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            Mental health – a mind-body approach

         

         It’s estimated that 350 million people worldwide are currently suffering from depression (Singhal & Baune, 2017) and that one in six people will be affected by a depressive disorder in their lifetime (Yirmiya, Rimmerman, & Reshef, 2015). There is no doubt that depression is huge burden on society and healthcare providers.

         Depression, anxiety and mood disorders are often seen as entirely psychological in cause. However, more and more research is highlighting that chronic health issues, poor diet and lifestyle choices can, and will, negatively impact our mental health. This book is in no way negating the importance of psychological support for mental health issues, but it is merely attempting to raise the profile of a ‘whole body’ approach in supporting mental health.

         The mind-body connection

         It is strange that when diagnosing a condition, we prefer to restrict the diagnosis to one part or system of the body. If we have a blood problem we go to a haematologist, a gut problem, a gastroenterologist and a nervous system problem, a neurologist. However, if conditions cross our artificially drawn boundaries, which they frequently do, then there may be a loss of focus on the condition by health professionals.

         This loss of focus is starkly apparent when a condition transgresses from the mind to the body and becomes psychosomatic. Somehow a psychosomatic health issue is viewed by many as a lesser issue than a purely psychiatric or purely bodily disease. 

         The reverse of psychosomatic is considered even less; i.e. soma-psychic – to transgress from the body to the mind. It is strange that we readily accept that our five senses work in a soma-psychic manner by transferring bodily senses to a psychic sense of self. However, we find it harder to accept that the ill-health or wellness of our body can also transfer to our mind and sense of self.

         This book is effectively about soma-psychic and psychosomatic illness and wellness – how diet and lifestyle choices will, and do, translate to mental and physical illness and wellness.

         The Hippocampus

         The part of the brain most heavily associated with mental health, memory, emotion and mood is called the ‘hippocampus’. The hippocampus is the name used in biology for seahorses. It is the unusual seahorse-like shape of the hippocampus that has led to its evocative name. Just as seahorses charm and enchant the depths of the sea, our own hippocampus (when supported and nurtured) can help to enchant our own lives.

         Researchers have noticed that there are a lot of scientific papers linking problems with the hippocampus to depression – in particular, the shrinking or failure regrow this part of the brain after stress. This has led to the formation of a theory about the causation of depression called the ‘The neurogenic theory of depression and anxiety’. In support of this theory is the fact that antidepressant medication has been found to decrease hippocampal shrinkage and encourage its regrowth (Miller & Hen, 2015).

         Stress

         Stress is so part and parcel of everyday life that it is almost seen as normal for all of us to be overwhelmed by too much stress. Sadly, excessive psychological stress can damage and undermine the function of parts of the brain associated with memory and our sense of mental wellbeing. 

         Brain inflammation

         Over the past ten years, there has been an increasing awareness that there was something else ‘going on’ with mental health issues beyond a person’s individual psyche. An extremely large clue as to what else was going on in mental health issues was found as medicine gained a more comprehensive understanding of brain inflammation.

         Brain inflammation (an overactive immune system within the brain) has been reported increasingly in depressive disorders. Interestingly SSRIs (selective serotonin uptake inhibitor drugs prescribed for depressive patients) have been found in several studies to have anti-inflammatory effects in the brain.

         For many years it has often been thought that people suffering from chronic health conditions were depressed purely due to the debilitating symptoms of the condition itself. We are now reaching an understanding that chronic health conditions and mental health issues both have inflammation as a driving force – simultaneously. Inflammation may be the common cause of mind and body ill-health rather than just one health problem triggering the other. However, there is now increasing evidence that physical ailments may be drivers of depression and anxiety, in their own right.

         Diabetes, osteoporosis, heart disease, arthritis, obesity, cancer, stroke and asthma are all health conditions which have all been observed to be strongly associated with depression and anxiety (Clarke & Currie, 2009). This indicates that, to look after our minds, we absolutely must look after our whole body – and this doesn’t mean overindulging it with fast food, sugar, stimulants, drugs and getting no exercise!

         Neurogenesis and neuroplasticity

         To be able to maintain a sense of mental wellbeing, parts of the brain must be able to grow, repair, adapt and survive the stresses that modern life throws at it. This chapter looks at neurogenesis (growth of neurons) and neuroplasticity (changes in neuronal form to be able to adapt to changes in life circumstances). 

         Neurotrophins

         For neurogenesis to occur, the brain synthesises compounds called neurotrophins to help promote this regenerative process. Neurotrophins are sensitive to diet, nutrition, exercise and our sense of emotional fulfilment. This chapter examines how to support the generation of these vital compounds which can help to ‘fertilise’ new neuron growth in the hippocampus.

         Sugar

         Many people with depression devour extremely large amounts of sugar and other simple carbohydrates. It was often thought that depressed people consumed more sugar because they desired the powerful ‘pick me up’ associated with sweet foods. There is now strong evidence to suggest that the exact opposite is true – that ingesting large amounts of sugar, consumed over several years, may be a significant cause of many depressive disorders (Knüppel et al., 2017).

         Sadly, artificial sweeteners may not be the answer to avoiding sugar’s negative impact on mental health. Artificial sweeteners have been found to be associated with anxiety, depression, insomnia, mood swings and headaches (Choudhary & Lee, 2018).

         Female hormones and sugar

         Almost twice as many women as men suffer from depressive disorders. This large difference is in part due to the complexity and variations of female hormones throughout each month during a woman’s fertile years (Albert, 2015). Not only are female hormones needed to maintain fertility, they are also required for women and girls to support their mental health (Watson et al., 2010). Sadly, the modern world is a minefield laden with disruptors of oestrogen (endocrine disruptors). Plastics, pesticides and by-products of bleaching can all interfere with the finely tuned hormonal balance in women. 

         However, there is one powerful endocrine disruptor that many women choose to ignore – sugar! The metabolism of sugar in most cells in the body is heavily reliant on another hormone called insulin. It is thought that the interference of insulin in a woman’s hormonal balance is behind many of the negative effects which sugar exerts on female hormonal and mental health (Larsson et al., 2016; Jedel et al., 2010).

         Diet and supplements

         From the above it can be seen that high sugar intake has an extremely negative affect on mental health. On the other hand, a diet rich in whole foods, including an abundance of fruit and vegetables, exerts a profoundly positive influence on mental health. A thoroughbred of diets, with a strong track record for protecting against depression, is the Mediterranean diet (Lassale et al., 2018).

         Dietary supplements are often taken as an insurance policy, with the hope that ‘They must be doing some good!’. However, with the aid of scientific research, a more finely tuned supplement plan can be achieved to support mental health and wellbeing.

         Addiction

         Recreational drugs are used by millions of people all over the world to help them ‘feel good’. Sadly for many, this ‘feel good’ sensation is only fleeting and leads to addiction and mental health issues. In a way, recreational drugs are being used to deceive the brain and to artificially stimulate circuits to give the feelings of enrichment. The only way to truly enrich the brain is to nourish it with social connection, environment and diet.

         Fibromyalgia

         Fibromyalgia is a chronic pain syndrome comprising of a variety of symptoms. The main symptoms reported by fibromyalgia patients are: fatigue, poor quality of sleep, muscle, neck and back pain, brain fog, depression and anxiety. Fibromyalgia can be triggered after physical or emotional trauma, particularly if there are feelings of injustice surrounding the cause of the trauma.

         Unlike other disorders related to depression, fibromyalgia sufferers present increased levels of neurotrophins in their blood. Neurotrophins (mentioned above) are fertilisers for new neuron growth which support the integrity of the hippocampus, and so usually help to protect against depression. In fibromyalgia, it is almost as if a sufferer is feeling way too much through their overactive nervous system, leading to the chronic pain that is one of their major debilitating symptoms.

         The gut-brain axis

         Every single neurotransmitter in the brain also exists in the gut – for this reason the gut is often called ‘the second brain’. There are constant communications between the gut and brain via our nervous system and immune system (Evrensel & Ceylan, 2015; Petra et al., 2015). Keeping a healthy gut is essential when looking to maintain optimum mental health and wellbeing.

         Exercise

         We all know that regular exercise is good for our health – but it is equally good for our mental health. Exercise can improve mental health and wellbeing in several ways. These include:

         
            	Improving brain circulation to get nutrients in and waste material out of the brain

            	Increased insulin sensitivity to ensure that glucose can power brain cells

            	Being supportive of brain energy for mental wellbeing

            	Increasing ‘feel-good’ endorphins

            	Exercise in park or countryside environments can be another ‘feel-good’ factor and is called a ‘green prescription’ by many health professionals 


         

         Social and environmental enrichment

         People are social creatures who thrive when they are cared about and have a sense of purpose and belonging. The brain fails to thrive or degenerates without social enrichment. Proteins in the brain called neurotrophins help to translate our feelings of social enrichment into structural improvements in brain integrity (Salinas et al., 2017).

         In a similar way to social enrichment, people thrive in natural environments. Just a walk in a meadow or forest can work wonders for a person’s mental health.

      

   


   
      
         

            The hippocampus – The seahorse deep in the depths of our brain

         

         The hippocampus is a vitally important structure for our mental wellbeing and is located beneath the cerebral cortex of the brain. The hippocampus helps us to control our mood and memory, and it is a part of the emotional control centre called the limbic system. The hippocampus is so named due its shape resembling a seahorse. The word hippocampus is derived from the Greek hippos meaning ‘horse’ – and kampos meaning ‘sea-monster’ (Johnston & Amaral, 2004).
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         The integrity of the hippocampus is undermined during depression and Alzheimer’s disease, the two diseases most associated with mood and memory issues. Loss of volume (shrinkage) of the hippocampus occurs in both conditions (Taylor et al., 2014).

         Worryingly, people who have suffered from depression have a much greater risk of dementia or Alzheimer’s disease later in life (Byers & Yaffe, 2011). A little recognised benefit of antidepressant medications is that they can halt or help limit hippocampal shrinkage (Taylor et al., 2014) and so help to physically protect this vulnerable brain structure.

         Memory and the hippocampus

         The hippocampus deals with short-term memory and the cortex deals with long-term memory (Kitamura et al., 2017). The hippocampus is akin to RAM – temporary memory storage in a computer – and the cortex akin to long term storage on the computer’s hard drive.

         If this analogy is too ‘geeky’ then try thinking of the hippocampus as information on a ‘yellow Post-It note’ and the cortex as a leather-bound journal where all the day’s notes are rewritten and stored for the long term.

         The connection between the hippocampus and the cortex allows for the transfer of short-term memories from the hippocampus to the cortex to be ‘archived’. This highly evolved memory storage system allows for memories to be recalled many, many years later.

         The disruption to the hippocampus in Alzheimer’s disease is one reason why sufferers can clearly remember a life event which occurred decades ago, but frustratingly not what they had for breakfast this morning. Recent research is uncovering greater understanding between the function of the hippocampus and Alzheimer’s disease pathology (Bienkowski et al., 2018). 

         Memory, emotion and depression

         If the hippocampus is heavily involved in memory processing, then you may be wondering how the hippocampus is thought to be implicated in emotion, mood and depression. Well, the answer is that memory and emotion are closely entwined in brain function. It’s much easier to learn a subject at school if a child likes and respects a teacher than if they dislike the teacher and the subject material. A positive teaching experience will embed learning far more effectively than a negative or neutral one (Tyng et al., 2017).

         During emotional and mood processing, the hippocampus works closely with the amygdala, a small brain structure which forms another part of the limbic system (Richardson, Strange, & Dolan, 2004). When thinking about memory, it may not be apparent that there is a need for an emotional ‘charge’ to assist the storage of a memory. However, just take a look back at your strongest memories from childhood and it is highly likely that memories which immediately come to mind will have a strong or powerful emotional association.

         The importance of context for mental health

         The hippocampus also helps to record the context of our memories (Ekstrom & Ranganath, 2017) – the sights, sounds, aromas and music can all be encoded to add a vivid array of information to embellish the memory. No wonder a particular scent or piece of music can bring a memory flooding back – these riches and textures of our memories make it feel as if we have been instantly transported back in time!

         Fear and anxiety are normal responses in the context of dangerous and frightening situations. The sound of a gunshot in everyday life should normally provoke a fearful response. If a gunshot is heard in a feature film, it’s a different context – mild fear or anxiety are normal responses, but extreme fear and panic would be abnormal responses in the context of the safe environment of a cinema (Dunsmoor & Paz, 2015). 

         We use our memories to overlay, compare and contrast the events which are unfolding in front of us. If our memories have incorrect emotions assigned to them, then we may interpret everyday events with inappropriate emotions.

         The ability of the hippocampus to add context to events can help us to identify what is a threat and what is safe. With poor functioning of the hippocampus, fearful memories may generalise to safer memories – and daily events may seem more anxiety provoking when compared and contrasted with incorrect emotions recalled from memory (Dunsmoor & Paz, 2015; Huckleberry, Ferguson, & Drew, 2016).

         The hippocampus is also involved in fear extinction – the ability to be able to remove fear from the context of memories that are now ‘safe’ memories (Myskiw, Izquierdo, & Furini, 2014). Fear extinction is of great interest to therapists supporting patients suffering from post-traumatic stress disorder (PTSD). Interestingly, treatments which are effective for PTSD increase neuron growth, improve memory and hippocampal size (Bremner, 2006).

         
            …there is a shrinking of the hippocampus in depression, and repair and regrowth of the hippocampus (neurogenesis) can help to reduce symptoms of depression and anxiety

         

         The reason for this book’s focus on the hippocampus

         Science does not have a complete understanding of how disruption to memory, emotion and mood processing in the hippocampus can be associated with depression. However, what is understood, as stated above, is that there is a shrinking of the hippocampus in depression, and that repair and regrowth of the hippocampus (neurogenesis) can help to reduce symptoms of depression and anxiety (Hill, Sahay, & Hen, 2015).

         Ideally, the hippocampus should grow around 700 new cells each day (Miller & Hen, 2015) but these new cells need a lot of help to mature into fully-fledged hippocampal neurons. The chapters ‘Neurogenesis and neuroplasticity’, ‘Neurotrophins’, ‘Social enrichment’ and ‘Environmental enrichment’ all pay attention to how we can best support the growth of new hippocampal neurons.

         Researchers have noticed that there are many scientific papers linking problems with the hippocampus to depression. This has led to the formation of a theory about the causation of depression called the ‘The neurogenic theory of depression and anxiety’. In support of this theory, there is the fact (as stated above) that antidepressant medication has been found to decrease hippocampal shrinkage and encourage its regrowth (Miller & Hen, 2015).

         The hippocampus and its relationship with neurological disorders

         The hippocampus is implicated in many seemingly unconnected neurological disorders. Some examples are listed below:

         PTSD (Bremner, 2006)

         Depression (Chan et al., 2016)

         Schizophrenia and bipolar disorder (Haukvik et al., 2015)

         Psychosis (Calem et al., 2017)

         Anxiety (Cominski, Jiao, Catuzzi, Stewart, & Pang, 2014)

         Multiple sclerosis (Rocca et al., 2018)

         Autism spectrum disorder (Chaddad et al., 2017)

         Alzheimer’s disease (Hollands, Bartolotti, & Lazarov, 2016) 

         Summary

         The hippocampus works closely with many brain structures to support mental and physical wellbeing. The aim of this book is to focus on supporting the hippocampus more than any other area and structure, due to the ability of diet and lifestyle to profoundly influence its function. The following chapters will explore the many varied and interesting facets in the operation and struggles of our ‘seahorse within’.

      

   


   
      
         

            Stress

         

         Stress for most people is an inescapable part of everyday life. Who doesn’t have some degree of stress in their lives? Most people feel that they just have to ‘knuckle down and get on with it’ to enable them to get through the stresses and strains day in, day out. Although life is tough for most people, often family, society and work expectations can overwhelm many – no wonder one in six people will suffer from a depressive episode during their lifetime (Yirmiya et al., 2015).

         The effects of stress are not just psychological. The high levels of stress hormones such as cortisol can spell disaster for the correct functioning of the brain. Let’s take a look at how stress can undermine brain function and increase the risk of depression.

         The hippocampus and stress

         In the chapter ‘The hippocampus’ we discussed the role that the hippocampus plays in mood, memory and depression. Shrinkage or loss of hippocampal volume is associated with depression, and high cortisol release from stress is one of the factors that can cause this shrinkage (Moica, Gligor, & Moica, 2016). People with depression tend to have increased levels of cortisol when they awaken, and often have an alteration in brain regulation of the adrenal glands, where cortisol is synthesised (Doolin, Frodl, & O’Keane, 2017). Brain regulation of the adrenal glands is known as the HPA axis (hypothalamic – pituitary – adrenal).

         The hippocampus is involved in control of the HPA axis, and shrinkage of the hippocampus may therefore negatively impact the control of the HPA axis (Doolin et al., 2017). Remember, this shrinkage occurs when the hippocampus is in the presence of high stress-related cortisol. Basically, excessive stress can undermine the ability of the brain and adrenal glands to regulate stress hormones. In turn, excessive stress hormones can increase the chances of a person suffering from depression.

         Excessive stress can suppress the expression of brain-derived neurotrophic factor (BDNF) a protein needed to defend the hippocampus against shrinkage, and also support its regrowth and repair (neurogenesis). Exercise is a great way to maintain levels of BDNF, thereby protecting the brain from stress and lowering the likelihood of depression (Kim & Leem, 2016; Huang et al., 2014). Please read the chapter ‘Neurotrophins’ for more information.

         Good stress, bad stress

         It used to be thought that there wasn’t any neuronal growth after birth, but the discovery of neurogenesis in structures such as the hippocampus has changed that outdated view. Neural stem cells are continually integrated into the hippocampus to help repair and grow new neurons (Gonçalves, Schafer, & Gage, 2016). It is interesting is that stress can be both good and bad for neural stem cells. Detrimental stress is bad for neural stem cells and beneficial stress is good neural stem cells.

         How can this be? Surely, all stress is a bad? Well, apparently not! If stress is associated with a strong sense of achievement, then the ‘feel good’ neurotransmitters, such as dopamine, can completely block the damaging effects of cortisol and help to protect against depression (Koutmani & Karalis, 2015).

         It is only in the face of trauma or unremitting stress, with no sense of achievement or reward, that stress can be harmful. Many of our great life achievements have involved a large level of stress – but on each occasion there was a good supply of dopamine to reward us, lift our spirits and protect us from depression.

         If at all possible, it would support our mental health if we could reduce detrimental stress and increase beneficial stress in our lives. If this isn’t possible, then trying to find a benefit in some of our detrimental stress may help to ‘reframe’ how some of our stress is viewed. 

         
            It is only in the face of trauma or unremitting stress, with no sense of achievement or reward, that stress can be harmful

         

         Stress and microglia

         Microglia, the resident immune cells of the brain are discussed in the chapter ‘Brain inflammation’. When stress is excessive or detrimental, microglia can be activated, and the associated inflammatory response can lead to an increased risk of depression (Lehmann et al., 2018).

         Summary

         Stress has become such a part and parcel of everyday life, that many of us have become desensitised to the fact that we are stressed – modern living has set our ‘stress thermostat’ way too high!

         Stress which overwhelms us is damaging to our brain, with the hippocampus being particularly vulnerable. Overwhelming stress can shrink the hippocampus and increase a person’s risk of depression. On the other hand, stress that is rewarding can be protective to the hippocampus and brain, as the reward neurotransmitter dopamine appears to protect us from the damaging effects of stress.

      

   


   
      
         

            Early life, prenatal stress and trauma

         

         The care that we experience in our early lives has a huge bearing on our brain development and our subsequent risk of depression in later years. Again, the hippocampus can be compromised when children are exposed to negative early life experiences. For example, the hippocampus is reduced in size in boys neglected in the first seven years of their life. Girls have been found to have a reduction in hippocampal size when exposed to abuse during their formative years (Teicher et al., 2018).

         It is shocking the how trauma and abuse can have such a catastrophic effect on a vulnerable and developing brain. However, if a child experiences strong and supportive maternal care before starting school they are far more likely to have a larger hippocampus (Luby et al., 2012) and are thus less likely to suffer from depression in later life.

         Pre-natal stresses and maternal life experiences during pregnancy can profoundly affect the mental health of both a mother and her unborn child. It must be remembered that a young brain is developing throughout pregnancy in the womb, and during a child’s formative years (Glynn & Sandman, 2011). The experience of an unborn child’s life in the womb will impact their brain and mental health for the rest of their life.

         Early life stress can raise the risk of depression, anxiety, PTSD and chronic pain in later years. In these early years, the hippocampus, amygdala and prefrontal cortex are being programmed to deal with lifelong stresses. Additionally, excessive stress in early life can dramatically alter a person’s resilience to stress for the rest of their life (Pervanidou et al., 2017). 

         
            If a child experiences strong and supportive maternal care before starting school, they are far more likely to have a larger hippocampus

         

         Early life stress and PTSD

         PTSD is a major mental health concern and is often diagnosed in members of the armed forces who have experienced traumatic events in service. Sadly, early life stress can greatly lower the threshold of triggering PTSD for service members (Iversen et al., 2007). It is also a great concern that an adolescent may volunteer for military service to escape a traumatic home environment.

         Men who volunteer for military service have been found to be twice as likely to have experienced early life trauma (Blosnich et al., 2014). Therefore, many adolescents who enlist for the armed forces may be at greater risk for PTSD and depression when they are exposed to traumatic events in service.

         Like the armed forces, police and firefighters also have an increased risk of PTSD – and like the armed forces, early life trauma increases the likelihood of police and firefighters suffering from PTSD (Komarovskaya et al., 2014).

         It is becoming apparent that there is so much more that could be done to support the mental health of military and emergency service personnel. From the research cited above, this mental health support appears to be needed before any frontline engagement. It is also clear that many individuals with high levels of early life trauma are probably unsuitable for the armed forces and the emergency services. These individuals are highly vulnerable and (through no fault of their own) lack the mental resilience needed to deal with even more traumatic events in adulthood.

         The human brain does not fully mature until well into a person’s 20s (Arain et al., 2013). Surely, the adults who wish to wage wars should be risking their own lives and not sacrificing the lives and mental health of adolescents? There will be many that say that ‘The army made me the man that I am’ or ‘The army saved my life’. I’m not wishing to disseminate a pacifist viewpoint – but just to introduce an awareness of how brutal the older generation can be to the minds of young, adolescent and emerging adults.

         Summary

         The formative years of our life are when our brain is in a continual phase of development – from inside the womb to our late 20s – a far longer expanse of time than many would imagine. The mental traumas and stresses which occur during that time can have a major impact on a person’s mental health for the rest of their life. It is imperative that the older generation attend to their own psychological problems and do everything within their power not to pass these on to the vulnerable next generation.
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