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The Medical Journal Neurology published a paper studying how physical exercise impacts on dementia. With the Research carried out by the department of psychiatry and neurochemistry at the University of Gothenburg, Sweden. 
191 women in Sweden aged between 38-60 were monitored on an ergometer cycling test evaluating cardiovascular fitness.  The workload was measured on how fatigued the women became when weight or resistance was added.  The research was longitudinal and completed between 1968 and 2012, with the participants separated into three categories; low, medium and high fitness. 
Research found 23% of the women had developed dementia between this period.  However, it was also found 45% who had developed dementia had not undertaken the maximum workload.  Findings also presented in the ‘higher’ fitness groups the onset of dementia was 11 years older than the medium group with an 88% decreased risk in the higher fitness group.
Keith Fargo director of scientific programmes and outreach for the Alzheimer’s Associated Chicago, stated the importance of fitness in midlife can infact delay the onset of Alzheimer’s and other dementia’s alongside stopping smoking a healthy diet and staying socially engaged. There is a strong connection between cardiovascular health and the health of the brain.  Effectively like all muscles, the more it is used, the stronger it will remain, attempting to slow down cognitive decline.
This research was not without limitations, as it only involved a small group of women from Sweden.  A wider more diverse group including a variety of ethnicity, nationalities and cultures would give further insight into the benefits of exercise and its impact on dementia. The findings were also not causal and did not factor genetics and the stimulation of fitness. 






2.
There are many papers and journals informing us of the benefits of exercise on our body and minds.  It is also widely accepted that exercise reduces the chances of developing many diseases and illnesses including strokes, heart disease and diabetes.   
As we age we suffer cognitive decline including memory loss, changes in vision, problem solving and some will suffer brain disease such as dementia. However when studying the brain and its functions, deterioration can often be attributed to disuse.  
Due to longer life expectancy and concerns around rates of brain disease in older people there is further research on how physical exercise can not only help with general mood including anxiety, stress and depression but how a lack of exercise also contributes to cognitive impairment.
With rates suggesting 1 in 3 people born this year will suffer brain disease, further research is being undertaken to deter and slow down the onset of brain disease. Dementia is a group of symptoms including memory loss, communication difficulties and mood change and whilst there are different types of dementia, it occurs through changes to the brain structure.  Through the brain cells being attacked, nerve cells are harmed and ultimately killed.  
A study was undertaken at the University of British Colombia where researchers found regular aerobic exercise appeared to boost the physical size of the hippocampus, this particular part of the brain is related to learning and verbal memory. 
Dr Scott McGinnis, Neurologist at Brigham and Women’s Hospital Harvard states:
“Engaging in a program of regular exercise of moderate intensity over six months or a year is associated with an increase in the volume of selected brain regions,” 
Exercise forms and conditions gray matter in the brain, so through human evolution the brain evolved, mostly the prefrontal cortex which is substantial for our cognitive behavior.  During exercise we may be focused on the task at hand, yet at the same time the brain is working building grey matter, making us more alert, motivated, creative and pumping blood faster around the body including the brain. Physical exercise also releases dopamine, norepinephrine, and serotonin with low levels of serotonin being linked to depression and linked to dementia.  
It was believed by scientists that by reaching adolescence our brains were hardwired.  Research has now challenged this belief with some findings leading to continued development in the brain through physical activity.  Neurotransmitters are key to brain function which are strengthened through exercise, and continued learning. The brain is a muscle, so the more or less use it has, will determine how it functions. Whilst our ability to partake in physical exercise declines with age, findings in studies show increased aerobic exercise improves ability to focus attention and prevent cognitive decline effectively keeping our brains young.
Harvard’s Professor Rudolph Tanzi has suggested there is a link to exercise battling inflammation in the brain which is one of the factors in Alzheimer’s.
With the increase in life expectancy there will come inevitable financial and personal /caring strain.  Research has shown what causes brain disease and the benefits exercise has on the brain. Further studies are necessary, yet the simple involvement of being involved in exercise individually or in a group setting has clear benefits.   
Whether we consider ourselves Atheist, religious or agnostic this quote has relevance.  
 “In order for man to succeed in life, God provided him with two means, education and physical activity. Not separately, one for the soul and the other for the body, but for the two together”
 Plato









3.
The aim of this paper is to find evidence to support or refute the theory that exercise slows the onset of or can help avoid dementia.  To do this I have researched 3 papers attempting to prove exercise does support this idea and 1 contradicting paper. 
The first research paper from the Mayo Clinic Proceedings studied exercise as a preventative or disease modifying treatment of dementia and brain ageing. 
Middle aged Patients underwent randomized controlled trials for 12 months comparing two parties of aerobic exercise and sedentary control.
Research showed patients involved in aerobic exercise scoring significantly higher cognitively, larger hippocampal volumes and improved spatial memory.  Some seniors showing considerably enhanced grey matter volume compared to unfit patients. Studies also showed improved brain connectivity amongst more active patients.
This paper’s results lean towards the benefit of exercise on the middle aged as a therapeutic strategy to improve brain ageing.  However it used small sample bias due to only involving one specific ‘type’ of patient. 
The second paper found in the medical Journal Translational Psychiatry, researchers from the Gerontology department of the institute of General medicine studied the impact exercise has on brain metabolism and memory of 60 patients aged between 65 and 85.
Participants involved in this study cycled 3 times a week for a 12 week period.  Physical and cognitive ability was assessed before individuals partook in the trial. All involved were investigated to see what extent this trial had impacted on cognitive performance and brain structure after the 12 weeks.  
Findings showed an improvement in physical fitness and influenced brain and prevented rise in choline.  Results suggested exercise protected cells as well as an improvement in general fitness.
Whilst this paper shows the benefit of exercise physically and the impact it has on brain cells, there is no evidence on the impact it has on early intervention or the onset of brain disease. 

The third and final paper aiming to prove the benefit exercise has on cognitive decline can be found in the Annals of Internal Medicine Journal.
The aim of this longitudinal study over 2 years was to determine whether there is an associated with a reduced risk for dementia when partaking in physical exercise.  1740 individuals aged 65+ were studied over 6 years and separated into two groups: Those who exercised 3 or more times a week and those who exercise less than 3 times a week.  Participants were assessed on lifestyle choices including alcohol consumption, smoking, health conditions, depression and diet.  Individuals were initially asked to describe their fitness / health condition as excellent, very good, good, fair or poor. 
Researchers found no evidence that exercise prevents dementia but there may be associations with delaying the onset with 158 individuals developing dementia and 107 dementia disease.  There was indication of higher functioning cognitive ability with those who exercised more regularly than those who exercised less, which supported the importance of exercise for the elderly. 
Whilst there appears to be evidence suggesting physical exercise can benefit combatting dementia, this particular study did not assess intensity or duration and all participates were homogeneous. 
The final study was undertaken at Oxford University and can be found in the British Medical Journal. 
The aim of this study was to asses if exercise would halt the decline of dementia in patients. 500 patients suffering with dementia for this trial with 329 partaking in rigorous exercise and 165 had usual care.  The group with the higher workload attended gym sessions twice weekly for up to 90 minutes and cycling.  They also undertook exercise in their homes. 
[bookmark: _GoBack]The findings showed those involved had a worse cognitive scoring than those who did not partake.  Clear benefits to physicality were found for day to day life, but there was no evidence of the disease slowing down, Scientists believed there is no benefit in the NHS financing such treatment.  The worsening in cognitive functioning wasn’t particularly noticeable individually, yet it was felt exercise could harm patients. 
It was felt gentler exercise is widely regarded as beneficial and seen as positive for old people and sufferers of dementia yet gym exercise showed no such reward. 
Given the rise in life expectancy there coincides a rise in brain disease and dementia sufferers. 
Evidence and studies suggest exercise does not make you smarter or improve intelligence, but it does give the brain a boost meaning activities undertaken after exercise can be more fruitful improving grey cell and general wellbeing.  Further research needs to be conducted to ascertain if particular exercises are more beneficial than others. 
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