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With reference to iron discuss the implications of deficiency and toxicity.

The key role of minerals is to supply an efficient source of vital nutrients. Minerals can be absorbed into the body through the intestinal lumen into the bloodstream. The effectiveness of absorption of minerals is determined based off the bioavailability (Damodaran and Parkin, 2017). All cell lives are dependent on iron balance, therefore remaining in a ‘safe’ level of iron is vital to ensure individuals are at less risk of developing deficiencies or toxicity (Camaschella, 2019).

Iron Deficiency 
[bookmark: _Int_ohuYYZSk]According to British Dietetics Association (2021) foods sources; such as red meats, fish, pulses, legumes, nuts and seeds all have a high source of iron in them.
[bookmark: _Int_VXP2yh2q]Iron deficiency affects over 1.2 billion people worldwide (Camaschella, 2019). Iron is defined as the reduction in the body's overall iron concentration, however, when iron deficiency is severe enough to lower erythropoiesis, iron deficiency anaemia results (Bermejo and Gracia-Lopez, 2009). Iron deficiency is most common in children, families living in low-income and middle-income countries and premenopausal women (Pasricha et al., 2021). According to Subramaniam and Girish (2015) iron deficiency is extremely normal in children due to many reasons, commonly their diet, and can be neglected by practitioners due to the common nature of it. Children require to have a diet consisting of 30% of their daily iron intake, this is due to their increase in muscle mass and significant growth spurts (Subramaniam and Girish, 2015). If children result in an iron deficiency it could cause neurodevelopmental disorders and cognitive deficits, which may be permanent and irreversible (Subramaniam and Girish, 2015). The signs and symptoms of iron deficiency can be nonspecific and extremely subtle (Romano et al., 2020). Initially, iron recycling from erythrocyte turnover may prevent anaemia. Yet, many individuals may exhibit symptoms without anaemia because iron deficiency alone is linked to fatigue and restless leg syndrome (RLS) (Jimenez et al., 2015). Iron deficiency can be developed through transferrin saturation (TSAT) levels as this is an effective biomarker for the availability of iron in the body (Gattermann et al., 2021). According to Gattermann et al., (2021) iron deficiency is present when TSAT levels are below 20%. There are several factors that can enhance the risk of developing iron deficiency. According to Kumar et al., (2022) the most common causes of iron deficiency is menstruation in women, gastrointestinal bleeding and a decrease dietary iron and decreased the absorption of iron. Many people believe that vegetarianism and or veganism diets can enhance the risk of developing an iron deficiency due to the lower levels of bioavailability of iron within the body, yet according to Slywitch et al., (2021) the nutritional status and the inflammation levels of an individual can affect the ferritin levels which might have a potential to interfere with an accurate diagnosis of iron deficiency in both omnivores and vegetarians/vegans. This shows that vegetarian and or vegan diets may not have such a detrimental effect on iron deficiencies but still could influence them. According to Gupta (2017) p.131-147 a lack of iron reduces the blood's ability to carry oxygen and decreases the amount of oxygen that can reach the body's tissues, visceral organs, and skeletal muscles. This can be presented through symptoms such as fatigue, dizziness and weakness.

Iron Toxicity
[bookmark: _Int_5imftelo][bookmark: _Int_wSsgoq0m][bookmark: _Int_ajpeUuUj][bookmark: _Int_tHga92oA]Iron can be stored, recycled and absorbed by mechanisms that reduces toxicity. The majority of the material currently in publication indicates that iron toxicity is widespread, focussing on infrequently occurring circumstances (Eid et al., 2017). According to Gattermann et al., (2021) iron toxicity is classified when TAST levels are over 40%. Similar to iron deficiency, iron toxicity is quite common in children. According to Spanierman (2025) one of the main reasons why infants under the age of six die from poisoning is iron overdose. Iron is used to treat anaemia in vitamin and mineral supplements for children and pregnant women. This article also stated that young children find iron pills especially alluring because they resemble sweets. According to Yan and Becker (2023) there are five phases to the clinical presentation of the symptoms of acute iron toxicity; 0.5 to 6 hours: haematemesis (blood in the vomit), nausea, vomiting, diarrhoea, and abdominal pain are all typical digestive symptoms. Iron's corrosive actions on the gastrointestinal mucosa are the cause of these symptoms, 6 to 24 hours: there may be a period of recovery during which the gastrointestinal symptoms go away, but this does not mean that the poisoning has been resolved, 6–72 hours: shock, metabolic acidosis, coagulopathy (bleeding concerns), hepatic dysfunction, cardiomyopathy, and renal failure are among the severe consequences that may arise, 12 to 96 hours: increased liver enzymes and the development of hepatic failure indicate more obvious liver injury and 2–8 weeks: pyloric or proximal bowel restrictions, blockage, and gastrointestinal scarring are possible long-term consequences. Supportive care, intravenous fluids, acidosis correction, and the administration of the iron chelating drug deferoxamine are all part of the many treatments in place for individuals experiencing iron toxicity. In extreme situations, haemodialysis, iron supplements, or surgical excision may be required (Yuen and Becker, 2023). There is acute iron toxicity, which was previously discus, yet there is also chronic iron toxicity which is much more sever. Chronic overload is when the body has an excessive amount of iron and has nowhere to store it, therefore must deposit the excess iron in many organs such as the liver, pancreas and the heart (McDowell et al., 2024). Symptoms of chronic iron toxicity may include; chronic pain, abdominal pain, nausea and diarrhea (Germaine and Defendi, 2014). Individuals can find their needed levels of iron intake on the dietary reference values page, as it will base their needs on their age as well as their lifestyle ((Dietary Reference Values, 1991).

[bookmark: _Int_WJnbfKd6]To conclude, numerous physiological functions, such as oxygen transport depend on iron. As iron toxicity and iron deficiency both have serious clinical consequences, maintaining appropriate iron homeostasis is crucial for good health. Iron is one of the most common nutritional deficiencies in the world. Iron deficiency is a major contributor to anaemia, especially in children and women of reproductive age. It causes fatigue, heightened vulnerability to infections, and compromised cognitive and physical function. On the other hand, iron poisoning can cause organ damage as excess iron builds up in vital organs, which can lead to neurodegenerative disorders. The benefits and hazards of iron must be balanced through clinical monitoring, proper dietary consumption, and effective public health initiatives. Knowing that iron has two different effects on health emphasises how crucial it is to conduct individualised assessments and treat both overload and deficiency situations.
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