an error for some elements with some event types, see #3533
		} catch (e) {}

		if ( !event.isPropagationStopped() && parent ) {
			jQuery.event.trigger( event, data, parent, true );

		} else if ( !event.isDefaultPrevented() ) {
			var target = event.target, old,
				isClick = jQuery.nodeName(target, "a") && type === "click",
				special = jQuery.event.special[ type ] || {};

			if ( (!special._default || special._default.call( elem, event ) === false) && 
				!isClick && !(target && target.nodeName && jQuery.noData[target.nodeName.toLowerCase()]) ) {

				try {
					if ( target[ type ] ) {
						// Make sure that we don't accidentally re-trigger the onFOO events
						old = target[ "on" + type ];

						if ( old ) {
							target[ "on" + type ] = null;
						}

						jQuery.event.triggered = true;
						target[ type ]();
					}

				// prevent IE from throwing an error for some elements with some event types, see #3533
				} catch (e) {}

				if ( old ) {
					target[ "on" + type ] = old;
				}

				jQuery.event.triggered = false;
			}
		}
	},

	handle: function( event ) {
		var all, handlers, namespaces, namespace, events;

		event = arguments[0] = jQuery.event.fix( event || window.event );
		event.currentTarget = this;

		// Namespaced event handlers
		all = event.type.indexOf(".") < 0 && !event.exclusive;

		if ( !all ) {
			namespaces = event.type.split(".");
			event.type = namespaces.shift();
			namespace = new RegExp("(^|\\.)" + namespaces.slice(0).sort().join("\\.(?:.*\\.)?") + "(\\.|$)");
		}

		var events = jQuery.data(this, "events"), handlers = events[ event.type ];

		if ( events && handlers ) {
			// Clone the handlers to prevent manipulation
			handlers = handlers.slice(0);

			for ( var j = 0, l = handlers.length; j < l; j++ ) {
				var handleObj = handlers[ j ];

				// Filter the functions by class
				if ( all || namespace.test( handleObj.namespace ) ) {
					// Pass in a reference to the handler function itself
					// So that we can later remove it
					event.handler = handleObj.handler;
					event.data = handleObj.data;
					event.handleObj = handleObj;
	
					var ret = handleObj.handler.apply( this, arguments );

					if ( ret !== undefined ) {
						event.result = ret;
						if ( ret === false ) {
							event.preventDefault();
							event.stopPropagation();
						}
					}

					if ( event.isImmediatePropagationStopped() ) {
						break;
					}
				}
			}
		}

		return event.result;
	},

	props: "altKey attrChange attrName bubbles button cancelable charCode clientX clientY ctrlKey currentTarget data detail eventPhase fromElement handler keyCode layerX layerY metaKey newValue offsetX offsetY originalTarget pageX pageY prevValue relatedNode relatedTarget screenX screenY shiftKey srcElement target toElement view wheelDelta which".split(" "),

	fix: function( event ) {
		if ( event[ expando ] ) {
			return event;
		}

		// store a copy of the original event object
		// and "clone" to set read-only properties
		var originalEvent = event;
		event = jQuery.Event( originalEvent );

		for ( var i = this.props.length, prop; i; ) {
			prop = this.props[ --i ];
			event[ prop ] = originalEvent[ prop ];
		}

		// Fix target property, if necessary
		if ( !event.target ) {
			event.target = event.srcElement || document; // Fixes #1925 where srcElement might not be defined either
		}

		// check if target is a textnode (safari)
		if ( event.target.nodeType === 3 ) {
			event.target = event.target.parentNode;
		}

		// Add relatedTarget, if necessary
		if ( !event.relatedTarget && event.fromElement ) {
			event.relatedTarget = event.fromElement === event.target ? event.toElement : event.fromElement;
		}

		// Calculate pageX/Y if missing and clientX/Y available
		if ( event.pageX == null && event.clientX != null ) {
			var doc = document.documentElement, body = document.body;
			event.pageX = event.clientX + (doc && doc.scrollLeft || body && body.scrollLeft || 0) - (doc && doc.clientLeft || body && body.clientLeft || 0);
			event.pageY = event.clientY + (doc && doc.scrollTop  || body && body.scrollTop  || 0) - (doc && doc.clientTop  || body && body.clientTop  || 0);
		}

		// Add which for key events
		if ( !event.which && ((event.charCode || event.charCode === 0) ? event.charCode : event.keyCode) ) {
			event.which = event.charCode || event.keyCode;
		}

		// Add metaKey to non-Mac browsers (use ctrl for PC's and Meta for Macs)
		if ( !event.metaKey && event.ctrlKey ) {
			event.metaKey = event.ctrlKey;
		}

		// Add which for click: 1 === left; 2 === middle; 3 === right
		// Note: button is not normalized, so don't use it
		if ( !event.which && event.button !== undefined ) {
			event.which = (event.button & 1 ? 1 : ( event.button & 2 ? 3 : ( event.button & 4 ? 2 : 0 ) ));
		}

		return event;
	},

	// Deprecated, use jQuery.guid instead
	guid: 1E8,

	// Deprecated, use jQuery.proxy instead
	proxy: jQuery.proxy,

	special: {
		ready: {
			// Make sure the ready event is setup
			setup: jQuery.bindReady,
			teardown: jQuery.noop
		},

		live: {
			add: function( handleObj ) {
				jQuery.event.add( this, handleObj.origType, jQuery.extend({}, handleObj, {handler: liveHandler}) ); 
			},

			remove: function( handleObj ) {
				var remove = true,
					type = handleObj.origType.replace(rnamespaces, "");
				
				jQuery.each( jQuery.data(this, "events").live || [], function() {
					if ( type === this.origType.replace(rnamespaces, "") ) {
						remove = false;
						return false;
					}
				});

				if ( remove ) {
					jQuery.event.remove( this, handleObj.origType, liveHandler );
				}
			}

		},

		beforeunload: {
			setup: function( data, namespaces, eventHandle ) {
				// We only want to do this special case on windows
				if ( this.setInterval ) {
					this.onbeforeunload = eventHandle;
				}

				return false;
			},
			teardown: function( namespaces, eventHandle ) {
				if ( this.onbeforeunload === eventHandle ) {
					this.onbeforeunload = null;
				}
			}
		}
	}
};

var removeEvent = document.removeEventListener ?
	function( elem, type, handle ) {
		elem.removeEventListener( type, handle, false );
	} : 
	function( elem, type, handle ) {
		elem.detachEvent( "on" + type, handle );
	};

jQuery.Event = function( src ) {
	// Allow instantiation without the 'new' keyword
	if ( !this.preventDefault ) {
		return new jQuery.Event( src );
	}

	// Event object
	if ( src && src.type ) {
		this.originalEvent = src;
		this.type = src.type;
	// Event type
	} else {
		this.type = src;
	}

	// timeStamp is buggy for some events on Firefox(#3843)
	// So we won't rely on the native value
	this.timeStamp = now();

	// Mark it as fixed
	this[ expando ] = true;
};

function returnFalse() {
	return false;
}
function returnTrue() {
	return true;
}

// jQuery.Event is based on DOM3 Events as specified by the ECMAScript Language Binding
// http://www.w3.org/TR/2003/WD-DOM-Level-3-Events-20030331/ecma-script-binding.html
jQuery.Event.prototype = {
	preventDefault: function() {
		this.isDefaultPrevented = returnTrue;

		var e = this.originalEvent;
		if ( !e ) {
			return;
		}
		
		// if preventDefault exists run it on the original event
		if ( e.preventDefault ) {
			e.preventDefault();
		}
		// otherwise set the returnValue property of the original event to false (IE)
		e.returnValue = false;
	},
	stopPropagation: function() {
		this.isPropagationStopped = returnTrue;

		var e = this.originalEvent;
		if ( !e ) {
			return;
		}
		// if stopPropagation exists run it on the original event
		if ( e.stopPropagation ) {
			e.stopPropagation();
		}
		// otherwise set the cancelBubble property of the original event to true (IE)
		e.cancelBubble = true;
	},
	stopImmediatePropagation: function() {
		this.isImmediatePropagationStopped = returnTrue;
		this.stopPropagation();
	},
	isDefaultPrevented: returnFalse,
	isPropagationStopped: returnFalse,
	isImmediatePropagationStopped: returnFalse
};

// Checks if an event happened on an element within another element
// Used in jQuery.event.special.mouseenter and mouseleave handlers
var withinElement = function( event ) {
	// Check if mouse(over|out) are still within the same parent element
	var parent = event.relatedTarget;

	// Firefox sometimes assigns relatedTarget a XUL element
	// which we cannot access the parentNode property of
	try {
		// Traverse up the tree
		while ( parent && parent !== this ) {
			parent = parent.parentNode;
		}

		if ( parent !== this ) {
			// set the correct event type
			event.type = event.data;

			// handle event if we actually just moused on to a non sub-element
			jQuery.event.handle.apply( this, arguments );
		}

	// assuming we've left the element since we most likely mousedover a xul element
	} catch(e) { }
},

// In case of event delegation, we only need to rename the event.type,
// liveHandler will take care of the rest.
delegate = function( event ) {
	event.type = event.data;
	jQuery.event.handle.apply( this, arguments );
};

// Create mouseenter and mouseleave events
jQuery.each({
	mouseenter: "mouseover",
	mouseleave: "mouseout"
}, function( orig, fix ) {
	jQuery.event.special[ orig ] = {
		setup: function( data ) {
			jQuery.event.add( this, fix, data && data.selector ? delegate : withinElement, orig );
		},
		teardown: function( data ) {
			jQuery.event.remove( this, fix, data && data.selector ? delegate : withinElement );
		}
	};
});

// submit delegation
if ( !jQuery.support.submitBubbles ) {

	jQuery.event.special.submit = {
		setup: function( data, namespaces ) {
			if ( this.nodeName.toLowerCase() !== "form" ) {
				jQuery.event.add(this, "click.specialSubmit", function( e ) {
					var elem = e.target, type = elem.type;

					if ( (type === "submit" || type === "image") && jQuery( elem ).closest("form").length ) {
						return trigger( "submit", this, arguments );
					}
				});
	 
				jQuery.event.add(this, "keypress.specialSubmit", function( e ) {
					var elem = e.target, type = elem.type;

					if ( (type === "text" || type === "password") && jQuery( elem ).closest("form").length && e.keyCode === 13 ) {
						return trigger( "submit", this, arguments );
					}
				});

			} else {
				return false;
			}
		},

		teardown: function( namespaces ) {
			jQuery.event.remove( this, ".specialSubmit" );
		}
	};

}

// change delegation, happens here so we have bind.
if ( !jQuery.support.changeBubbles ) {

	var formElems = /textarea|input|select/i,

	changeFilters,

	getVal = function( elem ) {
		var type = elem.type, val = elem.value;

		if ( type === "radio" || type === "checkbox" ) {
			val = elem.checked;

		} else if ( type === "select-multiple" ) {
			val = elem.selectedIndex > -1 ?
				jQuery.map( elem.options, function( elem ) {
					return elem.selected;
				}).join("-") :
				"";

		} else if ( elem.nodeName.toLowerCase() === "select" ) {
			val = elem.selectedIndex;
		}

		return val;
	},

	testChange = function testChange( e ) {
		var elem = e.target, data, val;

		if ( !formElems.test( elem.nodeName ) || elem.readOnly ) {
			return;
		}

		data = jQuery.data( elem, "_change_data" );
		val = getVal(elem);

		// the current data will be also retrieved by beforeactivate
		if ( e.type !== "focusout" || elem.type !== "radio" ) {
			jQuery.data( elem, "_change_data", val );
		}
		
		if ( data === undefined || val === data ) {
			return;
		}

		if ( data != null || val ) {
			e.type = "change";
			return jQuery.event.trigger( e, arguments[1], elem );
		}
	};

	jQuery.event.special.change = {
		filters: {
			focusout: testChange, 

			click: function( e ) {
				var elem = e.target, type = elem.type;

				if ( type === "radio" || type === "checkbox" || elem.nodeName.toLowerCase() === "select" ) {
					return testChange.call( this, e );
				}
			},

			// Change has to be called before submit
			// Keydown will be called before keypress, which is used in submit-event delegation
			keydown: function( e ) {
				var elem = e.target, type = elem.type;

				if ( (e.keyCode === 13 && elem.nodeName.toLowerCase() !== "textarea") ||
					(e.keyCode === 32 && (type === "checkbox" || type === "radio")) ||
					type === "select-multiple" ) {
					return testChange.call( this, e );
				}
			},

			// Beforeactivate happens also before the previous element is blurred
			// with this event you can't trigger a change event, but you can store
			// information/focus[in] is not needed anymore
			beforeactivate: function( e ) {
				var elem = e.target;
				jQuery.data( elem, "_change_data", getVal(elem) );
			}
		},

		setup: function( data, namespaces ) {
			if ( this.type === "file" ) {
				return false;
			}

			for ( var type in changeFilters ) {
				jQuery.event.add( this, type + ".specialChange", changeFilters[type] );
			}

			return formElems.test( this.nodeName );
		},

		teardown: function( namespaces ) {
			jQuery.event.remove( this, ".specialChange" );

			return formElems.test( this.nodeName );
		}
	};

	changeFilters = jQuery.event.special.change.filters;
}

function trigger( type, elem, args ) {
	args[0].type = type;
	return jQuery.event.handle.apply( elem, args );
}

// Create "bubbling" focus and blur events
if ( document.addEventListener ) {
	jQuery.each({ focus: "focusin", blur: "focusout" }, function( orig, fix ) {
		jQuery.event.special[ fix ] = {
			setup: function() {
				this.addEventListener( orig, handler, true );
			}, 
			teardown: function() { 
				this.removeEventListener( orig, handler, true );
			}
		};

		function handler( e ) { 
			e = jQuery.event.fix( e );
			e.type = fix;
			return jQuery.event.handle.call( this, e );
		}
	});
}

jQuery.each(["bind", "one"], function( i, name ) {
	jQuery.fn[ name ] = function( type, data, fn ) {
		// Handle object literals
		if ( typeof type === "object" ) {
			for ( var key in type ) {
				this[ name ](key, data, type[key], fn);
			}
			return this;
		}
		
		if ( jQuery.isFunction( data ) ) {
			fn = data;
			data = undefined;
		}

		var handler = name === "one" ? jQuery.proxy( fn, function( event ) {
			jQuery( this ).unbind( event, handler );
			return fn.apply( this, arguments );
		}) : fn;

		if ( type === "unload" && name !== "one" ) {
			this.one( type, data, fn );

		} else {
			for ( var i = 0, l = this.length; i < l; i++ ) {
				jQuery.event.add( this[i], type, handler, data );
			}
		}

		return this;
	};
});

jQuery.fn.extend({
	unbind: function( type, fn ) {
		// Handle object literals
		if ( typeof type === "object" && !type.preventDefault ) {
			for ( var key in type ) {
				this.unbind(key, type[key]);
			}

		} else {
			for ( var i = 0, l = this.length; i < l; i++ ) {
				jQuery.event.remove( this[i], type, fn );
			}
		}

		return this;
	},
	
	delegate: function( selector, types, data, fn ) {
		return this.live( types, data, fn, selector );
	},
	
	undelegate: function( selector, types, fn ) {
		if ( arguments.length === 0 ) {
				return this.unbind( "live" );
		
		} else {
			return this.die( types, null, fn, selector );
		}
	},
	
	trigger: function( type, data ) {
		return this.each(function() {
			jQuery.event.trigger( type, data, this );
		});
	},

	triggerHandler: function( type, data ) {
		if ( this[0] ) {
			var event = jQuery.Event( type );
			event.preventDefault();
			event.stopPropagation();
			jQuery.event.trigger( event, data, this[0] );
			return event.result;
		}
	},

	toggle: function( fn ) {
		// Save reference to arguments for access in closure
		var args = arguments, i = 1;

		// link all the functions, so any of them can unbind this click handler
		while ( i < args.length ) {
			jQuery.proxy( fn, args[ i++ ] );
		}

		return this.click( jQuery.proxy( fn, function( event ) {
			// Figure out which function to execute
			var lastToggle = ( jQuery.data( this, "lastToggle" + fn.guid ) || 0 ) % i;
			jQuery.data( this, "lastToggle" + fn.guid, lastToggle + 1 );

			// Make sure that clicks stop
			event.preventDefault();

			// and execute the function
			return args[ lastToggle ].apply( this, arguments ) || false;
		}));
	},

	hover: function( fnOver, fnOut ) {
		return this.mouseenter( fnOver ).mouseleave( fnOut || fnOver );
	}
});

var liveMap = {
	focus: "focusin",
	blur: "focusout",
	mouseenter: "mouseover",
	mouseleave: "mouseout"
};

jQuery.each(["live", "die"], function( i, name ) {
	jQuery.fn[ name ] = function( types, data, fn, origSelector /* Internal Use Only */ ) {
		var type, i = 0, match, namespaces, preType,
			selector = origSelector || this.selector,
			context = origSelector ? this : jQuery( this.context );

		if ( jQuery.isFunction( data ) ) {
			fn = data;
			data = undefined;
		}

		types = (types || "").split(" ");

		while ( (type = types[ i++ ]) != null ) {
			match = rnamespaces.exec( type );
			namespaces = "";

			if ( match )  {
				namespaces = match[0];
				type = type.replace( rnamespaces, "" );
			}

			if ( type === "hover" ) {
				types.push( "mouseenter" + namespaces, "mouseleave" + namespaces );
				continue;
			}

			preType = type;

			if ( type === "focus" || type === "blur" ) {
				types.push( liveMap[ type ] + namespaces );
				type = type + namespaces;

			} else {
				type = (liveMap[ type ] || type) + namespaces;
			}

			if ( name === "live" ) {
				// bind live handler
				context.each(function(){
					jQuery.event.add( this, liveConvert( type, selector ),
						{ data: data, selector: selector, handler: fn, origType: type, origHandler: fn, preType: preType } );
				});

			} else {
				// unbind live handler
				context.unbind( liveConvert( type, selector ), fn );
			}
		}
		
		return this;
	}
});

function liveHandler( event ) {
	var stop, elems = [], selectors = [], args = arguments,
		related, match, handleObj, elem, j, i, l, data,
		events = jQuery.data( this, "events" );

	// Make sure we avoid non-left-click bubbling in Firefox (#3861)
	if ( event.liveFired === this || !events || !events.live || event.button && event.type === "click" ) {
		return;
	}

	event.liveFired = this;

	var live = events.live.slice(0);

	for ( j = 0; j < live.length; j++ ) {
		handleObj = live[j];

		if ( handleObj.origType.replace( rnamespaces, "" ) === event.type ) {
			selectors.push( handleObj.selector );

		} else {
			live.splice( j--, 1 );
		}
	}

	match = jQuery( event.target ).closest( selectors, event.currentTarget );

	for ( i = 0, l = match.length; i < l; i++ ) {
		for ( j = 0; j < live.length; j++ ) {
			handleObj = live[j];

			if ( match[i].selector === handleObj.selector ) {
				elem = match[i].elem;
				related = null;

				// Those two events require additional checking
				if ( handleObj.preType === "mouseenter" || handleObj.preType === "mouseleave" ) {
					related = jQuery( event.relatedTarget ).closest( handleObj.selector )[0];
				}

				if ( !related || related !== elem ) {
					elems.push({ elem: elem, handleObj: handleObj });
				}
			}
		}
	}

	for ( i = 0, l = elems.length; i < l; i++ ) {
		match = elems[i];
		event.currentTarget = match.elem;
		event.data = match.handleObj.data;
		event.handleObj = match.handleObj;

		if ( match.handleObj.origHandler.apply( match.elem, args ) === false ) {
			stop = false;
			break;
		}
	}

	return stop;
}

function liveConvert( type, selector ) {
	return "live." + (type && type !== "*" ? type + "." : "") + selector.replace(/\./g, "`").replace(/ /g, "&");
}

jQuery.each( ("blur focus focusin focusout load resize scroll unload click dblclick " +
	"mousedown mouseup mousemove mouseover mouseout mouseenter mouseleave " +
	"change select submit keydown keypress keyup error").split(" "), function( i, name ) {

	// Handle event binding
	jQuery.fn[ name ] = function( fn ) {
		return fn ? this.bind( name, fn ) : this.trigger( name );
	};

	if ( jQuery.attrFn ) {
		jQuery.attrFn[ name ] = true;
	}
});

// Prevent memory leaks in IE
// Window isn't included so as not to unbind existing unload events
// More info:
//  - http://isaacschlueter.com/2006/10/msie-memory-leaks/
if ( window.attachEvent && !window.addEventListener ) {
	window.attachEvent("onunload", function() {
		for ( var id in jQuery.cache ) {
			if ( jQuery.cache[ id ].handle ) {
				// Try/Catch is to handle iframes being unloaded, see #4280
				try {
					jQuery.event.remove( jQuery.cache[ id ].handle.elem );
				} catch(e) {}
			}
		}
	});
}
/*!
 * Sizzle CSS Selector Engine - v1.0
 *  Copyright 2009, The Dojo Foundation
 *  Released under the MIT, BSD, and GPL Licenses.
 *  More information: http://sizzlejs.com/
 */
(function(){

var chunker = /((?:\((?:\([^()]+\)|[^()]+)+\)|\[(?:\[[^[\]]*\]|['"][^'"]*['"]|[^[\]'"]+)+\]|\\.|[^ >+~,(\[\\]+)+|[>+~])(\s*,\s*)?((?:.|\r|\n)*)/g,
	done = 0,
	toString = Object.prototype.toString,
	hasDuplicate = false,
	baseHasDuplicate = true;

// Here we check if the JavaScript engine is using some sort of
// optimization where it does not always call our comparision
// function. If that is the case, discard the hasDuplicate value.
//   Thus far that includes Google Chrome.
[0, 0].sort(function(){
	baseHasDuplicate = false;
	return 0;
});

var Sizzle = function(selector, context, results, seed) {
	results = results || [];
	var origContext = context = context || document;

	if ( context.nodeType !== 1 && context.nodeType !== 9 ) {
		return [];
	}
	
	if ( !selector || typeof selector !== "string" ) {
		return results;
	}

	var parts = [], m, set, checkSet, extra, prune = true, contextXML = isXML(context),
		soFar = selector;
	
	// Reset the position of the chunker regexp (start from head)
	while ( (chunker.exec(""), m = chunker.exec(soFar)) !== null ) {
		soFar = m[3];
		
		parts.push( m[1] );
		
		if ( m[2] ) {
			extra = m[3];
			break;
		}
	}

	if ( parts.length > 1 && origPOS.exec( selector ) ) {
		if ( parts.length === 2 && Expr.relative[ parts[0] ] ) {
			set = posProcess( parts[0] + parts[1], context );
		} else {
			set = Expr.relative[ parts[0] ] ?
				[ context ] :
				Sizzle( parts.shift(), context );

			while ( parts.length ) {
				selector = parts.shift();

				if ( Expr.relative[ selector ] ) {
					selector += parts.shift();
				}
				
				set = posProcess( selector, set );
			}
		}
	} else {
		// Take a shortcut and set the context if the root selector is an ID
		// (but not if it'll be faster if the inner selector is an ID)
		if ( !seed && parts.length > 1 && context.nodeType === 9 && !contextXML &&
				Expr.match.ID.test(parts[0]) && !Expr.match.ID.test(parts[parts.length - 1]) ) {
			var ret = Sizzle.find( parts.shift(), context, contextXML );
			context = ret.expr ? Sizzle.filter( ret.expr, ret.set )[0] : ret.set[0];
		}

		if ( context ) {
			var ret = seed ?
				{ expr: parts.pop(), set: makeArray(seed) } :
				Sizzle.find( parts.pop(), parts.length === 1 && (parts[0] === "~" || parts[0] === "+") && context.parentNode ? context.parentNode : context, contextXML );
			set = ret.expr ? Sizzle.filter( ret.expr, ret.set ) : ret.set;

			if ( parts.length > 0 ) {
				checkSet = makeArray(set);
			} else {
				prune = false;
			}

			while ( parts.length ) {
				var cur = parts.pop(), pop = cur;

				if ( !Expr.relative[ cur ] ) {
					cur = "";
				} else {
					pop = parts.pop();
				}

				if ( pop == null ) {
					pop = context;
				}

				Expr.relative[ cur ]( checkSet, pop, contextXML );
			}
		} else {
			checkSet = parts = [];
		}
	}

	if ( !checkSet ) {
		checkSet = set;
	}

	if ( !checkSet ) {
		Sizzle.error( cur || selector );
	}

	if ( toString.call(checkSet) === "[object Array]" ) {
		if ( !prune ) {
			results.push.apply( results, checkSet );
		} else if ( context && context.nodeType === 1 ) {
			for ( var i = 0; checkSet[i] != null; i++ ) {
				if ( checkSet[i] && (checkSet[i] === true || checkSet[i].nodeType === 1 && contains(context, checkSet[i])) ) {
					results.push( set[i] );
				}
			}
		} else {
			for ( var i = 0; checkSet[i] != null; i++ ) {
				if ( checkSet[i] && checkSet[i].nodeType === 1 ) {
					results.push( set[i] );
				}
			}
		}
	} else {
		makeArray( checkSet, results );
	}

	if ( extra ) {
		Sizzle( extra, origContext, results, seed );
		Sizzle.uniqueSort( results );
	}

	return results;
};

Sizzle.uniqueSort = function(results){
	if ( sortOrder ) {
		hasDuplicate = baseHasDuplicate;
		results.sort(sortOrder);

		if ( hasDuplicate ) {
			for ( var i = 1; i < results.length; i++ ) {
				if ( results[i] === results[i-1] ) {
					results.splice(i--, 1);
				}
			}
		}
	}

	return results;
};

Sizzle.matches = function(expr, set){
	return Sizzle(expr, null, null, set);
};

Sizzle.find = function(expr, context, isXML){
	var set, match;

	if ( !expr ) {
		return [];
	}

	for ( var i = 0, l = Expr.order.length; i < l; i++ ) {
		var type = Expr.order[i], match;
		
		if ( (match = Expr.leftMatch[ type ].exec( expr )) ) {
			var left = match[1];
			match.splice(1,1);

			if ( left.substr( left.length - 1 ) !== "\\" ) {
				match[1] = (match[1] || "").replace(/\\/g, "");
				set = Expr.find[ type ]( match, context, isXML );
				if ( set != null ) {
					expr = expr.replace( Expr.match[ type ], "" );
					break;
				}
			}
		}
	}

	if ( !set ) {
		set = context.getElementsByTagName("*");
	}

	return {set: set, expr: expr};
};

Sizzle.filter = function(expr, set, inplace, not){
	var old = expr, result = [], curLoop = set, match, anyFound,
		isXMLFilter = set && set[0] && isXML(set[0]);

	while ( expr && set.length ) {
		for ( var type in Expr.filter ) {
			if ( (match = Expr.leftMatch[ type ].exec( expr )) != null && match[2] ) {
				var filter = Expr.filter[ type ], found, item, left = match[1];
				anyFound = false;

				match.splice(1,1);

				if ( left.substr( left.length - 1 ) === "\\" ) {
					continue;
				}

				if ( curLoop === result ) {
					result = [];
				}

				if ( Expr.preFilter[ type ] ) {
					match = Expr.preFilter[ type ]( match, curLoop, inplace, result, not, isXMLFilter );

					if ( !match ) {
						anyFound = found = true;
					} else if ( match === true ) {
						continue;
					}
				}

				if ( match ) {
					for ( var i = 0; (item = curLoop[i]) != null; i++ ) {
						if ( item ) {
							found = filter( item, match, i, curLoop );
							var pass = not ^ !!found;

							if ( inplace && found != null ) {
								if ( pass ) {
									anyFound = true;
								} else {
									curLoop[i] = false;
								}
							} else if ( pass ) {
								result.push( item );
								anyFound = true;
							}
						}
					}
				}

				if ( found !== undefined ) {
					if ( !inplace ) {
						curLoop = result;
					}

					expr = expr.replace( Expr.match[ type ], "" );

					if ( !anyFound ) {
						return [];
					}

					break;
				}
			}
		}

		// Improper expression
		if ( expr === old ) {
			if ( anyFound == null ) {
				Sizzle.error( expr );
			} else {
				break;
			}
		}

		old = expr;
	}

	return curLoop;
};

Sizzle.error = function( msg ) {
	throw "Syntax error, unrecognized expression: " + msg;
};

var Expr = Sizzle.selectors = {
	order: [ "ID", "NAME", "TAG" ],
	match: {
		ID: /#((?:[\w\u00c0-\uFFFF-]|\\.)+)/,
		CLASS: /\.((?:[\w\u00c0-\uFFFF-]|\\.)+)/,
		NAME: /\[name=['"]*((?:[\w\u00c0-\uFFFF-]|\\.)+)['"]*\]/,
		ATTR: /\[\s*((?:[\w\u00c0-\uFFFF-]|\\.)+)\s*(?:(\S?=)\s*(['"]*)(.*?)\3|)\s*\]/,
		TAG: /^((?:[\w\u00c0-\uFFFF\*-]|\\.)+)/,
		CHILD: /:(only|nth|last|first)-child(?:\((even|odd|[\dn+-]*)\))?/,
		POS: /:(nth|eq|gt|lt|first|last|even|odd)(?:\((\d*)\))?(?=[^-]|$)/,
		PSEUDO: /:((?:[\w\u00c0-\uFFFF-]|\\.)+)(?:\((['"]?)((?:\([^\)]+\)|[^\(\)]*)+)\2\))?/
	},
	leftMatch: {},
	attrMap: {
		"class": "className",
		"for": "htmlFor"
	},
	attrHandle: {
		href: function(elem){
			return elem.getAttribute("href");
		}
	},
	relative: {
		"+": function(checkSet, part){
			var isPartStr = typeof part === "string",
				isTag = isPartStr && !/\W/.test(part),
				isPartStrNotTag = isPartStr && !isTag;

			if ( isTag ) {
				part = part.toLowerCase();
			}

			for ( var i = 0, l = checkSet.length, elem; i < l; i++ ) {
				if ( (elem = checkSet[i]) ) {
					while ( (elem = elem.previousSibling) && elem.nodeType !== 1 ) {}

					checkSet[i] = isPartStrNotTag || elem && elem.nodeName.toLowerCase() === part ?
						elem || false :
						elem === part;
				}
			}

			if ( isPartStrNotTag ) {
				Sizzle.filter( part, checkSet, true );
			}
		},
		">": function(checkSet, part){
			var isPartStr = typeof part === "string";

			if ( isPartStr && !/\W/.test(part) ) {
				part = part.toLowerCase();

				for ( var i = 0, l = checkSet.length; i < l; i++ ) {
					var elem = checkSet[i];
					if ( elem ) {
						var parent = elem.parentNode;
						checkSet[i] = parent.nodeName.toLowerCase() === part ? parent : false;
					}
				}
			} else {
				for ( var i = 0, l = checkSet.length; i < l; i++ ) {
					var elem = checkSet[i];
					if ( elem ) {
						checkSet[i] = isPartStr ?
							elem.parentNode :
							elem.parentNode === part;
					}
				}

				if ( isPartStr ) {
					Sizzle.filter( part, checkSet, true );
				}
			}
		},
		"": function(checkSet, part, isXML){
			var doneName = done++, checkFn = dirCheck;

			if ( typeof part === "string" && !/\W/.test(part) ) {
				var nodeCheck = part = part.toLowerCase();
				checkFn = dirNodeCheck;
			}

			checkFn("parentNode", part, doneName, checkSet, nodeCheck, isXML);
		},
		"~": function(checkSet, part, isXML){
			var doneName = done++, checkFn = dirCheck;

			if ( typeof part === "string" && !/\W/.test(part) ) {
				var nodeCheck = part = part.toLowerCase();
				checkFn = dirNodeCheck;
			}

			checkFn("previousSibling", part, doneName, checkSet, nodeCheck, isXML);
		}
	},
	find: {
		ID: function(match, context, isXML){
			if ( typeof context.getElementById !== "undefined" && !isXML ) {
				var m = context.getElementById(match[1]);
				return m ? [m] : [];
			}
		},
		NAME: function(match, context){
			if ( typeof context.getElementsByName !== "undefined" ) {
				var ret = [], results = context.getElementsByName(match[1]);

				for ( var i = 0, l = results.length; i < l; i++ ) {
					if ( results[i].getAttribute("name") === match[1] ) {
						ret.push( results[i] );
					}
				}

				return ret.length === 0 ? null : ret;
			}
		},
		TAG: function(match, context){
			return context.getElementsByTagName(match[1]);
		}
	},
	preFilter: {
		CLASS: function(match, curLoop, inplace, result, not, isXML){
			match = " " + match[1].replace(/\\/g, "") + " ";

			if ( isXML ) {
				return match;
			}

			for ( var i = 0, elem; (elem = curLoop[i]) != null; i++ ) {
				if ( elem ) {
					if ( not ^ (elem.className && (" " + elem.className + " ").replace(/[\t\n]/g, " ").indexOf(match) >= 0) ) {
						if ( !inplace ) {
							result.push( elem );
						}
					} else if ( inplace ) {
						curLoop[i] = false;
					}
				}
			}

			return false;
		},
		ID: function(match){
			return match[1].replace(/\\/g, "");
		},
		TAG: function(match, curLoop){
			return match[1].toLowerCase();
		},
		CHILD: function(match){
			if ( match[1] === "nth" ) {
				// parse equations like 'even', 'odd', '5', '2n', '3n+2', '4n-1', '-n+6'
				var test = /(-?)(\d*)n((?:\+|-)?\d*)/.exec(
					match[2] === "even" && "2n" || match[2] === "odd" && "2n+1" ||
					!/\D/.test( match[2] ) && "0n+" + match[2] || match[2]);

				// calculate the numbers (first)n+(last) including if they are negative
				match[2] = (test[1] + (test[2] || 1)) - 0;
				match[3] = test[3] - 0;
			}

			// TODO: Move to normal caching system
			match[0] = done++;

			return match;
		},
		ATTR: function(match, curLoop, inplace, result, not, isXML){
			var name = match[1].replace(/\\/g, "");
			
			if ( !isXML && Expr.attrMap[name] ) {
				match[1] = Expr.attrMap[name];
			}

			if ( match[2] === "~=" ) {
				match[4] = " " + match[4] + " ";
			}

			return match;
		},
		PSEUDO: function(match, curLoop, inplace, result, not){
			if ( match[1] === "not" ) {
				// If we're dealing with a complex expression, or a simple one
				if ( ( chunker.exec(match[3]) || "" ).length > 1 || /^\w/.test(match[3]) ) {
					match[3] = Sizzle(match[3], null, null, curLoop);
				} else {
					var ret = Sizzle.filter(match[3], curLoop, inplace, true ^ not);
					if ( !inplace ) {
						result.push.apply( result, ret );
					}
					return false;
				}
			} else if ( Expr.match.POS.test( match[0] ) || Expr.match.CHILD.test( match[0] ) ) {
				return true;
			}
			
			return match;
		},
		POS: function(match){
			match.unshift( true );
			return match;
		}
	},
	filters: {
		enabled: function(elem){
			return elem.disabled === false && elem.type !== "hidden";
		},
		disabled: function(elem){
			return elem.disabled === true;
		},
		checked: function(elem){
			return elem.checked === true;
		},
		selected: function(elem){
			// Accessing this property makes selected-by-default
			// options in Safari work properly
			elem.parentNode.selectedIndex;
			return elem.selected === true;
		},
		parent: function(elem){
			return !!elem.firstChild;
		},
		empty: function(elem){
			return !elem.firstChild;
		},
		has: function(elem, i, match){
			return !!Sizzle( match[3], elem ).length;
		},
		header: function(elem){
			return /h\d/i.test( elem.nodeName );
		},
		text: function(elem){
			return "text" === elem.type;
		},
		radio: function(elem){
			return "radio" === elem.type;
		},
		checkbox: function(elem){
			return "checkbox" === elem.type;
		},
		file: function(elem){
			return "file" === elem.type;
		},
		password: function(elem){
			return "password" === elem.type;
		},
		submit: function(elem){
			return "submit" === elem.type;
		},
		image: function(elem){
			return "image" === elem.type;
		},
		reset: function(elem){
			return "reset" === elem.type;
		},
		button: function(elem){
			return "button" === elem.type || elem.nodeName.toLowerCase() === "button";
		},
		input: function(elem){
			return /input|select|textarea|button/i.test(elem.nodeName);
		}
	},
	setFilters: {
		first: function(elem, i){
			return i === 0;
		},
		last: function(elem, i, match, array){
			return i === array.length - 1;
		},
		even: function(elem, i){
			return i % 2 === 0;
		},
		odd: function(elem, i){
			return i % 2 === 1;
		},
		lt: function(elem, i, match){
			return i < match[3] - 0;
		},
		gt: function(elem, i, match){
			return i > match[3] - 0;
		},
		nth: function(elem, i, match){
			return match[3] - 0 === i;
		},
		eq: function(elem, i, match){
			return match[3] - 0 === i;
		}
	},
	filter: {
		PSEUDO: function(elem, match, i, array){
			var name = match[1], filter = Expr.filters[ name ];

			if ( filter ) {
				return filter( elem, i, match, array );
			} else if ( name === "contains" ) {
				return (elem.textContent || elem.innerText || getText([ elem ]) || "").indexOf(match[3]) >= 0;
			} else if ( name === "not" ) {
				var not = match[3];

				for ( var i = 0, l = not.length; i < l; i++ ) {
					if ( not[i] === elem ) {
						return false;
					}
				}

				return true;
			} else {
				Sizzle.error( "Syntax error, unrecognized expression: " + name );
			}
		},
		CHILD: function(elem, match){
			var type = match[1], node = elem;
			switch (type) {
				case 'only':
				case 'first':
					while ( (node = node.previousSibling) )	 {
						if ( node.nodeType === 1 ) { 
							return false; 
						}
					}
					if ( type === "first" ) { 
						return true; 
					}
					node = elem;
				case 'last':
					while ( (node = node.nextSibling) )	 {
						if ( node.nodeType === 1 ) { 
							return false; 
						}
					}
					return true;
				case 'nth':
					var first = match[2], last = match[3];

					if ( first === 1 && last === 0 ) {
						return true;
					}
					
					var doneName = match[0],
						parent = elem.parentNode;
	
					if ( parent && (parent.sizcache !== doneName || !elem.nodeIndex) ) {
						var count = 0;
						for ( node = parent.firstChild; node; node = node.nextSibling ) {
							if ( node.nodeType === 1 ) {
								node.nodeIndex = ++count;
							}
						} 
						parent.sizcache = doneName;
					}
					
					var diff = elem.nodeIndex - last;
					if ( first === 0 ) {
						return diff === 0;
					} else {
						return ( diff % first === 0 && diff / first >= 0 );
					}
			}
		},
		ID: function(elem, match){
			return elem.nodeType === 1 && elem.getAttribute("id") === match;
		},
		TAG: function(elem, match){
			return (match === "*" && elem.nodeType === 1) || elem.nodeName.toLowerCase() === match;
		},
		CLASS: function(elem, match){
			return (" " + (elem.className || elem.getAttribute("class")) + " ")
				.indexOf( match ) > -1;
		},
		ATTR: function(elem, match){
			var name = match[1],
				result = Expr.attrHandle[ name ] ?
					Expr.attrHandle[ name ]( elem ) :
					elem[ name ] != null ?
						elem[ name ] :
						elem.getAttribute( name ),
				value = result + "",
				type = match[2],
				check = match[4];

			return result == null ?
				type === "!=" :
				type === "=" ?
				value === check :
				type === "*=" ?
				value.indexOf(check) >= 0 :
				type === "~=" ?
				(" " + value + " ").indexOf(check) >= 0 :
				!check ?
				value && result !== false :
				type === "!=" ?
				value !== check :
				type === "^=" ?
				value.indexOf(check) === 0 :
				type === "$=" ?
				value.substr(value.length - check.length) === check :
				type === "|=" ?
				value === check || value.substr(0, check.length + 1) === check + "-" :
				false;
		},
		POS: function(elem, match, i, array){
			var name = match[2], filter = Expr.setFilters[ name ];

			if ( filter ) {
				return filter( elem, i, match, array );
			}
		}
	}
};

var origPOS = Expr.match.POS;

for ( var type in Expr.match ) {
	Expr.match[ type ] = new RegExp( Expr.match[ type ].source + /(?![^\[]*\])(?![^\(]*\))/.source );
	Expr.leftMatch[ type ] = new RegExp( /(^(?:.|\r|\n)*?)/.source + Expr.match[ type ].source.replace(/\\(\d+)/g, function(all, num){
		return "\\" + (num - 0 + 1);
	}));
}

var makeArray = function(array, results) {
	array = Array.prototype.slice.call( array, 0 );

	if ( results ) {
		results.push.apply( results, array );
		return results;
	}
	
	return array;
};

// Perform a simple check to determine if the browser is capable of
// converting a NodeList to an array using builtin methods.
// Also verifies that the returned array holds DOM nodes
// (which is not the case in the Blackberry browser)
try {
	Array.prototype.slice.call( document.documentElement.childNodes, 0 )[0].nodeType;

// Provide a fallback method if it does not work
} catch(e){
	makeArray = function(array, results) {
		var ret = results || [];

		if ( toString.call(array) === "[object Array]" ) {
			Array.prototype.push.apply( ret, array );
		} else {
			if ( typeof array.length === "number" ) {
				for ( var i = 0, l = array.length; i < l; i++ ) {
					ret.push( array[i] );
				}
			} else {
				for ( var i = 0; array[i]; i++ ) {
					ret.push( array[i] );
				}
			}
		}

		return ret;
	};
}

var sortOrder;

if ( document.documentElement.compareDocumentPosition ) {
	sortOrder = function( a, b ) {
		if ( !a.compareDocumentPosition || !b.compareDocumentPosition ) {
			if ( a == b ) {
				hasDuplicate = true;
			}
			return a.compareDocumentPosition ? -1 : 1;
		}

		var ret = a.compareDocumentPosition(b) & 4 ? -1 : a === b ? 0 : 1;
		if ( ret === 0 ) {
			hasDuplicate = true;
		}
		return ret;
	};
} else if ( "sourceIndex" in document.documentElement ) {
	sortOrder = function( a, b ) {
		if ( !a.sourceIndex || !b.sourceIndex ) {
			if ( a == b ) {
				hasDuplicate = true;
			}
			return a.sourceIndex ? -1 : 1;
		}

		var ret = a.sourceIndex - b.sourceIndex;
		if ( ret === 0 ) {
			hasDuplicate = true;
		}
		return ret;
	};
} else if ( document.createRange ) {
	sortOrder = function( a, b ) {
		if ( !a.ownerDocument || !b.ownerDocument ) {
			if ( a == b ) {
				hasDuplicate = true;
			}
			return a.ownerDocument ? -1 : 1;
		}

		var aRange = a.ownerDocument.createRange(), bRange = b.ownerDocument.createRange();
		aRange.setStart(a, 0);
		aRange.setEnd(a, 0);
		bRange.setStart(b, 0);
		bRange.setEnd(b, 0);
		var ret = aRange.compareBoundaryPoints(Range.START_TO_END, bRange);
		if ( ret === 0 ) {
			hasDuplicate = true;
		}
		return ret;
	};
}

// Utility function for retreiving the text value of an array of DOM nodes
function getText( elems ) {
	var ret = "", elem;

	for ( var i = 0; elems[i]; i++ ) {
		elem = elems[i];

		// Get the text from text nodes and CDATA nodes
		if ( elem.nodeType === 3 || elem.nodeType === 4 ) {
			ret += elem.nodeValue;

		// Traverse everything else, except comment nodes
		} else if ( elem.nodeType !== 8 ) {
			ret += getText( elem.childNodes );
		}
	}

	return ret;
}

// Check to see if the browser returns elements by name when
// querying by getElementById (and provide a workaround)
(function(){
	// We're going to inject a fake input element with a specified name
	var form = document.createElement("div"),
		id = "script" + (new Date).getTime();
	form.innerHTML = "<a name='" + id + "'/>";

	// Inject it into the root element, check its status, and remove it quickly
	var root = document.documentElement;
	root.insertBefore( form, root.firstChild );

	// The workaround has to do additional checks after a getElementById
	// Which slows things down for other browsers (hence the branching)
	if ( document.getElementById( id ) ) {
		Expr.find.ID = function(match, context, isXML){
			if ( typeof context.getElementById !== "undefined" && !isXML ) {
				var m = context.getElementById(match[1]);
				return m ? m.id === match[1] || typeof m.getAttributeNode !== "undefined" && m.getAttributeNode("id").nodeValue === match[1] ? [m] : undefined : [];
			}
		};

		Expr.filter.ID = function(elem, match){
			var node = typeof elem.getAttributeNode !== "undefined" && elem.getAttributeNode("id");
			return elem.nodeType === 1 && node && node.nodeValue === match;
		};
	}

	root.removeChild( form );
	root = form = null; // release memory in IE
})();

(function(){
	// Check to see if the browser returns only elements
	// when doing getElementsByTagName("*")

	// Create a fake element
	var div = document.createElement("div");
	div.appendChild( document.createComment("") );

	// Make sure no comments are found
	if ( div.getElementsByTagName("*").length > 0 ) {
		Expr.find.TAG = function(match, context){
			var results = context.getElementsByTagName(match[1]);

			// Filter out possible comments
			if ( match[1] === "*" ) {
				var tmp = [];

				for ( var i = 0; results[i]; i++ ) {
					if ( results[i].nodeType === 1 ) {
						tmp.push( results[i] );
					}
				}

				results = tmp;
			}

			return results;
		};
	}

	// Check to see if an attribute returns normalized href attributes
	div.innerHTML = "<a href='#'></a>";
	if ( div.firstChild && typeof div.firstChild.getAttribute !== "undefined" &&
			div.firstChild.getAttribute("href") !== "#" ) {
		Expr.attrHandle.href = function(elem){
			return elem.getAttribute("href", 2);
		};
	}

	div = null; // release memory in IE
})();

if ( document.querySelectorAll ) {
	(function(){
		var oldSizzle = Sizzle, div = document.createElement("div");
		div.innerHTML = "<p class='TEST'></p>";

		// Safari can't handle uppercase or unicode characters when
		// in quirks mode.
		if ( div.querySelectorAll && div.querySelectorAll(".TEST").length === 0 ) {
			return;
		}
	
		Sizzle = function(query, context, extra, seed){
			context = context || document;

			// Only use querySelectorAll on non-XML documents
			// (ID selectors don't work in non-HTML documents)
			if ( !seed && context.nodeType === 9 && !isXML(context) ) {
				try {
					return makeArray( context.querySelectorAll(query), extra );
				} catch(e){}
			}
		
			return oldSizzle(query, context, extra, seed);
		};

		for ( var prop in oldSizzle ) {
			Sizzle[ prop ] = oldSizzle[ prop ];
		}

		div = null; // release memory in IE
	})();
}

(function(){
	var div = document.createElement("div");

	div.innerHTML = "<div class='test e'></div><div class='test'></div>";

	// Opera can't find a second classname (in 9.6)
	// Also, make sure that getElementsByClassName actually exists
	if ( !div.getElementsByClassName || div.getElementsByClassName("e").length === 0 ) {
		return;
	}

	// Safari caches class attributes, doesn't catch changes (in 3.2)
	div.lastChild.className = "e";

	if ( div.getElementsByClassName("e").length === 1 ) {
		return;
	}
	
	Expr.order.splice(1, 0, "CLASS");
	Expr.find.CLASS = function(match, context, isXML) {
		if ( typeof context.getElementsByClassName !== "undefined" && !isXML ) {
			return context.getElementsByClassName(match[1]);
		}
	};

	div = null; // release memory in IE
})();

function dirNodeCheck( dir, cur, doneName, checkSet, nodeCheck, isXML ) {
	for ( var i = 0, l = checkSet.length; i < l; i++ ) {
		var elem = checkSet[i];
		if ( elem ) {
			elem = elem[dir];
			var match = false;

			while ( elem ) {
				if ( elem.sizcache === doneName ) {
					match = checkSet[elem.sizset];
					break;
				}

				if ( elem.nodeType === 1 && !isXML ){
					elem.sizcache = doneName;
					elem.sizset = i;
				}

				if ( elem.nodeName.toLowerCase() === cur ) {
					match = elem;
					break;
				}

				elem = elem[dir];
			}

			checkSet[i] = match;
		}
	}
}

function dirCheck( dir, cur, doneName, checkSet, nodeCheck, isXML ) {
	for ( var i = 0, l = checkSet.length; i < l; i++ ) {
		var elem = checkSet[i];
		if ( elem ) {
			elem = elem[dir];
			var match = false;

			while ( elem ) {
				if ( elem.sizcache === doneName ) {
					match = checkSet[elem.sizset];
					break;
				}

				if ( elem.nodeType === 1 ) {
					if ( !isXML ) {
						elem.sizcache = doneName;
						elem.sizset = i;
					}
					if ( typeof cur !== "string" ) {
						if ( elem === cur ) {
							match = true;
							break;
						}

					} else if ( Sizzle.filter( cur, [elem] ).length > 0 ) {
						match = elem;
						break;
					}
				}

				elem = elem[dir];
			}

			checkSet[i] = match;
		}
	}
}

var contains = document.compareDocumentPosition ? function(a, b){
	return !!(a.compareDocumentPosition(b) & 16);
} : function(a, b){
	return a !== b && (a.contains ? a.contains(b) : true);
};

var isXML = function(elem){
	// documentElement is verified for cases where it doesn't yet exist
	// (such as loading iframes in IE - #4833) 
	var documentElement = (elem ? elem.ownerDocument || elem : 0).documentElement;
	return documentElement ? documentElement.nodeName !== "HTML" : false;
};

var posProcess = function(selector, context){
	var tmpSet = [], later = "", match,
		root = context.nodeType ? [context] : context;

	// Position selectors must be done after the filter
	// And so must :not(positional) so we move all PSEUDOs to the end
	while ( (match = Expr.match.PSEUDO.exec( selector )) ) {
		later += match[0];
		selector = selector.replace( Expr.match.PSEUDO, "" );
	}

	selector = Expr.relative[selector] ? selector + "*" : selector;

	for ( var i = 0, l = root.length; i < l; i++ ) {
		Sizzle( selector, root[i], tmpSet );
	}

	return Sizzle.filter( later, tmpSet );
};

// EXPOSE
jQuery.find = Sizzle;
jQuery.expr = Sizzle.selectors;
jQuery.expr[":"] = jQuery.expr.filters;
jQuery.unique = Sizzle.uniqueSort;
jQuery.text = getText;
jQuery.isXMLDoc = isXML;
jQuery.contains = contains;

return;

window.Sizzle = Sizzle;

})();
var runtil = /Until$/,
	rparentsprev = /^(?:parents|prevUntil|prevAll)/,
	// Note: This RegExp should be improved, or likely pulled from Sizzle
	rmultiselector = /,/,
	slice = Array.prototype.slice;

// Implement the identical functionality for filter and not
var winnow = function( elements, qualifier, keep ) {
	if ( jQuery.isFunction( qualifier ) ) {
		return jQuery.grep(elements, function( elem, i ) {
			return !!qualifier.call( elem, i, elem ) === keep;
		});

	} else if ( qualifier.nodeType ) {
		return jQuery.grep(elements, function( elem, i ) {
			return (elem === qualifier) === keep;
		});

	} else if ( typeof qualifier === "string" ) {
		var filtered = jQuery.grep(elements, function( elem ) {
			return elem.nodeType === 1;
		});

		if ( isSimple.test( qualifier ) ) {
			return jQuery.filter(qualifier, filtered, !keep);
		} else {
			qualifier = jQuery.filter( qualifier, filtered );
		}
	}

	return jQuery.grep(elements, function( elem, i ) {
		return (jQuery.inArray( elem, qualifier ) >= 0) === keep;
	});
};

jQuery.fn.extend({
	find: function( selector ) {
		var ret = this.pushStack( "", "find", selector ), length = 0;

		for ( var i = 0, l = this.length; i < l; i++ ) {
			length = ret.length;
			jQuery.find( selector, this[i], ret );

			if ( i > 0 ) {
				// Make sure that the results are unique
				for ( var n = length; n < ret.length; n++ ) {
					for ( var r = 0; r < length; r++ ) {
						if ( ret[r] === ret[n] ) {
							ret.splice(n--, 1);
							break;
						}
					}
				}
			}
		}

		return ret;
	},

	has: function( target ) {
		var targets = jQuery( target );
		return this.filter(function() {
			for ( var i = 0, l = targets.length; i < l; i++ ) {
				if ( jQuery.contains( this, targets[i] ) ) {
					return true;
				}
			}
		});
	},

	not: function( selector ) {
		return this.pushStack( winnow(this, selector, false), "not", selector);
	},

	filter: function( selector ) {
		return this.pushStack( winnow(this, selector, true), "filter", selector );
	},
	
	is: function( selector ) {
		return !!selector && jQuery.filter( selector, this ).length > 0;
	},

	closest: function( selectors, context ) {
		if ( jQuery.isArray( selectors ) ) {
			var ret = [], cur = this[0], match, matches = {}, selector;

			if ( cur && selectors.length ) {
				for ( var i = 0, l = selectors.length; i < l; i++ ) {
					selector = selectors[i];

					if ( !matches[selector] ) {
						matches[selector] = jQuery.expr.match.POS.test( selector ) ? 
							jQuery( selector, context || this.context ) :
							selector;
					}
				}

				while ( cur && cur.ownerDocument && cur !== context ) {
					for ( selector in matches ) {
						match = matches[selector];

						if ( match.jquery ? match.index(cur) > -1 : jQuery(cur).is(match) ) {
							ret.push({ selector: selector, elem: cur });
							delete matches[selector];
						}
					}
					cur = cur.parentNode;
				}
			}

			return ret;
		}

		var pos = jQuery.expr.match.POS.test( selectors ) ? 
			jQuery( selectors, context || this.context ) : null;

		return this.map(function( i, cur ) {
			while ( cur && cur.ownerDocument && cur !== context ) {
				if ( pos ? pos.index(cur) > -1 : jQuery(cur).is(selectors) ) {
					return cur;
				}
				cur = cur.parentNode;
			}
			return null;
		});
	},
	
	// Determine the position of an element within
	// the matched set of elements
	index: function( elem ) {
		if ( !elem || typeof elem === "string" ) {
			return jQuery.inArray( this[0],
				// If it receives a string, the selector is used
				// If it receives nothing, the siblings are used
				elem ? jQuery( elem ) : this.parent().children() );
		}
		// Locate the position of the desired element
		return jQuery.inArray(
			// If it receives a jQuery object, the first element is used
			elem.jquery ? elem[0] : elem, this );
	},

	add: function( selector, context ) {
		var set = typeof selector === "string" ?
				jQuery( selector, context || this.context ) :
				jQuery.makeArray( selector ),
			all = jQuery.merge( this.get(), set );

		return this.pushStack( isDisconnected( set[0] ) || isDisconnected( all[0] ) ?
			all :
			jQuery.unique( all ) );
	},

	andSelf: function() {
		return this.add( this.prevObject );
	}
});

// A painfully simple check to see if an element is disconnected
// from a document (should be improved, where feasible).
function isDisconnected( node ) {
	return !node || !node.parentNode || node.parentNode.nodeType === 11;
}

jQuery.each({
	parent: function( elem ) {
		var parent = elem.parentNode;
		return parent && parent.nodeType !== 11 ? parent : null;
	},
	parents: function( elem ) {
		return jQuery.dir( elem, "parentNode" );
	},
	parentsUntil: function( elem, i, until ) {
		return jQuery.dir( elem, "parentNode", until );
	},
	next: function( elem ) {
		return jQuery.nth( elem, 2, "nextSibling" );
	},
	prev: function( elem ) {
		return jQuery.nth( elem, 2, "previousSibling" );
	},
	nextAll: function( elem ) {
		return jQuery.dir( elem, "nextSibling" );
	},
	prevAll: function( elem ) {
		return jQuery.dir( elem, "previousSibling" );
	},
	nextUntil: function( elem, i, until ) {
		return jQuery.dir( elem, "nextSibling", until );
	},
	prevUntil: function( elem, i, until ) {
		return jQuery.dir( elem, "previousSibling", until );
	},
	siblings: function( elem ) {
		return jQuery.sibling( elem.parentNode.firstChild, elem );
	},
	children: function( elem ) {
		return jQuery.sibling( elem.firstChild );
	},
	contents: function( elem ) {
		return jQuery.nodeName( elem, "iframe" ) ?
			elem.contentDocument || elem.contentWindow.document :
			jQuery.makeArray( elem.childNodes );
	}
}, function( name, fn ) {
	jQuery.fn[ name ] = function( until, selector ) {
		var ret = jQuery.map( this, fn, until );
		
		if ( !runtil.test( name ) ) {
			selector = until;
		}

		if ( selector && typeof selector === "string" ) {
			ret = jQuery.filter( selector, ret );
		}

		ret = this.length > 1 ? jQuery.unique( ret ) : ret;

		if ( (this.length > 1 || rmultiselector.test( selector )) && rparentsprev.test( name ) ) {
			ret = ret.reverse();
		}

		return this.pushStack( ret, name, slice.call(arguments).join(",") );
	};
});

jQuery.extend({
	filter: function( expr, elems, not ) {
		if ( not ) {
			expr = ":not(" + expr + ")";
		}

		return jQuery.find.matches(expr, elems);
	},
	
	dir: function( elem, dir, until ) {
		var matched = [], cur = elem[dir];
		while ( cur && cur.nodeType !== 9 && (until === undefined || cur.nodeType !== 1 || !jQuery( cur ).is( until )) ) {
			if ( cur.nodeType === 1 ) {
				matched.push( cur );
			}
			cur = cur[dir];
		}
		return matched;
	},

	nth: function( cur, result, dir, elem ) {
		result = result || 1;
		var num = 0;

		for ( ; cur; cur = cur[dir] ) {
			if ( cur.nodeType === 1 && ++num === result ) {
				break;
			}
		}

		return cur;
	},

	sibling: function( n, elem ) {
		var r = [];

		for ( ; n; n = n.nextSibling ) {
			if ( n.nodeType === 1 && n !== elem ) {
				r.push( n );
			}
		}

		return r;
	}
});
var rinlinejQuery = / jQuery\d+="(?:\d+|null)"/g,
	rleadingWhitespace = /^\s+/,
	rxhtmlTag = /(<([\w:]+)[^>]*?)\/>/g,
	rselfClosing = /^(?:area|br|col|embed|hr|img|input|link|meta|param)$/i,
	rtagName = /<([\w:]+)/,
	rtbody = /<tbody/i,
	rhtml = /<|&#?\w+;/,
	rnocache = /<script|<object|<embed|<option|<style/i,
	rchecked = /checked\s*(?:[^=]|=\s*.checked.)/i,  // checked="checked" or checked (html5)
	fcloseTag = function( all, front, tag ) {
		return rselfClosing.test( tag ) ?
			all :
			front + "></" + tag + ">";
	},
	wrapMap = {
		option: [ 1, "<select multiple='multiple'>", "</select>" ],
		legend: [ 1, "<fieldset>", "</fieldset>" ],
		thead: [ 1, "<table>", "</table>" ],
		tr: [ 2, "<table><tbody>", "</tbody></table>" ],
		td: [ 3, "<table><tbody><tr>", "</tr></tbody></table>" ],
		col: [ 2, "<table><tbody></tbody><colgroup>", "</colgroup></table>" ],
		area: [ 1, "<map>", "</map>" ],
		_default: [ 0, "", "" ]
	};

wrapMap.optgroup = wrapMap.option;
wrapMap.tbody = wrapMap.tfoot = wrapMap.colgroup = wrapMap.caption = wrapMap.thead;
wrapMap.th = wrapMap.td;

// IE can't serialize <link> and <script> tags normally
if ( !jQuery.support.htmlSerialize ) {
	wrapMap._default = [ 1, "div<div>", "</div>" ];
}

jQuery.fn.extend({
	text: function( text ) {
		if ( jQuery.isFunction(text) ) {
			return this.each(function(i) {
				var self = jQuery(this);
				self.text( text.call(this, i, self.text()) );
			});
		}

		if ( typeof text !== "object" && text !== undefined ) {
			return this.empty().append( (this[0] && this[0].ownerDocument || document).createTextNode( text ) );
		}

		return jQuery.text( this );
	},

	wrapAll: function( html ) {
		if ( jQuery.isFunction( html ) ) {
			return this.each(function(i) {
				jQuery(this).wrapAll( html.call(this, i) );
			});
		}

		if ( this[0] ) {
			// The elements to wrap the target around
			var wrap = jQuery( html, this[0].ownerDocument ).eq(0).clone(true);

			if ( this[0].parentNode ) {
				wrap.insertBefore( this[0] );
			}

			wrap.map(function() {
				var elem = this;

				while ( elem.firstChild && elem.firstChild.nodeType === 1 ) {
					elem = elem.firstChild;
				}

				return elem;
			}).append(this);
		}

		return this;
	},

	wrapInner: function( html ) {
		if ( jQuery.isFunction( html ) ) {
			return this.each(function(i) {
				jQuery(this).wrapInner( html.call(this, i) );
			});
		}

		return this.each(function() {
			var self = jQuery( this ), contents = self.contents();

			if ( contents.length ) {
				contents.wrapAll( html );

			} else {
				self.append( html );
			}
		});
	},

	wrap: function( html ) {
		return this.each(function() {
			jQuery( this ).wrapAll( html );
		});
	},

	unwrap: function() {
		return this.parent().each(function() {
			if ( !jQuery.nodeName( this, "body" ) ) {
				jQuery( this ).replaceWith( this.childNodes );
			}
		}).end();
	},

	append: function() {
		return this.domManip(arguments, true, function( elem ) {
			if ( this.nodeType === 1 ) {
				this.appendChild( elem );
			}
		});
	},

	prepend: function() {
		return this.domManip(arguments, true, function( elem ) {
			if ( this.nodeType === 1 ) {
				this.insertBefore( elem, this.firstChild );
			}
		});
	},

	before: function() {
		if ( this[0] && this[0].parentNode ) {
			return this.domManip(arguments, false, function( elem ) {
				this.parentNode.insertBefore( elem, this );
			});
		} else if ( arguments.length ) {
			var set = jQuery(arguments[0]);
			set.push.apply( set, this.toArray() );
			return this.pushStack( set, "before", arguments );
		}
	},

	after: function() {
		if ( this[0] && this[0].parentNode ) {
			return this.domManip(arguments, false, function( elem ) {
				this.parentNode.insertBefore( elem, this.nextSibling );
			});
		} else if ( arguments.length ) {
			var set = this.pushStack( this, "after", arguments );
			set.push.apply( set, jQuery(arguments[0]).toArray() );
			return set;
		}
	},
	
	// keepData is for internal use only--do not document
	remove: function( selector, keepData ) {
		for ( var i = 0, elem; (elem = this[i]) != null; i++ ) {
			if ( !selector || jQuery.filter( selector, [ elem ] ).length ) {
				if ( !keepData && elem.nodeType === 1 ) {
					jQuery.cleanData( elem.getElementsByTagName("*") );
					jQuery.cleanData( [ elem ] );
				}

				if ( elem.parentNode ) {
					 elem.parentNode.removeChild( elem );
				}
			}
		}
		
		return this;
	},

	empty: function() {
		for ( var i = 0, elem; (elem = this[i]) != null; i++ ) {
			// Remove element nodes and prevent memory leaks
			if ( elem.nodeType === 1 ) {
				jQuery.cleanData( elem.getElementsByTagName("*") );
			}

			// Remove any remaining nodes
			while ( elem.firstChild ) {
				elem.removeChild( elem.firstChild );
			}
		}
		
		return this;
	},

	clone: function( events ) {
		// Do the clone
		var ret = this.map(function() {
			if ( !jQuery.support.noCloneEvent && !jQuery.isXMLDoc(this) ) {
				// IE copies events bound via attachEvent when
				// using cloneNode. Calling detachEvent on the
				// clone will also remove the events from the orignal
				// In order to get around this, we use innerHTML.
				// Unfortunately, this means some modifications to
				// attributes in IE that are actually only stored
				// as properties will not be copied (such as the
				// the name attribute on an input).
				var html = this.outerHTML, ownerDocument = this.ownerDocument;
				if ( !html ) {
					var div = ownerDocument.createElement("div");
					div.appendChild( this.cloneNode(true) );
					html = div.innerHTML;
				}

				return jQuery.clean([html.replace(rinlinejQuery, "")
					// Handle the case in IE 8 where action=/test/> self-closes a tag
					.replace(/=([^="'>\s]+\/)>/g, '="$1">')
					.replace(rleadingWhitespace, "")], ownerDocument)[0];
			} else {
				return this.cloneNode(true);
			}
		});

		// Copy the events from the original to the clone
		if ( events === true ) {
			cloneCopyEvent( this, ret );
			cloneCopyEvent( this.find("*"), ret.find("*") );
		}

		// Return the cloned set
		return ret;
	},

	html: function( value ) {
		if ( value === undefined ) {
			return this[0] && this[0].nodeType === 1 ?
				this[0].innerHTML.replace(rinlinejQuery, "") :
				null;

		// See if we can take a shortcut and just use innerHTML
		} else if ( typeof value === "string" && !rnocache.test( value ) &&
			(jQuery.support.leadingWhitespace || !rleadingWhitespace.test( value )) &&
			!wrapMap[ (rtagName.exec( value ) || ["", ""])[1].toLowerCase() ] ) {

			value = value.replace(rxhtmlTag, fcloseTag);

			try {
				for ( var i = 0, l = this.length; i < l; i++ ) {
					// Remove element nodes and prevent memory leaks
					if ( this[i].nodeType === 1 ) {
						jQuery.cleanData( this[i].getElementsByTagName("*") );
						this[i].innerHTML = value;
					}
				}

			// If using innerHTML throws an exception, use the fallback method
			} catch(e) {
				this.empty().append( value );
			}

		} else if ( jQuery.isFunction( value ) ) {
			this.each(function(i){
				var self = jQuery(this), old = self.html();
				self.empty().append(function(){
					return value.call( this, i, old );
				});
			});

		} else {
			this.empty().append( value );
		}

		return this;
	},

	replaceWith: function( value ) {
		if ( this[0] && this[0].parentNode ) {
			// Make sure that the elements are removed from the DOM before they are inserted
			// this can help fix replacing a parent with child elements
			if ( jQuery.isFunction( value ) ) {
				return this.each(function(i) {
					var self = jQuery(this), old = self.html();
					self.replaceWith( value.call( this, i, old ) );
				});
			}

			if ( typeof value !== "string" ) {
				value = jQuery(value).detach();
			}

			return this.each(function() {
				var next = this.nextSibling, parent = this.parentNode;

				jQuery(this).remove();

				if ( next ) {
					jQuery(next).before( value );
				} else {
					jQuery(parent).append( value );
				}
			});
		} else {
			return this.pushStack( jQuery(jQuery.isFunction(value) ? value() : value), "replaceWith", value );
		}
	},

	detach: function( selector ) {
		return this.remove( selector, true );
	},

	domManip: function( args, table, callback ) {
		var results, first, value = args[0], scripts = [], fragment, parent;

		// We can't cloneNode fragments that contain checked, in WebKit
		if ( !jQuery.support.checkClone && arguments.length === 3 && typeof value === "string" && rchecked.test( value ) ) {
			return this.each(function() {
				jQuery(this).domManip( args, table, callback, true );
			});
		}

		if ( jQuery.isFunction(value) ) {
			return this.each(function(i) {
				var self = jQuery(this);
				args[0] = value.call(this, i, table ? self.html() : undefined);
				self.domManip( args, table, callback );
			});
		}

		if ( this[0] ) {
			parent = value && value.parentNode;

			// If we're in a fragment, just use that instead of building a new one
			if ( jQuery.support.parentNode && parent && parent.nodeType === 11 && parent.childNodes.length === this.length ) {
				results = { fragment: parent };

			} else {
				results = buildFragment( args, this, scripts );
			}
			
			fragment = results.fragment;
			
			if ( fragment.childNodes.length === 1 ) {
				first = fragment = fragment.firstChild;
			} else {
				first = fragment.firstChild;
			}

			if ( first ) {
				table = table && jQuery.nodeName( first, "tr" );

				for ( var i = 0, l = this.length; i < l; i++ ) {
					callback.call(
						table ?
							root(this[i], first) :
							this[i],
						i > 0 || results.cacheable || this.length > 1  ?
							fragment.cloneNode(true) :
							fragment
					);
				}
			}

			if ( scripts.length ) {
				jQuery.each( scripts, evalScript );
			}
		}

		return this;

		function root( elem, cur ) {
			return jQuery.nodeName(elem, "table") ?
				(elem.getElementsByTagName("tbody")[0] ||
				elem.appendChild(elem.ownerDocument.createElement("tbody"))) :
				elem;
		}
	}
});

function cloneCopyEvent(orig, ret) {
	var i = 0;

	ret.each(function() {
		if ( this.nodeName !== (orig[i] && orig[i].nodeName) ) {
			return;
		}

		var oldData = jQuery.data( orig[i++] ), curData = jQuery.data( this, oldData ), events = oldData && oldData.events;

		if ( events ) {
			delete curData.handle;
			curData.events = {};

			for ( var type in events ) {
				for ( var handler in events[ type ] ) {
					jQuery.event.add( this, type, events[ type ][ handler ], events[ type ][ handler ].data );
				}
			}
		}
	});
}

function buildFragment( args, nodes, scripts ) {
	var fragment, cacheable, cacheresults,
		doc = (nodes && nodes[0] ? nodes[0].ownerDocument || nodes[0] : document);

	// Only cache "small" (1/2 KB) strings that are associated with the main document
	// Cloning options loses the selected state, so don't cache them
	// IE 6 doesn't like it when you put <object> or <embed> elements in a fragment
	// Also, WebKit does not clone 'checked' attributes on cloneNode, so don't cache
	if ( args.length === 1 && typeof args[0] === "string" && args[0].length < 512 && doc === document &&
		!rnocache.test( args[0] ) && (jQuery.support.checkClone || !rchecked.test( args[0] )) ) {

		cacheable = true;
		cacheresults = jQuery.fragments[ args[0] ];
		if ( cacheresults ) {
			if ( cacheresults !== 1 ) {
				fragment = cacheresults;
			}
		}
	}

	if ( !fragment ) {
		fragment = doc.createDocumentFragment();
		jQuery.clean( args, doc, fragment, scripts );
	}

	if ( cacheable ) {
		jQuery.fragments[ args[0] ] = cacheresults ? fragment : 1;
	}

	return { fragment: fragment, cacheable: cacheable };
}

jQuery.fragments = {};

jQuery.each({
	appendTo: "append",
	prependTo: "prepend",
	insertBefore: "before",
	insertAfter: "after",
	replaceAll: "replaceWith"
}, function( name, original ) {
	jQuery.fn[ name ] = function( selector ) {
		var ret = [], insert = jQuery( selector ),
			parent = this.length === 1 && this[0].parentNode;
		
		if ( parent && parent.nodeType === 11 && parent.childNodes.length === 1 && insert.length === 1 ) {
			insert[ original ]( this[0] );
			return this;
			
		} else {
			for ( var i = 0, l = insert.length; i < l; i++ ) {
				var elems = (i > 0 ? this.clone(true) : this).get();
				jQuery.fn[ original ].apply( jQuery(insert[i]), elems );
				ret = ret.concat( elems );
			}
		
			return this.pushStack( ret, name, insert.selector );
		}
	};
});

jQuery.extend({
	clean: function( elems, context, fragment, scripts ) {
		context = context || document;

		// !context.createElement fails in IE with an error but returns typeof 'object'
		if ( typeof context.createElement === "undefined" ) {
			context = context.ownerDocument || context[0] && context[0].ownerDocument || document;
		}

		var ret = [];

		for ( var i = 0, elem; (elem = elems[i]) != null; i++ ) {
			if ( typeof elem === "number" ) {
				elem += "";
			}

			if ( !elem ) {
				continue;
			}

			// Convert html string into DOM nodes
			if ( typeof elem === "string" && !rhtml.test( elem ) ) {
				elem = context.createTextNode( elem );

			} else if ( typeof elem === "string" ) {
				// Fix "XHTML"-style tags in all browsers
				elem = elem.replace(rxhtmlTag, fcloseTag);

				// Trim whitespace, otherwise indexOf won't work as expected
				var tag = (rtagName.exec( elem ) || ["", ""])[1].toLowerCase(),
					wrap = wrapMap[ tag ] || wrapMap._default,
					depth = wrap[0],
					div = context.createElement("div");

				// Go to html and back, then peel off extra wrappers
				div.innerHTML = wrap[1] + elem + wrap[2];

				// Move to the right depth
				while ( depth-- ) {
					div = div.lastChild;
				}

				// Remove IE's autoinserted <tbody> from table fragments
				if ( !jQuery.support.tbody ) {

					// String was a <table>, *may* have spurious <tbody>
					var hasBody = rtbody.test(elem),
						tbody = tag === "table" && !hasBody ?
							div.firstChild && div.firstChild.childNodes :

							// String was a bare <thead> or <tfoot>
							wrap[1] === "<table>" && !hasBody ?
								div.childNodes :
								[];

					for ( var j = tbody.length - 1; j >= 0 ; --j ) {
						if ( jQuery.nodeName( tbody[ j ], "tbody" ) && !tbody[ j ].childNodes.length ) {
							tbody[ j ].parentNode.removeChild( tbody[ j ] );
						}
					}

				}

				// IE completely kills leading whitespace when innerHTML is used
				if ( !jQuery.support.leadingWhitespace && rleadingWhitespace.test( elem ) ) {
					div.insertBefore( context.createTextNode( rleadingWhitespace.exec(elem)[0] ), div.firstChild );
				}

				elem = div.childNodes;
			}

			if ( elem.nodeType ) {
				ret.push( elem );
			} else {
				ret = jQuery.merge( ret, elem );
			}
		}

		if ( fragment ) {
			for ( var i = 0; ret[i]; i++ ) {
				if ( scripts && jQuery.nodeName( ret[i], "script" ) && (!ret[i].type || ret[i].type.toLowerCase() === "text/javascript") ) {
					scripts.push( ret[i].parentNode ? ret[i].parentNode.removeChild( ret[i] ) : ret[i] );
				
				} else {
					if ( ret[i].nodeType === 1 ) {
						ret.splice.apply( ret, [i + 1, 0].concat(jQuery.makeArray(ret[i].getElementsByTagName("script"))) );
					}
					fragment.appendChild( ret[i] );
				}
			}
		}

		return ret;
	},
	
	cleanData: function( elems ) {
		var data, id, cache = jQuery.cache,
			special = jQuery.event.special,
			deleteExpando = jQuery.support.deleteExpando;
		
		for ( var i = 0, elem; (elem = elems[i]) != null; i++ ) {
			id = elem[ jQuery.expando ];
			
			if ( id ) {
				data = cache[ id ];
				
				if ( data.events ) {
					for ( var type in data.events ) {
						if ( special[ type ] ) {
							jQuery.event.remove( elem, type );

						} else {
							removeEvent( elem, type, data.handle );
						}
					}
				}
				
				if ( deleteExpando ) {
					delete elem[ jQuery.expando ];

				} else if ( elem.removeAttribute ) {
					elem.removeAttribute( jQuery.expando );
				}
				
				delete cache[ id ];
			}
		}
	}
});
// exclude the following css properties to add px
var rexclude = /z-?index|font-?weight|opacity|zoom|line-?height/i,
	ralpha = /alpha\([^)]*\)/,
	ropacity = /opacity=([^)]*)/,
	rfloat = /float/i,
	rdashAlpha = /-([a-z])/ig,
	rupper = /([A-Z])/g,
	rnumpx = /^-?\d+(?:px)?$/i,
	rnum = /^-?\d/,

	cssShow = { position: "absolute", visibility: "hidden", display:"block" },
	cssWidth = [ "Left", "Right" ],
	cssHeight = [ "Top", "Bottom" ],

	// cache check for defaultView.getComputedStyle
	getComputedStyle = document.defaultView && document.defaultView.getComputedStyle,
	// normalize float css property
	styleFloat = jQuery.support.cssFloat ? "cssFloat" : "styleFloat",
	fcamelCase = function( all, letter ) {
		return letter.toUpperCase();
	};

jQuery.fn.css = function( name, value ) {
	return access( this, name, value, true, function( elem, name, value ) {
		if ( value === undefined ) {
			return jQuery.curCSS( elem, name );
		}
		
		if ( typeof value === "number" && !rexclude.test(name) ) {
			value += "px";
		}

		jQuery.style( elem, name, value );
	});
};

jQuery.extend({
	style: function( elem, name, value ) {
		// don't set styles on text and comment nodes
		if ( !elem || elem.nodeType === 3 || elem.nodeType === 8 ) {
			return undefined;
		}

		// ignore negative width and height values #1599
		if ( (name === "width" || name === "height") && parseFloat(value) < 0 ) {
			value = undefined;
		}

		var style = elem.style || elem, set = value !== undefined;

		// IE uses filters for opacity
		if ( !jQuery.support.opacity && name === "opacity" ) {
			if ( set ) {
				// IE has trouble with opacity if it does not have layout
				// Force it by setting the zoom level
				style.zoom = 1;

				// Set the alpha filter to set the opacity
				var opacity = parseInt( value, 10 ) + "" === "NaN" ? "" : "alpha(opacity=" + value * 100 + ")";
				var filter = style.filter || jQuery.curCSS( elem, "filter" ) || "";
				style.filter = ralpha.test(filter) ? filter.replace(ralpha, opacity) : opacity;
			}

			return style.filter && style.filter.indexOf("opacity=") >= 0 ?
				(parseFloat( ropacity.exec(style.filter)[1] ) / 100) + "":
				"";
		}

		// Make sure we're using the right name for getting the float value
		if ( rfloat.test( name ) ) {
			name = styleFloat;
		}

		name = name.replace(rdashAlpha, fcamelCase);

		if ( set ) {
			style[ name ] = value;
		}

		return style[ name ];
	},

	css: function( elem, name, force, extra ) {
		if ( name === "width" || name === "height" ) {
			var val, props = cssShow, which = name === "width" ? cssWidth : cssHeight;

			function getWH() {
				val = name === "width" ? elem.offsetWidth : elem.offsetHeight;

				if ( extra === "border" ) {
					return;
				}

				jQuery.each( which, function() {
					if ( !extra ) {
						val -= parseFloat(jQuery.curCSS( elem, "padding" + this, true)) || 0;
					}

					if ( extra === "margin" ) {
						val += parseFloat(jQuery.curCSS( elem, "margin" + this, true)) || 0;
					} else {
						val -= parseFloat(jQuery.curCSS( elem, "border" + this + "Width", true)) || 0;
					}
				});
			}

			if ( elem.offsetWidth !== 0 ) {
				getWH();
			} else {
				jQuery.swap( elem, props, getWH );
			}

			return Math.max(0, Math.round(val));
		}

		return jQuery.curCSS( elem, name, force );
	},

	curCSS: function( elem, name, force ) {
		var ret, style = elem.style, filter;

		// IE uses filters for opacity
		if ( !jQuery.support.opacity && name === "opacity" && elem.currentStyle ) {
			ret = ropacity.test(elem.currentStyle.filter || "") ?
				(parseFloat(RegExp.$1) / 100) + "" :
				"";

			return ret === "" ?
				"1" :
				ret;
		}

		// Make sure we're using the right name for getting the float value
		if ( rfloat.test( name ) ) {
			name = styleFloat;
		}

		if ( !force && style && style[ name ] ) {
			ret = style[ name ];

		} else if ( getComputedStyle ) {

			// Only "float" is needed here
			if ( rfloat.test( name ) ) {
				name = "float";
			}

			name = name.replace( rupper, "-$1" ).toLowerCase();

			var defaultView = elem.ownerDocument.defaultView;

			if ( !defaultView ) {
				return null;
			}

			var computedStyle = defaultView.getComputedStyle( elem, null );

			if ( computedStyle ) {
				ret = computedStyle.getPropertyValue( name );
			}

			// We should always get a number back from opacity
			if ( name === "opacity" && ret === "" ) {
				ret = "1";
			}

		} else if ( elem.currentStyle ) {
			var camelCase = name.replace(rdashAlpha, fcamelCase);

			ret = elem.currentStyle[ name ] || elem.currentStyle[ camelCase ];

			// From the awesome hack by Dean Edwards
			// http://erik.eae.net/archives/2007/07/27/18.54.15/#comment-102291

			// If we're not dealing with a regular pixel number
			// but a number that has a weird ending, we need to convert it to pixels
			if ( !rnumpx.test( ret ) && rnum.test( ret ) ) {
				// Remember the original values
				var left = style.left, rsLeft = elem.runtimeStyle.left;

				// Put in the new values to get a computed value out
				elem.runtimeStyle.left = elem.currentStyle.left;
				style.left = camelCase === "fontSize" ? "1em" : (ret || 0);
				ret = style.pixelLeft + "px";

				// Revert the changed values
				style.left = left;
				elem.runtimeStyle.left = rsLeft;
			}
		}

		return ret;
	},

	// A method for quickly swapping in/out CSS properties to get correct calculations
	swap: function( elem, options, callback ) {
		var old = {};

		// Remember the old values, and insert the new ones
		for ( var name in options ) {
			old[ name ] = elem.style[ name ];
			elem.style[ name ] = options[ name ];
		}

		callback.call( elem );

		// Revert the old values
		for ( var name in options ) {
			elem.style[ name ] = old[ name ];
		}
	}
});

if ( jQuery.expr && jQuery.expr.filters ) {
	jQuery.expr.filters.hidden = function( elem ) {
		var width = elem.offsetWidth, height = elem.offsetHeight,
			skip = elem.nodeName.toLowerCase() === "tr";

		return width === 0 && height === 0 && !skip ?
			true :
			width > 0 && height > 0 && !skip ?
				false :
				jQuery.curCSS(elem, "display") === "none";
	};

	jQuery.expr.filters.visible = function( elem ) {
		return !jQuery.expr.filters.hidden( elem );
	};
}
var jsc = now(),
	rscript = /<script(.|\s)*?\/script>/gi,
	rselectTextarea = /select|textarea/i,
	rinput = /color|date|datetime|email|hidden|month|number|password|range|search|tel|text|time|url|week/i,
	jsre = /=\?(&|$)/,
	rquery = /\?/,
	rts = /(\?|&)_=.*?(&|$)/,
	rurl = /^(\w+:)?\/\/([^\/?#]+)/,
	r20 = /%20/g,

	// Keep a copy of the old load method
	_load = jQuery.fn.load;

jQuery.fn.extend({
	load: function( url, params, callback ) {
		if ( typeof url !== "string" ) {
			return _load.call( this, url );

		// Don't do a request if no elements are being requested
		} else if ( !this.length ) {
			return this;
		}

		var off = url.indexOf(" ");
		if ( off >= 0 ) {
			var selector = url.slice(off, url.length);
			url = url.slice(0, off);
		}

		// Default to a GET request
		var type = "GET";

		// If the second parameter was provided
		if ( params ) {
			// If it's a function
			if ( jQuery.isFunction( params ) ) {
				// We assume that it's the callback
				callback = params;
				params = null;

			// Otherwise, build a param string
			} else if ( typeof params === "object" ) {
				params = jQuery.param( params, jQuery.ajaxSettings.traditional );
				type = "POST";
			}
		}

		var self = this;

		// Request the remote document
		jQuery.ajax({
			url: url,
			type: type,
			dataType: "html",
			data: params,
			complete: function( res, status ) {
				// If successful, inject the HTML into all the matched elements
				if ( status === "success" || status === "notmodified" ) {
					// See if a selector was specified
					self.html( selector ?
						// Create a dummy div to hold the results
						jQuery("<div />")
							// inject the contents of the document in, removing the scripts
							// to avoid any 'Permission Denied' errors in IE
							.append(res.responseText.replace(rscript, ""))

							// Locate the specified elements
							.find(selector) :

						// If not, just inject the full result
						res.responseText );
				}

				if ( callback ) {
					self.each( callback, [res.responseText, status, res] );
				}
			}
		});

		return this;
	},

	serialize: function() {
		return jQuery.param(this.serializeArray());
	},
	serializeArray: function() {
		return this.map(function() {
			return this.elements ? jQuery.makeArray(this.elements) : this;
		})
		.filter(function() {
			return this.name && !this.disabled &&
				(this.checked || rselectTextarea.test(this.nodeName) ||
					rinput.test(this.type));
		})
		.map(function( i, elem ) {
			var val = jQuery(this).val();

			return val == null ?
				null :
				jQuery.isArray(val) ?
					jQuery.map( val, function( val, i ) {
						return { name: elem.name, value: val };
					}) :
					{ name: elem.name, value: val };
		}).get();
	}
});

// Attach a bunch of functions for handling common AJAX events
jQuery.each( "ajaxStart ajaxStop ajaxComplete ajaxError ajaxSuccess ajaxSend".split(" "), function( i, o ) {
	jQuery.fn[o] = function( f ) {
		return this.bind(o, f);
	};
});

jQuery.extend({

	get: function( url, data, callback, type ) {
		// shift arguments if data argument was omited
		if ( jQuery.isFunction( data ) ) {
			type = type || callback;
			callback = data;
			data = null;
		}

		return jQuery.ajax({
			type: "GET",
			url: url,
			data: data,
			success: callback,
			dataType: type
		});
	},

	getScript: function( url, callback ) {
		return jQuery.get(url, null, callback, "script");
	},

	getJSON: function( url, data, callback ) {
		return jQuery.get(url, data, callback, "json");
	},

	post: function( url, data, callback, type ) {
		// shift arguments if data argument was omited
		if ( jQuery.isFunction( data ) ) {
			type = type || callback;
			callback = data;
			data = {};
		}

		return jQuery.ajax({
			type: "POST",
			url: url,
			data: data,
			success: callback,
			dataType: type
		});
	},

	ajaxSetup: function( settings ) {
		jQuery.extend( jQuery.ajaxSettings, settings );
	},

	ajaxSettings: {
		url: location.href,
		global: true,
		type: "GET",
		contentType: "application/x-www-form-urlencoded",
		processData: true,
		async: true,
		/*
		timeout: 0,
		data: null,
		username: null,
		password: null,
		traditional: false,
		*/
		// Create the request object; Microsoft failed to properly
		// implement the XMLHttpRequest in IE7 (can't request local files),
		// so we use the ActiveXObject when it is available
		// This function can be overriden by calling jQuery.ajaxSetup
		xhr: window.XMLHttpRequest && (window.location.protocol !== "file:" || !window.ActiveXObject) ?
			function() {
				return new window.XMLHttpRequest();
			} :
			function() {
				try {
					return new window.ActiveXObject("Microsoft.XMLHTTP");
				} catch(e) {}
			},
		accepts: {
			xml: "application/xml, text/xml",
			html: "text/html",
			script: "text/javascript, application/javascript",
			json: "application/json, text/javascript",
			text: "text/plain",
			_default: "*/*"
		}
	},

	// Last-Modified header cache for next request
	lastModified: {},
	etag: {},

	ajax: function( origSettings ) {
		var s = jQuery.extend(true, {}, jQuery.ajaxSettings, origSettings);
		
		var jsonp, status, data,
			callbackContext = origSettings && origSettings.context || s,
			type = s.type.toUpperCase();

		// convert data if not already a string
		if ( s.data && s.processData && typeof s.data !== "string" ) {
			s.data = jQuery.param( s.data, s.traditional );
		}

		// Handle JSONP Parameter Callbacks
		if ( s.dataType === "jsonp" ) {
			if ( type === "GET" ) {
				if ( !jsre.test( s.url ) ) {
					s.url += (rquery.test( s.url ) ? "&" : "?") + (s.jsonp || "callback") + "=?";
				}
			} else if ( !s.data || !jsre.test(s.data) ) {
				s.data = (s.data ? s.data + "&" : "") + (s.jsonp || "callback") + "=?";
			}
			s.dataType = "json";
		}

		// Build temporary JSONP function
		if ( s.dataType === "json" && (s.data && jsre.test(s.data) || jsre.test(s.url)) ) {
			jsonp = s.jsonpCallback || ("jsonp" + jsc++);

			// Replace the =? sequence both in the query string and the data
			if ( s.data ) {
				s.data = (s.data + "").replace(jsre, "=" + jsonp + "$1");
			}

			s.url = s.url.replace(jsre, "=" + jsonp + "$1");

			// We need to make sure
			// that a JSONP style response is executed properly
			s.dataType = "script";

			// Handle JSONP-style loading
			window[ jsonp ] = window[ jsonp ] || function( tmp ) {
				data = tmp;
				success();
				complete();
				// Garbage collect
				window[ jsonp ] = undefined;

				try {
					delete window[ jsonp ];
				} catch(e) {}

				if ( head ) {
					head.removeChild( script );
				}
			};
		}

		if ( s.dataType === "script" && s.cache === null ) {
			s.cache = false;
		}

		if ( s.cache === false && type === "GET" ) {
			var ts = now();

			// try replacing _= if it is there
			var ret = s.url.replace(rts, "$1_=" + ts + "$2");

			// if nothing was replaced, add timestamp to the end
			s.url = ret + ((ret === s.url) ? (rquery.test(s.url) ? "&" : "?") + "_=" + ts : "");
		}

		// If data is available, append data to url for get requests
		if ( s.data && type === "GET" ) {
			s.url += (rquery.test(s.url) ? "&" : "?") + s.data;
		}

		// Watch for a new set of requests
		if ( s.global && ! jQuery.active++ ) {
			jQuery.event.trigger( "ajaxStart" );
		}

		// Matches an absolute URL, and saves the domain
		var parts = rurl.exec( s.url ),
			remote = parts && (parts[1] && parts[1] !== location.protocol || parts[2] !== location.host);

		// If we're requesting a remote document
		// and trying to load JSON or Script with a GET
		if ( s.dataType === "script" && type === "GET" && remote ) {
			var head = document.getElementsByTagName("head")[0] || document.documentElement;
			var script = document.createElement("script");
			script.src = s.url;
			if ( s.scriptCharset ) {
				script.charset = s.scriptCharset;
			}

			// Handle Script loading
			if ( !jsonp ) {
				var done = false;

				// Attach handlers for all browsers
				script.onload = script.onreadystatechange = function() {
					if ( !done && (!this.readyState ||
							this.readyState === "loaded" || this.readyState === "complete") ) {
						done = true;
						success();
						complete();

						// Handle memory leak in IE
						script.onload = script.onreadystatechange = null;
						if ( head && script.parentNode ) {
							head.removeChild( script );
						}
					}
				};
			}

			// Use insertBefore instead of appendChild  to circumvent an IE6 bug.
			// This arises when a base node is used (#2709 and #4378).
			head.insertBefore( script, head.firstChild );

			// We handle everything using the script element injection
			return undefined;
		}

		var requestDone = false;

		// Create the request object
		var xhr = s.xhr();

		if ( !xhr ) {
			return;
		}

		// Open the socket
		// Passing null username, generates a login popup on Opera (#2865)
		if ( s.username ) {
			xhr.open(type, s.url, s.async, s.username, s.password);
		} else {
			xhr.open(type, s.url, s.async);
		}

		// Need an extra try/catch for cross domain requests in Firefox 3
		try {
			// Set the correct header, if data is being sent
			if ( s.data || origSettings && origSettings.contentType ) {
				xhr.setRequestHeader("Content-Type", s.contentType);
			}

			// Set the If-Modified-Since and/or If-None-Match header, if in ifModified mode.
			if ( s.ifModified ) {
				if ( jQuery.lastModified[s.url] ) {
					xhr.setRequestHeader("If-Modified-Since", jQuery.lastModified[s.url]);
				}

				if ( jQuery.etag[s.url] ) {
					xhr.setRequestHeader("If-None-Match", jQuery.etag[s.url]);
				}
			}

			// Set header so the called script knows that it's an XMLHttpRequest
			// Only send the header if it's not a remote XHR
			if ( !remote ) {
				xhr.setRequestHeader("X-Requested-With", "XMLHttpRequest");
			}

			// Set the Accepts header for the server, depending on the dataType
			xhr.setRequestHeader("Accept", s.dataType && s.accepts[ s.dataType ] ?
				s.accepts[ s.dataType ] + ", */*" :
				s.accepts._default );
		} catch(e) {}

		// Allow custom headers/mimetypes and early abort
		if ( s.beforeSend && s.beforeSend.call(callbackContext, xhr, s) === false ) {
			// Handle the global AJAX counter
			if ( s.global && ! --jQuery.active ) {
				jQuery.event.trigger( "ajaxStop" );
			}

			// close opended socket
			xhr.abort();
			return false;
		}

		if ( s.global ) {
			trigger("ajaxSend", [xhr, s]);
		}

		// Wait for a response to come back
		var onreadystatechange = xhr.onreadystatechange = function( isTimeout ) {
			// The request was aborted
			if ( !xhr || xhr.readyState === 0 || isTimeout === "abort" ) {
				// Opera doesn't call onreadystatechange before this point
				// so we simulate the call
				if ( !requestDone ) {
					complete();
				}

				requestDone = true;
				if ( xhr ) {
					xhr.onreadystatechange = jQuery.noop;
				}

			// The transfer is complete and the data is available, or the request timed out
			} else if ( !requestDone && xhr && (xhr.readyState === 4 || isTimeout === "timeout") ) {
				requestDone = true;
				xhr.onreadystatechange = jQuery.noop;

				status = isTimeout === "timeout" ?
					"timeout" :
					!jQuery.httpSuccess( xhr ) ?
						"error" :
						s.ifModified && jQuery.httpNotModified( xhr, s.url ) ?
							"notmodified" :
							"success";

				var errMsg;

				if ( status === "success" ) {
					// Watch for, and catch, XML document parse errors
					try {
						// process the data (runs the xml through httpData regardless of callback)
						data = jQuery.httpData( xhr, s.dataType, s );
					} catch(err) {
						status = "parsererror";
						errMsg = err;
					}
				}

				// Make sure that the request was successful or notmodified
				if ( status === "success" || status === "notmodified" ) {
					// JSONP handles its own success callback
					if ( !jsonp ) {
						success();
					}
				} else {
					jQuery.handleError(s, xhr, status, errMsg);
				}

				// Fire the complete handlers
				complete();

				if ( isTimeout === "timeout" ) {
					xhr.abort();
				}

				// Stop memory leaks
				if ( s.async ) {
					xhr = null;
				}
			}
		};

		// Override the abort handler, if we can (IE doesn't allow it, but that's OK)
		// Opera doesn't fire onreadystatechange at all on abort
		try {
			var oldAbort = xhr.abort;
			xhr.abort = function() {
				if ( xhr ) {
					oldAbort.call( xhr );
				}

				onreadystatechange( "abort" );
			};
		} catch(e) { }

		// Timeout checker
		if ( s.async && s.timeout > 0 ) {
			setTimeout(function() {
				// Check to see if the request is still happening
				if ( xhr && !requestDone ) {
					onreadystatechange( "timeout" );
				}
			}, s.timeout);
		}

		// Send the data
		try {
			xhr.send( type === "POST" || type === "PUT" || type === "DELETE" ? s.data : null );
		} catch(e) {
			jQuery.handleError(s, xhr, null, e);
			// Fire the complete handlers
			complete();
		}

		// firefox 1.5 doesn't fire statechange for sync requests
		if ( !s.async ) {
			onreadystatechange();
		}

		function success() {
			// If a local callback was specified, fire it and pass it the data
			if ( s.success ) {
				s.success.call( callbackContext, data, status, xhr );
			}

			// Fire the global callback
			if ( s.global ) {
				trigger( "ajaxSuccess", [xhr, s] );
			}
		}

		function complete() {
			// Process result
			if ( s.complete ) {
				s.complete.call( callbackContext, xhr, status);
			}

			// The request was completed
			if ( s.global ) {
				trigger( "ajaxComplete", [xhr, s] );
			}

			// Handle the global AJAX counter
			if ( s.global && ! --jQuery.active ) {
				jQuery.event.trigger( "ajaxStop" );
			}
		}
		
		function trigger(type, args) {
			(s.context ? jQuery(s.context) : jQuery.event).trigger(type, args);
		}

		// return XMLHttpRequest to allow aborting the request etc.
		return xhr;
	},

	handleError: function( s, xhr, status, e ) {
		// If a local callback was specified, fire it
		if ( s.error ) {
			s.error.call( s.context || s, xhr, status, e );
		}

		// Fire the global callback
		if ( s.global ) {
			(s.context ? jQuery(s.context) : jQuery.event).trigger( "ajaxError", [xhr, s, e] );
		}
	},

	// Counter for holding the number of active queries
	active: 0,

	// Determines if an XMLHttpRequest was successful or not
	httpSuccess: function( xhr ) {
		try {
			// IE error sometimes returns 1223 when it should be 204 so treat it as success, see #1450
			return !xhr.status && location.protocol === "file:" ||
				// Opera returns 0 when status is 304
				( xhr.status >= 200 && xhr.status < 300 ) ||
				xhr.status === 304 || xhr.status === 1223 || xhr.status === 0;
		} catch(e) {}

		return false;
	},

	// Determines if an XMLHttpRequest returns NotModified
	httpNotModified: function( xhr, url ) {
		var lastModified = xhr.getResponseHeader("Last-Modified"),
			etag = xhr.getResponseHeader("Etag");

		if ( lastModified ) {
			jQuery.lastModified[url] = lastModified;
		}

		if ( etag ) {
			jQuery.etag[url] = etag;
		}

		// Opera returns 0 when status is 304
		return xhr.status === 304 || xhr.status === 0;
	},

	httpData: function( xhr, type, s ) {
		var ct = xhr.getResponseHeader("content-type") || "",
			xml = type === "xml" || !type && ct.indexOf("xml") >= 0,
			data = xml ? xhr.responseXML : xhr.responseText;

		if ( xml && data.documentElement.nodeName === "parsererror" ) {
			jQuery.error( "parsererror" );
		}

		// Allow a pre-filtering function to sanitize the response
		// s is checked to keep backwards compatibility
		if ( s && s.dataFilter ) {
			data = s.dataFilter( data, type );
		}

		// The filter can actually parse the response
		if ( typeof data === "string" ) {
			// Get the JavaScript object, if JSON is used.
			if ( type === "json" || !type && ct.indexOf("json") >= 0 ) {
				data = jQuery.parseJSON( data );

			// If the type is "script", eval it in global context
			} else if ( type === "script" || !type && ct.indexOf("javascript") >= 0 ) {
				jQuery.globalEval( data );
			}
		}

		return data;
	},

	// Serialize an array of form elements or a set of
	// key/values into a query string
	param: function( a, traditional ) {
		var s = [];
		
		// Set traditional to true for jQuery <= 1.3.2 behavior.
		if ( traditional === undefined ) {
			traditional = jQuery.ajaxSettings.traditional;
		}
		
		// If an array was passed in, assume that it is an array of form elements.
		if ( jQuery.isArray(a) || a.jquery ) {
			// Serialize the form elements
			jQuery.each( a, function() {
				add( this.name, this.value );
			});
			
		} else {
			// If traditional, encode the "old" way (the way 1.3.2 or older
			// did it), otherwise encode params recursively.
			for ( var prefix in a ) {
				buildParams( prefix, a[prefix] );
			}
		}

		// Return the resulting serialization
		return s.join("&").replace(r20, "+");

		function buildParams( prefix, obj ) {
			if ( jQuery.isArray(obj) ) {
				// Serialize array item.
				jQuery.each( obj, function( i, v ) {
					if ( traditional || /\[\]$/.test( prefix ) ) {
						// Treat each array item as a scalar.
						add( prefix, v );
					} else {
						// If array item is non-scalar (array or object), encode its
						// numeric index to resolve deserialization ambiguity issues.
						// Note that rack (as of 1.0.0) can't currently deserialize
						// nested arrays properly, and attempting to do so may cause
						// a server error. Possible fixes are to modify rack's
						// deserialization algorithm or to provide an option or flag
						// to force array serialization to be shallow.
						buildParams( prefix + "[" + ( typeof v === "object" || jQuery.isArray(v) ? i : "" ) + "]", v );
					}
				});
					
			} else if ( !traditional && obj != null && typeof obj === "object" ) {
				// Serialize object item.
				jQuery.each( obj, function( k, v ) {
					buildParams( prefix + "[" + k + "]", v );
				});
					
			} else {
				// Serialize scalar item.
				add( prefix, obj );
			}
		}

		function add( key, value ) {
			// If value is a function, invoke it and return its value
			value = jQuery.isFunction(value) ? value() : value;
			s[ s.length ] = encodeURIComponent(key) + "=" + encodeURIComponent(value);
		}
	}
});
var elemdisplay = {},
	rfxtypes = /toggle|show|hide/,
	rfxnum = /^([+-]=)?([\d+-.]+)(.*)$/,
	timerId,
	fxAttrs = [
		// height animations
		[ "height", "marginTop", "marginBottom", "paddingTop", "paddingBottom" ],
		// width animations
		[ "width", "marginLeft", "marginRight", "paddingLeft", "paddingRight" ],
		// opacity animations
		[ "opacity" ]
	];

jQuery.fn.extend({
	show: function( speed, callback ) {
		if ( speed || speed === 0) {
			return this.animate( genFx("show", 3), speed, callback);

		} else {
			for ( var i = 0, l = this.length; i < l; i++ ) {
				var old = jQuery.data(this[i], "olddisplay");

				this[i].style.display = old || "";

				if ( jQuery.css(this[i], "display") === "none" ) {
					var nodeName = this[i].nodeName, display;

					if ( elemdisplay[ nodeName ] ) {
						display = elemdisplay[ nodeName ];

					} else {
						var elem = jQuery("<" + nodeName + " />").appendTo("body");

						display = elem.css("display");

						if ( display === "none" ) {
							display = "block";
						}

						elem.remove();

						elemdisplay[ nodeName ] = display;
					}

					jQuery.data(this[i], "olddisplay", display);
				}
			}

			// Set the display of the elements in a second loop
			// to avoid the constant reflow
			for ( var j = 0, k = this.length; j < k; j++ ) {
				this[j].style.display = jQuery.data(this[j], "olddisplay") || "";
			}

			return this;
		}
	},

	hide: function( speed, callback ) {
		if ( speed || speed === 0 ) {
			return this.animate( genFx("hide", 3), speed, callback);

		} else {
			for ( var i = 0, l = this.length; i < l; i++ ) {
				var old = jQuery.data(this[i], "olddisplay");
				if ( !old && old !== "none" ) {
					jQuery.data(this[i], "olddisplay", jQuery.css(this[i], "display"));
				}
			}

			// Set the display of the elements in a second loop
			// to avoid the constant reflow
			for ( var j = 0, k = this.length; j < k; j++ ) {
				this[j].style.display = "none";
			}

			return this;
		}
	},

	// Save the old toggle function
	_toggle: jQuery.fn.toggle,

	toggle: function( fn, fn2 ) {
		var bool = typeof fn === "boolean";

		if ( jQuery.isFunction(fn) && jQuery.isFunction(fn2) ) {
			this._toggle.apply( this, arguments );

		} else if ( fn == null || bool ) {
			this.each(function() {
				var state = bool ? fn : jQuery(this).is(":hidden");
				jQuery(this)[ state ? "show" : "hide" ]();
			});

		} else {
			this.animate(genFx("toggle", 3), fn, fn2);
		}

		return this;
	},

	fadeTo: function( speed, to, callback ) {
		return this.filter(":hidden").css("opacity", 0).show().end()
					.animate({opacity: to}, speed, callback);
	},

	animate: function( prop, speed, easing, callback ) {
		var optall = jQuery.speed(speed, easing, callback);

		if ( jQuery.isEmptyObject( prop ) ) {
			return this.each( optall.complete );
		}

		return this[ optall.queue === false ? "each" : "queue" ](function() {
			var opt = jQuery.extend({}, optall), p,
				hidden = this.nodeType === 1 && jQuery(this).is(":hidden"),
				self = this;

			for ( p in prop ) {
				var name = p.replace(rdashAlpha, fcamelCase);

				if ( p !== name ) {
					prop[ name ] = prop[ p ];
					delete prop[ p ];
					p = name;
				}

				if ( prop[p] === "hide" && hidden || prop[p] === "show" && !hidden ) {
					return opt.complete.call(this);
				}

				if ( ( p === "height" || p === "width" ) && this.style ) {
					// Store display property
					opt.display = jQuery.css(this, "display");

					// Make sure that nothing sneaks out
					opt.overflow = this.style.overflow;
				}

				if ( jQuery.isArray( prop[p] ) ) {
					// Create (if needed) and add to specialEasing
					(opt.specialEasing = opt.specialEasing || {})[p] = prop[p][1];
					prop[p] = prop[p][0];
				}
			}

			if ( opt.overflow != null ) {
				this.style.overflow = "hidden";
			}

			opt.curAnim = jQuery.extend({}, prop);

			jQuery.each( prop, function( name, val ) {
				var e = new jQuery.fx( self, opt, name );

				if ( rfxtypes.test(val) ) {
					e[ val === "toggle" ? hidden ? "show" : "hide" : val ]( prop );

				} else {
					var parts = rfxnum.exec(val),
						start = e.cur(true) || 0;

					if ( parts ) {
						var end = parseFloat( parts[2] ),
							unit = parts[3] || "px";

						// We need to compute starting value
						if ( unit !== "px" ) {
							self.style[ name ] = (end || 1) + unit;
							start = ((end || 1) / e.cur(true)) * start;
							self.style[ name ] = start + unit;
						}

						// If a +=/-= token was provided, we're doing a relative animation
						if ( parts[1] ) {
							end = ((parts[1] === "-=" ? -1 : 1) * end) + start;
						}

						e.custom( start, end, unit );

					} else {
						e.custom( start, val, "" );
					}
				}
			});

			// For JS strict compliance
			return true;
		});
	},

	stop: function( clearQueue, gotoEnd ) {
		var timers = jQuery.timers;

		if ( clearQueue ) {
			this.queue([]);
		}

		this.each(function() {
			// go in reverse order so anything added to the queue during the loop is ignored
			for ( var i = timers.length - 1; i >= 0; i-- ) {
				if ( timers[i].elem === this ) {
					if (gotoEnd) {
						// force the next step to be the last
						timers[i](true);
					}

					timers.splice(i, 1);
				}
			}
		});

		// start the next in the queue if the last step wasn't forced
		if ( !gotoEnd ) {
			this.dequeue();
		}

		return this;
	}

});

// Generate shortcuts for custom animations
jQuery.each({
	slideDown: genFx("show", 1),
	slideUp: genFx("hide", 1),
	slideToggle: genFx("toggle", 1),
	fadeIn: { opacity: "show" },
	fadeOut: { opacity: "hide" }
}, function( name, props ) {
	jQuery.fn[ name ] = function( speed, callback ) {
		return this.animate( props, speed, callback );
	};
});

jQuery.extend({
	speed: function( speed, easing, fn ) {
		var opt = speed && typeof speed === "object" ? speed : {
			complete: fn || !fn && easing ||
				jQuery.isFunction( speed ) && speed,
			duration: speed,
			easing: fn && easing || easing && !jQuery.isFunction(easing) && easing
		};

		opt.duration = jQuery.fx.off ? 0 : typeof opt.duration === "number" ? opt.duration :
			jQuery.fx.speeds[opt.duration] || jQuery.fx.speeds._default;

		// Queueing
		opt.old = opt.complete;
		opt.complete = function() {
			if ( opt.queue !== false ) {
				jQuery(this).dequeue();
			}
			if ( jQuery.isFunction( opt.old ) ) {
				opt.old.call( this );
			}
		};

		return opt;
	},

	easing: {
		linear: function( p, n, firstNum, diff ) {
			return firstNum + diff * p;
		},
		swing: function( p, n, firstNum, diff ) {
			return ((-Math.cos(p*Math.PI)/2) + 0.5) * diff + firstNum;
		}
	},

	timers: [],

	fx: function( elem, options, prop ) {
		this.options = options;
		this.elem = elem;
		this.prop = prop;

		if ( !options.orig ) {
			options.orig = {};
		}
	}

});

jQuery.fx.prototype = {
	// Simple function for setting a style value
	update: function() {
		if ( this.options.step ) {
			this.options.step.call( this.elem, this.now, this );
		}

		(jQuery.fx.step[this.prop] || jQuery.fx.step._default)( this );

		// Set display property to block for height/width animations
		if ( ( this.prop === "height" || this.prop === "width" ) && this.elem.style ) {
			this.elem.style.display = "block";
		}
	},

	// Get the current size
	cur: function( force ) {
		if ( this.elem[this.prop] != null && (!this.elem.style || this.elem.style[this.prop] == null) ) {
			return this.elem[ this.prop ];
		}

		var r = parseFloat(jQuery.css(this.elem, this.prop, force));
		return r && r > -10000 ? r : parseFloat(jQuery.curCSS(this.elem, this.prop)) || 0;
	},

	// Start an animation from one number to another
	custom: function( from, to, unit ) {
		this.startTime = now();
		this.start = from;
		this.end = to;
		this.unit = unit || this.unit || "px";
		this.now = this.start;
		this.pos = this.state = 0;

		var self = this;
		function t( gotoEnd ) {
			return self.step(gotoEnd);
		}

		t.elem = this.elem;

		if ( t() && jQuery.timers.push(t) && !timerId ) {
			timerId = setInterval(jQuery.fx.tick, 13);
		}
	},

	// Simple 'show' function
	show: function() {
		// Remember where we started, so that we can go back to it later
		this.options.orig[this.prop] = jQuery.style( this.elem, this.prop );
		this.options.show = true;

		// Begin the animation
		// Make sure that we start at a small width/height to avoid any
		// flash of content
		this.custom(this.prop === "width" || this.prop === "height" ? 1 : 0, this.cur());

		// Start by showing the element
		jQuery( this.elem ).show();
	},

	// Simple 'hide' function
	hide: function() {
		// Remember where we started, so that we can go back to it later
		this.options.orig[this.prop] = jQuery.style( this.elem, this.prop );
		this.options.hide = true;

		// Begin the animation
		this.custom(this.cur(), 0);
	},

	// Each step of an animation
	step: function( gotoEnd ) {
		var t = now(), done = true;

		if ( gotoEnd || t >= this.options.duration + this.startTime ) {
			this.now = this.end;
			this.pos = this.state = 1;
			this.update();

			this.options.curAnim[ this.prop ] = true;

			for ( var i in this.options.curAnim ) {
				if ( this.options.curAnim[i] !== true ) {
					done = false;
				}
			}

			if ( done ) {
				if ( this.options.display != null ) {
					// Reset the overflow
					this.elem.style.overflow = this.options.overflow;

					// Reset the display
					var old = jQuery.data(this.elem, "olddisplay");
					this.elem.style.display = old ? old : this.options.display;

					if ( jQuery.css(this.elem, "display") === "none" ) {
						this.elem.style.display = "block";
					}
				}

				// Hide the element if the "hide" operation was done
				if ( this.options.hide ) {
					jQuery(this.elem).hide();
				}

				// Reset the properties, if the item has been hidden or shown
				if ( this.options.hide || this.options.show ) {
					for ( var p in this.options.curAnim ) {
						jQuery.style(this.elem, p, this.options.orig[p]);
					}
				}

				// Execute the complete function
				this.options.complete.call( this.elem );
			}

			return false;

		} else {
			var n = t - this.startTime;
			this.state = n / this.options.duration;

			// Perform the easing function, defaults to swing
			var specialEasing = this.options.specialEasing && this.options.specialEasing[this.prop];
			var defaultEasing = this.options.easing || (jQuery.easing.swing ? "swing" : "linear");
			this.pos = jQuery.easing[specialEasing || defaultEasing](this.state, n, 0, 1, this.options.duration);
			this.now = this.start + ((this.end - this.start) * this.pos);

			// Perform the next step of the animation
			this.update();
		}

		return true;
	}
};

jQuery.extend( jQuery.fx, {
	tick: function() {
		var timers = jQuery.timers;

		for ( var i = 0; i < timers.length; i++ ) {
			if ( !timers[i]() ) {
				timers.splice(i--, 1);
			}
		}

		if ( !timers.length ) {
			jQuery.fx.stop();
		}
	},
		
	stop: function() {
		clearInterval( timerId );
		timerId = null;
	},
	
	speeds: {
		slow: 600,
 		fast: 200,
 		// Default speed
 		_default: 400
	},

	step: {
		opacity: function( fx ) {
			jQuery.style(fx.elem, "opacity", fx.now);
		},

		_default: function( fx ) {
			if ( fx.elem.style && fx.elem.style[ fx.prop ] != null ) {
				fx.elem.style[ fx.prop ] = (fx.prop === "width" || fx.prop === "height" ? Math.max(0, fx.now) : fx.now) + fx.unit;
			} else {
				fx.elem[ fx.prop ] = fx.now;
			}
		}
	}
});

if ( jQuery.expr && jQuery.expr.filters ) {
	jQuery.expr.filters.animated = function( elem ) {
		return jQuery.grep(jQuery.timers, function( fn ) {
			return elem === fn.elem;
		}).length;
	};
}

function genFx( type, num ) {
	var obj = {};

	jQuery.each( fxAttrs.concat.apply([], fxAttrs.slice(0,num)), function() {
		obj[ this ] = type;
	});

	return obj;
}
if ( "getBoundingClientRect" in document.documentElement ) {
	jQuery.fn.offset = function( options ) {
		var elem = this[0];

		if ( options ) { 
			return this.each(function( i ) {
				jQuery.offset.setOffset( this, options, i );
			});
		}

		if ( !elem || !elem.ownerDocument ) {
			return null;
		}

		if ( elem === elem.ownerDocument.body ) {
			return jQuery.offset.bodyOffset( elem );
		}

		var box = elem.getBoundingClientRect(), doc = elem.ownerDocument, body = doc.body, docElem = doc.documentElement,
			clientTop = docElem.clientTop || body.clientTop || 0, clientLeft = docElem.clientLeft || body.clientLeft || 0,
			top  = box.top  + (self.pageYOffset || jQuery.support.boxModel && docElem.scrollTop  || body.scrollTop ) - clientTop,
			left = box.left + (self.pageXOffset || jQuery.support.boxModel && docElem.scrollLeft || body.scrollLeft) - clientLeft;

		return { top: top, left: left };
	};

} else {
	jQuery.fn.offset = function( options ) {
		var elem = this[0];

		if ( options ) { 
			return this.each(function( i ) {
				jQuery.offset.setOffset( this, options, i );
			});
		}

		if ( !elem || !elem.ownerDocument ) {
			return null;
		}

		if ( elem === elem.ownerDocument.body ) {
			return jQuery.offset.bodyOffset( elem );
		}

		jQuery.offset.initialize();

		var offsetParent = elem.offsetParent, prevOffsetParent = elem,
			doc = elem.ownerDocument, computedStyle, docElem = doc.documentElement,
			body = doc.body, defaultView = doc.defaultView,
			prevComputedStyle = defaultView ? defaultView.getComputedStyle( elem, null ) : elem.currentStyle,
			top = elem.offsetTop, left = elem.offsetLeft;

		while ( (elem = elem.parentNode) && elem !== body && elem !== docElem ) {
			if ( jQuery.offset.supportsFixedPosition && prevComputedStyle.position === "fixed" ) {
				break;
			}

			computedStyle = defaultView ? defaultView.getComputedStyle(elem, null) : elem.currentStyle;
			top  -= elem.scrollTop;
			left -= elem.scrollLeft;

			if ( elem === offsetParent ) {
				top  += elem.offsetTop;
				left += elem.offsetLeft;

				if ( jQuery.offset.doesNotAddBorder && !(jQuery.offset.doesAddBorderForTableAndCells && /^t(able|d|h)$/i.test(elem.nodeName)) ) {
					top  += parseFloat( computedStyle.borderTopWidth  ) || 0;
					left += parseFloat( computedStyle.borderLeftWidth ) || 0;
				}

				prevOffsetParent = offsetParent, offsetParent = elem.offsetParent;
			}

			if ( jQuery.offset.subtractsBorderForOverflowNotVisible && computedStyle.overflow !== "visible" ) {
				top  += parseFloat( computedStyle.borderTopWidth  ) || 0;
				left += parseFloat( computedStyle.borderLeftWidth ) || 0;
			}

			prevComputedStyle = computedStyle;
		}

		if ( prevComputedStyle.position === "relative" || prevComputedStyle.position === "static" ) {
			top  += body.offsetTop;
			left += body.offsetLeft;
		}

		if ( jQuery.offset.supportsFixedPosition && prevComputedStyle.position === "fixed" ) {
			top  += Math.max( docElem.scrollTop, body.scrollTop );
			left += Math.max( docElem.scrollLeft, body.scrollLeft );
		}

		return { top: top, left: left };
	};
}

jQuery.offset = {
	initialize: function() {
		var body = document.body, container = document.createElement("div"), innerDiv, checkDiv, table, td, bodyMarginTop = parseFloat( jQuery.curCSS(body, "marginTop", true) ) || 0,
			html = "<div style='position:absolute;top:0;left:0;margin:0;border:5px solid #000;padding:0;width:1px;height:1px;'><div></div></div><table style='position:absolute;top:0;left:0;margin:0;border:5px solid #000;padding:0;width:1px;height:1px;' cellpadding='0' cellspacing='0'><tr><td></td></tr></table>";

		jQuery.extend( container.style, { position: "absolute", top: 0, left: 0, margin: 0, border: 0, width: "1px", height: "1px", visibility: "hidden" } );

		container.innerHTML = html;
		body.insertBefore( container, body.firstChild );
		innerDiv = container.firstChild;
		checkDiv = innerDiv.firstChild;
		td = innerDiv.nextSibling.firstChild.firstChild;

		this.doesNotAddBorder = (checkDiv.offsetTop !== 5);
		this.doesAddBorderForTableAndCells = (td.offsetTop === 5);

		checkDiv.style.position = "fixed", checkDiv.style.top = "20px";
		// safari subtracts parent border width here which is 5px
		this.supportsFixedPosition = (checkDiv.offsetTop === 20 || checkDiv.offsetTop === 15);
		checkDiv.style.position = checkDiv.style.top = "";

		innerDiv.style.overflow = "hidden", innerDiv.style.position = "relative";
		this.subtractsBorderForOverflowNotVisible = (checkDiv.offsetTop === -5);

		this.doesNotIncludeMarginInBodyOffset = (body.offsetTop !== bodyMarginTop);

		body.removeChild( container );
		body = container = innerDiv = checkDiv = table = td = null;
		jQuery.offset.initialize = jQuery.noop;
	},

	bodyOffset: function( body ) {
		var top = body.offsetTop, left = body.offsetLeft;

		jQuery.offset.initialize();

		if ( jQuery.offset.doesNotIncludeMarginInBodyOffset ) {
			top  += parseFloat( jQuery.curCSS(body, "marginTop",  true) ) || 0;
			left += parseFloat( jQuery.curCSS(body, "marginLeft", true) ) || 0;
		}

		return { top: top, left: left };
	},
	
	setOffset: function( elem, options, i ) {
		// set position first, in-case top/left are set even on static elem
		if ( /static/.test( jQuery.curCSS( elem, "position" ) ) ) {
			elem.style.position = "relative";
		}
		var curElem   = jQuery( elem ),
			curOffset = curElem.offset(),
			curTop    = parseInt( jQuery.curCSS( elem, "top",  true ), 10 ) || 0,
			curLeft   = parseInt( jQuery.curCSS( elem, "left", true ), 10 ) || 0;

		if ( jQuery.isFunction( options ) ) {
			options = options.call( elem, i, curOffset );
		}

		var props = {
			top:  (options.top  - curOffset.top)  + curTop,
			left: (options.left - curOffset.left) + curLeft
		};
		
		if ( "using" in options ) {
			options.using.call( elem, props );
		} else {
			curElem.css( props );
		}
	}
};


jQuery.fn.extend({
	position: function() {
		if ( !this[0] ) {
			return null;
		}

		var elem = this[0],

		// Get *real* offsetParent
		offsetParent = this.offsetParent(),

		// Get correct offsets
		offset       = this.offset(),
		parentOffset = /^body|html$/i.test(offsetParent[0].nodeName) ? { top: 0, left: 0 } : offsetParent.offset();

		// Subtract element margins
		// note: when an element has margin: auto the offsetLeft and marginLeft
		// are the same in Safari causing offset.left to incorrectly be 0
		offset.top  -= parseFloat( jQuery.curCSS(elem, "marginTop",  true) ) || 0;
		offset.left -= parseFloat( jQuery.curCSS(elem, "marginLeft", true) ) || 0;

		// Add offsetParent borders
		parentOffset.top  += parseFloat( jQuery.curCSS(offsetParent[0], "borderTopWidth",  true) ) || 0;
		parentOffset.left += parseFloat( jQuery.curCSS(offsetParent[0], "borderLeftWidth", true) ) || 0;

		// Subtract the two offsets
		return {
			top:  offset.top  - parentOffset.top,
			left: offset.left - parentOffset.left
		};
	},

	offsetParent: function() {
		return this.map(function() {
			var offsetParent = this.offsetParent || document.body;
			while ( offsetParent && (!/^body|html$/i.test(offsetParent.nodeName) && jQuery.css(offsetParent, "position") === "static") ) {
				offsetParent = offsetParent.offsetParent;
			}
			return offsetParent;
		});
	}
});


// Create scrollLeft and scrollTop methods
jQuery.each( ["Left", "Top"], function( i, name ) {
	var method = "scroll" + name;

	jQuery.fn[ method ] = function(val) {
		var elem = this[0], win;
		
		if ( !elem ) {
			return null;
		}

		if ( val !== undefined ) {
			// Set the scroll offset
			return this.each(function() {
				win = getWindow( this );

				if ( win ) {
					win.scrollTo(
						!i ? val : jQuery(win).scrollLeft(),
						 i ? val : jQuery(win).scrollTop()
					);

				} else {
					this[ method ] = val;
				}
			});
		} else {
			win = getWindow( elem );

			// Return the scroll offset
			return win ? ("pageXOffset" in win) ? win[ i ? "pageYOffset" : "pageXOffset" ] :
				jQuery.support.boxModel && win.document.documentElement[ method ] ||
					win.document.body[ method ] :
				elem[ method ];
		}
	};
});

function getWindow( elem ) {
	return ("scrollTo" in elem && elem.document) ?
		elem :
		elem.nodeType === 9 ?
			elem.defaultView || elem.parentWindow :
			false;
}
// Create innerHeight, innerWidth, outerHeight and outerWidth methods
jQuery.each([ "Height", "Width" ], function( i, name ) {

	var type = name.toLowerCase();

	// innerHeight and innerWidth
	jQuery.fn["inner" + name] = function() {
		return this[0] ?
			jQuery.css( this[0], type, false, "padding" ) :
			null;
	};

	// outerHeight and outerWidth
	jQuery.fn["outer" + name] = function( margin ) {
		return this[0] ?
			jQuery.css( this[0], type, false, margin ? "margin" : "border" ) :
			null;
	};

	jQuery.fn[ type ] = function( size ) {
		// Get window width or height
		var elem = this[0];
		if ( !elem ) {
			return size == null ? null : this;
		}
		
		if ( jQuery.isFunction( size ) ) {
			return this.each(function( i ) {
				var self = jQuery( this );
				self[ type ]( size.call( this, i, self[ type ]() ) );
			});
		}

		return ("scrollTo" in elem && elem.document) ? // does it walk and quack like a window?
			// Everyone else use document.documentElement or document.body depending on Quirks vs Standards mode
			elem.document.compatMode === "CSS1Compat" && elem.document.documentElement[ "client" + name ] ||
			elem.document.body[ "client" + name ] :

			// Get document width or height
			(elem.nodeType === 9) ? // is it a document
				// Either scroll[Width/Height] or offset[Width/Height], whichever is greater
				Math.max(
					elem.documentElement["client" + name],
					elem.body["scroll" + name], elem.documentElement["scroll" + name],
					elem.body["offset" + name], elem.documentElement["offset" + name]
				) :

				// Get or set width or height on the element
				size === undefined ?
					// Get width or height on the element
					jQuery.css( elem, type ) :

					// Set the width or height on the element (default to pixels if value is unitless)
					this.css( type, typeof size === "string" ? size : size + "px" );
	};

});
// Expose jQuery to the global object
window.jQuery = window.$ = jQuery;

})(window);
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Communication and miscommunication of risk:
understanding UK parents’ attitudes to combined

MMR vaccination
Paul Bellaby

In this article on the public perception of risks Paul Bellaby considers three examples of risks to
children in the UK—an insignificant risk (autism caused by MMR vaccine), a real but probably small
risk (vC]D from BSE), and a real and demonstrably larger risk (injuries from road crashes) and

contrasts the perceptions of the risks by parents

Science cannot prove a negative, but, where their chil-
dren are concerned, parents want to be assured that
risk is zero. Would establishing a comprehensive “Rich-
ter scale” of risks remove that misunderstanding? If
not, then what accounts for miscommunication of risk
and how might it be overcome? In this article I try to
provide answers by considering public perception of
three risks, each of a different order, all involving chil-
dren:

e Autism linked to the combined measles, mumps,
and rubella (MMR) vaccination

e Variant Creutzfeldt-Jakob disease (vC]JD) arising
from food containing the causative agent for bovine
spongiform encephalopathy (BSE)

® Injury and death in road transport crashes.

Background

In 1998 Wakefield was the first to make the claim that
autism and the MMR vaccine are linked.' It is based on
a dozen clinical cases of gastrointestinal disorders with
which developmental regression seemed to be linked.
They arose in previously normal children. His team
found that eight of the 12 parents attributed the onset
to the MMR vaccination. On a population level,
diagnoses of autism increased rapidly from 1988, when
MMR was introduced, and through the 1990s, not only
in Britain but also in North America. Yet epidemiologi-
cal studies have found no link between increasing
numbers of diagnoses of autism and the introduction
of MMR vaccine.” * The weight of scientific opinion is
that the risk is insignificant.

By contrast, there is both laboratory and epidemio-
logical evidence for the transmission of BSE from cat-
tle to humans. Consumption of mechanically recov-
ered meat, common among children, has been
implicated." The risk is considered real but small.
Brown et al estimate 10-15 cases a year from its first
appearance in 1994, eight years after BSE was
identified in UK cattle,” and Ghani et al suggest that the
primary epidemic in the known susceptible genotype
began to decline in 2001.° It seems that the outbreak of
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BSE that led to vCJD abated long ago, and no further
cases are likely to be incubating.

Injuries incurred in road transport crashes by chil-
dren (ages 0-15 years) are easy to demonstrate,
common, and recur year on year. In 2002 there were
34 689 casualties from road crashes in Great Britain, of
whom 4596 received serious injuries or were killed.”
Children (like elderly people) are relatively vulnerable
as pedestrians. They are also prone to cycling injuries.
But about 45% of child road casualties are car passen-
gers (more than 70% for those aged under 2 years).
Although the overall number of casualties from road
crashes continues to decline, children are progressively
more likely to travel by car and less likely to walk or
cycle, even to get to school® This is one of the factors
implicated in the decline of exercise and increasing
obesity in children.

Parents’ responses to the risks

Although road transport crashes carry by far the larg-
est risk of the three, they have raised little controversy.
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Since their inception, vaccination campaigns have provoked vigorous opposition from

sections of the public
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The alleged link between MMR vaccination and
autism and the small risk of vC]JD both met with wide-
spread concern from parents. There has been conflict
between expert and lay opinion about MMR and
vC]D. Bartlett suspected collusion between govern-
ment and industrial interests to cover up the threat
from BSE.” Similar suspicions of cover up by govern-
ment developed after Wakefield’s claims about MMR
and autism.

Adams dismissed the possibility of a Richter scale of
risk, arguing that uncertainty and probability are elusive
concepts and that the public quite reasonably finds
some risks readily perceptible"’; but others, known to
experts, are not acknowledged by the public, and still
others are “virtual” rather than real. Unfortunately this
classification does not seem to account for how parents
perceive the three risks in question. Road transport
crashes are perceptible risks, the low risk of vCJD is an
expert assessment, and the link between autism and
MMR is, if anything, virtual. Parents seem to neglect the
easily perceptible risk, to reject the expert assessment,
and to amplify the virtual risk.

Does this suggest that parents are irrational?
Might they be pawns of mass media that seek not the
truth but to support minorities against authority, as
Bedford and Elliman imply?" It is a short step from
answering “yes” to arguing that the authorities ought
to actin the interests of the child, if need be against the
wishes of parents, as the Court of Appeal has ruled
against two mothers in recent cases involving MMR
vaccination."

Lessons from history

Yet there is a history to compulsory vaccination of
infants in Britain that is an object lesson for today.
From its introduction in law in 1853, compulsory
smallpox vaccination for infants provoked vigorous
opposition, not only from middle class radical liberals,
but also from working class movements.” It was not
until 1898 that conscientious objection was allowed,

JIM JAMES/PA

The government’s handling of the BSE crisis led to widespread distrust of “the establishment”
over other safety issues. Here the minister of agriculture of the time eats a hamburger with
his daughter to demonstrate that beef was “perfectly safe”
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but this followed progressive decline in compliance
with vaccination law from about 1889. From then on,
Britain differed from most countries, including the
United States and Germany, in not relying on compul-
sory vaccination in order to control smallpox.

A comparison of vaccination policy and its effects
on population health in England and in Prussia and
Imperial Germany from 1835 to 1914 suggests that
compulsory vaccination led to an earlier downturn in
smallpox in Germany. However, by the end of the
period, both countries had controlled the disease."
This was partly attributable to disease surveillance and
containment in Britain, but was also due to another
factor, which contributed to Britain’s success with
many childhood diseases at the turn of the 20th
century. This was active engagement with the public at
local level in health improvement.” By the late 19th
century, the liberal middle classes were encouraging
the “deserving poor” to change their lifestyles by face
to face engagement in their homes, schools, and
neighbourhoods."” At the same time, they might
provide an example of domestic management and
hygiene to the many women servants in middle class
homes who would later rear their own children in
working class areas.

What went wrong with MMR?

The extent of people’s willingness to conform to public
health programmes in Britain was and remains
considerable. From the introduction of the MMR
vaccination in 1988 until the scare broke in 1998, levels
of take up had been high, rising to 92% in 1997, suffi-
cient to achieve population immunity. One estimate
based on surveys to date is that take up fell by only
8.6% from 1995 to 2001."”

In 1988, at the start of the MMR campaign, take up
was higher in affluent areas—a familiar pattern in Brit-
ain and North America.” " Up to 1997, the affluent
pattern of take up spread to less affluent areas.” All the
more remarkable then, that, from 1998, take up
decreased first in affluent areas and more so than in
deprived areas. Even when parents decided for MMR
vaccination, a study based on focus groups among the
public indicated widespread misgivings.*’ A survey of
health professionals who provided vaccination for chil-
dren suggested that parents’ unease rubbed off on the
professionals.”

The vicissitudes of the MMR campaign show that
“mass communication” is mediated or filtered in
different ways, through the diverse groups that comprise
society and through hierarchies, including the medical
profession. It should be no surprise that the same
message conveys different meanings to different people.

The conduct of the media may have contributed to
the miscommunication of risk,” but it would be a mis-
take to suppose that the media led the public. Parents
were predisposed to act in what seemed to them to be
the interests of their children. The response of “the
establishment” confirmed for some their suspicions
that inconvenient truths would be covered up. The
handling of the earlier BSE crisis lent support to this
view. In the case of MMR vaccination, the chief medical
officer would not meet parents’ concerns half way by
sanctioning access to single disease vaccinations. The
grounds for refusal were reasonable enough: the six
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administrations required in all (measles, mumps, and
rubella, each twice) would increase the likelihood that
vaccinations would not be completed. In the United
States children under 18 months old are now given
protection against 11 childhood diseases, which
requires some 15-19 doses of vaccine, and this has
driven healthcare managers to seek ways of reducing
infant distress and so making the process more accept-
able to parents.” ® After 1998, many UK parents would
probably interpret the chief medical officer’s argument
as insulting, both to their conviction that they were act-
ing in their children’s interests and to their competence
as responsible parents to ensure that individual
vaccination courses were completed.

In spite of appearances to the contrary, one can
argue that parents have behaved rationally, not only
with respect to MMR vaccination, but also in relation to
vCJD and road transport crashes. The case evokes cul-
tural and social context rather than “economic man.”
True, as the economic man argument suggests, parents
who refuse vaccination may “free ride” on the compli-
ance of the majority in order to secure the benefit of
herd immunity for their child. But, taken together,
responses to the three risks we have reviewed suggest
that parents are acting conscientiously as norms
dictate, not selfishly. They act in what they perceive to
be the interests of their children. If there seems to be
any risk to their child, responsible parents will avoid it.
Thus, they avoid beef products, and they question the
safety of the MMR vaccination. Even though taking
children to school and elsewhere by car may have
unintended consequences for their health and safety, it
is interpreted as a way of protecting them from greater
dangers on the streets from other road users and
abduction by strangers.”

Changing parents’ perceptions

Vaccination has a heroic history in the control of com-
municable diseases. However, collective provision that
is taken for granted today in Britain—not just vaccina-
tion, but also sewerage, clean water supply, and food
safety—had to be fought for. In the mass mobilisation
wars of the 20th century, several public health plans
that had foundered for lack of public support in peace
time came to seem necessary for the war effort. But
mass mobilisation is not a normal state in healthy
democracies. A consequence of peace is that public
health measures that have not become part of
infrastructure have often been challenged. For
example, when rationing of food was lifted in 1954,
nutritional standards and their rough equality achieved
during the second world war were sacrificed for the
sake of choice.”

The case of public reaction to MMR vaccination
should be viewed in this broader historical context.
Any attempt to restore the compulsion that failed in
the late 19th century would almost certainly fail again.
Instead, public health professionals and scientists
should consider the lessons that experience with MMR
offers and apply it in the future. The first is that
challenge to authority, including the authority of
science, should be expected in a healthy democracy.
The second is that the establishment should dissemi-
nate evidence to the public in a transparent way that is
sensitive to the ways of understanding of diverse
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Summary points

The size of a risk does not necessarily relate to the
controversy it causes

Parents seem to neglect the most obvious risks to
their children (such as road crashes), reject expert
assessment (as over BSE), and amplify a virtually
non-existent risk (autism from vaccination)

Yet public willingness to conform to public health
programmes remains high, and parents’
behaviour is not necessarily irrational

Parents’ behaviour is understandable if they are
seen as acting to protect their children within a
particular social context

groups. The third lesson is that communicating risk
effectively to the so called masses, and so priming
people to act appropriately, is about much more than
providing even the best of information: it is a matter of
two way communication and obtaining agreement.
Concordance has to be the aim if compliance is to fall
into place.”
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How can doctors communicate information about risk

more effectively?
Andy Alaszewski, Tom Horlick-Jones

Effective communication of risk can improve both individual and national health, and there has
been substantial investment in such communication. Has this yielded the anticipated improvements

in health?

In recent years risk has become a mature cross discipli-
nary topic of study, and during this time social science
research into risk has experienced a rapid growth.
Despite the existence of much relevant social science
knowledge about risk, the extent to which such knowl-
edge has been applied in the health field has been per-
haps surprisingly limited. In 2001-2, two UK research
councils (the Economic and Social Research Council
and Medical Research Council) commissioned us to
examine the potential for applying social science
knowledge about risk to practical medical and health
issues. We have used our findings to tackle the thorny
issue of physician-patient communication about health
risks.

Although there has been a substantial growth in
the knowledge about the risk factors associated with ill
health, the full benefits of such knowledge can be
gained only if the experts such as doctors can commu-
nicate this knowledge effectively and patients are
willing and able to use it in their decisions about treat-
ment and lifestyles. However, we consistently over-
estimate the dangers and undervalue the benefits we
obtain by living in a complex society. For various
reasons, we do not think rationally about risk, and this
has reached a level where perverse judgments are
damaging to society—for example, issues surrounding
risks associated with rail travel and the MMR vaccine.'

Assumption that patients rationally
review evidence

There is little evidence that knowledge of risk as
embodied in professional assessments influences the
ways in which the general public perceives and
responds to risks and dangers.* Epidemiologists have
identified a range of risks associated with different pat-
terns of behaviour—such as the harmful consequences
of smoking, alcohol consumption, drug misuse, and
“unsafe” sex—and the beneficial consequences of
changes in behaviour that will reduce preventable dis-
ease and premature deaths. The public health response
has been to try to reduce risk factors at a population
and individual level, especially by communicating

information about risks. This approach is clearly exem-
plified by current campaigns to persuade parents to
choose the MMR vaccine. Hobson-West has examined

the nature of the current health promotion and identi-
fied three assumptions:

® Parents make decisions through a comparison of
individual risk

® Parental concern about vaccination is due to a mis-
calculation of risk

e A policy of providing more risk statistics is the best
response to the controversy.”

This approach to the communication of health risk
assumes that the target audience is made up of
individuals who rationally review evidence to identify
and choose the best course of action—that is, the one
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We identified associated gastrointestinal disease and devel-
opmental regression in a group of previously normal chil-
dren, which was generally associated in time wilh possible
environmental triggers.

(Wakefield et al 1998: 637)

We did not prove a link between MMR vaccine and this
syndrome [‘autistic enterocolitis’].
(Wakeficld et al 1998: 641)

Dr Wakefield’s landmark paper, published in The Lancer on 28
February 1998, provided the missing link in the theory that MMR
was responsible for the supposed ‘autism cpidemic’. That link was
‘autistic enterocolitis’ - a novel and distinctive form of inflammatory
bowel disease found in children with autism and other developmen-
tal disorders. Dr Wakefield was the ‘senior scientific investigator” in
the Royal Free research team and the paper’s lead author. A dozen
co-authors included paediatric gastroenterologists Simon Murch
and Mike Thomson, who did the colonoscopies, child psychiatrist
Mark Berelowitz, and Professor John Walker-Smith, who was the
‘senior clinical investigator’. Dr Wakefield and his colleagues
believed they had made a discovery of historic significance; it was
rumoured that some of them wondered aloud whether they might win
a Nobel Prize or some similar recognition if their bold hypothesis
was vindicaled,

The paper was based on the investigation of 12 children, who were
said to have been consecutively referred to Dr Wakefield’s clinic at
the Royal Free Hospital with a history of diarrhoea, abdominal
pain, bloating, and food intolerance. The dozen included only one
girl; in ten cases the diagnosis was autism or ‘autistic spectrum dis-
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order’; in two there was a suspicton of ‘post-viral encephalitis’; and
in one the diagnosis was uncertain between autism and ‘disintegra-
tive disorder’. Examination of the lining of the large and small intes-
tine through a fibre-optic endoscope (ileo-colonoscopy) passed up
the rectum (under sedation) revealed a distinctive pattern of inflam-
mation (non-specific colitis) associated with enlarged lymph glands
at the end of the small intestine (ileal lymphoid nedular hyper-
plasia). Microscopic examination of biopsy specimens confirmed
chronic inflammatory changes. Furthermore, the authors reported
that the parents of eight of the children believed that their behav-
ioural symptoms, characterised as ‘regression’, began shortly after
the MMR immunisation (on average after 6.3 days). They suggested
that, in these children, the measles virus (present in an attenuated
form in the MMR. vaccine) might have produced bowel inflamma-
tion, allowing toxic peptides to ‘leak’ into the bloodstream and
hence pass to the brain, causing autism.

The authors conceded that they had not proved a link between
MMER. and ‘autistic enterocolitis’. However, they considered that the
chronic inflammatory features they had identified in both the small
and large bowels of these children ‘may be’ related to neuropsychi-
atric dysfunction. The interpretation offered in the summary at the
head of the report, as quoted above, was that the authors had “iden-
tified associated gastro-intestinal disease and developmental regres-
sion in a group of previously normal children, which was generally
associated in time with possible environmental triggers’ (Wakefield
et al 1998: 637). The only ‘environmental trigger’ identified in the
report was MMR immunisation, which was linked by eight of the
children’s parents to the onset of their disturbed behaviour.

An acrimonious debate

There were two unusual aspects to the publication of the Wakeficld
paper and both contributed to the subsequent furore. The first was
that it was accompanied by a critical commentary by Robert Chen
and Frank DeStefano, two American vaccine specialists (Chen,
DeStefano 1998). The second was that it was launched at press
conference at the Roval Free Hospital. Let us look at these in turn.

As Richard Horton, editor of The Lancet, has indicated in his
reflection on the ‘acrimonious debate’ that erupted following his
decision to publish the Wakefield paper, he was well aware of its con-
troversial character (Horton 2003: 207). The substance of Dr
Wakeficld’s MMR—autism thesis had already been widely leaked and
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The Lancer’s peer reviewers had raised concerns about the study's
methods and interpretations, as well as about the dangers of under-
mining public confidence in immunisations. Dr Horton insisted that
the paper was revised to clarify that its authors had no proof that
MMR caused autism, following which it was published under the
label of ‘early report’ to ‘highlight its preliminary nature’ (Horton
2003 208). Furthermore, he commissioned two US vaccine experts,
Robert Chen and Frank DeStefano to write “Vaccine adverse events:
causal or coincidental?” — a brief but devastating critique of the
Wakefield paper published in the same issue of The Lancer (Chen,
De Stefano 1998),

Chen and DeStefano first indicated the excellent safety record of
MMR in hundreds of millions of people worldwide over three
decades. They questioned whether the newly identified syndrome of
autistic enterocolitis could be considered clinically distinctive: ‘no
clear case-definition was presented, a necessary requirement of a
true new clinical syndrome and an essential step for future resecarch’
(Chen, DeStefano 1998: 612). They emphasised that the authors had
not confirmed the presence of vaccine virus in the tissues of their
patients, They suggested that ‘selection bias’ might have resulted
from the referral of children to the clinic of ‘a group known to be
specially interested in studying the relation of MMR vaccine with
inflammatory bowel disease’ (Chen, DeStefano 1998: 612). They
noted that it is usually difficult to date precisely the onset of a syn-
drome such as autism, and wondered whether ‘recall bias’ may have
resulted from parents attempting to relate the onset of their child’s
problems to an unusual event such as a coincidental vaccine reac-
tion. They also pointed out that, although Dr Wakefield and his col-
leagues postulated that MMR might lead to inflammatory bowel
disease, which, in turn, might cause autism, in almost all the cases
reported in their paper behavioural changes preceded bowel symp-
toms. The time course of these pathological processes was also
curious: in one case the effect of MMR on behaviour was evident
within 24 hours - faster than any known process of infection-
induced vasculitis (the underlying pathology postulated as the cause
of ‘autistic enterocolitis, a type of process that unfolds over several
weeks).

In conclusion, Chen and DeStefano warned presciently that, if
claims of adverse events resulting from vaccines were not properly
substantiated, there was a danger that vaccine-safety concerns may
‘snowball into societal tragedies when the media and the public
confuse association with causality and shun immunisation’ (Chen,
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DeStefanc 1998: 612). Many of these themes were taken up and
expanded in subsequent letters to The Lancet.

In retrospect, Dr Horton conceded that the publication of Dr
Waketields paper in The Lancet gave it ‘more credibility than it
deserved as evidence of a link between the MMR vaccine and the
new syndrome’ (Horton 2003: 209). Yet, while he defended his deci-
sion to publish the paper, he unreservedly admitted to ‘a failure to
manage the media reaction’ — a failure that started with the now
notorious Royal Free press conference.

The press conference was an extraordinary event. Journalists were
treated to a special introductory video prepared by the Royal Free
press office and the Dean of the Medical School, Professor Arie
Zuckerman, himself a vaccine specialist, presided over the confer-
ence. (Professor Walker-Smith refused to attend, indicating that he
disapproved of medical research being debated prematurely in the
mass media. He has recalled that the only enthusiasm for the con-
ference came from Dr Wakefield and his staunch ally Professor Roy
Pounder, senior adult gastroenterologist at the hospital [Walker-
Smith 2003: 241}.)

Dr Wakefield seized the next day’s headlines with his sensational
recommendation that parents should reject the MMR immunisation
and give their children each of the three components separately, 12
months apart (The Times, 27 February 1998, Daily Telegraph, 27
February 1998). This recommendation was not included in the
Lancet paper and is in no way supported by it. Such a programme of
vaccination has not been introduced anywhere in the world and there
is no evidence to justify any particular interval between vaccinations.
It was immediately repudiated by Professor Zuckerman and by the
paediatricians in the Wakefield team. Dr Simon Murch, Dr Mike
Thomson and Professor Walker-Smith subsequently wrote to The
Lancer to disassociate themselves from Dr Wakefield’s call for separ-
ate vaccines (Murch et al 1998). Not a single member of the team
publicly endorsed Dr Wakefield’s anti-MMR stand. Yet, as the press
conference broke up in rancour, the campaign against MMR
received its biggest boost so far.

Five years later Richard Horton was still smarting from the ‘vitu-
perative attack and personal rebuke’ he experienced as a result of his
decision to publish the Wakefield paper (Horton 2003: 213). Many
critics complained that The Lancet’s process of peer review should
have exposed the weaknesses of the paper and prevented its publica-
tion. Dr Horton insists that the role of peer review is not to judge the
validity of a piece of ressarch — that can only be verified by other
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scientists — but to comment on the importance of the issuc under
investigation and on the design and execution of the study (Horton
2003: 213). He decided to publish Wakeficld’s paper, not because he
believed it to be true, but because it raised an important question
that required urgent verification. Dr Horton has argued the impor-
tant principle that medical journals must uphold free expression in
scientific debate even if this creates problems for public health. He
maintains that to have refused to publish Wakefield would have been
an act of censorship. But, as Chen and DeStefano and many others
have pointed out, there were basic errors in design, execution, analy-
sis and interpretation in the Wakefield paper. Dr Horton indicates
elsewhere that, every year, The Lancet publishes 500 out of 10,000
papers that are submitted: this i1s not censorship but editorial judge-
ment {(Horton 2003; 307). Indeed, when Dr Wakefield submitted his
follow-up paper, including a further 48 cases, Dr Horton exercised
this discretion and rejected it (it was finally published in the
American Jowrnal of Gastroenterology; Wakefield et al 2000),

MMR and the Medical Research Council

Although the Royal Free press conference projecied the
MMR-autismn debate onto the national stage, and Dr Wakefield
gained a growing status among anti-immunisation campaigners and
parents of autistic children, he made little headway in convincing his
medical and scientific colleagues of his case. In March 1998, at the
request of Sir Kenneth Calman, Chief Medical Officer, the Medical
Research Council (MRC) convened an ad hoc group of 37 experts,
drawn from the spheres of virology, gastroenterology, epidemiology,
immunology, paediatrics and child psychiatry, to review the associa-
tions suggested by the Royal Free team between measles virus and
MMR on the one hand, and between inflammatory bowel disease
and autism on the other (MRC 1998). The group’s meeting was
chaired by the pathologist Professor Sir John Pattison (a veteran of
the mad cow crisis); Dr Wakefield and epidemiologist Scott
Montgomery (one of the Roval Free team) attended the meeting to
present and discuss their case,

The group first considered the laboratory evidence produced by
the Royal Free group for the hypothesis that measles virus caused
inflammatory bowel disease and noted that ‘the most sensitive
molecular genetic techniques were negative in the hands of all
groups’ (sec Chapter Y) (MRC 1998: 2). They emphasised that
further studies ‘must involve independent laboratories testing the
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same specimens, using full controls and a range of techniques with
agreed experimental protocols” (MRC 1998: 2). When considering
the epidemiological evidence claimed to link viral infections and
inflammatory bowel disease, the group found no correlation between
measles or mumps infection alone and Crohn’s disease and ulcerative
colitis. The experts agreed that there was some correlation between
the occurrence of measles and mumps infection within the same vear
and the later incidence of inflaimmatory bowel disease. However,
they considered existing studies limited and recommended further
examination by independent groups.

On autism, the group considered the Lancet paper and empha-
sised the point that autism commonly becomes apparent in the
second year of life — at around the time children receive MMR.
However, the group insisted, ‘such coincidence does not imply a
causal link’. They pointed out that, whatever the trends in the inci-
dence of autism, they bore no relationship to the introduction of
MMR. They considered that the proposed ‘leaky bowel'/opioid
excess mechanism was ‘biologically implausible’ (MRC 1998: 3),
They further pointed out that the supposedly distinctive pattern of
‘Tymphoid nodular hyperplasia’ identified by the Royal Free group
was a common and benign condition in children. Finally, it was
argued that the findings of abnormally low levels of some
immunoglobulins (IgA) in four out of the twelve children was a
simple error resulting from the use of adult normal ranges (when
using appropriate paediatric ranges, only one child had a low IgA
level) (Richmond, Goldblatt 1998).

After a day-long meeting the experts concluded that there was no
current evidence linking MMR and autism. They thought that ‘it
would be surprising if the link had not been noted in other countries
with good diagnostic facilities for autism where MMR has been
widely given for many vears’ and suggested that ‘further research on
an international basis would settle this matter” (MRC 1998: 3). The
expert group advised the Chief Medical Officer that there was no
reason for a change in current MMR vaccination policy, as had been
recommended by Dr Wakefield. However, they proposed more
research on both inflammatory bowel disease and autism. These
conclusions were sent in summary form to every doctor in the
country in a letter from the Chief Medical Officer on 27 March
(Calman 1998).

Dr Wakefield later complained that he felt he had been ‘set up’ at
this meeting (Mills 2002: 17). He claimed that the 37 experts had all
been ‘picked by the government’ and that he and Dr Montgomery
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had had to lace them ‘alone’. He felt that a nine-hour meeting fell
short of the detailed scrutiny he had hoped for.

Following the March 1998 meeting, the MRC set up an expert
subgroup to steer and monitor research in inflammatory bowel
disease and autism. This subgroup included leading figures in the
relevant disciplines and it invited other specialists to attend particu-
lar meetings: these included Dr Wakefield, and his co-authors
Professor John Walker-Smith and Dr Simon Murch. In its repott in
April 2000, the subgroup noted further evidence from the Royal Free
group of ‘a classic pan-colitis associated with severe constipation and
immune dysregulation in a group of children with developmental
disorders’ (MRC 2000, Wakefield et al 2000).

This study compared a series of 60 ‘consecutive’ cases of “autistic
enterocolitis’ (including the orginal 12), with a control group of 37
developmentally normal children undergoing ileo-colonscopy. Given
the controversy still raging around the Lancet paper, it was curious
that the new study included no information about MMR or any
other immunisation history. The study confirmed “an endoscopically
and histologically consistent pattern of ileo-colonic pathology’ in ‘a
cohort of children with developmental disorders’ (Wakefield et al
2000: 2294), It also recorded results of investigations suggesting
minoer immunological abnormalities. The authors described a subtle
‘new variant’ inflammatory bowel disease, lucking the specific fea-
tures of either Crohn’s disease or ulcerative colitis. They again drew
attention to the association of this pattern of bowel diseuse with ‘a
developmental disorder that was associated with a clear history of
regression’ — a loss of skills after a year or more of normal develop-
ment, They concluded that ‘this syndrome [autistic enterocolitis]
may reflect a subset of children with developmental disorders with
distinct etiological and clinical features’ (Wakefield et al 2000: 2294},

This study was open to the same charges of selection bias as the
Lancet paper. It was also criticised on the grounds that the control
group was not properly matched for age. Apart from providing a
fuller picture of the supposed new syndrome of ‘autistic enterocoli-
tis’, it added little to the continuing MMR-—autism controversy. The
MRC report concluded that ‘the case for “autistic enterocolitis” had
not been proven” (MRC 2000: 4). It commented that the Royal Free
studies had been performed in a ‘self-selected group of patients and
the histological finding of ileal lymphoid-nodular hyperplasia may
have been secondary to severe constipation’ (MRC 2000: 43,

The subgroup concluded that, in the 18-month period following
Dr Wakefield’s Lancer paper, ‘there had been no new evidence to
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suggest a causal link between MMR and inflammatory bowel
disease/autism’ (MRC 2000: 3). It conceded that much remained
unknown about these conditions and that MRC support for research
in these areas, particularly inflammatory bowel disease, was weak. It
made a series of specific recommendations for future research.

Testing the MMR—autism hypothesis

In the concluding ‘discussion’ section of their Lancer paper, Dr
Wakefield and colleagues suggested that further investigations were
needed to examine the syndrome of “autistic enterocolitis” and ‘its
possible relation’ to MMR (Wakefield et 1998: 641}, They indicated
two directions for further research. First, the authors observed that
if there were a causal link between MMR vaccine and this syndrome
‘a rising incidence might be anticipated after the introduction of this
vaccine in the UK in 1988°. They considered that published evidence
was inadequate to answer this question, inviting further epidemio-
logical research to clarify it. Second, they reported that ‘virological
studies’ (presumably those later reported by the team headed by
Professor John O’Leary in Dublin, Ireland} were ‘underway’. Let us
now examine the oulcome of attempts to substantiate the
MMR autism hypothesis through researches in these areas.

In its responsibility for vaccine safety, the Medicines Control
Agency commissioned an epidemiological study to investigate the
question of whether there was an increase in cases of autism in
Britain following the introduction of MMR. Dr Wakefield's chal-
lenge to analyse any rise in incidence was taken up by Professor
Brent Taylor, community paediatrician at the Royal Free Hospital,
and a team including vaccine specialist Dr Elizabeth Miller and
Open University statistician Dr Paddy Farrington. Their results were
published in The Lancer in June 1999 (Taylor ct al 1999a).

They identified all known children with an autistic spectrum
disorder born between 1979 and 1998 in eight North Thames health
districts — 498 children in all — and studied their medical and
vaccination records. They found that:

+ although the number of cases of autism had increased steadily
since 1979, there was no sudden ‘step-up’ or change in the trend
line after the introduction of MMR in 1988;

* there was no difference in age at diagnosis between the cases
vaccinated before 18 months of age, after 18 months of age, and
those never vaccinated,
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* there was no clustering of developmental regression in the
months after vaccination.

They concluded that ‘our analyses do not support a causal associ-
ation between MMR vaccine and autism’ (Taylor et al 1999a:
2026),

The authors themselves acknowledged two limitations of their
study. They could not verify the diagnoses of autism in ail cases and
they may have missed some cases. They relied on clinical notes of
variable qualily and many did not contain systematic or regularly
updated information, which would have allowed independent vali-
dation of diagnosis. Despite making ‘substantial efforts’ to identify
all cases, they may have missed some children who were not known
to local health or education authorities. However, it is unlikely that
these factors significantly affected the overall results.

In a letter to The Lancer, Dr Wakefield criticised the Taylor study
on three grounds (Wakeficld 1999). He claimed that the statistical
methodology used (‘case-series’) was inappropriate Lo detect tempo-
ral associations between vaccination and conditions, such as autism,
characterised by an insidious onset and delay in diagnosis. On the
contrary, the authors replied, this method was particularly suitable
for this sort of study, which has a good record of revealing rare
adverse effects (Taylor et al 1999b). Dr Wakefield’s second objection
focused on the authors’ judgement that one finding — that of a mar-
ginally significant raised imcidence of parental concern between 0
and 5 months after MMR — was a statistical artefact. The authors
claimed that one such finding (out of 14) might have been expected
by chance, and that it could be explained by ‘the combined effect of
approximate recording of parental concern at 18 months and a peak
in MMR vaceinations at 13 months’. Finally, Dr Wakefield made the
accusation that the authors had ‘failed to declare’ the fact that some
of the children in the study may have received MMR as a result of a
catch-up campaign. The authors’ rebuttal was that these children
had been identified and that in all cases in which the age of first
parental concern was recorded, it preceded vaccination,

If epidemiological studies failed to support the MMR autism
hypothesis, what about the virological studies? During 2002 two
papers based on studies of intestinal biopsies on Dr Wakefield’s
‘autistic enterocolitis’ patients by a team lead by Professor John
O’Leary in Dublin were published.

In the first paper, published in February, the researchers claimed
to have identified fragments of the measles virus in intestinal tissues
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of 75 out of 91 children with inflammatory bowel disease and develop-
mental disorder (Uhlmann et al 2002). However, this study did not
indicate whether the children had had measles or MMR. The
authors did not indicate whether they had found whole measles
virus, whether of wild or vaccine strain, or any other viruses, such as
mumps and rubella. Many commentators wondered whether inad-
vertent sample contamination or some other technical error with the
notoriously difficult reverse transcriptase polymerase chain reaction
assays might explain these results (Afzal et al 2003). The study was
also criticised on the grounds that the controls were not matched for
age or time since vaccination. Others observed that, even if these
findings were confirmed and replicated, the presence of measles
virus fragments in the gut would not prove that they caused either
inflammatory bowel disease or autism.

In response to the controversy generated by his paper, Professor
O’Leary issued a statement insisting that he had ‘not set out to inves-
tigate the role of MMR in the development of either bowel disease
or developmental disorder, and no conclusions about such a role
could, or should be, drawn from our findings’ (O'Leary 2002a).

In a presentation in June 2002 to a US congressional committee
Dr Wakefield claimed that a new study, due 1o be published by
Professor O’Leary, had confirmed that the measles virus present ‘in
the diseased intestinal tissues of children with regressive autism’ was
indeed derived from the MMR vaccine (Wakefield 2002a). For Dr
Walkefield, these studies constituted ‘a key piece of evidence in the
examination of the relationship between MMR vaccine and regres-
sive autism’. Professor O’Leary, however, promptly rejected Dr
Wakefield's interpretation of his work, insisting that it ‘in no way
establishes any link between the MMR vaccine and autism’.
(O'Leary 2002b). Indeed, he strongly recommended that parents
should give their children MMR1

An abstract (summary) of the new O’Leary study wuas duly pre-
sented at the annual meeting of the Pathological Society of Great
Britain and Ireland in Dublin in July 2002. This was a pilot study
designed to discover whether the measles virus RNA found in the

1 It is interesting to note that Professor O'Leary’s repudiation of the claims, made
on his behalf by Dr Wakefield and his supporters, has never been acknowledged
by the anti-MMR campaigners, who continue to cite O'Leary’s research in
support of the MMR-autism thesis, in explicit defiance of his statements to the
contrary.
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guts of children in the earlier study originated in wild measles or
from imtmunisation, The paper described a technique for discrimi-
nating between (wo closely related genome sequences, which the
authors claimed could distinguish between wild and vaccine strain
measles (by identifying a single nucleotide at position 7901 of the
genetic code of the wild measles virus). They found vaccine-strain
measles virus in the gut biopsies of 12 children with inflammatory
bowel disease and development disorder (and confirmed wild
measles strain in brain specimens of three patients with SSPE — a
rare complication of measles). They concluded that “this pilot study
corroborates our earlier findings of an association between the
presence of measles virus and gut abnormalities in children with
developmental disorder, and indicates the origins of the virus to be
vaccine strain’ (Shiels et al 2002).

However, an immediate response to this study from the WHO col-
laborating centre for measles in the UK challenged the validity of
the technique used by O’Leary’s team. This indicated that the
method used was not able to distinguish between wild and vaccine
strains (it could result in several wild strains being incorrectly class:-
fied as vaccine strains). ‘Consequently’, it concluded, ‘the technique
described does not reliably discriminate between wild and vaccine
measles virus’ (Brown et al 2002). When presented with this infor-
mation at the US congressional hearings on autism, Dr Wakefield
accepted that if this method could not reliably make distinguish the
two different forms of measles, then the conclusion drawn by the
paper was not justified. The first piece of evidence promising some
support to the hypothesis advanced by Dr Wakefield in 1998 was
thus discredited even before publication.

MMR safety

In January 2001 Dr Wakeficld adopted a radically different tack in
the campaign against MMR. He now turned to the field of public
health and vaccination policy, questionming whether appropriate
safety procedures had been followed when MMR was introduced
into Britain in the late 1980s. In a paper written with his Royal Free
colleague, epidemiologist Scott Montgomery, Dr Wakefield claimed
that the trials carried out on MMR before it was licensed in Britain
involved monitoring children for side effects for only 28 days
(Wakefield, Montgomery 2000). They also claimed that the authori-
ties had not taken account of the problems of ‘viral interference’
arising from using the combined MMR vaccine and that early
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studies had missed or ignored evidence of gastro-intestinal side
effects of MMR.

Entitled ‘MMR vaccine: through a glass, darkly™ the Wakefield
and Montgomery paper provoked a storm of controversy.

It was published in the Adverse Drug Reactions and Toxicological
Reviews, a highly specialist (and now defunct) journal with a regular
readership estimated at around 300. The editors of this journal,
anticipating a critical response to the article, published it together
with the comments of four reviewers. (Critics subsequently pointed
out that, although the reviewers were distinguished in their own
felds, they did not include a vaccine specialist.) The most significant
comment came from Dr Peter Fleicher, a former head of the
Committee on Safety of Medicines, who substantially endorsed the
case made by Wakeficld and Montgomery and concluded with
the damning judgement that ‘the granting of a produce licence [for
MMR] was premature’ (Fletcher 2001: 289). In the subsequent dis-
cussion, another supporter of the anti-MMR campaign emerged: Dr
Stephen Dealler, consultant microbiologist at Burnley General
Hospital in Lancashire (Dealler 2001). A veteran of the BSE/CID
controversy, in which he emerged as a protégé of Professor Richard
Lacey (whose maverick reputation appeared to be enhanced when
the nightmare scenario he had long predicled came, at least in part,
to pass), Dr Dealler had now become a supporter of Dr Wakefield's
theory of autism (see Fitzpatrick 1998: 45-8). He had already pub-
lished a comprehensive endorsement of unorthodox biomedical
approaches to autism on the Internet {Dealler 1999).

Recognising that his most recent paper might not otherwise
attract public attention, Dr Wakefield launched the article at a press
conference and released copies of the paper to the mainstream
media before either public health authorities or doctors involved in
giving vaccinations had a chance to read it. Another stormy press
conference guaranteed a blaze of publicity (Abbasi 2001).

The Wakefield/Montgomery paper prompted forceful rebuttals
from vaccine authorities. On behalf of the Medicines Control
Agency, Arlett and Bryan insisted that the MMR trials had followed
up children for between six and nine weeks (and, in some studies,
for longer) (Arlett, Bryan 2001). They accused Wakefield and

2 The title is derived from the epistles of St Paul: "For now we se¢ through a glass,
darkly: but then face to face: now I know in part; but then shall [ know even as [
am known’ (Corinthians I; 13:12).
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Montgomery of errors of statistics and interpretation of key
surveys, and claimed that they had missed or ignored other impor-
tant studies. A scathing review from the Public Health Laboratory
Service (now the Health Protection Agency) concluded that ‘overall,
we find this paper lacking in a coherent scientific rationale, selective
in the reporting and interpretation of other work and statistically
invalid’ (Miller, Andrews 2001). Paediatric vaccine specialists dis-
missed the concerns raised by Wakefield and Montgomery as ‘idio-
syncratic’ and questioned the authors’ tactics in presenting their
paper to the popular press before most clinicians had a chance to
read it in a peer-reviewed journal {Elliman, Bedford, 2001).

Two distinct issues were confused in the discussion of ‘interfer-
ence’ (Arlett, Bryan 2001, Wakefield, Montgomery 2001}. One is the
question of whether there is a higher incidence of adverse reactions
with the combined vaccine, compared with vaceines given separately.
Contrary to Dr Wakefield’s claims, the consensus emerging from a
number of studies is that there is not (Halsey 2001). For the MCA,
Arlett and Bryan insisted that there was no convincing evidence of
either chronic gastro-intestinal problems or autism resulting from
MMR (Arlett, Bryan 2001). The second is the question of ‘immuno-
logical interference’: does giving three antigens together lead to a
diminished antibody response to each one? According to the review
by the American Academy of Pediatrics, ‘although early studies
showed the potential for some interference between these vaccine
viruses as indicated by reduction in the mean antibody response to
one or more of the components in the combined vaccines, adjusting
the titres of the vaccine viruses resulted in similar responses for the
combined and separate administration of these vaccines’ (Halsey
2001: 25). Arlett and Bryan peinted out that, in 30 studies of the
combined MMR vaccine before its introduction in Britain, no prob-
lems of interference had been identified. Furthermore, the effective-
ness of post-licensing surveillance had been confirmed by its success
in identifying, as a rare adverse reaction, ITP (idiopathic thrombo-
cytopenic purpura — a rash associated with a blood abnormality,
which usually resolves spontancously) at a rate of one in 24,000
cases (Miller 2001).

In the subsequent discussion about the safety of MMR a number
of issucs arose (although none shed much light on the MMR  autism
hypothesis). One set of concerns — promoted at first by the wider
anti-immunisation movement - focused on the withdrawal in Britain
in 1992 of two brands of MMR that used a mumps component
dertved from the Urabe strain of the virus. In 1988, before the intro-
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duction of MMR in Britain, a study in Canada and the UK reported
the occurrence of aseptic meningitis following immunisation with
the Urabe strain mumps vaccine, at a rate of between one in 100,000
to one in 250,000, Given that this rate of meningitis was much lower
than that occurring with narural mumps (which MMR had been
shown to prevent) it was preferable to proceed with the introduction
of MMR. Furthermore, it was not, at that time, clear that any alter-
native vaccine was safer. However, although passive surveillance
procedures showed a very low risk, a more intensive study in 1992 in
the Nottingham area revealed a higher incidence of aseptic meningi-
tis — at a rate of one in 3,000 — following MMR (Miller et al 1993).
Accordingly, the vaccine authorities decided to switch to using only
brands of MMR containing the Jeryl Lynn strain of mumps (which
had not been linked to cases of meningitis). In response to continu-
ing claims of government perfidy in introducing MMR including
Urabe (on the grounds that it was known to cause aseptic meningi-
tis in rare cases). it has been pointed out that, if Jeryl Lynn had not
been available, it would still have been preferable to carry on with
MMR include Urabe as the benefit from reducing the visk of mumps
far exceeded the risk of vaccine-related meningitis.

Another controversy arose from official attempts to promole
studies of MMR safety in gencral as evidence against claims that it
cansed autism. The most popular study in this regard comes from
Finland — a country that introduced a two-dose MMR programme
in 1982 and now claims to have virtually eradicated these three dis-
pases. Long-term population-based passive surveillance studies
found that no cases of developmental regression had been reported
as resulting from MMR in 1.8 million children {Peltola et al 1998,
Patja et al 2000). It is true, however, that because people in Finland
had no reason to suspect that MMR might be associated with
autism, they would be unlikely to report it as an adverse reaction. Dr
Fletcher, among many others, was critical of the government’s use of
such ‘negative studies as absolute evidence of safety’. Nevertheless,
the large-scale, long-term, comprehensive and prospective character
of these studies make them strong evidence for the safety of MMR
in general (Bandolier 2002).

In response to studies of this type, which failed to substantiate the
claims of anti-MMR campaigners, they retorted that “absence of
evidence is not the same as evidence of absence’ (Aitken 2001b) —
meaning that just because a particular study does not turn up evi-
dence for the MMR-autism link does niot prove that there is no link.
(This epithet became something of a mantra.) But two things may be
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said in response to this. The first is that, as stated in the MCA reply
to Wakefield's paper, it is not that there is no evidence, but that there
is evidence and it does not show an association’ {Arlett, Bryan 2001:
44). The second is that, if you have looked hard enough for a partic-
ular sort of evidence and have failed to find it, the sensible conclu-
sion must be that it is not there and that it is time to think again and
look elsewhere. This is how Professor Vivian Moses responded to
similar demands for absolute assurances of the safety of genetically
modified food products:

Since we can judge present and future safety only on the
basis of past experience, an absence of evidence of harm is
precisely the only evidence we can ever expect to accumulate

for the absence of harm.
(Moses 2002: 2)

Alternatively, one can continue to demand that the rest of the world
proves that there is no link, or one can delude oneself that the
evidence really is there, if only the rest of the world could see it.

The most curious feature of the ‘through a glass, darkly’ paper is
that it has no direct relevance to the MMR-autism link. Even if it
were true that pre-licensing surveillance of MMR had been inade-
quate, this would not advance Dr Wakefield’s claim that MMR was
causing ‘autistic enterocolitis’ and thus contributing to an epidemic
of autism. It is strange that, at a time when he was under intense
pressure to substantiate this hypothesis, Dr Wakefield chose to turn
aside from his own sphere of expertise (gastroenterology) to enter
fields (public health and vaccination policy) in which he had no pre-
vious experience. However, a close reading of the concluding section
of the paper suggests that Dr Wakefield’s strategy was that, if the
safety of MMR in general could be put in doubt, the credibility of
any particular risk attributed to the vaccine would be raised.

Confident of finding a resonance in an increasingly risk-averse
climate, Dr Wakefield invoked the ‘precautionary principle’
popularised by the environmentalist movement:

Surely, when a medical intervention is intended for univer-
sal use, particularly in healthy infants, there is almost no
limit to the vigilance that should be exercised.

(Wakefield, Montgomery 2000: 277)

With a reference to ‘healthy infants” that was guaranteed to appeal
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to the popular press, Dr Wakefield proposed an extreme level of
caution that would deter any preventlive or therapeutic intervention.
In truth, there must a/ways be a limit to vigilance: otherwise we allow
the danger against which we are vigilant to become oppressive.

Despite this, at a time when the nation was in the grip of a multi-
plicity of millennial anxicties, Dr Wakefield readily found the
highest authority for his precautionary approach:

As the last Minister for Health, the Hon. Frank Dobson
said recently, in the context of another medical interven-
tion, “if there is even a hypothetical risk [of harm] and a

safer alternative exists, we should use it”
(Wakefield, Montgomery 2000: 279)

As a ‘precautionary measure’ to prevent possible transmission of
variant CJD in February 1998, Mr Dobson had insisted that
albumen (derived from blood products) used as a stabiliser in some
vaccines should be imported from countries not affected by BSE. If
the Minister for Health himself could use a hypothetical risk to
justify introducing an alternative, then so could Dr Waketield. He
argued, ‘for MMR’, in relation to autism and inflammatory bowel
disease, ‘a significant index of suspicion exists without adequate
evidence of safety’ (Wakefield, Montgomery 2000: 279).

Although Dr Wakefield had not clearly established either that
there was ‘a significant index of suspicion’ about MMR or that its
safety record was inadequate, his case appeared to be strengthened
by coupling these two dubious propositions together. ‘If the risk of
chronic immune-mediated discase is increased by concurrent expo-
sure to the component viruses of MMR, either in their natural or
vaccine form’ (a conditional clause that remained unvalidated}, then,
Dr Wakefield triumphantly concluded, by giving the vaccines sepa-
rately ‘we have the ability to artificially dissociate these exposures,
and the possible associated risks’ (Wakefield, Montgomery 2000:
279). By disparaging the safety record of MMR and inflating unsub-
stantiated risks, Dr Wakefield may not have advanced the
MMR—autism thesis, but he had given a powerful boost to the
demand for separate vaccines.

Moving the goalposts

If these researchers are able to prove cause and effect
between immunisation and the described syndrome, they
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should do so straight away. 1f they are unable to do so they
should publicly set the matter straight lest the health of our
nation’s children suffers,

(Lindley, Milla 1998)

This challenge to Wakefield and his colleagues was issued by two
senior gastroenterologists at Great Ormond Street Hospital for
Children in immediate response to the Lancer paper in February
1998. Five years later Wakefield and his colleagues had still neither
proven their hypothesis, nor withdrawn it.

In response to the failure of research in the Lwo arcas recom-
mended in the Lancet paper — epidemiology and virology — to sub-
stantiate his hypothesis, Dr Wakefield continued to support the
campaign against MMR, while redefining his case for its causative
role in autism. AL the outset, the concept of MMR-induced ‘autis-
tic enterocolitis’ was advanced to explain a dramatic increasc in
the incidence of autism (the ‘autism epidemic’). Before long,
however, a close temporal association between MMR and the
onset of behavioural regression — at first regarded as a significant
indicator of causation - was relaxed and then abandoned. When
epidemiological studies still failed to substantiate a link, Dr
Wakefield hypothesised that MMR caused ‘autistic enterocolitis’ in
a subset of children, rendered vuinerable by a combination of
genetic and environmental factors (including food allergy, anti-
biotic use, ear infection, multiple concurrent vaccine cxposure, a
strong family history of atopic and auto-immune disease, and expo-
sure to mercury) (Wakefield 2001b). (This list of possible cofactors
in the aetiology of autism — familiar from our account of unortho-
dox biomedical approaches to autism — reflects Dr Wakefield’s
growing rteliance on parent activists and anti-immunisation
campaigners.)

In a response to a Danish epidemiological study (published in the
New England Jowrnal of Medicine in November 2002) that failed to
show any link between MMR and autism, Dr Wakefield argued that
this subset may be ‘no more than 10 per cent of diagnoses’ (Madsen
et al 2002, Wakeficld 2002b). In a subsequent letter to the journal,
Dr Wakefield appeared to give up on epidemiology, arguing that the
¢ffect of the number and complexity of cofactors was ‘to reduce
statistical power to the extent that such studies fail to offer any
convincing evidence either way’ (Wakefield 2002b). Or as he put it
in a newspaper interview in March 2003, ‘retrospective studies like
this are meaningless’ (Phillips 2003: 43). But it was retrospective
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studies such as this that Wakeficld specifically invited in his Lancet
paper.

The end result of this process of shifting the goalposts is that
MMR, once blamed for producing an autism epidemic, is now said
to be a factor in causing autistn in a number of cases too small to
discern by epidemiological methods. If this is so, how can MMR
have caused autism in more than 1,000 cases currently pursuing
compensation under the leadership of Richard Barr (with expert
medical advice from Dr Wakefield)? We know that such methods of
study are capable of detecting rare adverse effects of immunisation,
such as ITP at a rate of one in 32,000 vaccinations (around 20 cases
a year), so detecting a subset the size of 10 per cent of all cases of
autism should be fairly straightforward.

Given the failure of epidemiology to confirm his hypothesis, Dr
Wakefield has counter-posed the need for clinical studies — a call
loyally echoed by his anti-MMR campaign followers. But popula-
tions are made up of individuals: if an effect of MMR — a vaccine
administered at a population ievel — cannot be discerned at a popu-
lation level, then it does not exist. Furthermore, Dr Wakeficld’s
altempts to substantiate his hypothesis at a clinical level, in collabo-
ration with Professor (¥ Leary, have also failed to bear fruit.

Unfortunately, instead of accepting the failure to prove their
hypothesis, and — in the interests of public health withdrawing it,
Wakefield and his supporters have doggedly and dogmatically con-
tinued to proclaim their conviction that MMR causes autism in
some children, in defiance of all evidence to the contrary.

As the ami-MMR campaign found itself on the defensive, its sup-
porters mounted increasingly personal attacks on critics of the
Wakefield position. Brent Taylor and Elizabeth Miller, whose epi-
demiological work provided the most powerful defence of MMR,
came in for particular vilification. In response to their 1999 paper,
for example, Allergy-induced Autism issued a scurrilous denuncia-
tion of these authors, accusing them of ‘a cynical attempt to disguise
the truth’ and of perpetrating ‘a scandalous public dupe of BSE pro-
portions” (AiA 1999). Tt demanded the resignation of ‘all key
members of the study group’ insisting that such an ‘“attempt to justify
health policy by using inadequate research as propaganda is repre-
hensible’. The criticisms of the Taylor study made by AiA were the
same as those made by Dr Wakefield in a slightly more restrained
letter to The Lancet. In his testimony to the US senate committee
hearing in April 2000, Dr Wakefield claimed that the Taylor paper
was the subject of a ‘highly critical’ debate at the Royal Statistical
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Society in London, which concluded that the ‘study design was
wrong' (Wakefield, Montgomery 2000). In fact no such debate took
place and the Royal Statistical Society came to no conclusion about
the design or validity of the study. This study was described by the
US Institute of Medicine’s immunisation safety review as ‘the most
extensive epidemiological study and the strongest published evidence
against the hypothesis that MMR causes ASD [austistic spectrum
disorder]’ {Institute of Medicinc 2001: 44},

As the debate became increasingly polarised, Wakefield and his
supporters resorted to impugning the motives of critics of the cam-
paign against MMR by alleging conflicts of interest arising from
their links with vaccine manufacturers. Two distinct issues thereby
became confused.

First, as a result of the class action against the manufacturers of
MMR, the pharmaceutical companies concerned were obliged to
seek expert advice from the small pool of specialists in the relevant
disciplines. These specialists received fees for their services, in the
same way that expert witnesses for the plaintiffs received fees from
the Legal Aid funds secured by Richard Barr and his team. Though
payments should be disclosed where there is any question of a con-
{lict of interests, the notion that the receipt of such fees implies a loss
of professional discretion and integrity is both absurd and offensive.
Given the low profile of pharmaceutical companies in paediatrics or
autism, it is highty unlikely that any of these specialists would have
become ‘drug company advisors’ if it were not for the activities of
the anti-MMR campaign.

Second, paediatricians or immunologists who are engaged in
research or clinical trials of vaccines are obliged 1o do this work in
collaboration with pharmaceutical companies, since virtually all vac-
cines are manufactured by such companies. It is standard practice
that researchers arc excluded from investing for personal gain in
companies sponsoring their research. However, although they may
not gain personally, professional success is to some extent dependent
upon generating research funding, so it is legitimate to declare this
interest. According to Adam Finn, professor of paediatrics at the
University of Bristol, such declarations should be interpreted as a
qualification to give a well-informed opinion, ‘as anyone unable to
declare such competing interests is unlikely to have had any direct
experience of using new vaccines in children’ (Finn 2002: 733).
However, in the rancorous climate generated by the MMR contro-
versy, anti-MMR campaigners have presented such declarations of
interest — available on easily accessible official websites  as though
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they were investigative journalists uncovering conspiracy and cor-
raption. Although the implication that everybody is governed by the
most venal motives is widely held in modern society, it is corrosive of
any kind of civilised discourse.

Populist jibes against the drug companies are a recurrent theme
among campaigners against all forms of immunisation. No doubt
the pharmaceutical corporations, like all capitalist enterprises, are
more concerned about their profitability than the welfare of their
consumers. There are many areas in which they can be legitimately
accused of profiteering, discase-mongering and sharp practice (see
Moynihan et al 2002). Yet the provision of vaccines, a relatively low-
volume and low-profit sector, is not one of them. Indeed it is an area
characterised by low investment and declining innovation, partly as
a result of the climate of risk aversion and litigiousness, particularly
in the USA (Galambos 1999). In August 2003 a report by the US
Institute of Medicine complained of supply problems resulting from
the declining numbcr of vaccine manufacturers and urged the gov-
ernment to subsidise vaccine costs (Institute of Medicine 2003). The
report noted the relatively small size of the vaccine market in the
USA and the fact that vaccines accounted for only 1.5% of global
pharmaceutical sales. Companies complained that their return on
investment was small and therc was little incentive towards rescarch
and development. In a contribution to a conference on vaccination
in the USA in October 2003, Richard Gallagher, editor of The
Scientist, noted that ‘vaccinations are unattractive targets for indus-
try, under-appreciated from the public health perspective, under-
funded by basic research organisations, and treated with suspicion
by the public’ (Gallagher 2003). He commented on the ‘malign influ-
ence’ of three groups — anti-vaccination lobbyists (whose ‘ignorant’
websites included contributions from ‘health nuts, conspiracy theo-
rists and misguided physicians’), journalists (who wrote ‘badly-
researched and poorly-argued scare stories’) and lawyers. At the
same conference, vaccine specialist Neil Halsey noted that class
action lawsuits led to large damage awards and complained that the
courts provided a forum for ‘junk science’ in the guise of expert
testimony (The Daily News, 27 October 2003).
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The lessons of MMR

See pages 750 and 820

This week, The Lancer prints a partial retraction—a
retraction of an interpretation'—from the majority of
authors of a paper published in February, 1998, by
Andrew Wakefield and colleagues.? Wakefield and one
other co-author, Peter Harvey, have not signed this
retraction statement. We hope to publish their response
very shortly. The original report> made clear that the
authors “did not prove an association” between measles,
mumps, and rubella (MMR) vaccine and a newly
described syndrome of bowel disease and autism. But
the authors did raise the possibility of a link, on the basis
of parental and medical histories, and they suggested
that “further investigations are needed to examine this
syndrome and its possible relation to this vaccine”. This
interpretation of their data, together with a suggestion
made by Wakefield during a separate press conference
held at the Royal Free Hospital that there was a case for
splitting the MMR vaccine into its component parts,

triggered a collapse in confidence in the UK’s MMR
vaccination programme. It is the interpretation
expressed about a connection between the vaccine and
the new syndrome that is now being retracted. Today’s
retraction comes after debate following the release of
new information 2 weeks ago about the circumstances
surrounding the publication of this work.> An enormous
amount of effort has gone into reviewing and analysing
the events before and after publication of the 1998
article. It is now time to look forward.

Autism research

In 1943, Leo Kanner described 11 children with a
condition that differed “markedly and uniquely from
anything reported so far”.* He believed that the
characteristics of these children, the fundamental feature
of whom was their “inability to relate themselves in the
ordinary way to people and situations from the
beginning of life”, constituted a syndrome, one that he
described as “an extreme autistic aloneness”. The
recognition of such a distinct clinical entity was
important, even urgent at that time. Kanner described
how several of the children who had been introduced to
him were inappropriately labelled as “idiots or im-
beciles”. One lived in a “state school for the
feebleminded, and two had been previously considered
as schizophrenic”.

Since Kanner’s report, autism and autism-like
conditions have become common diagnoses® and
exercise much media attention.® There is a strong
underlying genetic basis to autism. But the idea of a
“late-onset” variant’ raised a possibility that there might
be psychological and organic factors contributing to
autism’s cause and course. One unexpected conse-
quence of the debate surrounding MMR has been a
redirection of public attention to a condition that has
often been neglected by medicine. In a review of the
epidemiology and causes of autism, for example, the
UK’s Medical Research Council (MRC) summarised
existing knowledge and identified strategic themes
deserving further investigation (panel).® There are large
and surprising gaps in our knowledge of a condition that
affects as many as 6 per 1000 young children.

The UK Government announced a further
£2-75 million of new and ring-fenced money for autism
research in 2002. The first funding decisions by the
MRC are expected in May this year. The MRC is
strongly committed to autism research, presently
funding seven research projects at a cost of over
£4 million. To make the best of what are still limited

Future strategic themes in autism research®

® Case definition
Improving phenotypic identification
@ Epidemiological frameworks
Pinpointing environmental and genetic influences
@ Integrated research strategies
Developing a comprehensive neurosciences approach
® Hypotheses about abnormal physiology
Requiring experimental rigour and independent
replication
® Research capacity and the service interface
Promoting collaboration, career development, and
child-care and support service expansion
@ Lay participation
Strengthening research networks through partnership
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resources, it is important that the Council’s steering
group set up to implement the findings of its 2001
report, together with other major national and
international grant-giving bodies, establish a funders’
forum for autism research to fine-tune strategy and
avoid unnecessary duplication of research effort. The
UK Government should extend its initial and welcome
commitment to autism by pump-priming research with
a further ring-fenced lump sum to the MRC of at least
£12-5 million—4£2-5 million annually over 5 years. Such
sustained investment is vital if properly designed
longitudinal studies to examine genetic and environ-
mental factors in autism are to be constructed. Compare
these modest sums of funding, for example, with the US
National Institute of Health’s budget for autism
research of $70 million by 2003. NIH is also committed
to creating STAART (Studies to Advance Autism
Research and Treatment) centres—eight of which have
been launched in the past 2 years, at a cost of $65
million, spread over 5 years. This approach might well
have merit in the UK.

Research integrity

The latest debate surrounding Wakefield and
colleagues’ paper has been enormously confusing.
Public inquiries have been sought into the way ethics
committees operate, how the legal services commission
makes its decisions, and even, once again, into the safety
of vaccines. A preliminary investigation by the UK’s
General Medical Council is underway. A furious debate
about the actions of almost all protagonists has taken
place. The press has become the courtroom for this very
public dispute. But the media cannot be the only place
to charge, investigate, prosecute, defend, judge, and
pass verdicts on those who have been accused of
research misconduct.

In 2000, a group representing the UK’s Committee
on Publication Ethics (COPE) drew attention to a
collective institutional failure to take allegations of
research misconduct seriously.” The absence of formal
mechanisms within many universities and at a national
level to investigate claims with visible due process
means that publicly aired allegations leave everybody
involved scrambling to respond in the best way they can.
COPE has produced helpful guidance on how to deal
with allegations of misconduct. But with no national
body to which one can refer these allegations, the
danger is that in any ensuing media furore good people
are hurt by smear and innuendo. The appearance of
institutions investigating themselves, while accepted as
the norm in science and medicine, does little to
strengthen public trust in a system that has such critical
societal influence, and thus which requires transparent
lines of accountability.

Present scientific and medical institutions have failed
to act after years of encouragement and embarrassment.
It is now up to Government to step in to create Britain’s
first Council for Research Integrity. Please, ministers,
do so and do it now.

Vaccine safety

In a review of the unintended effects associated with
MMR, Jefferson and colleagues' found that the
reporting of safety outcomes in MMR vaccine studies
was inadequate. Here is a constantly repeated scenario
in health-technology assessment (another example: the
row over the safety of calcium-channel blockers).
A product undergoes limited testing for efficacy and
safety. It is licensed. A signal of concern is thrown up.

There is no valid set of safety data to which one can turn
to answer these queries. Public concern grows and
confidence in the technology may be jeopardised.
Appropriate studies are hastily completed to confirm or
refute the original signal of potential risk. An answer
eventually comes, but too late to have prevented a great
deal of anxiety.

Jefferson has suggested a solution to this problem.!
He recognises that vaccines pose particular challenges
to investigators given their frequently wuniversal
coverage, which precludes the possibility of any
controlled long-term experimental assessment. Instead,
he proposes creating a library of evidence, drawing
together widely dispersed data from published papers,
manufacturers’ technical reports, and researchers’
personal files. In this way, loss of crucial information
would be minimised and gaps in existing evidence could
be identified and filled early on. This idea is sensible
and deserves further consideration.

Public engagement

Many doctors and public-health officials have been
frustrated by the debate over MMR. I have shared this
frustration. One newspaper fancifully called our recent
statement (see page 820) about the 1998 Lancer paper
part of an “orchestrated campaign” to bolster MMR
programmes.’? In fact, the events leading to today’s
partial retraction were sudden, sparked by an investi-
gation by a newspaper, The Sunday Times. Our response
was to determine answers to very specific allegations.
We have had no contact with anybody at the
Department of Health or elsewhere in Government,
vaccine manufacturers, or lawyers involved in ongoing
litigation. There was no orchestrated campaign.

But there are fair questions to be asked about the style
of government and expert response to claims about the
safety of MMR. Three reactions have been discernable.
First, there has been an appeal to evidence. The Depart-
ment of Health’s www.mmrthefacts.nhs.uk website
contains a superb collection of materials designed to
help parents make the “decision in your own time and
on your own terms”. The difficulty is that in a post-BSE
era, where government advice is no longer immediately
taken on trust, the weight of accumulated evidence
carries less force if it comes from government than it
once did.

Second, public-health officials have disparaged as
“poor science” evidence that appears to contradict their
official message. This approach has a cost. The reason
that today’s retraction is partial and not total is that the
discovery of a possible link between bowel disease and
autism is a serious scientific idea, as recognised by the
MRC,* and one that deserves further investigation.
Although dismissing the entire 1998 Lancer paper as
poor science gives a clear and correct message to the
public about the status of any claim regarding the safety
of MMR, in scientific and clinical terms it is both wrong
and damaging. The autism-bowel disease link was con-
sidered part of a series of physiological observations
judged by the MRC to be “interesting and in principle
worth investigating”. Subsequent research has yielded
conflicting findings.'*'* This work should be supported.

Third, there has been an effort to starve critics of
legitimacy by refusing to engage them face-to-face. For
example, when the drama Hear the Silence was broadcast
on British television in December last year, there was a
boycott of a subsequent discussion by many of those
who could have best articulated the case for MMR. The
reason advanced was that rational debate would not
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change the minds of an extreme few who believed MMR
to be unsafe no matter what the evidence presented to
them. Also, the composition of the panel discussion did
not reflect the large measure of consensus that MMR is
safe. Instead, it portrayed the issue as a finely balanced
scientific exchange, when in truth there is very little
scientific uncertainty.

How should we debate and discuss matters of public
health concern? Certainly, with all the evidence before
us. But perhaps this evidence is best provided by neutral
and trusted third parties—not the Government. In the
UK, one might turn to the Consumers’ Association,
which publishes the respected Drug and Therapeutics
Bulletin. Certainly, with strong public-health messages.
But care must be taken not to dismiss important work
that deserves continued support. And certainly robustly.
But also directly, recognising that wider public trust is
best fostered neither by referring to abstract evidence
alone nor by official pronouncements of reassurance,
but by explaining face-to-face® in transparent, human,
even anecdotal terms with personal stories, why a
particular course of action is being advocated.

Persuading the public to support vaccination is not
only a matter of winning an argument. It is also about
understanding the reasons why parents are and are not
inclined to take their children for immunisation.'* The
complexity of this decision demands a more nuanced
response from the public-health community than it has
so far received.

Publishing controversial new ideas
It seems obvious now that had we appreciated the full
context in which the work reported in the 1998 Lancet
paper by Wakefield and colleagues was done,
publication would not have taken place in the way that it
did. These are difficult judgments to make in hindsight.
For example, our sensitivity to potential conflicts of
interest is very much higher today than it was in
1998.'"" What we will not do is to become profoundly
conservative in our decision making about original
ideas. A forum to raise new and sometimes unpopular
thinking, even on the basis of what at first might appear
flimsy evidence, is important*®—and often vitally so for
clinical medicine and public health.?> How we discuss
this new thinking then becomes the central question to
answer,? not whether we should publish it or not.
Information that once could be confined to a small
community of professionals is now open to wider
distribution and comment—accurately or otherwise. No
matter how many qualifying phrases or parallel re-
assuring editorials an editor might run, a new finding or
a controversial claim is impossible to control. This
places great responsibility on editors, scientists, and
press and public-relations professionals to avoid en-
couraging anybody to go beyond the data or inter-
pretations described in a paper. It is the job of
journalists to tempt scientists to do otherwise. But we
can all do better to adjust the volume of our message
according to the validity of the information before us.
Editors have a responsibility to be involved in all aspects
of a paper’s dissemination, whether in the pages of a
medical journal or on the platform of a press conference.
Finally, what of the calls for a public inquiry into this
entire affair? An inquiry would certainly provide an
opportunity to investigate, once again, all the issues

that have made this matter such a troubling one for so
many. To that extent it would be welcome. But public
inquiries are easy to demand, and less easily able to
deliver on expectations. They can sometimes entrench
division rather than relieve it. Would it not be better to
create a more positive process that emphasises
reconciliation, progress, and partnership? A collab-
orative consultation, perhaps, between equals:
members of the autism lay community (including
parents and possibly in conjunction with the
Consumers’ Association, which has a strong interest in
public information and, through the DTB, MMR?),
clinicians responsible for the care of children with
autism and related disorders, the MRC, and the Health
Protection Agency. Call it, say, “MMR and autism:
learning the lessons”. For there are, indeed, lessons to
be learned.

Richard Horton
The Lancet, London NW1 7BY, UK
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MEDIA COVERAGE OF THE MMR CONTROVERSY

Unlike the other two stories, the MMR coverage conforms to a more conventional news pattem in which a story breaks,
generates discussion and debate, then fades away. Of the 561 stories on MMR recorded over a seven and a half month
period, 56 per cent of the entire sample appeared in one month between 28 January and 28 February. Coverage was
most concentrated on television, after Panorama broadcast a programme at the beginning of February on Dr Andrew
Wakefield's latest research into the possible links between autism, bowel disease and the MMR vaccine (71 per cent

of television coverage appeared period between 2™ and 16" of February).

While the other two stories involve a variety of angles and themes, the reporting of the MMR story was fairly consistent,
revolving around the same set of messages and ideas. The story also followed a fairly clear narrative, with the Prime
Minister playing a central role. The main focus of the story is the possibility of a link between the MMR jab and autism
(or bowel disease linked to autism), a fact mentioned in over two thirds of stories on this issue. It is this link — and hence
the more general idea that the MMR jab may be unsafe — that clearly provided the impetus for the story.

However, the source of these claims — Andrew Wakefield's research — is mentioned in only a quarter of these stories,
with the broadsheet newspapers accounting for most of these references (suggesting that this was an aspect of the story
that was often dropped by those media with less space available).

The bulk of evidence suggests that the MMR vaccine is safe — as opposed to the well established risks of the diseases
themselves. The use of such evidence to was often used to ‘balance’ Wakefield's claim — although not, perhaps, as widely
as might have been expected. Television took the lead in this respect: half the television reports on the issue referred to
such evidence, while less than a third (32 per cent) of the broadsheet press reports did so. Similarly, over a third of all
TV reports mentioned that the MMR vaccine is regarded as safe in the 90 countries in which it is used — a point made

in only || per cent of reports overall.

Frequency of messages in MMR stories — all media

Autism/ Single Vaccination MMR Leo Blair Dr Wakefield Money/ Government  MMR safe
Bowel jabs levels is safe mention mention Profits made in 90
Disease mention dropping mention mistakes countries
mention in past

2





Attempts to balance claims about the risks of the MMR jab tended merely to indicate that there were two
competing bodies of evidence rather than offer more substantive evaluations of the case for or against a link.
The following example are typical:

“Ministers continue to insist the MMR jab which some doctors have linked to autism
is the best way of protecting children” (ITV News, 5" Feb, 2002).

“Although health chiefs insist that the MMR vaccine is safe, many parents have been put off
by uncertainty over possible links to autism and bowel disorders” (Daily Mail, 5" Feb, 2002).

“The government has mounted campaigns to persuade parents the MMR jab is safe after
some research linked it to autism and bowel disorders in children”
(The Sunday Times, 28" April, 2002).

The MMR vaccine was introduced in 1988 by Edwina Currie, then Tory Health Minister. In February 1998, Dr Andrew
Wakefield and his colleagues from the Royal Free Hospital published a paper in the Lancet (Wakefield A | et al, 1998)
based on a study of |2 children with an unusual bowel syndrome (linked to autism). Wakefield et al purported to have
discovered traces of the measles virus in their guts. Although this experiment has been repeated a number of times
since then, no other researcher has had similar results. The paper in the Lancet did not present evidence linking MMR to
bowel syndrome or autism, but at a press conference publicising the research, Dr Wakefield argued that giving children
the vaccines in three separate doses would be safer — a suggestion not supported by his many co-authors nor by any
scientific evidence.

The evidence provided by Wakefield's research — limited as it is — involves a link between the measles virus (as opposed
to the MMR vaccine itself) and a form of bowel disease linked to autism. The connection between the MMR vaccine
and autism is a speculative claim made by Wakefield with questionable scientific data to support it.

Despite this, Wakefield's claims were not comprehensively or systematically challenged in media coverage. It is beyond
the remit of this study to account for this failure: what is certainly true is that the weakness of empirical evidence in
support of Wakefield's claim was never fully aired.

Recent coverage was prompted by two simultaneous events; a measles outbreak in South London and an episode of
Panorama broadcast on 3 February 2002, asking ‘How safe is MMR? Dr Wakefield, Professor O’Leary and colleagues
then pre-published a paper in Molecular Pathology to accompany the Panorama edition, which focused on this research.

Even if we accept the link in Wakefield's data, on the basis of the empirical evidence, it is not clear that a single measles
vaccination would be safer than the MMR jab. There is no data establishing a link with autism that compares the MMR
vaccine to the measles virus. Nonetheless, the media coverage quickly moved to the speculative link — without, in most
cases, exploring Wakefield's actual data. Because the risks involved with non-vaccination are fairly clear, the idea of
offering three single vaccinations as a potentially safer afternative thereby gained a great deal of currency — especially on
television and in the tabloids (where 71 per cent and 62 per cent of stories mentioned the proposal to offer single jabs).

This government's reluctance to offer single jabs (on the basis that might reduce overall levels of vaccination, when the
bulk of evidence suggested MMR was safe and no evidence directly implicated the MMR vaccine), pushed attention onto
the Prime Minister. The fact that Tony Blair had a young child was seen as a test of the government's integrity on this issue.
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The Prime Minister's refusal to disclose whether Leo Blair had been vaccinated with the MMR jab tended
to increase speculation on the matter, and around a third of all the MMR reports (32 per cent) referred to it.

The following transcript from ITV news, broadcast on 4" February, is indicative of the way the story developed:

This report also demonstrates how the argument against single jabs is more difficult to make in a limited amount of time
than a simple appeal to parental choice. Indeed, the framework constructed here very clearly places the burden of proof
on the side of those defending the MMR vaccine (one of the earliest studies examining the relationship between science
coverage and public opinion found that the appearance of a dispute often works to benefit opponents of technology —
Mazur [981: [14).

The decline in public confidence suggested by this report led to another recurring theme — the idea that vaccination levels
were falling as a consequence of parental anxieties. This point was made in 42 per cent of MMR stories, despite the limited
evidence available to confirm it. In February 2002 the rate of MMR vaccinations had dropped by approximately six per cent
in the previous five years (it is unclear how much this is due to a lack of confidence in the vaccine). A number of media
reports used data rather selectively, which, although often technically correct, implied a more dramatic fall in the take up

of the MMR jab.

So, for example, the Today programme reported that the MMR vaccine was down to 70 per cent uptake in some areas’
(2 Feb, 2002), the Mail reported that ‘Uptake of the triple vaccine has fallen to ‘dangerously low levels' in some areas,
according to the Public Health Laboratory Service' (2™ Feb, 2002), while ITV News reported that ‘in parts of London
that figure is down to 65 per cent — meaning only two children in three are having the MMR jab. With so many children
left unprotected medical experts fear there is a distinct possibility of a measles epidemic...” (5" Feb, 2002).

Other media simply made claims without any supporting evidence. The Sun, for example, reported:
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This example from The Sun is also indicative of the nature of the balance struck between competing claims. Since most
health experts were fairly clearly lined up in support of the MMR vaccine, balance was often provided by pitching
medical experts against parents: an approach facilitated by the work of parental pressure groups on this issue. This
created a serious difficulty for scientists and health professionals, who are only able to propose dry generalisations
against the more emotive and sympathetic figures of parents concerned for the welfare of their children.

Our own survey suggests that more parents would, given a choice, still opt for the MMR vaccine over three separate
vaccinations or no vaccinations at all. The media coverage, on the hand, suggested anti-MMR parents outnumbered
those in favour by more than 5 to I.

Parents as sources — which side are they on!?

Unclear/Undecided

There is, of course, a danger here of a significant decline in take up of the MMR vaccine becoming a self-fulfilling prophecy,
a point we explore below. The key question we should ask is whether the coverage enabled members of the public to
make informed decisions about MMR,; either as citizens (on a matter of public policy) or as parents of young children.

MEDIA COVERAGE OF CLONING AND GENETIC MEDICAL RESEARCH

Kitzinger and Reilly, writing about the coverage of genetic research, identified the dichotomous nature of media coverage
on this issue. Human medical genetic research is either framed in terms of ‘the ‘great promise’ discourse focusing on the
benefits the science can bring’ or else, the ‘concern’ discourse, focusing on the risks associated with the application of
knowledge gained’ (1997: 322). Our study confirms that this dichotomous framework remains very much in operation:
reports tend to be scientifically technical, or else avoid all mention of science and concentrate on the ethical aspect

of genetic medical research.

The Sun’s coverage of the creation of a national Cell Bank is a good example of this dichotomy, to the extent that the
same story is reported twice with very different headlines. The first story, on August 28, 2002, led with the headline
‘EMBRYO CELL BANK SHOCK, clearly prompting the ‘concemn’ framework, even if the copy itself is less alarmist:
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Two weeks later (on September |0, 2002) The Sun reported the same issue with the headline ‘STEM CELLS BANK
A FIRST’, suggesting that such a thing was a symbol of scientific progress.

The ‘great promise’ framework relies upon an understanding of the medical potential of genetic medical research,

and television and radio reports on this issue tend to also do a better job than the press in explaining why this kind

of science is of medical importance. Television, in particular, is consistent in explaining the scientific rational behind the
research, and did so in 16 of the |7 news reports on this issue. However, whilst television may be presenting the issue
with a mission to explain it, there is little television coverage overall. So, for example, while the House of Lords decision
to permit experimentation of cloned embryos on February 28" was top of both ITV and BBC early evening news
broadcasts, coverage of the story was not sustained, making only sporadic appearances over the next six months.

Less than a third of newspaper articles by contrast (32 per cent), explain the scientific rationale behind most of this
research. And although the Mail was more likely than many other newspapers to include a scientific rationale, it also
provides an example of how this scientific context tends to be excluded when the story moves into the ‘concem’
framework, as in the following editorial:
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Figure 7 shows how often the scientific context is often omitted from newspaper articles about genetic medical research.
The first column ‘Science Explicitly Explained’ represents instances where newspapers have dedicated more than one
sentence to explaining the science associated with the story covered.

Science in newspapers, Cloning/Genetic Medical Research

Science Explicitly Stem Cells defined Research used to Article about
Explained treat a specific Genetic Medical
serious disease Research in general

[INotTW M Mirror EMOS [/ Mail EMsun | Guardian [ Observer M Telegraph M sun Times

One could argue that the greater volume of newspaper stories on this issue means that explanations might appear to
editors to be repetitive. So, for example, The Sun and The Daily Mirror both ran short explanatory pieces on the day of
the House of Lords ruling — (‘'STEM CELLS: THE FACTS AND '‘HOW STEM CELLS CAN AID MEDICINE' respectively).
The problem with this argument, as we shall see, is the implication that public understanding is such that such repetition

is unnecessary.

This lack of clarity may be compounded by the news value given to the more disturbing or frivolous possibilities of cloning
research, with headlines like ‘SCIENTISTS TO CLONE EXTINCT BEASTS FOR THEME PARK' (The Sun, 20" Aug, 2002)
or JUST WHAT THE WORLD NEEDS — ANOTHER TIDDLES' (The Observer, | 7" Feb, 2002). The first of these stories —
despite its scientific implausibility — was the subject of a follow up The Sun, through one of their regular ‘vox pops' featuring
the views of a ‘White Van Man', who opined on August 24" ‘This is crazy. Scientists could be unleashing something
dangerous. | don't think they should be playing around with nature — they might get some nasty surprises. ..’
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Figure 7 also shows that a number of stories in the sample addressed Genetic Medical Research, as opposed to cloning.
A smaller percentage of these articles referred to current research helping specific diseases, making it easier for the public
to understand why the research was carried out. The following two articles show how journalists and politicians use a
reference to a medical disease as a short cut in explaining the research:

On the whole, the dichotomous coverage would, in terms of style, seem to lean in favour of the ‘concemn’ framework,
which is generally more dramatic and engaging than the coverage of more benign developments in cloning and genetic
medical research, which are generally pigeon-holed as ‘science’ stories. Some newspapers do attempt to liven up their
coverage, however, with the use of celebrities. Although not mentioned in significant numbers in most media on this
issue, celebrities appear in half of all the cloning and genetic medical research articles in the News of the World — in
particular the actor Michael | Fox's battle with Parkinsons disease and Christopher Reeve's support for stem cell research.

In terms of public understanding, the main issue here would seem to lie in people’s ability to connect these two
frameworks. In short, we need to understand something about the science of cloning and genetic medical research
if we are to make the ethical judgments that place this issue in the public domain.
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THE MEDIA AND THE PUBLIC
UNDERSTANDING OF SCIENCE

In this section we shall explore the public understanding of and attitudes towards science on the basis of two nationwide
surveys. We will look in detail at public knowledge of the three issues we have tracked thus far, and then explore the
relationship between media coverage and public understanding.

TRUST

Our first survey in April showed that people, in theory at least, differentiate between types of scientists in terms
of trusting the information they receive.

Most people place a great deal of trust in university research scientists, while a majority say they distrust what scientists
working for private business have to say.

How far do you agree that you trust scientific

evidence from...?

70%
60%
50%

40%

30%
20%
10%

0%

University UK Government Private Business Media
Researchers scientists
[ | Strongly Agree/Agree B Neither Strongly Disagree/Disagree

Government scientists come somewhere in between the two. This suggests that scientific information is partly judged
in terms of the perceived independence of those producing it. It also reflects trends in other surveys showing the
decreasing trust people have towards the motives of private business.

The relevance of this for media coverage is not as straightforward as it might seem. Even if it is clear from media
coverage who a scientist quoted is working for (and, perhaps more pertinently, where their funding comes from),
it is unlikely, given the generally low levels of recall elicited by news, that most people are able to attend to such

detail when absorbing information.
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A majority also say they distrust scientific information they receive from the media — another response we should not
take at face value. Research generally suggests that many people often claim to receive media — especially, in the British
case, the press — with a high level of critical scepticism. This scepticism tends to be somewhat abstract, however, as
people tend to trust the media they actually use (Hargreaves and Thomas, 2002). Given this, it is not at all certain that
people are actually this discriminating in processing information (Lewis, 2001; Kitzinger, 2000), as we will see shortly.

Since our first survey suggested that people assume that the motive behind research is important to understanding the
research itself, we explored the issue further in our second survey. The results here suggest that if some people are
cynical about the aims of scientific research, a clear majority — 70 per cent — still see scientific research as a force for
good in the world.

“Which of the following do you think is
the main aim of most scientific research?”

While one in seven (14 per cent) of the stories on the MMR coverage in our study refer to a decrease in the trust of
science and scientists in the last few years — this response would indicate that one should not over-estimate this loss
of trust. So, how big an impact did issues like CJD/BSE, in which mainstream science was called into question, actually
have on people? The second survey asked the following open-ended question, with responses as listed:

“Can you think of anything in recent years
which has decreased your trust in science?”
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Thus prompted, a majority do imply a decreasing level of trust, although since the question tends to encourage this
response, it is notable how many — 45 per cent — say that nothing has decreased their level of trust. And while the
CJD/BSE outbreak is often regarded in media discourse as the key moment in this respect, it may be a distant
memory for some people, since it only just heads a fairly wide list of issues people were able to nominate.

OVERALL LEVELS OF SCIENTIFIC UNDERSTANDING

Both surveys asked the same |3 questions in order to establish levels of public understanding of science or science policy.
The questions were designed to test a basic (rather than advanced) knowledge of the science or research, with particular
emphasis on exploring the policy and political developments in relation to scientific issues. It is worth noting, at this point,
that we are not suggesting that these questions are all necessarily things people need to know to be able to make useful
or worthwhile responses to these issues. Some facts, in this respect, are clearly more pivotal than others. We shall retum
to this in our conclusion: at this point, we want simply to record what people knew, what they didn't, and, crucially, how
these things might be responses to media coverage.

All the questions in the index were multiple choice, offering between two and five possible answers. The average number
of correct responses remained remarkably constant — and fairly low — across the two surveys, decreasing marginally from
5.0 correct responses in April to 4.9 correct responses in October (around 38 per cent in both surveys). On the basis

of this, it is clear that overall levels of public understanding are fairly low, especially when one considers that the average
score is not much higher than it would have been — given the multiple choice format — had people been guessing arbitrarily
throughout. We should note, however, that the shape of responses do suggest a degree of understanding, albeit limited,

in some areas.

What is, perhaps, more surprising, are the scores amongst those with more science education, or more education
generally. While those with more education did better, the difference between those with more and less education was
not as great as might have been expected.

Averages Score

Level of Education October
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So, for example, while those with no science education at all scored between 4.3 and 4.5, those with science degrees
only scored just above 50 per cent (between 6.8 and 6.9).

Averages Score

April October

In terms of age, those between 45-54 scored highest, with the under 25s and over 65s scoring lowest. There are some
interesting exceptions to this, which we will look at later in relation to climate change.

Although television is the most popular source of information about science related stories (59 per cent say it is their
main source of such information’), the amount of television people watch has little effect on knowledge. Heavier
television users tend to score lower, although this group also tends to be less educated. The frequency with which
people watch television news also has little discernible effect, with the exception of people who watch little or no news,
who do tend to score lower.

Perhaps not surprisingly, broadsheet readers did better than tabloid readers, although again, differences are not that great.
Most broadsheet readers averaged scores between five and six, tabloid readers between four and five (afthough readers
of the Daily Star were well at the bottom of both surveys, averaging around 3.5 correct answers).

Given the fairly low levels of knowledge overall, it is not surprising that when we asked respondents (in the October
survey) if there were occasions when they ‘felt confused about scientific issues’, most — 79 per cent — said yes. Interestingly,
those who admitted feeling confused knew slightly more (4.9 to 4.7) than the 2| per cent who claimed they did not!

When it came to self-assessment in relation to three issues, people were a little more self-aware. In each case, those
who felt well informed about the issues did better than those who felt ‘partly informed’, with those saying they felt ‘not
very well" informed scoring lowest.

“How well informed do you feel you are about..."

| mveragescors |
Well informed Partly Informed Not very well informed

"This is followed by 22 per cent who nominate newspapers as their main source, seven per cent say radio, five per cent the
internet, four per cent magazines, two per cent books and two per cent say their friends. Newspapers top the list of second
favoured sources (45 per cent, followed by television (25 per cent), radio (I | per cent), friends (five per cent), the internet

(five per cent), magazines (four per cent) and books (three per cent).
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Once again, however, the differences are not great, all of those groups claiming to be well informed scoring an average
less than 50 per cent. This highlights the problems in testing knowledge purely through self-assessment (an increasingly
common practice) revealing as it does the gap between claiming to be informed and actually being informed. While
self-assessment might be useful in measuring people’s self-confidence, such measure do not, on their own, tell us

what or how much people know.

“Are there times when you feel confused
about scientific issues in the news?” (Oct. only)

If most people are sometimes confused about scientific issues, who do they blame? Chiefly, according to half the people

in our survey, the complexity of the scientific issues themselves. Yet how difficult is most of the basic science that makes
it into the news?! While science can, like any discipline, be very difficult, most of the questions in our public understanding
index were at a fairly basic level. So, for example, the ‘greenhouse effect’, in which greenhouse gases accumulate to
prevent heat from escaping from the Earth's atmosphere, is a fairly simple concept to understand. As an idea, it is not
much more complex than understanding, say, the offside rule in football (let alone the difference between, say a 4-4-2
and a 3-5-1-1 formation). And yet most people (16 per cent in the April survey, |7 per cent in the October survey)
were simply unaware of the workings of the greenhouse effect, assuming, instead, that greenhouse gases thinned the
ozone layer (a response we shall look at in more detail when we look at the public understanding of climate change).

Main reasons for feeling confused about scientific issues

IN the news

The second most nominated source of confusion was the media, and it is to the role of the media that we now tum.
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WHAT DID WE LEARN FROM MEDIA COVERAGE BETWEEN APRIL AND OCTOBER?

The simple answer would appear to be simple — we did not learn very much that we didn't know before.
As Figure 9 suggests, patterns of knowledge or ignorance are remarkably consistent across both surveys.

Knowledge Index

% of respondents

4%

2%

0%

0 | 2 3 4 5 6 7 8 9 10 I 12 13

Number of correct answers (out of |3)

[ | April B October

In terms of question by question comparisons, most differences between the two surveys fall within a three per cent
range. Only five knowledge questions showed shifts of five per cent or more from April to October. We found:

e aseven per cent increase of those who correctly identified a forest as an example of a ‘carbon sink’
(up from 51 per cent to 58 per cent);

o afive per cent increase of people incorrectly identifying ‘less rainfall in winter’ as a predicted outcome of climate
change (from |9 per cent to 24 per cent), although correct responses (‘more rainfall in winter’) only dropped
by one per cent (from 53 per cent to 52 per cent);

e aseven per cent drop in those who correctly stated that the bulk of evidence suggested no link between
the MMR vaccine and autism (from 30 per cent to 23 per cent), with a 14 per cent increase in those stating
incorrectly that there was ‘equal evidence on both sides of the debate’ (up from 39 per cent to 53 per cent);

e aseven per cent drop in those incorrectly stating scientists had recently cloned a human being (from 16 per cent
to nine per cent — afthough the shift here was a seven per cent increase in ‘don't knows' rather than towards
a correct response);

e asix per cent increase in those correctly identifying the treatment of disease as the main focus of stem cell research
(from 60 per cent to 66 per cent), with a five per cent drop in those incorrectly identifying the creation of identical
copies of human beings as the main focus (from | 1.5 per cent to 6.5 per cent).
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Most of these shifts are still too small to be anything other than mildly suggestive. The only discemible pattem in these
responses is a small shift in the understanding of stem cell research, away from fears about the cloning of human beings,
and towards an awareness of the use of stem cell research for treating disease (a point we shall take up shortly).

Overall, however, most increases and decreases in knowledge are minor and scattered fairly arbitrarily. This suggests that,
despite fairly persistent media coverage of these issues, there is no significant increase in public understanding. This does
not imply, however, that the media coverage has had no impact on public understanding, merely that any impact on
knowledge is fairly consistent over time. This finding is very much in line with other studies of public opinion, which tend

to find that, unless subject to major media campaigns, changes are gradual and long-term (see, for example, Page and
Shapiro 1992). For those wishing to influence public understanding, this not only requires remaining (to use current
political jargon) ‘on message’, but doing so in way that establishes or fits within the overall framework of news reporting.

We shall develop our understanding of the media’s role when we look in more detail at knowledge of the three issues,
when some interesting patterns emerge. As we shall see, the framework for understanding an issue may develop fairly
quickly in a burst of coverage (as with MMR), or with repetition of longer periods of time (as with the other two issues).
This presents a real challenge for anyone seeking to influence public opinion.

THE MEDIA AND PUBLIC UNDERSTANDING OF CLIMATE CHANGE

Our analysis of media coverage suggested that this was an issue that received more attention in the broadsheets than
the tabloids, with The Guardian and The Sun/News of the World being at the two ends of the spectrum. It is notable, then,
that in the October Survey 83 per cent of Guardian/Independent readers felt that climate change ‘was something we
should be concemned about’, compared with only 55 per cent of Sun readers. A significant proportion of readers would
therefore appear to be following their newspaper's lead in their levels of concemn, or else have selected a newspaper

in line with their own preoccupations.

More profound, perhaps, is the way media content is generally reflected in the public understanding of climate change.

In short, people are aware of the issue, and most people are able to link climate change to the destruction of forests
and carbon dioxide emissions. But few people can explain the process behind this link, and as a consequence, see climate
change as a consequence of a whole hotch potch of environmentally sensitive issues. Whether this matters or not,

in terms of people’s ability to contribute to discussions about the climate change, is an issue we shall take up later.

Our concemn at this point is the way in which media coverage is reflected in public understanding.

As we have seen, media coverage does pay attention to the proposed causes of climate change (55 per cent of stories
make some reference to the causes), but only in cursory way. So while greenhouse gases are mentioned in four out of
ten newspaper articles, the greenhouse effect itself is rarely explained. It is perhaps not surprising then, that confronted
with a list of possible causes, most people tend to respond with a rather cavalier list. Most of the issues on this list

are matters of environmental concern, but some have little to do with climate change (see also Bell 1991: 239, for

a discussion of knowledge of the causes of climate change).
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“As far as you know, which of the following are causes
of climate change?”

___apil | Ocober | Average

On the surface, the number of people who see the hole in the ozone layer or nuclear power plants as causes of climate
change is difficult to explain: this is not, after all, a claim made in media coverage. But the fact that so many people make
these links tells us something about the way people leamn from the media.

Other research on the relationship between news and public understanding suggests that most people consume news
rather inadvertently, and hence only take in certain aspects of a story. They also find it hard to follow the often truncated
narratives of news — which unlike other stories, tends to start with the climax of a story before giving any history or
background — and hence a great deal of information passes people by. The information that does stick, in this context,

is often based on often repeated associations (Lewis, 1992; 2001). People then use what information they have to make
sense of the world — what has been called ‘low information rationality’ (Sniderman, Brody and Tetlock, 1991) or
‘information short-cuts’ (Popkin, 1991).

In the case of climate change, this involves turning associations (between environmental problems like the thinning ozone
layer and global warming) into causal links. In the last few years, media reports have often mentioned global warming
and the ozone layer in the same breath:






Neither of these examples assert a causal connection, and yet in the absence of any other explanation offered, most people
tend to assume one. This is suggested more clearly by the response to a question asked in both surveys about the
greenhouse effect. The erroneous idea that greenhouse gases effect the climate by thinning the ozone layer outnumbers
correctly responses (they ‘prevent heat from escaping out of the earth’s atmosphere’) by more than three to one.

Bell also found that people often attributed rising temperatures to ozone depletion, which he describes as a ‘classic

case of meltdown between events with similar mental scripts' (1991: 245).

“Which of the following explains the way that greenhouse
gases affect our climate, they...?"

While those with more science education were more likely to get the answer right, the figure still rises to only 24 per cent
for those with a formal qualification in science (GCSE or above). And the percentage of correct responses overall is
notably lower than the 25 per cent who claimed to be ‘well informed’ about this issue.

One could argue that ignorance of the technicalities here are less important than a more holistic understanding of the
environment. Thus, for example, one could argue that people are right to understand the thinning ozone layer and the
greenhouse effect as linked, in the sense they are both environmental problems caused by industrialisation and human
activity. We shall retumn to this issue in our conclusion: for the time being, what interests us about these responses is
what they reveal about way media coverage (whether it means to or not) creates explanatory frameworks.

Interestingly, the age group most likely to get this particular question right was the one with the lowest scores overall —

the 18-25 year olds. Those in this age group with more education did particularly well, 22 per cent those with A-Levels
and 37 per cent of those with a degree answering correctly. This suggests that schools have recently included a scientific
explanation of global warming in their teaching, with a considerable degree of success.

General lack of certainty about the causes of global warming is also reflected in the difficulty people have in connecting
the local with the global, thereby understanding how the daily choices in their own lives might be linked to climate
change. So, for example, although a number of stories linked global warming to the phrase fossil fuels’, few explained
what this meant, and less than two per cent of the articles mentioning climate change in our study made any reference
to how the public might contribute to reducing the rate of climate change.
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A rare attempt in our sample to deal with this type of issue is made by The Observer's travel editor Jeannette Hyde,

as follows:

While it is very difficult to be definitive about environmental impacts, many climate change scientists have argued that
flying goods around the world tends to involve the burning of more fossil fuels than buying local produce, thereby
contributing to climate change. Since this is a good example of how people’s everyday choices may have an impact
on the issue, as well as one which reveals a degree of understanding of what fossil fuels are, we asked people in our
surveys to make such a choice.

“In a supermarket which of these choices would have the
Least impact on climate change?”

The word ‘organic’ is undoubtedly a source of confusion in this respect, since it is generally associated with
environmentalism, suggesting, once again, that for around a quarter of our sample, associations may be standing
in for causal relationships®. The answers do suggest, nonetheless, that more people (more than four in ten) were
aware enough of the role of fossil fuels to make the hypothetical choice for local produce.

In some instances, ‘low information rationality’ does push a majority towards the correct response. The concept of

a ‘carbon sink’ may have been familiar to a minority following post-Kyoto negotiations between the US and Europe,

but it is not a term widely used in media coverage. Nonetheless, there was enough information in the following question
for most people to work out what it meant.

*We are aware that the use of fossil fuels in the production and transportation of pesticides in the production of the non-organic
apples may complicate this comparison. While it is possible that those choosing the organic option were making such a calculation,
we think it more likely that those who are aware of the role of fossil fuels in global warming would have picked the first option.
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“Some countries agree the best way to deal with climate
change is to find ways of absorbing carbon dioxide, this
Is known as a carbon sink. Which of the following is the
best example of a carbon sink?”

Since the association between deforestation and climate change is already well established (partly by long-running
campaigns to save rain forests), ‘forests’ become the most plausible response for a majority of respondents.

Our news study also suggested that the news media pays considerable attention to the consequences of global warming,
particularly in the British context. To test how widespread knowledge of these consequences is, we asked a question
with a correct response that is, in some ways, counter intuitive. Hence the predicted increase in winter rainfall might
seem, for some, to contradict the idea of ‘global warming’ (for British people, wet and cold weather are often seen

to go together). Nevertheless, most people in both surveys gave the correct response.

“Which of these is a predicted climate change for the UK?"

So if the news tends to ignore the processes behind global warming, it appears to be much more instructive in creating

an association in people’s minds between climate change and increased rainfall. This fits, once again, with news values,
in which the dramatic flooding in recent years has been linked with climate change.

Climate change has become a major international political issue in recent years, and the surveys included a question to
examine whether one of the main points of conflict in international negotiations on climate change is common knowledge.
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“The Kyoto Protocol aims to get countries to agree
measures to reduce the threat of climate change.
Which of the following is opposed to the Kyoto Protocol?”

This is an issue that has received a moderate amount of media coverage, and around half our respondents get it right.
Answers here might also be influenced by attitudes to the Bush presidency. What is more notable about this response

is the comparative absence of incorrect assumptions. This appears to be one of those areas that people either feel they
know or they don't — over 90 per cent of responses are either correct or ‘don’'t know'. The fact that this is unusual is
indicative of the process by which people leam from news: this is one of the few questions that does not involve answers
where associations people draw from media coverage might steer them in the wrong direction.

Overall, the relationship between media coverage and public understanding on this issue demonstrates both the media’s
power to inform and, inadvertently, to misinform. On the one hand, most people have clearly learnt a number of things
from the media coverage of this issue, but the way people absorb information from the news means that they are also
inclined to mistake thematic links for causal links. This, in turn, has made people concerned about climate change, but
much less clear how it works.

THE MEDIA AND PUBLIC UNDERSTANDING OF THE MMR CONTROVERSY

As we saw in the coverage of the story itself, the MMR issue is often compared to the BSE/CJD crisis, both stories
involving potential risks to the public initially denied by both government and mainstream science. And there is no doubt
that the BSE controversy framed much of the MMR coverage. Andrew Wakefield may be something of a voice in the
wilderness, but, pitted against a phalanx of government officials and experts, journalists were also unwilling to discount
the possibility that he may be right.

We found, first of all, that many of the key moments in the narrative did get across. Indeed, in many ways this story was
the most successful of the three at communicating key themes. In particular, the specific link between MMR and autism
was repeated in most stories on this issue, and most people (two out of three of our respondents in both surveys)
were consequently aware of it.
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“Some recent research has suggested there might be a link
between the MMR vaccine and which medical disorder?”

Leo Blair's role in the story was also widely covered and widely known — producing one of the highest percentages
of correct answers in both surveys (66 per cent in April and 70 per cent in October)’.

“Which of the following statements is true...?"

Quite why the Prime Minister’s involvement produced such a high percentage of correct responses is less obvious.
While mentioned in many stories (32 per cent in our sample overall), it was by no means the most prominent aspect
of the coverage. It is possible that the human interest value of the Prime Minister's personal involvement in the story
made this information more memorable. But we should not overlook the importance of Tony Blair's position in the story.
For people confused about who to trust, this was an important indicator of the government's faith in its own position.

In a nutshell, was the government’s support for MMR deeply felt or merely tactical and strategic? Leo Blair might,
therefore, be reasonably seen as a test of the government’s confidence in its own position.

’Because this question is not, strictly speaking, knowledge of science or science related policy,
it was not included in our public understanding index.
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This point alerts us to the importance of narrative in communicating information. Tony Blair's involvement was significant
because it came at a key stage in the narrative, made all the more compelling by the degree of suspense surrounding it".
If Leo Blair had been given the MMR vaccine, our findings suggest that the Prime Minister's refusal to disclose this
information (while understandable on a personal level) was, in public health terms, a mistake. It kept open the possibility
that the Prime Minister had reviewed the evidence and decided against the MMR jab, which can only have added to
people’s fears."

As we have established, many media reports gave voice to both sides in the ensuing debate about the safety of the
vaccine. This was sometimes a debate between scientists, and sometimes a debate between scientists or public health
officials and concerned parents. The role of parents in this balancing act allowed anecdotal evidence from parents with
autistic children to enter the discussion — which, while not authoritative as scientific evidence, is powerful rhetorically.
Indeed, scientists or public health officials cannot have relished debating people who not only commanded immediate
public sympathy, but whose own children were, apparently, testimony to the risks involved with vaccination.

If some media reports did point out that the weight of scientific evidence suggested the safety of MMR this was not,
apparently, the impression created by the coverage. When asked about the scientific evidence, many people (25 per cent
in April, falling to 20 per cent in October) felt that Wakefield's speculative claim was actually backed (rather than
contradicted) by most research, while the most popular response was to say that there was ‘equal evidence on both sides’.

“Which of the following statements is true...?"

"°See Lewis, 1991, for an analysis of the importance of narrative codes in communicating news.

""One should not forgot, of course, the way in which John Gummer’s attempt to assuage fears about beef by feeding his children
burgers during the BSE crisis appeared to backfire. The Prime Minister’s standing and image is, however, probably more credible
and authoritative.
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This indicates that the traditional ‘balanced’ approach taken by many reports seems to have been what lingered in most
people’s minds: indeed, the impression of an equally divided body of research on the controversy hardened between
April and October, rising from 39 per cent to 53 per cent. This increase of |4 per cent was the biggest overall shift in
our knowledge index, and suggests a degree of confusion early on in the story, with the ‘balanced’ framework becoming
more dominant as the story developed.

What we see here, once again, is a distinctive pattern of learning, whereby people absorb a dominant media framework,
and then use it to make suppositions. So even where reporters spell out the relative weight of evidence, as this BBC
report did:

what appears to get heard is merely that there are two bodies of evidence. In this instance, this encourages a movement
away from both the correct answer and the most obviously incorrect answer, and towards a misleading and decidedly
uncertain middle ground.

Another often repeated aspect of the story — the idea that the take up of MMR was falling fairly rapidly — also seems

to have hit home. When asked how much take up was falling (at a time when evidence suggested a fairly small overall
decline), a plurality overestimated, with less than one in six people giving the correct response. Once again, this suggests
that people are not necessarily responding to the details of media content — claims about the overall decline were rarely
technically inaccurate — but to a simpler association in which the repetition of the theme of declining take-up (the third
most prominent theme in our sample of the coverage) led to an assumption over-estimating that decline.

“The MMR vaccine was first used in the UK in 1988,
Research published in 1998 caused the first controversies
surrounding the vaccine. Since that time the number; of

children vaccinated with MMR has...”
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We do not know, as yet, what the longer term implications of this story are for the decline in take-up of the MMR
vaccine, although our survey offers some clues. When respondents were asked what choice they would make, about
half opt for the MMR vaccine. For many respondents, of course, this is merely a hypothetical choice. Nevertheless, this
does suggest that while it remains the most popular option, there has been a serious loss of confidence in the vaccine.
The decline from 53 per cent in April to 47 per cent in October is, perhaps, a particularly worrying trend for public
health professionals.

The ‘separate vaccines' option — the second most recurrent theme in media coverage — is the most popular alternative,
favoured by around a third of respondents in both surveys."”

“If you were making a decision on whether to vaccinate
your child against measles, mumps and rubella, what would

you choose?”

What lessons might be leaned from this? Journalists clearly felt that they acting in the public interest, while the desire to
question officialdom, in whatever form it takes, is manifestly a healthy one. And the popularity of the ‘separate vaccines'
option suggests that journalists were aware of the public health risks of non-vaccination.

The problem, in retrospect, was that the debate was not, on the whole, about the key scientific aspects of the controversy.
The fact that the empirical evidence provided by Dr Wakefield did not involve the vaccine at all (implicating the measles
virus, not the MMR combination) received very little discussion. In short, the subsequent publicity given to the single vaccine
occurred despite there being no empirical evidence to support it. The use of anecdotal evidence from a selective (and
unrepresentative) group of parents might also be regarded as unhelpful for such an important matter of public policy.

These points matter, because the coverage clearly shaped the way many people understood the issue, and appears to
have led to a loss of confidence in the vaccine in Britain — while confidence remains high elsewhere. And the public
health consequences of an increase in measles, mumps and rubella infections are very serious indeed.”

" Although it is worth adding that respondents were not asked to pay more for this option.

" A point graphically made in February 2002 by Dr Liam Donaldson, the Chief Medical Officer,
and later by a science museum exhibition and website on the issue.
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Given the risks involved following a loss in public confidence, should journalists subject the claims of maverick scientists
like Wakefield to more scrutiny before reporting them? This raises a more general question about the coverage of
science, which we put to people in our October survey.

“If a scientist makes claims that go against the great
majority...how do you think the media should approach
these claims?”

Perhaps surprisingly, nearly half felt that when scientists go against the grain (as Wakefield has), the media should wait
until other studies confirm those findings before covering it. This reticence may seem odd, particularly since this issue
does not involve issues of privacy, and since such work may already be in the public domain through publication in
reputable journals. But it speaks to the degree to which many people feel the need for expert guidance on scientific issues.
As this parent put it, writing in The Sunday Times (on February 10"): ‘| hadn't gone on the internet and surfed my way
across every single website on MMR. | don't have a science degree either, so | hadn't read every study ever published

in a medical journal. The choice, for her, came down to trusting advice from her GP, who she felt was in a better
position to evaluate the evidence than she was.

This brings us, perhaps, to the difficulty at the heart of coverage of a health scare like MMR. The story appears to have
created doubts in many people’s minds about the safety of the MMR vaccine. And vet, unlike a decision to avoid beef,
eggs or any other ‘suspect’ foodstuffs, avoiding the MMR vaccine increases the risk of potentially harmful disease. It was
difficult, in this context, for most parents to know what to do for the best (other than opt or campaign for single jabs,

a solution without any empirical evidence to justify it) or who they might to seek guidance from. Tony Blair's refusal to
disclose his own decision on MMR; in this context, made the gap between confusion and guidance much more difficult.
While for many science stories this might not be a problem, in this case there are direct consequences for public health.

For the purposes of this study, however, what is striking is how successfully the main themes of the media coverage
formed the building blocks for public understanding. This was not, after all, a major, headline grabbing story. Yet the
consistency of the coverage, the coherence of the narrative, and the connection to a broader public interest made
much of it memorable — a point we shall take up later in the conclusion.
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THE MEDIA AND PUBLIC UNDERSTANDING OF CLONING
AND GENETIC MEDICAL RESEARCH

The topic of cloning and genetic medical research has received a great deal of research in terms of the public understanding
of science. The Wellcome Trust, in particular, (an independent research-funding charity that aims to improve human and
animal health) has played a key role in researching public attitudes towards cloning.

Like many such studies, we found a high degree of public uncertainty. Of the three issues under scrutiny in our study,
this would appear to the one most people find esoteric. While most people claimed to be ‘well' or ‘partly’ informed
about climate change and MMR, more than two thirds in our October survey (68 per cent) admitted to feeling not
very well informed about this area of scientific research.

October

Climate Change

This may well be partly a response to the way the fact that this remains very much a ‘science’ story. Our media analysis
suggested that the cloning/genetic medical research story is the most likely of the three to involve scientists as sources
and the least likely to provoke engagement in newspaper editorials or letters pages.

Interestingly however, when asked questions about the scientific aspects of the story our respondents did not do
conspicuously worse in this area than the other two. What does stand out, in terms of our knowledge index, is the
consistently high number of ‘don’t knows’, in response to questions on this issue. In our October survey, for example,
the percentage of ‘don’t knows’ in response to questions on this issue never dropped below 26 per cent (while three
questions on the other two issues produced ‘don't knows' of five per cent or less). In short, if people are more confident
than they should be about their knowledge of climate change and MMR, they are much more tentative about cloning
and genetic medical research.

So, for example, close to half our respondents were aware that one the key developments in biotechnology in recent
years has been the mapping of the human genetic code.

“Recently scientists have made a significant discovery in
biotechnology that will have a profound effect on the future
of scientific research, can you tell me what happened?’
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And most people are aware that the main aim of stem cell research is to create cells to research the treatment
of disease.

“Stem cells are an important part of biotechnology research;
can you tell me the main focus of this type of research?”

Both the questions also indicate a small but interesting shift, between April and October, away from the association

with the more stereotypical images of cloning. Thus the percentage assuming that the key development in biotechnology
was to have ‘cloned a human being’ dropped from |6 per cent to nine per cent, while those assuming the main focus

of stem cell research was to ‘create identical copies of human beings’ dropped from | |.5 per cent to 6.5 per cent.

By contrast, those associating stem cell research with the treatment of disease increased from 60 per cent to 66 per cent.

This suggests that some progress may have been made since the Wellcome Trust's 1998 report Public Perspectives on
Human Cloning, which used focus groups and in-depth interviews to see how attitudes were ‘influenced by the provision
of extra information’. They found that the public’s acceptance of research on cloned embryos was ‘dependent on there
being direct medical benefits’ — something our study suggests there is now an awareness of.

Overall, our analysis of media coverage found the presence of both the ‘concem’ and ‘great promise’ frameworks in the
coverage (Kitzinger and Reilly, 1997). It is possible that while they do not appear to be capturing the public imagination,
the sheer repetition of ‘great promise’ stories is beginning to seep through, thereby strengthening the association
between cloning and genetic medical research and the treatment of disease.

The presence of the ‘concem’ framework, on the other hand, is most clearly revealed in relation to questions of public
policy, in which public ignorance is widespread. The House of Lords decision to permit experimentation on cloned
embryos in late February was covered by all the major media, and yet most people were not only unaware of this,
they assumed that such things were not legal in Britain. In both surveys we asked whether the government allowed UK
scientists to ‘clone human embryos’, and only around a quarter said yes (28 per cent in April, dropping to 22 per cent
in October), while around twice as many (46 per cent and 48 per cent) said no.

“Is the following true or false: The UK Government recently
decided that UK scientists are permitted to clone human
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Thus not only are most people unaware of public policy in this area, the presence of the ‘concem’ framework is still
palpable enough for many people to assume the government could not have sanctioned this kind of research. Indeed,
in this case, recourse to the ‘concern’ framework appears to have increased slightly between April and October.

We were aware that the phrase ‘clone human embryos’ is particularly powerful in triggering the concern framework, so
in October, we also asked essentially the same question using different, less obviously evocative phrasing (removing the
words ‘clone’ and ‘embryo’ and substituting it with phrase ‘make exact copies of human cells’). While this did appear to
reduce the assumptions of the concemn framework somewhat (by around six per cent), the overall direction of responses
remains the same."

“Is the following true or false: | “Is the following true or false:
The UK Government recently | UK scientists are currently
decided that UK scientists are | permitted to make exact
permitted to clone human copies of human cells?”

Thus it appears that while the ‘great promise’ framework informs an understanding of where the science is moving,
the ‘concern’ framework comes to the fore in discussions of public policy. This suggests that many people have some
way to go in connecting the realms of science and policy, the former being seen as generally positive, the latter being
burdened by images of cloned human beings (a development most people clearly oppose).

Policymakers in the public understanding of science movement often argue that the more science the public knows,

the more supportive they will be on this issue (a point debated in some of the academic literature). Either way, it seems
likely that since most people have such little confidence about their knowledge in this area, attitudes are clearly far from
entrenched. They appear to depend on whether people are thinking with the ‘concern’ framework in mind, or whether
the ‘great promise’ framework is more to the fore. To test this, both surveys contained two questions to gauge people’s
attitudes towards genetic science. In April, these were asked first; whereas in October, they were both deliberately
placed immediately after the question in which a majority had stated that the main aim of stem cell research was

the treatment of disease.

What we found was that a fairly small change in question order produced a significant shift in response away from the
concern framework towards the great promise notion. In the first survey, when asked out of the blue, ten per cent more
people found these trends worrying than encouraging. In the second survey (two thirds having just answered a question
linking genetic research to the treatment of disease), the change in context appears to reverse the response, with
‘encouraging’ outscoring ‘worrying' by nine per cent.

"“lgnorance of policy in this area was also reflected in a question about the ownership of genetic information,
only a quarter of respondents being aware that such information is in both the public and private domain.
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“There have been a number of advances in genetic research.,
On balance do you regard these developments as...?"

April October

Similarly, the number of people concerned about the regulation this research drops by 12 per cent in the second survey,
from 50 per cent to 38 per cent.”

“Looking at these scientific developments in genetic science
is the UK Government doing enough to regulate their

potential abuse?”

In both cases, it appears that the more knowledge people have of the overall drift of this research, the more encouraged
they are by developments in this area. This is confirmed when we break down responses to these questions. In the April
survey, for example, when most people were more worried than encouraged, those with any science education were

19 per cent more likely to find the research ‘encouraging’ rather than worrying. (54 per cent versus 35 per cent).

This does not mean that the media or the public have no cause for concem: the ethical boundaries of such research
are clearly important matters for public discussion. What matters here is that the concems people have are based on

a broad understanding of the risks and potential of medical science. And despite people’s lack of confidence about their
knowledge of this issue, our survey suggests that the coverage has reported the medical benefits of such research and
that this coverage shows signs of forming part of the public understanding.

The challenge, for scientists, policy makers and journalists, is to move away from the dichotomies of the great promise
and concemn frameworks towards a more integrated approach, whereby we can decide what kind of scientific research
we should support and which we should not. To this end, we would make the following suggestions:

e Scientists, policy makers and joumnalists should find ways of engaging the public more in this story without resorting
to ‘wacky science’ stories about things such as the cloning of prehistoric creatures. Some television and newspaper
articles, for example, have attempted to inject stories about the medical science with human interest.

o At the same time, there is still much to be done before people feel confident about this issue. While media —
including the tabloids — have attempted to explain the science (and to connect the dots between words like ‘stem
cells’ and ‘cloning’), these points will bear a great deal of repetition if the public are able to construct a coherent
set of associations with which to make sense of it all.

"*Needless to say, in both surveys most people are clearly unaware of what the Government is or is not doing,
and their answers must be seen in that context.
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We now return to three questions central to our inquiry. First, what do we, as a public, need to know about climate
change, MMR and genetic media research? Second, what have most of us leamt from media coverage about these issues?
And third, to what extent does our study suggest a model of media and public understanding which might be used to
create a more informed public? Since the science based stories we have tracked each have their own distinctive features,
we will begin by considering them case by case, before suggesting some more general conclusions.

Climate change is part of a long running news story, told by a mix of scientists, politicians, environmentalists and interest
groups. If the idea of the greenhouse effect in causing global warming was once seen as controversial, we now see the
weight of scientific opinion confirming it. This movement towards consensus is generally reflected in media coverage
(with a few dissenting voices).

Media coverage of climate change often refers to its causes, and there is a fairly high degree of public awareness that
human activities such as deforestation and fossil fuel emissions are said to cause climate change. VWhat is less apparent
in news coverage is a focus on the scientific process involved, such as the nature of the greenhouse effect. The absence
of this explanation is reflected in public understanding: most people clearly don't know what the greenhouse effect is or
how it works.

This is not, perhaps, surprising. VWhat is more interesting is how people use information to construct an explanation. Ideas
with little media presence — such as the mechanics of the greenhouse effect — are unlikely to filter through, and yet many
people still feel able to make knowledge claims. They appear to do so on the basis of the presence of often repeated
associations in media coverage: in this case, between the thinning ozone layer and the greenhouse effect. Thus what is, in
media coverage, merely a juxtaposition (under the general heading of human-made environmental problems) undergoes
a cognitive leap in public understanding, so that it is understood as a casual relationship.

Many scientists would feel that this is a problem, and that people ought to know the simple mechanics of the greenhouse
effect. But does it really matter if they don't? From the perspective of democratic citizenship, it could be argued that such
knowledge is unnecessary. For citizens to understand and act on the issue, they only need to be aware of the causes and
consequences of climate change, so that they are in a position to judge what measures might be taken to combat it.

On this count, our study does suggest that certain repeated themes about causes and consequences are filtering through,
although there is also a degree of confusion that appears to come from lumping environmental problems together. This
may make it difficult for many people to judge the specific merits of climate change proposals. Some policy makers might
argue, for example, that the connection many people make between nuclear power and climate change is fallacious and
thus profoundly unhelpful.

But one could also argue that if people are somewhat undiscriminating in their assessment of the relationship between
environmental problems — from air pollution to nuclear waste — the rather muddled picture that emerges does have

a certain coherence. Most people are able to make links between a range of human activities that have a negative
environmental impact. If past generations happily embraced industrial consumerism in blissful ignorance of the
environmental consequences, they no longer do so with quite the same disregard.
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And yet it remains questionable how far this awareness translates into active citizenship. Most people, when prompted,
express concem about climate change and felt the government should do more to tackle it. However, when polls ask
people to say, unprompted, which issues concern them, environmental issues barely register (in a Mori survey in
December 2002, environmental issues came |9th on the list of issues facing Britain, below trade unions and inflation).
In this context, we would suggest that if there is a gap in media coverage and public understanding of climate change,
it is not a simple absence of scientific understanding. The problem, we would suggest, is more a question of emphasis.

Firstly, while the predictions coming from the UN committee on climate change (amongst others) are dramatic and
catastrophic, most of the misery is likely to fall on countries in the third world. The effects of climate change on Britain
are seen as far less alarming. While the media often discuss the consequences of climate change, media coverage on
this issue — as on many others — is often somewhat parochial, with many casual references to its more benign effects.
This may explain why the issue of not generally seen as as important. This may also partly explain why broadsheet
readers, whose newspapers have a more international focus, are more concered about this issue. The challenge here
is to make the sheer scale of potential global damage that climate change may inflict a major and recurrent news story.
An emphasis upon the specifics of the science of global warming is not likely to be especially helpful in this context.

Second, most people need practical rather than technical information. The widespread use of scientific shorthand —
notably terms such as ‘greenhouse gases' or ‘fossil fuels’ — assumes rather than communicates an understanding of the
causes of climate change. At the risk of simplifying the complexities of environmental impacts, it would be more helpful
to use more direct language, to specify the kinds of activities that most contribute to climate change and what might be
done to limit them.

Of the three stories we looked at, the MMR debate most clearly became a news story in its own right. The story’s script
was undoubtedly influenced by the ghost of the BSE controversy. Was this another case, reporters’ asked, of mainstream
science and the government rushing prematurely to the defence of the status quo? The story followed a widely repeated
pattern, in which a maverick researcher and concerned parents questioned scientific officialdom, with the Prime Minister
and his young son becoming personally involved as the government resisted calls, amidst declining public confidence,

to offer an altemative to the MMR jab.

Our study revealed that the main elements of this story — the alleged link between MMR and autism, the Prime Minister’s
refusal to disclose whether his son Leo had been given the MMR jab and subsequent the fall in public confidence —
became widely known. Indeed, the extent of public knowledge on this issue demonstrates the power of the news media
to inform. What made this story stick, we would suggest, was the consistency of the messages across different media

and the speed with which it became a matter of public interest rather than simply a debate between scientists.

The downside, in this instance, was that the overall framework used to tell the story was so powerful that it created a
perception of a divided scientific community with two conflicting bodies of research. This perception was undoubtedly
exacerbated by Tony Blair's refusal to comment, which, however justified, made the Government’s endorsement of the
MMR jab ring hollow. Most people were thus unaware of the flimsiness of the link between MMR and autism (based,
as it is, on a speculative claim rather than any empirical research) and that the great weight of research has failed to find
any such link.

There is much to debate here about the media coverage of an issue in which a decline in public confidence (unlike the
BSE case) actually creates new public health risks from outbreaks of measles, mumps or rubella. It seems fair to say, in
retrospect, that the scrutiny of those supporting MMR was not matched by a rigorous examination of the case against
it. Our main concem here, however, is what it tells us about the role of the media in public understanding. In short, the
consistent telling of a story — particularly one with echoes of other stories — clearly influences public understanding.
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CONCLUSIONS

And it is the broad themes of the coverage — rather than the details — that establish the building blocks for people’s
understanding and opinions. There are also important questions about the way in which the government and others
arguing in favour of the single jab pursued their argument. Did they make best use of individual and ‘emotive’ cases,

like their opponents. Were scientists willing to set aside their distaste for the cruder aspects of the debate in order

to convey their point of view not only clearly, but consistently and repeatedly?

We saw much less consistency in the media coverage of cloning and genetic medical research. Coverage here, by
contrast with MMR, tends to be dichotomous, focusing on either the medical potential of stem cell research or the
ethical risks associated with cloning. The ‘great promise’ or ‘concem’ frameworks both have their own well-rehearsed
conventions, one focusing on cutting edge medical breakthroughs and the promise of healing currently untreatable
conditions, the other pointing with alarm to the Frankenstein excesses of irresponsible scientists. Accordingly, although
many people confess to a lack of confidence about this issue, they appear to be aware of both potential and risk.

When it comes to public understanding of Government policy on this issue, our survey suggests widespread ignorance
of what is or is not permitted — even though the House of Lords ruling on this issue in 2002 was given modest but fairly
widespread media coverage. Indeed, public ignorance on this issue demonstrates the extent to which details of a story
can pass people by. As we have seen with the other two stories, public understanding comes from the generality of
often repeated media frameworks rather than one-off stories.

Are the public well informed enough to contribute to the debate about what the Government should sanction in

this field? Since public opinion on this issue is clearly influenced by the context in which it discussed (we were able to
manufacture a significant shift towards an optimistic view simply by a small alteration to the order in which we asked
questions), it would not appear to particularly well-grounded. And yet surely this is an issue in which society as a whole
— rather than a group of experts — should decide where to draw the line?

The irony is that this was, in many ways, the most science-driven story of the three we looked at. It was much more
likely to be reported by a science or specialist correspondent, and much more likely to include scientists as sources.
And although there were more stories, overall, on this issue than the other two, the public don't feel informed as a
consequence. What this strongly suggests is that more science in the media does not leads to greater public understanding.
On the contrary, it may be that, for better or worse, the best way to engage the public is actually to make it less

of a science story.

What emerges from our analysis of all three stories is a much clearer sense of the relationship between the media
coverage of science and public understanding.

e The news media clearly play a role in informing the way people understand science. Our study suggests that most
people are aware of the main themes or frameworks of media coverage of science related stories. Information that
is subsidiary to these themes, be it part of the background to a story or information that does not recur (such as
the passing of legislation) is unlikely to get across.

e These themes or frameworks are then used as building blocks for people to make sense of an issue. This can, in
practice, be a fairly crude cognitive process, and while these building blocks can be put together in ways that facilitate
public understanding, many people ignore the fine print and assume connections between things simply because they
are often juxtaposed in media coverage. Similarly, a journalistic convention (such as the balancing of two views) may,
if repeated often enough, be interpreted literally as reflecting parity of research evidence.
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o People are more likely to become engaged in a science story if it appeals to a broader public interest. This is
particularly the case if the story has a straightforward and consistent narrative (as the MMR story did). In these
cases, key moments in the narrative (such as Tony Blair's reluctant role in the MMR story) may be especially
significant in public understanding.

e We find little evidence to support the idea that the presence of more science, scientists and science specialists in
the media will increase the public understanding of science. On the contrary, a ‘science for science’s sake” approach
seems the one least likely to generate public engagement and therefore public understanding.

o Following on from this, we would suggest that the idea of public interest is central to engaging the public in science
stories. We need to ask what it is important for citizens to know about science in a democracy. In short, why should
people be interested in science if what they think has no effect on a broader policy level? If there is to be greater public
accountability in support for science — which most people say they want — it is therefore important to establish what
kind of information is necessary for people to make a valid contribution. VWhat matters here, we would suggest, is not
so much the science itself, but establishing clear connections between science, policy and the broader public interest.
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COMMENTARY

The lessons of MMR

See pages 750 and 820

This week, The Lancer prints a partial retraction—a
retraction of an interpretation'—from the majority of
authors of a paper published in February, 1998, by
Andrew Wakefield and colleagues.? Wakefield and one
other co-author, Peter Harvey, have not signed this
retraction statement. We hope to publish their response
very shortly. The original report> made clear that the
authors “did not prove an association” between measles,
mumps, and rubella (MMR) vaccine and a newly
described syndrome of bowel disease and autism. But
the authors did raise the possibility of a link, on the basis
of parental and medical histories, and they suggested
that “further investigations are needed to examine this
syndrome and its possible relation to this vaccine”. This
interpretation of their data, together with a suggestion
made by Wakefield during a separate press conference
held at the Royal Free Hospital that there was a case for
splitting the MMR vaccine into its component parts,

triggered a collapse in confidence in the UK’s MMR
vaccination programme. It is the interpretation
expressed about a connection between the vaccine and
the new syndrome that is now being retracted. Today’s
retraction comes after debate following the release of
new information 2 weeks ago about the circumstances
surrounding the publication of this work.> An enormous
amount of effort has gone into reviewing and analysing
the events before and after publication of the 1998
article. It is now time to look forward.

Autism research

In 1943, Leo Kanner described 11 children with a
condition that differed “markedly and uniquely from
anything reported so far”.* He believed that the
characteristics of these children, the fundamental feature
of whom was their “inability to relate themselves in the
ordinary way to people and situations from the
beginning of life”, constituted a syndrome, one that he
described as “an extreme autistic aloneness”. The
recognition of such a distinct clinical entity was
important, even urgent at that time. Kanner described
how several of the children who had been introduced to
him were inappropriately labelled as “idiots or im-
beciles”. One lived in a “state school for the
feebleminded, and two had been previously considered
as schizophrenic”.

Since Kanner’s report, autism and autism-like
conditions have become common diagnoses® and
exercise much media attention.® There is a strong
underlying genetic basis to autism. But the idea of a
“late-onset” variant’ raised a possibility that there might
be psychological and organic factors contributing to
autism’s cause and course. One unexpected conse-
quence of the debate surrounding MMR has been a
redirection of public attention to a condition that has
often been neglected by medicine. In a review of the
epidemiology and causes of autism, for example, the
UK’s Medical Research Council (MRC) summarised
existing knowledge and identified strategic themes
deserving further investigation (panel).® There are large
and surprising gaps in our knowledge of a condition that
affects as many as 6 per 1000 young children.

The UK Government announced a further
£2-75 million of new and ring-fenced money for autism
research in 2002. The first funding decisions by the
MRC are expected in May this year. The MRC is
strongly committed to autism research, presently
funding seven research projects at a cost of over
£4 million. To make the best of what are still limited

Future strategic themes in autism research®

® Case definition
Improving phenotypic identification
@ Epidemiological frameworks
Pinpointing environmental and genetic influences
@ Integrated research strategies
Developing a comprehensive neurosciences approach
® Hypotheses about abnormal physiology
Requiring experimental rigour and independent
replication
® Research capacity and the service interface
Promoting collaboration, career development, and
child-care and support service expansion
@ Lay participation
Strengthening research networks through partnership
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