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Introduction
Psychologists have recognized that both genetics and environment affect the brain, for example, in shaping intelligence. However, genetic factors have been reported to have a greater impact on the brain than environmental factors. Psychologists also suggest that the human brain is built through a continuous system of interactions of genetic and environmental factors (Swanson et al. 2007). These factors affect the brain in different stages of the lifespan.
Environmental factors
Environmental factors affect the brain from pre-natal to post-natal stages of life. These environmental factors can be grouped into three depending on the effects they have on the brain. The first classification is factors with deleterious effects on the brain of a fetus, For example, exposure to ethanol, cocaine, viral infections, maternal diabetes, and untreated maternal phenylketonuria. The second group is factors that interfere with the development of the fetal brain such as exposure to heavy metals such as lead, nicotine, and drugs such as benzodiazepines (Plomin & Asbury, 2005). The third class is that has proved to be safe for the development of the brain such as intake of low doses of caffeine and methadone.
Improving environments support the healthy development of the brain. Adverse environments such as exposure to adverse early childhood experiences and stress may negatively affect the brain hence affecting the learning capacity and the behavior of an individual. In general, the environmental factors can be divided into neurotoxins (chemical and metals) factors, drugs, physical or emotional harm, some patterns of behavior, and environmental pollutants.
Neurotoxins
Neurotoxins are substances that occur naturally or are generated by humans and that can interfere or damage the central nervous system including the brain and the spinal cord. Some of these neurotoxins are harmful in even small amounts while others can be endured in smaller amounts but can affect the brain when overloaded. Although each toxin associates with the brain uniquely, some of the effects are similar and work together resulting in inflammation of the brain. Neurotoxins can affect different stages of the lifespan including pre-natal and adulthood. During the pre-natal stages, the brain of the unborn child is affected when the mother gets exposed to these neurotoxins. For the adulthood stage, the effects are through direct exposure to neurotoxins, especially in the workplace.
Neurotoxins affect the functioning of the fundamental cell of the brain by obstructing mitochondrial functioning, escalating oxidative stress, and deregulating protein turnover. All these three effects may lead to brain inflammation. If these effects are associated with an increase in age-related oxidative stress and decline in the antioxidant system it can result in the pathogenesis of several neurological disorders and symptoms.
Chemicals such as phthalates, flame retardants, pesticides, and perfluorinated non-stick products can be toxic to humans especially to the brain. These chemicals may have negative impacts on memory, attention, cognition, physical coordination, behavior, and increased the risk of neurodegenerative disorders including Parkinson’s and dementia.
Heavy metals are another class of neurotoxins that can greatly impair the functioning of the brain and even cause inflammation to the brain. Heavy metals are widely distributed in the environment because widely used in industrial, agricultural, commercial products, and pharmaceuticals and therefore affect those working in these manufacturing sectors. The effects of these heavy metals on humans depend on the type of metal, amount, type of exposure, and the population of humans including age, genetics, nutritional status, and gender (Heinemann et al. 2015). Examples of these heavy metals include lead, arsenic, mercury, chromium, and cadmium.
Arsenic is mostly found in most herbicides, insecticides, and wood preservatives but can also be found in manufacturing processes and medicine. Arsenic is associated with inflammation of the brain as well as brain dysfunction. Chromium can be both advantageous and toxic to the body depending on its chemical makeup. Chromium VI affects the functioning of the brain and increases oxidative stress levels and inflammation. Lead is the most toxic metal because no amount is safe to the body especially to children. Any amount of lead in the body is associated with brain inflammation, impaired functioning of the brain, and oxidative stress. These result in lowered attention span, neurodegenerative diseases, and lowered IQ.
Cadmium can be found in water, soil, and air and can be toxic to body organ systems including the central nervous system. Cadmium may lead to neurotoxicity causing degenerative disorders such as memory loss and behavioral changes. Mercury can greatly impair the functioning of the brain hence affecting many parts of the brain. Mercury also affects cognition leading to several neurodegenerative diseases.
Drugs
Drugs obstruct the working of neurons: sending, receiving, and processing signals through neurotransmitters. Drugs such as heroin and marijuana can stimulate neurons because their structure resembles that of natural neurotransmitters found in the body. The drugs attach and stimulate the neurons but not the same way as natural neurotransmitters leading to sending of abnormal messages in the brain. Other drugs such as cocaine and amphetamine can make the neurons liberate abnormal amounts of natural neurotransmitters and prevent the usual recycling of brain chemicals by obstructing transporters.
Drugs affect important parts of the brain that are required for sustaining body functions. These parts of the brain affected by drugs include the basal ganglia, the extended amygdala, and the prefrontal cortex powers. Other types of drugs such as opioids obstruct other brain parts including the brain stem which manages the fundamental functions that are critical in life including sleeping, breathing, and heart rate. The use of drugs during pregnancy may affect the brain of the unborn child. Adult using drugs may also be affected directly.
Physical or emotional harm
Physical harm such as traumatic brain injury may result from a jolt or blow to the head. Moderate traumatic brain injury may temporally affect cells of the brain while serious traumatic brain injury may result in swelling, damaged tissues, bleeding, and general brain damage. These brain injuries can lead to long-term complications or even death. In adults, moderate traumatic brain injury may result in physical issues such as headache, sensory problems such as blurred vision, and cognitive problems such as loss of consciousness. Severe traumatic brain injury may lead to physical problems such as loss of coordination and cognitive/mental problems such as confusion.
Infants and young children with traumatic brain injury may be unable to communicate about any sensory problems, headaches, or confusion. They may however show some signs of drowsiness, seizures, change in eating and sleeping habits, sad moods, loss of interest in favorite activities, and persistent crying. Emotional harm in children can result in lasting changes in the development of the brain. These brain changes may lead to emotional or psychological problems in the adult stage.
Patterns of behavior
The brain directs human behavior. However, human behavior interacts with the environment to change the structure of the brain that may last for a lifetime. For example, eating patterns may result in malnutrition in the infant and childhood stages of life which may then affect the nervous system development. Behavioral changes can also result in neurological disorders.
Environmental Pollutants
There has emerged new evidence that polluted air negatively affects the brain. Research has associated high levels of air pollution with damaged cognitive abilities of children as well as increased risk of cognitive problems among adults. Most air pollution includes a pollutant called fine particulate matter. The harmful effects of this particle extend beyond damaging the vascular system. Research has shown that high exposure to these particles contributes to a greater decline in cognition of older women. Both coarse and fine particulate is associated with declined cognitive. Air pollution requires closer study because of its associated risks including cognitive impairment.
Studies have found out that air pollution also impairs the cognition of children. It has been reported that children who have been exposed to higher amounts of black carbon performed poorly on a memory test and verbal and non-verbal IQ tests (Hegarty et al. 2020). Other studies have reported that prenatal exposure to greater levels of air pollutants led to attention-related problems and depression and anxiety symptoms in the later stages of the children.
Genetic Factors
Genes are responsible for the basic makeup of humans. Approximately, a third of the genes in the human genome are active and are found in the brain. The genes in the brain form the greatest gene proportion in the body. They affect the development and the functioning of the brain and directs human movement, behavior, and thinking. Genetic factors have their effects on the brain from the early stages of life, during the pre-natal stage. Some of these genetic factors include genetic disorders, genetic predispositions, and genetic inheritance.
Genetic disorders
Genetic brain disorders can be a result of mutation or variation of a gene. Genetic brain disorders have effects on the development and functioning of the brain. Some genetic brain disorders can be caused by some environmental exposure while others are inherited. Genetic brain disorders can be a result of a combination of genetic changes and other environmental factors. These disorders include leukodystrophies, phenylketonuria, Tay-Sachs disease, and Wilson disease (Plomin & Kosslyn, 2001).
Leukodystrophies are a type of genetic brain disorder that influences the central nervous system. This disorder damages the white matter of the brain which includes nerve fibers and myelin. Damaged white matter blocks and slows down signals in the nerve cells leading to difficulties in movement, hearing, vision, and thinking.  Leukodystrophies mostly affect children during the early stages of life including prenatal and infant stages. Phenylketonuria is a form of amino acid metabolism disorder that is inherited meaning that it manifests during the pre-natal stage of life. It makes the body unable to process phenylalanine (Phe). High levels of Phe in the body can damage the brain and can result in intellectual disabilities.  
Tay-Sachs is an inherited but rare disorder. It causes a lot of fatty substances to form in the brain which destroys nerve cells leading to physical and mental problems. Since it is inherited, Tay-Sachs manifest during the pre-natal stage of life. Wilson disease is also an inherited and rare disorder that restricts the body from eliminating excess copper. Excess copper enters the bloodstream which results in brain damage. People with these disorders are unable to produce an adequate amount of particular proteins that affect the development and functioning of the brain. They can also cause adverse problems that have impacts on the nervous system.
Genetic predispositions
Genetic predisposition, also known as hereditary predisposing, is the likelihood of particular characters including mental disorders, to be inherited. These genetic predispositions usually occur during the prenatal stages of life. Genetic predisposition can lead to hyperexcitability of the central nervous system. Genetic predispositions alter the structure and functioning of the brain leading to post-traumatic stress disorder.
Genetic inheritance
Genetic inheritance means the transfer of genes from parents to their children. People have different levels of cognitive functioning. Cognitive functioning is inherited from parents just like physical characteristics are inherited. Scientists discovered that cognitive function is influenced by many genes, unlike eye color which is influenced by few genes. Each of the genes has little influence but when combined, they account for over half of the variations in cognitive function between individuals. Research has shown that most of the genetic effects that affect cognitive function in old age are the ones that affect cognitive function in childhood. Therefore, people with high cognitive functioning levels during childhood are more likely to have a similar level of cognitive ability even in their old age. The rate and decline of cognitive function are affected by both genetic and environmental influences.
Pre-natal and Infant Stages
During these stages, the brain development of the infant is mostly influenced by genetic factors including genetic disorders and genetic inheritance. Infants acquire their parents’ genes that may either positively or negatively affect the brain. Environmental factors also have lower influences on the infants’ brain development. This affects them indirectly from exposure by their parents to these environmental factors including neurotoxins and other environmental pollutants.
Adulthood stage
The brain of an adult can mostly be affected by environmental factors. This is because they come across most of these environmental influences more often than the children. For example, exposure to harmful chemicals and heavy metals in the place of work may have negative effects on the brain including damage and malfunctioning of the brain.
Conclusion
Both genetic and environmental factors interact together during each brain development step. They however play different roles in the development of the brain. Genes are responsible for the formation of all the cells and overall connections in the brain. The environment is responsible for turning these connections and helping children to adapt to their specific environment including geographical, family, and cultural environments. Both genetic and environmental factors affect the brain of both children and adults. However, genetic factors have more impacts during pre-natal and childhood stages than in adulthood while environmental factors contribute to most brain changes during adulthood.
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