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Introduction 


The brain of someone with Alzheimer’s 


disease (AD) was first observed and identified in 1906 


by German psychiatrist Alois Alzheimer. He arranged 


an autopsy of patient Auguste D’s brain and found 


alterations that we know today as protein plaques and 


neurofibrillary tangles [1]. In a similar case, 5 years 


later, Josef F. reported symptoms similar to Auguste, 


and he was diagnosed with AD. At the time of Josef’s 


death, Alzheimer discovered that Josef had protein 


plaque, but his brain lacked the neurofibrillary tangles 


that were found in Auguste’s autopsy and it was 


disputed amongst psychiatrists whether or not this was 


the same disease [2]. In a study done with the autopsies 


of Josef and Auguste, it was found that Auguste 


simply had a later stage AD than Josef [2]. Alzheimer 


was a pioneer in introducing “presenile dementia” as a 


new disease caused by the degeneration of the brain 


because of the buildup of proteins accompanied by 


tangles of neurons. Today, we still have no known cure 


for AD, but there are many vitamins and dietary 


choices that have been rumored to prevent or even 


reverse AD.  


This commentary will review different 


studies and research papers done to prove or discredit 


the benefits of vitamins and whether or not vitamins 


can reverse or prevent AD. We will examine to what 


extent vitamins or diets can affect the outcome of 


someone suffering from AD and conclude whether or 


not supplements prove to benefit people with 


Alzheimer’s Disease.   


 


Understanding the Human Brain 


The brain is the key that unlocks our 


consciousness, it is the doorway to understanding the 


essence of life, and it is the leader of our body’s 


nervous system.  
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Though it may weigh less than half of a 


gallon of milk, the brain is an enigma, being the most 


complex part of the human anatomy. The most basic 


principle is that the brain is the command center of any 


sentient being.  


The brain contains 4 regions: the cerebrum, 


cerebellum, diencephalon, and brain stem [3]. Each 


region has a crucial role in the function of our 


anatomy. The cerebrum itself is made of the frontal, 


temporal, parietal, and occipital lobes. The frontal lobe 


is necessary for many functions that require high 


amounts of cognition such as thinking, voluntary 


movement, speaking, and planning [3]. The parietal 


lobe functions to receive and process most sensory 


information and understand language [3]. The 


temporal lobe is responsible for hearing, object 


recognition, and the formation of visual memories [3]. 


The occipital lobe focuses mainly on vision, aiding in 


determining color, distance, and visual perception [3]. 


The cerebellum mainly controls coordination, balance, 


and maintenance of posture [4]. The diencephalon, the 


often-forgotten portion of the brain due to its medial 


location, helps process and relay sensory information, 


and it aids with autonomic control [5]. The brain stem 


is responsible for breathing, temperature, and heart 


rate [4]. 


Figure 1 


The brain executes these functions by 


dispatching messages across the body via its central 


and peripheral nervous systems. The central nervous 


system contains the brain and spinal cord whereas the 


peripheral nervous system consists of the autonomic 


and somatic nervous systems. The somatic nervous 


system controls voluntary actions. On the other hand, 


the autonomic nervous system is in charge of 


involuntary functions [6]. 


While the brain may consist of many 


different regions and sub regions, all of these parts 


work together efficiently and effectively to carry out 


the body’s functions. Any disruptions to this fragile 


system can cause harmful effects. AD is an 


extraordinary example of the previous statement. 


 


Pathophysiology of Alzheimer’s  


Alzheimer’s disease is a growing problem in 


American society. About 5 million Americans see the 


effects of AD, this estimate will likely triple to 14 


million, by the year 2060 [7]. AD is a dynamic, 


gradual progressive mental deterioration that 


commonly occurs in old age, and it is the leading cause 


of dementia [8]. It is caused by the buildup of protein 


that degenerates neurons in the entorhinal cortex and 


hippocampus, which is the connection to the memory 


part of the brain. It will then affect the cerebral cortex 


which is responsible for much of our language, 


reasoning, and social behavior. β-amyloid and tau are 


the proteins that do the degeneration. Amyloid builds 


up and creates plaque around and between the cells, 


which will disrupt cell function. Tau is the protein that 


assists in the generation of microtubules. These 


microtubules are essential in transporting nutrients, 


and the excess tau will begin to tangle and restricts 


nutrients from being transported [8].  


Figure 2 


These slight changes in the nervous system 


are enough to cause many problems, proving just how 


fragile our nervous system is. Although it may not be 


a sure fix, staying informed of the risk factors and the 


accrual of a sufficient number of beneficial vitamins 
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may assist in the prevention of AD. The possible risk 


factors include genetics, head injuries, vascular 


disease, infections, environmental factors, and 


lifestyle [8]. In theory, if plaque can be prevented from 


forming and the tau from tangling, there will be an 


effective prevention of AD by addressing the problem 


at its root. 


 


How vitamins affect neurodegeneration 


It is believed that the degeneration of the 


brain can be prevented with vitamins that include 


beneficial supplements to the brain. The common 


over-the-counter vitamins bought include Omega-3, 


Vitamin D, B12, and folic acid, which are widely 


disputed to reduce the probability of Dementia and 


reduce cognitive decline in the early stage of AD [9]. 


Based on the available data, it is believed that 


deficiencies in vitamins may affect the brain and 


increase your risk of having AD [10]. For example, 


having a deficiency in vitamin D has shown to increase 


your chances of developing AD, and low levels of 


vitamin B are associated with high levels of amyloid 


in the brain [10,11]. It has been proposed that many 


other vitamins can have a great effect on one's health 


particularly when it comes to AD.  


 


Specific vitamins and their effects on the 


treatment of Alzheimer’s disease   


Omega 3 Fatty Acids  


Since a low level of DHA, a type of omega 3 


fatty acid, in the hippocampus and frontal cortex is 


usually detected in AD patients, a diet that includes a 


higher intake of Omega 3 with DHA can improve the 


symptoms of AD [12]. Although there hasn’t been 


concrete evidence that Omega 3 can effectively 


eradicate Alzheimer’s, when taken long before 


symptoms arise, can be used as prevention and even 


help ease symptoms when they are mild [12]. Foods 


rich with Omega 3 include salad dressing, nuts, fish, 


tomatoes, poultry, cruciferous vegetables, fruits, dark 


and green leafy vegetables [13]. 


Axona (caprylic acid)  


Axona, also known as caprylidene, is a 


medical food and supplement that has caprylic acid as 


its active ingredient. It is a medium-chain triglyceride 


that serves as an energy source for brain cells that have 


lost their ability to produce glucose. In the case of an 


AD patient, it can replace the role of glucose. 


Although it hasn’t been approved by the FDA and is 


not recommended by the Alzheimer's Association, it 


has been observed through a small study that there was 


a slight improvement in cognitive function and 


memory in patients with moderate and mild forms of 


AD [14]. 


Vitamin D 


Vitamin D is a nutrient humans need that 


comes mainly from sun exposure, over-the-counter 


supplements, and foods rich in this mineral (Cod liver 


oil, Salmon, Tuna fish, orange juice fortified, 


Sardines, Beef liver). A meta-analysis conducted by a 


group of researchers at Neurology concluded that 


patients with AD had a lower presence of vitamin D 


than the control group of seemingly healthy 


individuals [15]. Results from a similar meta-analysis 


suggested that subjects deficient in vitamin D 


produced an increased risk of developing AD by 21% 


more than those with higher levels of the supplement 


[16]. Although it is observational, these studies pave 


the way for future trials that further prove whether 


vitamin D can successfully delay and prevent the onset 


of AD/dementia in geriatric individuals [17]. 


Figure 3 


Vitamin B12 and Vitamin B9 


Vitamin B9, also known as folate or folic acid, is 


a supplement that aids in the development of the 


central nervous system. Although it is highly regarded 


as a symptom reliever for AD patients, there is 


insufficient evidence that the combination of vitamins 
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B9 and B12 or either one alone can combat cognitive 


decline as no adverse or beneficial effects were 


concluded since patients did not experience a change 


[18, 19].  


 


The Mediterranean diet, a diet that combats 


Alzheimer’s 


While buying vitamins at your local supermarket 


is easily accessible, there are diets constructed 


carefully to improve mental and physical health.  For 


example, in Greece, the Mediterranean diet is based on 


fish, olive oil, nuts, and the careful consumption of 


wine [20].  


This diet supplies the consumer with 


monosaturated fats, Omega-3s, and antioxidants [21]. 


Not only does a Mediterranean diet give our brain 


DHA [22] and antioxidants that protect neurons from 


oxidant stress damage [23], but its containment of 


monosaturated fats can also decrease your risk of 


cardiovascular disease [24]. Although buying vitamins 


over the counter may be beneficial, there are plenty of 


dietary options that provide the nutrients and vitamins 


our brain needs to avoid, prevent, or stall out the 


effects of AD and neurodegeneration. 


 


Conclusion 


Alzheimer’s disease is a serious problem 


facing the United States today.   It is important to know 


what may help prevent or ease the effects of 


Alzheimer’s Disease. It is also important to know the 


effects, if any, of the different supplements discussed.  


We can conclude that folate and B12 with 


folic acid do not have any link to AD. Although in the 


cases of omega 3s and vitamin D, it is shown that low 


levels of each are detected in AD patients. While these 


supplements may not be cures or foolproof prevention 


for Alzheimer’s, the fact that low levels of each are 


prevalent in patients with AD is enough to suggest a 


sufficient amount of each is in your body at any given 


time. Axona has been shown to express slight 


improvement in cognitive function and memory in 


patients with a moderate and mild form of AD. An 


alternative route of reaping the benefits of these 


supplements is modifying your dietary plan. If you use 


your diet to your advantage, you are able to consume 


beneficial vitamins and minerals that have been 


proven to slow the progression of AD. 


Clinical research still needs to be conducted 


to investigate additional supplements and to discover 


any other variables that may affect the development of 


AD. Clinical research should not be something to fear 


because its main goal is to benefit society. The stigma 


around clinical research should be broken down to 


normalize clinical research. This will cause people to 


willingly participate, and this will help increase our 


knowledge of the world around us. It is also important 


to take action in your community by speaking on 


Alzheimer’s Disease and educating yourself and 


others about clinical research, including why it’s safe 


and beneficial. Together, we can work to find out more 


about Alzheimer’s disease and work toward a cure. 
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Introduction 


As the world continues to battle COVID-19 


as one, many young Americans have found themselves 


fighting a battle all alone (1). Some argued that 


government imposed lockdown and changes in 


routines may have worsened depression, and anxiety 


in youth minorities while others suggested mental 


health symptoms seemed to be reduced possibly due 


to the feeling of safety that being at home provided, 


the amount of time spent with family, and lessened 


academic pressure (1). However, as the lockdown 


went on for months, researchers confirmed that 


COVID-19 negatively affected and further isolated 


young minorities who were already suffering with 


mental health disorders (2). Evidence highlights how 


American youth, particularly youth minorities, facing 


socio-economic challenges and cultural factors had  


 


their mental health severely impacted (3). In many 


cases, this revealed the lack of communication, 


information and resources available to them (4). As a 


result, minority adolescents have become further 


disadvantaged and unable to perform crucial life skills 


due to depression, anxiety and the lack of interaction. 


Background 


COVID-19 is an infectious disease caused by 


SARS-CoV-2. This novel virus produces a respiratory 


disease in humans that may lead to severe disease and 


progression to hospitalization and even death. The first 


case was found in December 2019. COVID-19 greatly 


impacted millions across the globe but vaccinations 


against SARS-CoV-2 greatly reduced the risk of 


severe infections (5). Although disease severity has 


been reduced, the social impact of COVID-19 has led 


to suffering with depression and anxiety in many 
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individuals and has exacerbated it in those already 


impacted. Many studies show that COVID-19 


impacted the mental health of adolescents (6).  


Anxiety and depression are more than just 


feelings; they are disorders that interfere with 


everyday activities. The National Institute of Mental 


Health says major depressive disorder or clinical 


depression is a common but serious mood disorder. It 


causes severe symptoms that affect how you feel, 


think, and handle daily activities, such as sleeping, 


eating, or working. To be diagnosed with depression, 


the symptoms must be present for at least two weeks 


(7). 


COVID-19 has also led to the increase in 


anxiety disorders. Occasional anxiety is a normal part 


of life. Many people worry about things such as health, 


money, or family problems. But anxiety disorders 


involve more than temporary worry or fear. For people 


with an anxiety disorder, the anxiety does not go away 


and can get worse over time (6). COVID contributed 


to the decline in teens’ mental health, especially in 


youth minorities. Youth minorities struggled an 


abundant amount during government lockdowns and 


continue to struggle even today. 


Causes  


COVID-19 had a significantly negative effect 


on the mental health of many racial minority teens. 


Factors such as financial hardships, domestic abuse, 


marital status, lack of social interaction, racism, etc., 


greatly changed the way this youth group spent their 


time while in quarantine. These factors caused these 


teens to feel an extreme amount of stress, which in 


many circumstances led to many negative mental 


effects. When talking about monetary issues, domestic 


abuse, and marital status, all these issues connect to 


economic impacts caused by COVID-19. A great 


number of parents of minority teens lost their jobs due 


to COVID-19, or they weren’t able to work because of 


fear of contracting the virus. The lack of money in 


households led to many parental fights which 


increased the rate of domestic abuse (2). However, the 


economic decline wasn’t the only thing that led to 


these issues. The struggle with mental health was also 


greatly influenced by racism. Many of these teens 


were faced with discrimination from people targeting 


their race. There were many hate crimes targeted 


towards minority groups during the pandemic, which 


led to fear in these teens when going out into society. 


Many feared leaving their house and for others 


lockdown restrictions restrained them from doing so. 


This led to lack of social interaction which caused a 


decrease in communication skills (8).  


Latino Youth--Cultural and Social Effects 


COVID-19 affected cultural norms in many 


ways, particularly for the Hispanic community. For 


instance, a popular coming of age event is the 


celebration of young women with a quinceanera. This 


is a wedding-like event that honors young girls and 


their contributions to society. Quinceaneras are way 


more than just parties; they play a vital role in a young 


woman's confidence to take on the challenges that life 


will bring. Not being able to participate in an event that 


has taken place for generations before can take a huge 


toll on young Latina women. The 15-year anticipation 


and planning for this tradition that is now futile for 


some families can really affect the mental health of 


these young individuals.  


The Hispanic culture traditionally embraces 


the “pull yourself up by your bootstraps” mentally. It 


may be difficult for some youth and adolescents to 


subscribe to this way of thinking. When a minority 


Hispanic teenager complains or says that they are 


struggling with depression, the parents usually don't 


believe them and don't believe such disorder exists. 


Parents invalidate, making them alienate themselves 


and therefore dig the proverbial hole for their own kids 


even deeper. COVID-19 has only worsened this 


dilemma during the pandemic and after. The mental 


health of youth minorities is so important and more 


awareness can help youth develop coping 


mechanisms. 


As an added burden, Latino children that 


come from immigrant families are at a heightened risk 


of mental health issues like depression due to the 


increased amount of media coverage on the 


deportation of children like themselves or family 


members. On social media, there is a mass amount of 


viral videos and information about the immigrant 


Latino community placed at the border during the 


pandemic. These videos included imagery of families 


being separated, sleeping in foil bags, and being 


deprived of their basic needs. The close proximity of 


everyone in these videos made it a COVID-19 hotspot. 


These videos were shown to increase depression 


symptoms in Latino children (11). For many, this 


could turn into a reality as many are undocumented 


and don’t have stable ground.   
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Asian Youth 


The mental health effects of COVID-19 


affected Hispanic youth was also prevalent among 


American Asian youth. There was an increase in 


anxiety and depression within the Asian community 


that resulted from the fear of being racially profiled 


and hate crime. Hate crimes against the Asian 


population increased 145% in the 16 major cities in the 


US from 2019 to 2020. A study showed that 543 


Chinese American families have faced either direct or 


indirect racism either in person or online (12). This 


shows how common it was to be racially profiled, and 


validates their heightened feelings of anxiety and 


depression.  


There was a decrease in job availability 


regarding the Asian-owned businesses that required 


close contact such as beauty services. The 


unemployment rate for Asian Americans fell the 


lowest compared to other ethnicities during the Covid-


19 pandemic (12). This could also be another factor 


affecting the youth because financial hardships caused 


an even greater effect on their social and emotional 


health.  


Management 


COVID-19 has brought great stress among 


the people of the United States and as we slowly start 


returning to our everyday life we see that a lot of 


people are left with mental health issues due to the 


lockdown. Just like every other disease or illness, 


mental health should also be treated as soon as 


possible. When it comes to minorities such as Asians, 


Hispanics, and African Americans, it can be difficult 


to access these treatments. However, out of all the 


minorities listed previously, Hispanics have the lowest 


rates of medical insurance in the United States, which 


shows just how hard it is for Hispanics to access 


healthcare (13). This not only makes it nearly 


impossible for these groups to get mental health but 


also exacerbates the spread of SARS-CoV-2 as many 


of them don't get the opportunity to get tested or go to 


the doctor. Something that can be done to prevent the 


spread of COVID-19 in a community is by making 


COVID testing and care accessible and equal for 


everyone. Other things that can be done to manage 


stress is to communicate with other people such as 


neighbors, classmates, counselors and healthcare 


professionals at schools so that they are able to create 


a feeling of security and would furthermore help lower 


the risk of depression (14).  


Aftermath 


The COVID-19 pandemic has left a 


significant impact on the youth minorities and how 


they are struggling in everyday life. From social to 


domestic abuse, racism to financial hardship, and 


marital status to stress. All this forever alters the way 


the youth is living their lives and how they should be 


taking care of themselves. Some struggle on where to 


look for healthcare being available, and even reaching 


out to those in fear of being assaulted or racially 


profiled. They are expected to get straight back to how 


they were living before, which contributes to even 


more stress. All these public problems have a domino 


effect on each other leaving our youth scared and their 


mental health affected. This is not a gradual problem, 


but rather an emergency call for the future of the 


development and safety of children. Due to the 


prolonged lockdowns of the U.S. There are many 


neurological developments being impaired in young 


generations (14). Not only is it affecting their 


development, it is also affecting their economic status 


that may lead to some falling into poverty, again 


exacerbating their health and social challenges. 


Children are trying to catch up to the world's 


expectations despite extreme isolation that COVID -


19 induced, leaving youth to hastily gain critical life 


skills and hopefully make a healthy transition into 


adulthood. 
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Introduction 


In February 2020, The United States was shocked with 


a virus that abruptly changed citizens’ lives, 


particularly those of adolescents. Initially, Students 


were let out for an extended spring break, only to find 


out that they would not be returning to in-person 


instruction until further notice. COVID-19, also 


known as the coronavirus disease, was first discovered 


in Wuhan, China in December of 2019. Research has 


shown that specific viruses, such as beta coronaviruses 


and alpha coronaviruses, are known to have the main 


host be a bat or other zoonotic organism (1). An 


individual who contracts this disease may experience 


symptoms such as fever, chills, cough, shortness of 


breath, difficulty breathing, fatigue, muscle or body 


aches, headache, loss of taste or smell, sore throat, 


congestion or runny nose, nausea or vomiting, and 


diarrhea (2). SARS-CoV-2 is transmitted by direct or 


close contact with aerosolized particles of the virus 


thus causing a respiratory infection. To regulate 


transmission, society was put under a worldwide  


 


quarantine. Citizens were expected to stay in their 


houses, universal mask mandates were imposed, and 


copious amounts of hand sanitizer and disinfecting 


wipes were utilized like never before. Due to the social 


isolation brought along with this global pandemic, 


society has been presented with a staggering 60.8% 


increase in anxiety, a 54.1% increase in the feeling of 


loneliness, and a 59.8% increase in depression (3). The 


impact on society’s mental health was unparalleled.  


 


Social Isolation 


 
Social interaction is essential in a person's life, 


therefore government imposed lockdowns may cause 


isolation and loneliness. An article from 2020 stated 


that social isolation and loneliness increased the risk 


of depression, and possibly anxiety up to 9 years later. 


They also found that duration of loneliness was more 


strongly correlated with mental health symptoms than 


intensity of loneliness (4). Results from this study 


show that potential issues with depression and anxiety 


can follow the events of isolation. In the context of 
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COVID-19, we know that some students were forced 


to stay home to take care of their younger siblings, 


forced to go to work because their parents were 


unemployed due to COVID-19, or weren’t able to 


communicate with people because they didn’t have the 


financial and technological resources needed to 


communicate with others. Previous literature has also 


found that loneliness has been a factor for sensory loss, 


connective tissue, auto-immune disorders, 


cardiovascular disorders and obesity. If loneliness 


continues, it may decrease physical activity leading to 


an increased risk of frailty and fractures (5). The study 


shows that not only does social isolation affect mental 


health but physical as well. As researchers, there 


should be work to mitigate the effects of isolation in 


the youth population. Adolescents are likely to 


experience depression and anxiety during and after 


quarantine, so clinical services should offer support 


and interventions as well as be prepared for the 


increase of mental health problems. 


 


Depression 
 


Depression is a mental condition characterized by 


chronic sorrow and loss of interest. It affects how you 


feel, think, and behave and can lead to a variety of 


mental and physical difficulties. It is also known as 


major depressive disorder and is defined as “a sad 


mood lasts for a long time and begins to interfere with 


normal, everyday functions.” (6) In a study done on 


Chinese adolescents in Shanghai, a survey was 


distributed to 4,342 primary and secondary school 


students that included questions about their 


physiological distress, life satisfaction and perceived 


view on at-home quarantine. The results showed that 


depression was the second most prominent disease 


with (19.7%) of the participants developing new 


symptoms (7). Concerning, amongst the participants, 


each developed new issues, after being sent home for 


quarantine. Under-recognized and untreated 


depression and anxiety symptoms have deleterious 


effects on physical functioning and social interaction 


which would lead to an increase in fatigue (8).  In this 


study, depression also increased across participants 


due to the lack of student interaction within one 


another. As an additional burden, COVID-19 


restrictions kept students from attending practice, 


going to the gym or doing any sort of physical activity, 


which are important activities to combat signs of 


depression.  


 


These findings are not unique to adolescents suffering 


in Asia but also affecting children in North America. 


Similarly, in a study conducted on adolescents in the 


United States, an online questionnaire was used to 


gather information regarding students’ mental health 


post-lockdown. The results indicated that an alarming 


39% of the 1,948 participants developed symptoms of 


depression after the government-mandated lockdown 


(9). Common causes amongst students were fear of 


getting infected, being unaware of the effects of 


COVID-19, facing the rapid increase of cases, 


contemplating the detrimental outcomes including 


death, and having to adjust to a new environment of 


learning. With problems such as having to worry about 


not having the internet available, a less peaceful 


atmosphere where students can’t focus, especially if 


siblings participate in online classes, and not having 


the peace of mind that they are able to discuss their 


problems or questions to the professor easily, there’s 


no doubt students have developed some mental 


blockade from its notable effects. Similarly, both 


continents have both grown equally in depression 


cases, living in similar conditions (7,9). 


Anxiety 


Anxiety is the excessive, constant fear and 


intense worry about everyday situations. It is an 


emotion characterized by their feelings of tension and 


certain thoughts (10). People with anxiety disorders 


often have recurring thoughts or concerns that bother 


them. They may avoid certain situations out of fear, 


creating general anxiety. COVID-19 has caused 


adolescents to worry about getting sick during the 


pandemic, and constantly worrying about the future. 


Anxiety may also have physical symptoms such as 


sweating, trembling, dizziness or a fast heartbeat (10).  


 


Many young adolescents have suffered from 


anxiety throughout COVID-19, specifically from 


being isolated throughout the pandemic and not 


participating in any social interactions (11). Young 


children were left alone by working parents, 


unsupervised at home, which had an effect on many 


children creating separation anxiety. Bottling up many 


feelings and not being able to talk to someone was also 


a cause which created excessive feelings in many 


situations.  


 


Many families have also lost close relatives 


due to COVID-19 and did not have any social support, 


which caused them to be irritable and angry. The 


pandemic made it hard for many, specifically 


adolescents who were already struggling with mental 


health, bringing them a sense of loneliness and stress 


after being isolated in their own homes for a long 
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period of time and then having to return to their 


original lives. Although being isolated caused many to 


encounter anxiety symptoms, having to return to the 


community, their normal routines and hide the 


setbacks in their academic and professional work has 


been difficult for many people (12). This can increase 


rates of elevated anxiety and depression symptoms in 


young adolescents, which can lead to frustration and 


helplessness.  


 


It is presumed that children might resist going 


to school after the lockdown is over and may face 


difficulty in establishing rapport with their mentors 


after the schools reopen. Consequently, the constraint 


of movement imposed on them can have a long term 


negative effect on their overall psychological 


wellbeing (13). Two studies have reported rates of 


anxiety ranging from 18.9% to 37.4% in young people 


during the pandemic (14). Because of school closure, 


it has influenced the behavior of many adolescents. 


Many school activities helped these teens with their 


physical and mental health. 


Conclusion 


 


The worldwide coronavirus pandemic has presented 


society with many aspects, a large majority of them 


negatively impacting one's mental health. To name a 


few of these effects, social isolation, leading to 


loneliness and mental health issues, such as depression 


and anxiety. If one already had any of these issues, 


they would escalate to an unthought of extent and 


would lead to an increased rate of suicides. The result 


of this pandemic has caused a mental health impact 


that is just staggering. These emotional reactions were 


outcomes from being secluded from the world 


throughout COVID-19. This pandemic has had such a 


great impact on everyone, especially on adolescents 


affecting their mental health immensely. We can help 


our adolescents by taking them to a therapist where 


they can get help, where they can talk about their 


troubles or just somewhere we know they can get 


better. We are still trying to recover slowly but surely.  
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Introduction  


 
Alzheimer’s is the most common form of 


dementia, a term which stems from Latin that refers to, 


“a state out of mind” [1]. Dementia has been around 


since ancient times and has been routinely classified as 


a condition of old age. Individuals with dementia were 


often seen in an almost age reversing process, as their 


mental state diminished to an infant-like level. As 


more studies of dementia have progressed, questions 


have been raised over whether or not the condition is 


truly age-bound.  


 


Alzheimer’s Disease (AD) 


 
Dementia is the term used for diseases that 


impair cognitive abilities. Alzheimer’s is a  


 


 


form of dementia and is the sixth leading cause of 


death in the US. This brain disorder can occur in two 


age groups; there are those that experience early onset 


between their 30’s to 60’s and others experience onset 


between the mid 60’s to late 80’s [2]. A major 


indicator of Alzheimer’s is Mild Cognitive 


Impairment (MCI), an early stage of memory loss. Not 


everyone with this diagnosis develops Alzheimer’s, 


but it is a common indicator. Neurological 


mechanisms are affected when you have AD and, 


unfortunately, the damage is widespread. Neurons 


stop functioning and lose connection with other 


neurons and eventually die. Over time, individuals 


with AD slowly lose their ability to function 


independently due to lack of brain cell 


communication. 
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Disease Progression & Effects of AD on 


Patients 


 
           The brains of individuals with AD show signs 


of moderate atrophy of the limbic lobe structure which 


affects consciousness and emotional state. The lobe is 


responsible for communication to other parts of the 


brain and for fight or flight responses. Thus, when the 


lobe is atrophied, the loss of cells causes impairment 


of individuals and sporadic behaviors [3]. Taking 


Alzheimer's disease’s neuropathology as an example, 


memory loss is one of the first symptoms that patients 


with Alzheimer's disease report. Working memory, 


long-term memory, and declarative memory are all 


impacted in the early stages of the disease. 


 


Alzheimer’s progresses gradually depending 


on the level of severity the individual encounters. 


Diagnosis of Alzheimer’s is difficult, and because 


there is no cure, treating the disease is difficult. People 


who develop AD become disoriented, confused, 


unable to tell time, recognize people, or recall recent 


events. 


 


Individuals with AD lose brain function 


gradually and forget how to perform tasks that require 


the use of cognitive skills. This includes reading, 


writing, speaking, and understanding. As to why AD 


patients start to lose these skills, the NIH has stated 


that “Alzheimer’s disease causes brain cells to die, so 


the brain works less well over time. This changes how 


a person acts” [4]. Aggression is one of the most 


common behaviors exhibited in individuals. 


Wandering, paranoia, confusion, and hallucinations 


are also common developments [5]. As the disease 


progresses, these behavioral changes will also begin to 


amplify within the individual. The rate at which the 


individual is lucid (aware) also becomes less frequent 


and conditions tend to worsen with time.  


 


 AD has an impact not just on the individual 


but also on the people around them. Family members 


must deal with work-related stress, such as the need to 


change their schedule because they are caring for a 


loved one.  


According to a recent study, 57% of caregivers had to 


work late, leave early, or take time off; 16% had to 


miss work, 18% had to switch from full-time to part-


time employment. In another study, 9% had to quit 


their job completely, and 6% had to retire early [6]. As 


a result, family members stop caring for their loved 


ones, which leads to individuals with AD being placed 


in long-term care facilities, or causing AD to progress 


into severe stages at faster rates because there is no 


available caretaker. 


 


Alzheimer’s in America: Race & Ethnicity  


 
The occurrence of AD in people aged 65 or 


older is about 1 in 10. However, minorities tend to 


develop AD at an alarming rate. Race and ethnicity are 


vast risk factors for developing AD. The CDC states 


in preceding order that, "... African Americans (13.8 


%), followed by Hispanics (12.2 %) ..." are more prone 


to developing AD. The CDC even stated that, “By 


2060…there will be [an estimated] 3.2 million 


Hispanics and 2.2 million African Americans with 


AD” [7]. Factors that may be contributing to this 


disparity are high blood pressure and diabetes which 


are more prevalent in these communities. Both 


conditions contribute to a greater prevalence of AD 


because blood vessels in the brain are more susceptible 


to damage due to hypertension [8]. Data has also 


shown that blacks are about two times more likely than 


whites to have AD, while Hispanics are about 1.5 


times more likely. Black individuals are also more 


likely to experience delusions, hallucinations, 


aggression, and irritability, in comparison to other race 


groups. 


 


Gender Prevalence 


 
Although both men and women are able to 


develop AD, women have been proven to be more 


susceptible. Of the 6 million people in the U.S. with 


AD, women make up more than half of this number. 


Studies have given some explanation to this issue, 


expressing results that support women being at much 


greater risk. This may be because women live longer 


than men. Additionally, according to Harvard Health 


Publishing, “…women are twice as likely to have an 


autoimmune disease compared to men.” [9] On the 


other hand, men begin exhibiting signs of lucidity 


before women. In essence, women are slower to show 


the side effects of AD, like mental decline, compared 


to men. They have appeared to surpass males when 


conducting memory tests in the first stages of 


Alzheimer’s [10]. However, this does in fact change as 


amyloid plaque, proteins which form in the creases of 


nerve cells, increases in females, unfortunately, so 


does lucidity; meaning that the disease grows 


exponentially faster in later stages of AD in women 


[11].
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Diagnosis 


 
There is no way to know if an individual 


truly has AD. The only accurate way to diagnose an 


individual is post-mortem during autopsy. If an 


individual is diagnosed with Alzheimer’s (based on 


symptoms and factors), the development of AD to 


death ranges 4-20 years [12]. 


 


Treatment  
 


There is no cure for Alzheimer’s disease but 


there are ways to slow the progression. Medications 


are provided to people who are suffering from 


Alzheimer’s, including Cholinesterase inhibitors and 


Memantine (Namenda) which have both been 


approved by the FDA. According to Mayo Clinic 


“...Cholinesterase inhibitors boost the amount of 


acetylcholine available to nerve cells by preventing its 


[nerve cells] breakdown in the brain” [13]. This 


medication can slow the progression but it can’t cure 


AD nor stop the total destruction of nerve cells.  A 


reported problem with this medication is loss of 


effectiveness over time. This is because as the disease 


progresses, the brain will produce less acetylcholine, 


a neurotransmitter of the parasympathetic nervous 


system that plays a role in memory, learning, and 


neuroplasticity. The side effects consist of nausea, 


vomiting, and diarrhea but can be combated by taking 


the medication with food or receiving treatment in 


low doses. On the other hand, Memantine is used 


when the individual is in the late, severe stages of AD. 


The medication is used for people who are older 


because the drug regulates glutamate, “a messenger 


protein widely involved in brain functions including 


learning and memory” [14]. Memantine is an 


effective medication as it is said to improve memory; 


however, side effects include body aches, dizziness, 


constipation and headaches. 


 


Research & New Findings 


 
The current understanding of Alzheimer’s 


Disease is limited, and there is no early diagnosis or 


therapy currently available. Nonetheless, it is agreed 


that the causes for AD include increasing age, 


genetics, head injury, vascular disease, infections, and 


environmental conditions (exposure to heavy metals, 


trace metals, etc.). 


 


Through the past few years, the 


understanding of the disease has significantly 


advanced (diagnosis, prevention, and treatment). But 


despite the significant progress that has been made, 


the cause of pathological changes in AD is still 


unknown. Despite no official theory being confirmed, 


scientists suggest that an impairment in the 


cholinergic function is a major risk factor for 


Alzheimer’s disease [15]. Cholinergic medications 


are a category of pharmaceutical agents that act upon 


the neurotransmitter acetylcholine, the primary 


neurotransmitter within the parasympathetic nervous 


system (PNS). Others believe that an alteration in 


amyloid B-protein production and processing is the 


main initiating cause of Alzheimer’s disease [16]. 


This is due to the fact that Amyloid-B peptide is a 


major component of senile plaques that commonly 


form in brains affected by AD. 


 


Because of the unknowns affiliated with AD, 


the number of clinical trials has increased over the last 


few years. Of these clinical trials, stem cell therapy 


has been used as a disease-modifying treatment for 


AD. The number of studies on stem cells increased 


after the failure to create new drugs for Alzheimer’s 


[17]. Another clinical trial involves drug treatment of 


AD, and suggests that the pathological changes 


associated with Alzheimer’s begin 2-3 decades before 


the first symptoms of Alzheimer’s appear. Based on 


data derived from the trials, it has been concluded that 


pharmacological therapy could benefit individuals in 


the pre-clinical stage of Alzheimer’s (before the 


disease is diagnosed [18].  


 


In another study, researchers have proposed 


that Herpes Simplex Virus (HSV-1) can be a risk 


factor for the development of AD. Studies conducted 


on mice infected with the HSV-1 have shown 


neurological degeneration and memory loss that is 


commonly affiliated with AD. In short, the study 


suggests that AD may have a viral origin. The study 


has ultimately raised hopes for a potential HSV-1 


vaccine that could in turn diminish the rate at which 


AD is developed among the general population [19]. 


 


Conclusion & Discussion 


 
It is generally assumed that Alzheimer's is a 


disease of age, but it has been learned that AD can 


begin as early as 30 years old [2]. However, research 


conducted on early-onset AD is limited as the total 


case makeup is not vast. In studying Alzheimer’s, it 


has been found that the disease causes brain 


deterioration that results in severe diminishment. 


Research did not discuss fully, however, the extent of 


damage that occurs in individuals with AD, nor the 


fact that deterioration of memory and changes in 


behavior are typically uneven and untimely. This is 
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likely due to the fact that the disease progresses in 


different ages among affected individuals, and that 


bodily functions (brain mechanisms) can be 


influenced by many factors (education, environment, 


etc.). 


 


Additionally, it was found that the disease 


affects women more than men. This also extends to 


Hispanic and African American minorities. In relation 


to women, AD likely develops more frequently 


because of high life expectancy. Moreover, Hispanic 


and African Americans are more likely to develop AD 


due to predisposition to diabetes and high blood 


pressure. This insight has raised questions in relation 


to women and the rate of Alzheimer’s. It is known that 


during pregnancy, women are likely to develop 


gestational diabetes due to hormonal imbalances [20]. 


This in turn causes high blood pressure which is a 


catalyst in the development of AD. Women are also 


susceptible to hormonal imbalances which may 


account for deficiencies that can lead to brain 


dysfunction.  


 


 Currently there is no cure for AD, but there 


are medications that help with memory loss and 


disease progression. It was found that pharmaceutical 


treatments may help in the prevention of AD [18]. 


Additionally, studies have found that AD may be 


linked to HSV-1 (Herpes Simplex Virus) [19]. These 


findings have been backed by clinical trials and 


immunology of viruses in relation to cancer and other 


diseases. Although AD does not root from one 


specific cause, it is anticipated that the future of 


treatment for the disease moves in this direction for 


future disease prevention. There is not one singular 


way to eradicate this disease in the general population, 


but it should be noted that education, both of 


individuals and the disease itself, can help decrease 


the occurrence of AD.  
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Introduction 


What started out as an epidemic in December 


2019, COVID-19 soon became our new reality when 


it became a global pandemic. During this time, 


healthcare workers around the world began 


experiencing mental illnesses such as depression 


(77.6%), insomnia (50.4%), and anxiety 7(60.2%) due 


to the pandemic [1]. The pressure of saving lives, the 


demand for aid, and the restless nights began to 


become overbearing. As humanity started to panic and 


the world began to slowly shut down, society relied on 


our healthcare practitioners to save us.  


 


Essential Workers  


 


Among the medical professionals who were 


overwhelmed by the COVID-19 pandemic were those 


who worked on the front lines such as nurses, doctors, 


pharmacists, and respiratory therapists. A healthcare 


provider is a person or entity that provides medical 


care or treatment for the sick or injured [2]. The 


community heavily relied on healthcare providers 


during the pandemic to treat patients infected with 


SARS-CoV-2 and healthcare facilities offered higher 


wages as the first step to improve employee retention 


in healthcare. Frontline healthcare workers had 


enormous responsibilities beyond patient care, 


including mass COVID testing for large populations, 


hosting vaccine clinics, acting as liaisons between 


patients and their families, and educating the public 


about SARS-CoV-2 transmission and treatment. 


These burdens caused healthcare workers to be greatly 


overworked and led to physical and emotional 


exhaustion.  
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Social and Emotional Impact 


 


Rising mental health challenges were 


reported by these professionals including: post-


traumatic stress, burnout, depression, and anxiety. 


This was due to their occupational activities during 


and after the pandemic [3]. Countless reviews have 


been conducted on healthcare workers' mental health 


throughout the COVID-19 pandemic. A recent 


literature review identified 13 studies that reported that 


1 out of every 5 health care workers have insomnia [3]. 


Other researchers identified 20 studies that concluded 


that healthcare workers generally reported more 


anxiety, depression, and sleep problems, compared to 


the general population [3]. Healthcare workers have 


been at risk of emotional strain and physical 


exhaustion from the provision of care to the increasing 


numbers of patients, who rapidly deteriorated [4]. In 


their work environment, they had a higher chance of 


being exposed to critical illnesses and fearing the 


death of their co-workers [4]. Nurses were obligated to 


work in the frontline and risked being exposed and 


infected with SARS-CoV-2. Nurses had to cope with 


not only their physical well-being but also their 


emotional well-being. A study shows that a total of 


34.1% of nurses suffer from emotional exhaustion, and 


12.6% suffer from depression [5]. 


 


Workload 


 


While they worked, healthcare workers 


experienced irregular hours and higher workloads, as 


they had entered new or unfamiliar clinical roles [6]. 


The extreme pressures that were experienced by 


healthcare workers during a pandemic had increased 


their risk of burnout, which has adverse outcomes, not 


only for individuals' well-being but also for patient 


care and the healthcare system [6].  Workloads in the 


night shifts were significantly higher, compared to 


rotational and morning shifts [7]. 8 hour shifts 


compared to 12 hours had lower mental workloads [7]. 


Nurses caring for patients who contract coronavirus 


disease have experienced significant traumas in the 


form of increased workloads, negative patient 


outcomes, and less social support system access [8]. 


This leads them to become paranoid about the risk of 


exposure towards loved ones. Pre-COVID, nurses had 


to do total care on a patient with a 1:1 ratio. As the 


number of nurses gradually decreased, due to the rise 


of COVID-19, the number of patients outnumbered 


the number of nurses, resulting in a 1:4 ratio [9]. The 


increased number of patients per nurse led to job 


dissatisfaction and position burnouts [10]. Burnout 


causes health professionals to leave, resulting in 


shortages that affect the mental health of those left 


behind. They were more likely to feel fatigued 


compared to other healthcare workers, and were 


concerned about exposing family members they lived 


with to COVID-19.  


 


Resource Shortages 


 


The lack of full protection of nurses across 


the health industry has raised ethical questions such as 


the extent of their duty, scarce resources, and the 


failure of personal protective equipment [11]. They 


were faced with deciding which patient to save and 


which they had to watch suffer. A severe shortage in 


gloves, medical masks, goggles, and face shields 


struck fear of the thought of infecting themselves or 


loved ones. In order to protect themselves and their 


families many health care workers resigned. This 


resulted in a significant decline in workers in the 


healthcare field. Not only was there not enough 


equipment, now there were not enough essential 


workers.  


 


Conclusion 


 


There has been a significant negative effect 


on the mental health of healthcare personnel as a result 


of the limited, uncooperative, and life-threatening 


labor in the confined COVID-19 environment. 


Working shorter shifts and adjusting them can help 


improve healthcare workers' cope with crises and 


ensure worker safety. To prevent mental health issues 


in the future, workers' trauma and experiences should 


be kept to a minimum [12]. 
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Introduction 


 
Today, obesity is a prevalent problem in the 


United States not only in adults but unfortunately, also 


affecting our children. Obesity is a disease involving 


an excessive amount of body fat. Obesity increases the 


risk of other diseases that could be more dangerous for 


example heart diseases, diabetes, high blood pressure, 


and certain cancers. Many children, regrettably, get 


these diseases at a very young age.  


 


According to the CDC, “obesity among 


children and adolescents is still too high” [1]. In a 


study done from 2017-2020, about 14 million children 


from ages 9-12 suffered from obesity in the United 


States. Childhood obesity in the United States mostly 


affects Hispanic and African American children more 


than any other ethnic group. Hispanic children have a 


higher percentage of obesity than African American 


children with 26.2% and African American being 


24.8%. We will look at the risk factors, diseases and 


possible management of this growing problem with 


our children and look at possible solutions [1].  


 


 


Risk Factors 
 


Diet 


 
Fast foods are foods that are usually prepared 


quickly in restaurants or at home. With a busy society, 


quick meals sometimes are a choice for many 


American families. Fast foods may come full in 


saturated fat, sodium, preservatives and calories. 


Children love to consume fast food because of all these 


things they have available. Children don't know what 


they are consuming, what they know is the food is very 


tasteful. The percentage of children with obesity 


increased. In a survey organized by CSE, 13,274 


children reported that 93% ate packaged food and 68% 


consumed packaged sweetened beverages more than 


once a week, 53% ate these products once a day [2]. 


Children consume food with high levels of sugar, salt, 


and fat from fast foods more than once a week.  


 


Obesity has more than doubled in children 


since 2017 [2]. Doctors saw that fast food intake was 


categorized as more than 4 times per week. Ever since 


COVID19 started, the percentages in obesity not just 
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for children but for everyone else increased. COVID-


19 had an impact on obesity when children started to 


consume fast food due to the compromise of immunity 


in the individuals and further exacerbating organ 


damage [2]. Since COVID-19 was really scary, people 


wouldn’t go out as much to buy groceries [2]. Fast 


food was an accessible option most of the time. In the 


Hispanic culture, when we find food at the house or 


anywhere, we end up eating it. Especially children, 


there could be candies, chips, chocolates, sweet stuff, 


etc., and kids will eat it. Obesity changed once the 


percentages raised due to fast foods.  


 


Effect of school diet on obesity 
 


The benefits of school food are various. It 


offers beneficial nutrients. However, children don’t 


eat it because they don't like the way it tastes or looks. 


Students start eating junk food they buy either at 


school or at the shop if they don't eat the school lunch. 


Obesity is a national epidemic in which 1 in 3 children 


are at risk for preventable diseases like diabetes and 


heart disease due to obesity. School meals are trying 


to help children learn how to have a healthy lifestyle 


[3].  


 


The healthy, hunger free kids act of 2010 are 


in charge of the changes for the school meals [3]. The 


new school meals are deliberately high in nutrients and 


low on calories. These meals have to be consistent 


with nutrition science, the new portion sizes and 


calorie ranges reflect the latest scientific 


recommendations. Based on their age, students are 


getting recommended portions. Schools are providing 


more vegetables and fruits [3]. School food may not 


be causing obesity, but it is the reason why children 


choose junk food over the food from lunch which leads 


to obesity. Students skip their meals and eat junk food 


sold in vending machines or at school. One way we 


can avoid this is to research what students from 


different backgrounds like and take out vending 


machines from schools.   


 


Portion control 


 
Children can maintain a healthy weight by 


learning healthy eating habits from their parents, 


guardians, and teachers. According to research, when 


presented with larger servings, consumers 


unintentionally consume more calories. Reduce the 


availability of salty, high-fat, and high-sugar snacks 


for your kids to help them establish healthy eating 


habits [4]. 


 


Utilizing calorie counters can help you lose, 


maintain, or gain weight. The right number of calories 


should be consumed along with a well-balanced diet. 


Food labels should be properly read and understood to 


ensure that calories are consumed along with 


unsaturated fats, complex carbs, low salt, vitamins, 


and proteins. When cutting calories to lose weight, you 


need to be cautious. Lack of nutrients could arise from 


drastically reducing calories. A person must burn off 


3500 calories in order to shed one pound (lb) of weight 


[18]. By increasing physical activity and lowering 


daily caloric intake, this can be achieved. Losing more 


than 2 pounds (lb) of weight per week is not advised 


in order to maintain a sufficient intake of nutrients [5]. 


For more information: (How to Avoid Portion Size 


Pitfalls 


 


Additionally, it's essential to drink enough 


water each day for your health. Dehydration can be 


averted by drinking water. When water is exchanged 


for beverages with calories, body weight can be 


controlled, and calorie intake can be decreased. 


 


Added sugars provide calories but no 


important nutrients to your diet. As a result, they 


cannot be utilized to increase muscle mass, give 


vitamins, encourage a feeling of fullness, or offer any 


other nutritional advantages. 


 


Diseases 


 


Diabetes Type 2 
 


A diet that contains too much sugar can cause 


type 2 diabetes, heart disease, weight gain, and obesity 


4]. Type 2 diabetes affects 90–95% of patients with 


diabetes [6]. Your body struggles to properly utilize 


insulin in type 2 diabetes, making it difficult to 


maintain normal blood sugar levels [6]. 


 


Carbohydrates, lipids and proteins break 


down into glucose which serve as a primary source of 


energy in our bodies releasing it into our bloodstream 


[6]. Our bodies require energy in the form of ATP for 


a variety of processes, such as metabolism, respiration, 


excretion, and exercise. Our systems control the 


surplus glucose by storing it as glycogen in the liver, 


releasing the hormone insulin from the pancreas to 


control blood sugar levels, and cleansing the blood of 


extra waste materials, including glucose, through the 


kidney. 


 


Diabetes is brought on by an overabundance 


of glucose in the liver, which harms the pancreas' 



https://www.cdc.gov/nccdphp/dnpa/nutrition/pdf/portion_size_pitfalls.pdf

https://www.cdc.gov/nccdphp/dnpa/nutrition/pdf/portion_size_pitfalls.pdf
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declining ability to secrete insulin.  Kidneys are then 


challenged to remove waste from blood. 


 


Skin conditions like Acanthosis Nigrican can 


cause black patches to develop in body crevices like 


your neck, armpits, groin, hands, elbows, or knees. 


This may be a symptom of insulin resistance and could 


indicate type 2 diabetes. 


 


Heart Disease 


 
According to statistics from 1976 to 1980, 6.5 


percent of children aged 6 to 11 were obese; by 1980, 


the number had risen to 17 percent [7]. Nearly 9,000 


kids and teenagers ages 3 to 19 who were overweight 


or obese participated in this study “Cardiometabolic 


Risks and Severity of Obesity in Children and Young 


Adults”. Doctors checked these young people for 


diabetes, high blood pressure, high cholesterol, and 


other critical heart disease risk factors. Type 2 


diabetes, high blood pressure, and high cholesterol are 


just a few of the heart disease risk factors that are 


brought on by childhood obesity and were originally 


believed to be “adult” health issues. The earlier heart 


disease and stroke develop, the earlier childhood 


obesity manifests itself. You can lose more weight if 


you exercise, eat a balanced diet high in protein but 


low in fat, and estimate your servings so that they are 


appropriate. 


    


Hyperlipidemia in Obese Children  


 
Hyperlipidemia has become a common 


condition amongst obese children [8]. This condition 


conveys there are abnormal levels of lipids, or fats 


circulating in the blood.  Since high cholesterol has no 


symptoms, many people are unaware that their 


cholesterol levels are unhealthy. However, a quick 


blood test can detect high cholesterol. Hyperlipidemia 


can be caused by consumption of food or genetics in 


which cholesterol is produced in your body naturally. 


One of the main risk factors is a person’s diet which 


can lead to obesity and later on to hyperlipidemia, 


narrowing the arteries and blocking the flow of blood. 


Processed foods and foods high in saturated and trans 


fats are the main causes of obesity in children, being 


overweight or obese raises the chances of developing 


hyperlipidemia because there is a higher likelihood to 


have increased levels of fat tissue.  


 


Seven percent of U.S children and 


adolescents ages 6 to19 have high cholesterol 


(hyperlipidemia) [8]. Children are more obese today 


than in previous times due to the high consumption of 


fats. Thus, obesity in childhood is considered one of 


the major critical public health problems. Based on a 


study conducted on body size and other factors the 


prevalence of obesity and the association between 


obesity and hyperlipidemia amongst the children was 


demonstrated [9].  


 


Peripheral Artery Disease  
 


A composition of saturated fats may cause 


peripheral artery disease, narrowing arteries including 


blood flow to arms and legs[10]. Arteries narrow due 


to accumulation of fatty deposits in aleurites caltheos 


(crosis) reducing blood flow. Peripheral nerves are 


very fragile and easy to damage. A nerve injury can 


cause loss of communication with muscles and organs. 


The treatment for peripheral artery disease includes 


maintaining a healthy lifestyle, with a healthy diet, 


exercise, and sometimes even medications. 


Medications may be needed to reduce cholesterol, 


high blood pressure, regulate glucose, prevent colds, 


and pain medication.  


 


Management 
 


Prevention among children 


 
The overweight and obesity epidemic among 


children and adolescents in the United States has 


worsened over the years. There are many ways that 


parents can help children. For example, take your 


children to get a BMI, or a body mass index measure, 


to get an idea as to what you can start doing to prevent 


obesity or other diseases. BMI is determined by a 


person's weight status. “It is calculated by dividing a 


person’s weight in kilograms by the square of height 


in meters” [11]. In children, BMI is age and gender 


specific.  


 


“Children who spend more time indoors 


using social media, playing videos games, or watching 


television all day are most likely to become obese and 


later develop diabetes” [12]. On the internet, children 


come across advertisements of fast-food restaurants or 


junk food and as a result children cave to their cravings 


with whatever food they find. It is crucial to reduce 


your child’s screen time for 1 or 2 hours daily [13]. 


Make sure your child gets 60 minutes of physical 


activities daily [14]. Many children at night get up and 


eat food they are not supposed to therefore making 


them gain weight. Sleeping adequately is important for 


children because it helps the child’s immune system 


and reduces the risk of obesity. They should at least be 


sleeping for 9 to 12 hours daily. 
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Changing the eating habits for the whole 


family is crucial because you are showing support to 


your child which will motivate them to change their 


diet. Encourage your child and the whole family to 


start eating enough fruits, vegetables, whole grains, 


and a low or fat free diary. Teach your child to only 


eat when they are hungry and to eat slowly. Don’t use 


food as a reward or withhold food as a punishment. 


Instead of giving your child beverages like juices and 


sodas, give them water or drinks with no added sugars. 


It is very important to stock the pantries with healthy 


food. Education will help children overcome this 


obesity epidemic. 


 


Education  
 


According to AAFP [15], obesity was not 


thoroughly examined until recent years. Children and 


adolescents need education about obesity since 


approximately 20% of American children are obese 


[1]. Everyone, from medical professionals to parents 


and health departments, should be providing health 


education. 


 


Physicians should advise parents to feed their 


children better, healthier meals and to get them 


moving by taking them on walks, taking them to the 


park, getting them involved in sports, or even jogging. 


They should begin by eating a balanced diet and 


getting enough calories. Researchers have found that 


exercise is helpful for weight loss and maintaining 


weight loss. Exercise can increase the number of 


calories you burn in a day. It can also help you 


maintain and increase lean body mass, which also 


helps increase the number of calories you burn within 


your body [15]. 


 


Making healthy living choices should be a 


factor in learning, which involves introducing children 


to healthier foods early on and avoiding giving them 


drinks, sweets, or snacks as rewards [16]. This will 


help us avoid or lower the danger of diseases brought 


on by fat. 


 


As for community leaders, they should 


outreach other communities to educate the public, as 


well as making systemic changes in our society [17].  


 
Treatment Options 


 
Typically, advertisements for weight loss 


drugs target adults. It has not been established that diet 


supplements are safe for children due to lack of 


adequate research or testing. The alternative for 


children is diet and exercise [18]. 


 


Once an obese individual contracts an illness. 


The remainder of their lives may require them to take 


prescribed medication. To regulate glucose levels in 


conditions like diabetes, doctors may give metformin 


and insulin. Metformin reduces intestinal glucose 


absorption, hepatic glucose release, and increases 


insulin sensitivity [19] Insulin facilitates blood sugar 


uptake by cells in the body. When blood sugar enters 


cells, blood sugar levels fall, which tells insulin to do 


the same [19]. 


 


Lisinopril and benazepril are two examples 


of heart disease drugs that may be administered to treat 


or prevent heart attacks and cardiac arrest [20]. 


Lisinopril lessens high blood pressure to help prevent 


strokes, heart attacks, and kidney problems.  


Additionally, it helps patients survive longer after a 


heart attack and treats heart failure [20]. 


 


Benazepril is used to treat hypertension. The 


workload on the heart and arteries is increased by high 


blood pressure. The heart and arteries may not work 


correctly if it occurs for a long time [20]. 


 


The term "hyperlipidemia" denotes 


abnormally high quantities of lipids, or fats, in the 


blood. Hyperlipidemia can be treated with clofibrate. 


Blood triglyceride and cholesterol levels are reduced 


with the use of clofibrate. This may aid in preventing 


health issues brought on by such things clogging blood 


vessels [20]. 


 


Statins, a class of medications, are frequently 


used for peripheral artery disease. A class of 


medications known as statins has been shown to 


reduce blood levels of low-density lipoprotein 


cholesterol. Statins aid in lowering bad cholesterol and 


preventing the buildup of arterial plaque. The 


medications also reduce the risk of stroke and heart 


attacks [20]. 


 


Surgery 


 
From time to time, children come to the clinic 


with serious problems. At times, pediatricians and 


parents consider obesity surgery when children are in 


poor health. Bariatric surgery is surgery that helps you 


lose weight by reducing the size of your stomach and 


making other changes to your digestive system [21]. 


This surgery helps solve health problems such as 


diabetes and high blood pressure. If the young patient 


decides to go forward with the bariatric surgery, they 
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should consume enough food and liquids beforehand. 


Children should not be untreated or poorly managed 


before or after surgery. Obesity surgery is generally 


well tolerated and minimizes the risk of serious 


perioperative complications. The most common mild 


complications were postoperative wound and urinary 


tract infections [21]. On the other hand, 95% showed 


remission of type 2 diabetes 3 years after surgery [21]. 


 


Conclusion 


 
An excessive quantity of body fat is a 


symptom of the disease known as obesity, which raises 


the chance of developing additional illnesses. 


Unfortunately, a lot of people develop these illnesses 


at a young age. Preventing childhood obesity is more 


cost-effective than treating it. Only a small number of 


medications are approved for use as treatments, and 


even then only under strict monitoring. 


 


There may be medication available now to 


treat these disorders, but that does not guarantee a 


cure. Medication only controls the issues. It is up to us 


to aid in the eradication of diseases or stop it from 


beginning. It is important to acknowledge that obesity 


is a family disease affected by multiple factors, such 


as genetics, the environment, food intake, and physical 


activity. Many of the environmental factors that 


contribute to childhood obesity can be changed or 


corrected. Increased awareness and continued family 


support should be prioritized in order to change the 


person's behavior.    


 


In actuality, adopting a far healthier lifestyle 


would be a superior option for avoiding all those 


hazards. Society should focus on education and 


reducing the stigma associated with obesity. Mental 


health is also an important factor in maintaining a 


healthy lifestyle. Having good health is significant 


since it refers to the state of being physically, mentally, 


and socially healthy. 
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Introduction 


 
Hispanics are one of the largest and fastest-


growing populations in the US. Their life expectancy 


will increase to age 87 by 2050, surpassing all other 


ethnic groups in the United States (1). There are many 


diseases that affect older Americans however, 


Hispanic Americans are reported to have a higher risk 


for Alzheimer's Disease, making Hispanics one of the 


largest groups of Alzheimer’s disease in the country 


(2). Latinos are one and a half times more likely to 


develop Alzheimer’s disease than non-Hispanic 


Whites. Evidence indicates that vascular disease, 


including diabetes, may also be a risk factor for 


Alzheimer’s disease (1). Alzheimer’s disease is an 


abundance of genetic and environmental factors, but 


with the limited research, we are far from knowing an 


effective treatment, a reliable way to manage it, and 


some prevention from getting this disease. Levels of 


education have been shown to be a factor in those who 


are diagnosed with Alzheimer’s. Hispanics have the 


lowest education levels of any cultural group in the 


United States. One in 10 Hispanic elders have no 


formal education and over half have 8 years or less (1). 


While education, or lack thereof, may not be the end-


all cure for Alzheimer’s, the research shows that a 


large number of Hispanics are suffering from it. About 


13% of Hispanics are suffering from Alzheimer’s 


disease at this moment (3). Among these, women are 


nearly two times more likely to be affected by 


Alzheimer’s disease than men (3). So then begs the 


question, why is Alzheimer’s more prevalent in the 


Hispanic community? Is it solely a lack of education, 


is it gender-specific, are there enough treatment 


options, or what does the future look like for 


Alzheimer’s? 


 


What is Alzheimer’s Disease?  


 
In a world where humans are facing major 


health issues and viruses like COVID-19, some people 


are lucky to survive with proper treatment and care. 


Unfortunately, we also have other diseases such as 


diabetes, cancer and, especially, Alzheimer’s that have 


no proven cure and will slowly cause death. 


Alzheimers is a disease named after Alois Alzheimer; 


a doctor who first discovered it after a 51-year-old 


woman had experienced progressive memory loss (4). 


This woman’s story sparked an interest in Alzheimer, 


and he started to investigate the pathology of the 
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nervous system. His finding earned him the 


recognition for naming the disease after him. He 


witnessed how the disease caused the brain to 


deteriorate and eventually would cause a death in each 


of its’ victims. It is a progressive neurological disorder 


that causes the brain to shrink and kill the brain cells 


(5). Symptoms eventually grow severe enough to 


interfere with daily tasks. Currently, there are limited 


treatment options available with medications such as, 


cholinesterase inhibitors, which aim to increase 


communication between the nerve cells to try to 


improve the symptoms and slow down the progression 


(6). However, these drugs have only been approved for 


use in mild to moderate Alzheimer’s disease. After the 


disease has increased, the brain becomes too damaged 


to combat the illness.  Symptomatic therapy is another 


form of treatment which, basically, is only a 


supportive care treatment that helps deal with the 


known symptoms but isn’t a curative treatment or 


prevents Alzheimer's adequately.  


 


Alzheimer's: Signs, Symptoms, Risks, and Its 


Factors 


 
Memories, the gift of holding onto the things 


we love most. That’s the one thing nobody ever wants 


to forget. Unfortunately, having Alzheimer's makes 


that happen. There are many other signs and symptoms 


besides memory loss. A lot of people don’t know the 


signs and how to know once it has hit you completely.  


 


Risk factors 


 
The risk factors for getting Alzheimer's are 


very common for older people (7).  High cholesterol 


levels, high blood pressure levels, are major risk 


factors (7). Age and gender are also some major risk 


factors. Family history takes a very big part in this 


disease as well. 


 


Signs 


 
The signs may not be easily recognizable 


because they usually start out with small instances of 


memory lapses. Forgetting recent conversations, 


events, names, places, people (8). Misplacing your 


items frequently and asking questions repeatedly is 


also one of the signs of this disease. Another sign that 


that can be missed is poor judgment choices (9). The 


individual begins to lose the ability to make rational, 


informed decisions. Once the individual reaches the 


point where decision making is affected, the disease 


has begun to take over. 


 


Symptoms  


 
The first side effects and symptoms are 


memory loss and confusion like I mentioned in the 


beginning. There are 4 different types of symptoms, 


cognitive, behavioral, moods, and psychological (9). 


Cognitive symptoms are mental denial and decline (9). 


The individual does not want to accept that they now 


have a disease and are ill. The individual will begin to 


have difficulty thinking and this will become more 


apparent in the evenings. Recognizing new things will 


begin to become more difficult. These types of 


instances can become frustrating for someone 


experiencing symptoms of Alzheimer. Behavioral 


symptoms start to become more apparent over time. 


Aggression, irritability, repetition of words, 


personality changes, and loss of appetite are all 


symptoms (10). Moods are another symptom that 


become more apparent when they realize they are 


getting this horrible disease. Anger, loneliness, 


tiredness, exhaustion, and depression (10). All of these 


symptoms lead to psychological problems. Depression 


is one of the more common parts of Alzheimer's that 


greatly affects the psychological outlook for the 


individual (10). Individuals start to display signs of 


paranoia. Having this side effect will cause the 


individual to not believe anyone or what they're telling 


you. Hallucinations and delusions are also side effects 


of psychological symptoms. Hallucinations will cause 


you to hear and see things that don’t exist. Delusions 


are false beliefs that the person with Alzheimer thinks 


is real.  


Each of these affect the individual in many ways. 


While the risk factors that put people at risk are very 


common in Hispanics, the symptoms that they begin 


to display may vary by gender and age. 


 


What Age/Gender is More Prone to 


Alzheimer's?  
 


Studies show that apolipoprotein E (APOE) 


epsilon 4 impact is present at any and all ages between 


40 and 90 years, although it disappears after age 70, 


and the risk of AD linked with a particular genotype 


alters with a gender (11) An individual has a higher 


chance of getting late-onset Alzheimer’s if they have 


the epsilon4 variant of the APOE gene (11). Inheriting 


APOE4 does not guarantee that a person will develop 


Alzheimer's disease, it is the highest risk factor gene 


for the condition. According to the study, lipid 


abnormalities in brain cells may be the root cause of 


dementia (12).  
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In comparison to males, women are more 


likely than men to have Alzheimer's disease. The 


disease affects 0.7% of women and 0.6% of males 


between the ages of 65 and 69, and its prevalence rises 


to 14.2% and 8.8% in those between the ages of 85 and 


89 (12). Additionally, it is more common in women 


with dementia. In Austria, women make up 74.1 


percent of Alzheimer's patients over 60 (12). 


Aggression is more common in males than in women, 


although women have a wider range of behavioral 


symptoms associated with dementia, and with a 


predominance of sadness (13). Different brain 


architecture and function, with a higher vulnerability 


for pathological lesions in women and larger cognitive 


reserve in men, are scientific reasons for gender-


specific variations on the phenotype of Alzheimer’s 


disease (13). Additionally, there were found to be sex 


variations in the production of antioxidant enzymes 


and post-menopausal hormonal alterations (14).  


 


According to the vast majority of research 


conducted in the United States, well after the age of 


85, there is no gender difference in the prevalence of 


AD dementia (14). Women do seem to experience this 


condition more frequently in different parts of the 


world. The frequency of dementia varies among racial 


and ethnic groups in the United States, according to 


some of the research. Despite variations in study 


designs, sample techniques, and definitions of 


dementia, it has consistently been demonstrated that 


African Americans and Hispanics are more likely to 


develop dementia than white people (15).  Alzheimer's 


disease has a disproportionately negative impact on 


women (AD). Women make up almost two-thirds of 


the much more than 5 million Americans who have 


Alzheimer's disease, and they account for roughly 


two-thirds of the more than 15 million Americans who 


provide care and assistance for someone with the 


illness (16). Above people aged 65 make up the 


majority of those who have the condition. Alzheimer's 


disease risk increases every five years beyond the age 


of 65. Above age 85, this risk increases to over one-


third. Alzheimer's disease is a common cause of 


dementia, which affects one in six individuals over the 


age of 80. Alzheimer's disease or related dementia 


affects around 13% of Hispanics who are 65 or older 


(16). 


 


Prevalence in the Hispanic Community for 


Alzheimer’s Disease 


 
As mentioned above, Alzheimer's disease is 


the most common type of dementia among individuals 


65 and older. Several reports indicate that AD is more 


prevalent among Latinos (17). Like any other 


demographic group, Hispanic Americans have a 


variety of backgrounds, races, ethnicities and 


experiences. One-third of Hispanic Americans report 


that they have experienced discrimination when 


seeking health care. Latinos are considered an 


underserved group because they are less likely to 


obtain regular health care services and have higher 


rates of chronic diseases (18). Almost 85% say it is 


important for Alzheimer’s and dementia care 


providers to understand their ethnic or racial 


background and experiences. Almost 57% believe that 


a significant loss of memory or cognitive abilities is a 


normal part of aging (19). The Centers for Disease 


Control and Prevention (CDC) claims that by 2060 the 


number of Latinos ages 65 and older are expected to 


nearly quadruple, and Latinos will face the largest 


increase in AD (13). Beyond age, there are more risks 


including low socioeconomic, lots of cardiovascular 


disease, and a higher prevalence of conditions like 


diabetes, high blood pressure, obesity, and depression 


(20). Claims have been made stating that education 


plays a significant role in determining the risk of AD. 


Researchers found that higher dementia prevalence 


among Latinos compared to non-Latino was 


associated with lower levels of education. For Latinos 


in the study sample, those who did not complete high 


school had on average of only three years of education 


(21). Even for people with just a few years of formal 


schooling, every additional year of education 


decreased dementia risk.  


 


Alzheimer’ Treatment 


 
Currently, there are various types of 


treatment-based drug options for Alzheimer's disease, 


but only 5 have been approved in the United States 


(22). These treatments include cholinesterase 


inhibitors like donepezil, galantamine, rivastigmine, 


and metamine (22). As of now, the most effective drug 


available is Aducanumab. The reason behind this is 


that it's a type of antibody therapy that targets a certain 


protein in the brain that gathers in lumps. Researchers 


believe these clumps play a role in damaging brain 


cells, ultimately causing the brain to stop working and 


become fatal (23). While it is most effective, only one 


of the 5 drugs approved is used to treat both mild and 


severe Alzheimer's disease. Donepezil, which is FDA 


approved, is used for all stages of this disease. It is 


most commonly used to improve memory function, 


awareness, physical function, and thinking ability 


(24). Although these drugs won't cure the disease, they 


have made a big impact on Alzheimer's as a whole.  
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Another type of treatment includes 


combination therapy. This may involve music therapy, 


physical therapy, or art therapy. Although, the most 


studied treatment has been musical therapy, due to the 


objective response given by patients, as a result of the 


treatment (25). During this treatment, a qualified 


music therapist evaluates a patient to mediate the 


treatment according to the patient at hand. For 


example, listening to familiar Spanish songs was 


found to stabilize or improve the consciousness of 


patients with mild to severe Alzheimer's disease, 


according to a study conducted by Arroyo-Anilo (25). 


As a result of the popularity of this treatment, different 


clinical trials and studies have used musical elements 


to treat the effects of Alzheimer's. 


 


Another form of musical therapy is 


background music. An example of this is Vivaldi’s 


Spring movement from ‘The Four Seasons' that was 


previously used during the recall tests in mild 


Alzheimer's Disease patients (25). In the study, it was 


found that music could improve autobiographical 


memory and reduce anxiety and emotions. It is 


unknown, however, what directly causes the effects of 


background music. Although, researchers believe that 


the change in mood, such as a reduction in anxiety, is 


the cause, and scientists have speculated that music 


may enhance memory by the arousal to the sound (25). 


Although these options are just placeholders for the 


cure, they play a role in future studies and possible 


groundbreaking discoveries. 


 


What is Needed for the Future of Alzheimer's 


Prevention? 


 
While scientists are still busy trying different 


drug treatments and alternative options, there is still 


much work to be done. Scientists do not fully 


understand how cholinesterase inhibitors work to treat 


Alzheimer's disease, but research indicates that a 


person living with Alzheimer's may respond better to 


one drug versus another (26). A growing 


understanding of how the disease disrupts the brain 


has led to potential Alzheimer's treatments that short-


circuit basic disease processes. Future Alzheimer's 


treatments may include a combination of medications, 


similar to how treatments for many cancers or 


HIV/AIDS include more than a single drug (27). The 


first drug that was approved by the food and drug 


administration (FDA) in 2021 was called aducanumab 


(26). This drug targeted the underlying cause of 


Alzheimer’s in patients. Clinical studies to determine 


the effectiveness of aducanub were conducted only in 


people with early-stage Alzheimer's or mild cognitive 


impairment (27). Researchers are continuing to study 


whether this medication works to affect a person's rate 


of cognitive decline over time. Aducanub is reported 


to slow the decline in cognitive skills and functional 


ability (26). It does this by clearing amyloid beta that 


builds up in the brain, which is thought to result in 


Alzheimer's. Alzheimer’s is a disease that will not 


disappear, but there are some ways that we can help to 


lower the number of people who have been diagnosed 


with Alzheimer's. Physical activity can help prevent 


the disease as well as aerobic exercise (27). Aerobic 


exercise in particular may help slow shrinkage in the 


hippocampus, which is a spot in the brain that deals 


with memory.  


 


Conclusion  


 
To answer the question, “Why is Alzheimer’s 


more prevalent in the Hispanic community?”, one 


would need more extensive research. We have the data 


to show that the prevalence is high, but not enough to 


show why. There are factors such as lack of education 


and socioeconomic disparities that have shown to be 


factors, but there are not enough Hispanic individuals 


that are participating in research studies to prove any 


others that are affecting them. Treatments and 


nonmedical therapies may give the individual a 


slightly longer life expectancy but will not offer a cure 


as of yet.   
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Introduction 


 
COVID-19, previously known as “2019 


novel coronavirus” is a highly contagious respiratory 


disease caused by the SARS-CoV2 virus. COVID-19 


was first detected in Wuhan, China, in late 2019. It 


then set off a global pandemic. China has infected over 


36.5 million individuals and claimed over one million 


lives worldwide, as of October 8, 2020. [1] COVID-


19 continues to spread rapidly across China and other 


countries. It has been transmitted to over 200 countries 


across the globe.  


 


This virus is known to spread through person 


to person contact such as when an infected person 


coughs, sneezes, or talks. A person may also be 


exposed to COVID-19 by touching surfaces that are 


contaminated then subsequently touching one’s 


mouth, eyes, or nose.  


 


After getting exposed to the virus, symptoms 


may appear in 2-14 days. The symptoms include fever 


or chills, shortness of breath, cough, fatigue, headache, 


sore throat, congestion or runny nose, muscle or body 


aches, nausea and vomiting, and diarrhea. When a 


person experience any of these signs, they are 


encouraged to seek medical care as soon as possible 


[2]. After being diagnosed with COVID-19, it is 


recommended to self-isolate for 14 days.   


 


This virus became a pandemic due to the fact 


that people flew out from China to Washington D.C 


after having symptoms of COVID-19.  In research 


they have reported that the virus is constantly 


evolving, spreading through asymptomatic carriers, 


further making it a high global health threat [3]. 


 


With the information found on the CDC 


website, there are studies still developing on the long-


term effects of life post-covid. Post-COVID effects 


may manifest symptoms as early as one month and as 


late as six months after infection [4]. It is estimated 


that 13.3% get these symptoms at one month or longer, 


2.5% at 3 months or longer, if self-reporting, but more 


than 30% at 6 months among patients who were 


hospitalized [4]. 


 


Negative Effects  


 
COVID-19 has and continues to cause many 


complications such as loss of smell, diabetes signs, 


respiratory problems, and problems in our circulatory 


system. And these are just some of the many 
complications COVID-19 has caused. A 2021 study 


followed 100 people who had mild cases of COVID-


19 and 100 people who repeatedly tested negative. 


More than a year after their infections, 46% of those 


who had COVID-19 still had smell problems. By 



https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7212949/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7212949/

https://doi.org/10.3390/v13020202

https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html.
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contrast, just 10% of the control group had developed 


some smell loss, but for other reasons. Furthermore, 


7% of those who had been infected still had total smell 


loss, or ‘anosmia’, at the end of the year. Given that 


more than 500 million cases of COVID-19 have been 


confirmed worldwide, tens of millions of people 


probably have lingering smell problems [5].  


 


A French research team tracked the sense of 


smell of 97 patients averaging about 39 years of age. 


All had lost their sense of smell after contracting 


COVID-19 [6]. In November 2020, a global analysis 


published in the journal Diabetes, Obesity and 


Metabolism found that up to 14.4% of people who 


were hospitalized with severe COVID-19 also 


developed diabetes [7]. COVID-19 can cause lung 


complications such as pneumonia and, in the most 


severe cases, acute respiratory distress syndrome, or 


ARDS. Sepsis, another possible complication of 


COVID-19, can also cause lasting harm to the lungs 


and other organs [8]. 


 


Acute cardiovascular complications of 


COVID-19 infection include myocarditis, pericarditis, 


acute coronary syndrome, heart failure, pulmonary 


hypertension, right ventricular dysfunction, and 


arrhythmia [9]. 


 


COVID-19 has also affected our living 


situations and not just our health. The pandemic has 


decimated jobs and placed millions of livelihoods at 


risk. As breadwinners lose jobs, fall ill and die, the 


food security and nutrition of millions of women and 


men are under threat, with those in low-income 


countries, particularly the most marginalized 


populations, which include small-scale farmers and 


indigenous peoples, being the hardest hit.  The 


economic and social disruption caused by the 


pandemic is devastating: tens of millions of people are 


at risk of falling into extreme poverty, while the 


number of undernourished people, currently estimated 


at nearly 690 million, could increase by up to 132 


million by the end of the year [10]. 


 


Mental Health  


 
Reports indicate that COVID-19 may have 


influenced mental health issues with disturbances to 


include anxiety, depression, stress/trauma related 


disorders and even substance abuse. Children and 


adolescents are experiencing higher levels of anxiety 


and depression and reports indicate social isolation, 


loneliness, lack of physical exercise, and family stress 


to be contributing factors of these issues. In addition, 


it is believed that females may be at greater risk of 


suffering from COVID-related mental health issues. 


 


It is believed that social distancing, school closures 


and physical restrictions has negatively impacted the 


mental health of children. The pandemic may have 


increased long term consequences in the mental health 


concerns including social anxiety and depression that 


many are suffering and will continue to suffer from 


[11]. 


 


COVID-19 is not only affecting the mental health of 


children and adolescents, but also parents and health 


care providers. Parents have the added stress of 


children being homeschooled and the fear of children 


being infected with COVID-19 which has led to an 


increase of child maltreatment. Public healthcare 


providers suffer from the same fear and anxiety of 


COVID-19 contact in patients they treat which has led 


them to isolate themselves, increasing their risk of 


falling into a mental health crisis.   


 


This pandemic also caused an increase in eating 


disorders. There are three identified pathways in 


which the pandemic may have caused an increase in 


eating disorder risks. People began to limit their 


outdoor activities, an increased exposure to anxiety-


provoking media and fears of contagion. Increased 


stress, social isolation all play a role in the increases of 


eating disorders which could have long term health 


effects on one's body [12].  


 


COVID-19 has had a personal effect on some more 


than others and for some none at all. However, for 


many the effect has been detrimental, and they will 


suffer long term effects, whether they be physical 


healthcare issues of the organs or mental health issues 


due to the loss of family, friends or just their own 


struggle of depression and anxiety. Mental healthcare 


professionals and schools must work together to 


monitor, identify and assess when a person is falling 


into crisis and provide the best care possible [13]. 


 


Positive Effects  


 
While COVID-19 has had detrimental effects 


on public health, the environment may experience 


some benefit after the isolation period that COVID-19 


provoked. There is a dramatic difference within the 


gas going into our lungs; we have cleaner, fresher air 


since going into contamination [14]. Animals 


returning to their natural behaviors without the in 


trepidation of humans, Some are tracking how fish and 


mammals are reacting to the decline in tourism [15]. 


This is probably the best the environment has looked. 



https://www.nature.com/articles/d41586-022-01589-z

https://www.uhhospitals.org/Healthy-at-UH/articles/2021/10/smell-and-taste-loss-after-covid-should-you-be-worried#:~:text=%E2%80%9CThe%20good%20news%20is,Base%20Surgery%20at%20UH.

https://wexnermedical.osu.edu/blog/why-are-people-developing-diabetes-after-having-covid19

https://www.hopkinsmedicine.org/health/conditions-and-diseases/coronavirus/what-coronavirus-does-to-the-lungs#:~:text=COVID%2D19%20Pneumonia&text=The%20pneumonia%20that%20COVID%2D19,breath%2C%20cough%20and%20other%20symptoms.

https://www.hopkinsmedicine.org/health/conditions-and-diseases/coronavirus/what-coronavirus-does-to-the-lungs#:~:text=COVID%2D19%20Pneumonia&text=The%20pneumonia%20that%20COVID%2D19,breath%2C%20cough%20and%20other%20symptoms.

https://pubmed.ncbi.nlm.nih.gov/35507278/#:~:text=Long%2Dterm%20follow%2Dup%20shows,%2C%20hypertension%2C%20and%20diabetes%20mellitus.

https://www.who.int/news/item/13-10-2020-impact-of-covid-19-on-people's-livelihoods-their-health-and-our-food-systems

https://www.who.int/news/item/13-10-2020-impact-of-covid-19-on-people's-livelihoods-their-health-and-our-food-systems

https://pubmed.ncbi.nlm.nih.gov/33810225/

https://pubmed.ncbi.nlm.nih.gov/32476175/

https://pubmed.ncbi.nlm.nih.gov/32476175/

https://pubmed.ncbi.nlm.nih.gov/33172840/

https://cen.acs.org/environment/atmospheric-chemistry/COVID-19-lockdowns-had-strange-effects-on-air-pollution-across-the-globe/98/i37#:~:text=When%20viewed%20broadly%20and%20globally,Acad

https://cen.acs.org/environment/atmospheric-chemistry/COVID-19-lockdowns-had-strange-effects-on-air-pollution-across-the-globe/98/i37#:~:text=When%20viewed%20broadly%20and%20globally,Acad

https://www.science.org/content/article/pandemic-stilled-human-activity-what-did-anthropause-mean-wildlife
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Yet not all the positives just affect nature; New 


vaccines for children under 5 months are going into 


the clinical trials. Technology has also evolved new 


contactless paying systems through phone apps for 


online entertainment and long distance learning [16]. 


  


Social mannerisms and cleanliness are now 


highly acceptable. We’ve made up new ways of being 


respectful, like swapping out handshakes for head 


nods. Crime has been going down ever since COVID-


19 ended. Public health messages are being taken 


seriously now as the public now has a new 


understanding of them. Hygiene quality has improved 


as families educate their children on the spreading of 


germs and establish safer mannerisms, such as 


covering their mouths when sneezing, coughing, and 


yawning [17]. 


 


Family, friends, and coworkers are more 


tightly knit. We as humans continue to thrive even 


after the pandemic. We look after each other more and 


worry about others we didn’t even think about 


beforehand. Even in the medical community, medical 


collaboration between healthcare providers was 


unprecedented and worked together to contain the 


virus in their communities. That communication 


continues, even today. 


 


Conclusion  


 
COVID-19 has impacted our communities in 


both positive and negative ways. COVID-19 has had a 


detrimental effect on our health and the economy. 


Post-COVID-19 syndrome involves a variety of 


ongoing symptoms that people experience more than 


four weeks after getting COVID-19 including fatigue, 


fever, respiratory symptoms, heart symptoms or 


conditions [18]. COVID-19 has also affected our 


economy in numerous ways such as people losing their 


jobs, reports on 10 million households being behind on 


rent, and 20 million households reporting having too 


little to eat in their home [19]. 


 


COVID-19 is a healthcare crisis that has led 


to unprecedented impact on healthcare services. At the 


heart of the unparalleled crisis, doctors face several 


challenges in treating patients with COVID-19. The 


psychological burden and overall wellness of 


healthcare workers have received heightened 


awareness, with research continuing to show high 


rates of burnout, psychological stress, and suicide. 


Also noted by researchers was anxiety and stress were 


significantly increased, leading to negative impacts on 


both self-efficacy and sleep [20]. 


 


There have been, however, some positive outcomes 


from the pandemic. Government imposed isolation 


and lockdowns have had a positive impact on 


environmental, air pollution, and hygiene [14]. Social 


mannerisms have also improved since the pandemic 


has come to the United States. Many people are now 


considerate of what they do in public, and they have 


taken into account keeping our communities clean 


[17]. One of the most positive outcomes of this 


pandemic is that many physicians, doctors, and nurses 


have come together to collaborate on how to take care 


of our communities and citizens. We have united as 


humans to overcome this virus, and we have, for the 


most part. 
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Introduction 
 


For the past 100 years, bacteriophage, or 


phage therapy, has greatly helped close the gap of 


resistance to antibiotics. This has been a great 


compliment to antibiotics and is slowly becoming an 


alternative to antibiotics. It was originally discovered 


in 1915 by Federick Twort and Felix d’Herelle in 


Great Britain, which started the beginning of 


molecular biology (1). D’Herelle coined the term 


bacteriophage meaning “bacteria eater” to describe the 


agent’s bactericidal ability (2). Phage therapy goes 


way back to the times of World War II, when armies 


from Germany and Japan would practice phage 


therapy in their medical services to soldiers, and even 


today bacteriophage therapy still persists (3). 


Bacteriophages work by killing bacteria and create a 


form of therapy that regulates itself at the sites of the 


infection and decays once the bacteria is completely 


killed (4). The use of phages has been proposed since 


its inception as a therapy to treat acute and chronic 


infections with initial successes first described in the 


disciplines of dermatology, ophthalmology, urology, 


stomatology, pediatrics, otolaryngology, and surgery 


(3). According to the United Kingdom government’s 


2016 Review on Antimicrobial Resistance, an 


estimated 700,000 people die each year globally from 


resistant infections with a projected cost of $100 


trillion and a death toll of 10 million by 2050 (5). 


Bacteriophage endolysins, enzymes that degrade the 


bacterial peptidoglycan (PG), have gained an 


increasing interest as alternative agents, due to their 


ability to kill antibiotic resistant pathogens efficiently 


when applied externally as purified proteins (6). They 


are ubiquitous in the environment and are recognized 


as the most abundant biological agent on earth. They 


are extremely diverse in size, morphology, and 


genomic organization (7). In this review, the 


information below will serve to explain the concept of 


phage therapy, from the pros and cons of phage 


therapy to the amount of availability that 


bacteriophage therapy can reach.  


 


What is a Bacteriophage? 
 


Bacteriophages, also referred to as phages or 


bacteria viruses are any type of viruses that infect 


bacteria. Like many viruses, phages are simple 
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organisms that have a core of nucleic acid surrounded 


by a protein capsid. Phages are classified in a variety 


of virus families, which include: Inoviridae, 


Microviridae, Rudivirade, and Tectiviridae (8). The 


nucleic acid that surrounds the core consists of DNA 


or RNA and can be double stranded or single stranded. 


Bacteriophage has three basic structural forms such as 


an icosahedral head with a tail, and a flamentus form 


(see Figure 1). In the process of an infection, a phage 


attaches to a bacterium and inserts its genetic material 


into the cell. Furthermore, a phage usually follows one 


of two life cycles, which is either lytic (virulent) or 


lysogenic (temperate) bacteriophage (8). The 


lysogenic cycle is when the DNA is only replicated, 


not transformed into proteins. The lytic cycle is when 


a virus hijacks a host cell, uses its components to make 


more of the virus, and then destroys and exits the cell 


and continues to infect other cells bacteriophage (8).    


 


Under certain circumstances, lysogenic 


phages can be induced to follow a lytic cycle. 


Understanding the structure of a bacteriophage allows 


us as researchers to make better decisions when it 


comes to treatment as well as understand how it reacts 


with the patient's body (9). 


 


Figure 1 


 


Why Do We Need Bacteriophages? 


 
 The need for bacteriophages, or an alternative 


medication for antibiotics, has been increasing, and 


although research on them has been going on for the 


past 100 years, the reliance on antibiotics has 


sabotaged further research on the topic (10). With the 


reintroduction, launched in early 2011 by Alexander 


Sulakvelidze, he released the new Bacteriophage 


journal where he discusses bacteriophages and how 


“they play a significant role in maintaining the 


microbial balance of the planet.” From this came a new 


spark in the research of these phages, and a resurgence 


in the practical use of these medications (3). First, we 


need these viruses to combat bacteria because of a 


process known as the antibiotic treadmill or resistance 


treadmill. This is the process of bacteria becoming 


resistant to most types of antibiotics after their usage 


because of mutations. Strains of bacteria adapt to 


become resistant towards different types of antibiotics 


resulting in increased dosages, using multiple 


antibiotics, and overall, not being able to efficiently 


treat bacterial infections. Secondly, many of these 


strains have a pattern of arising in nosocomial disease, 


a disease that is contracted from the hospital. This 


means that patients who are already being treated for 


a disease could be contracting potentially a strain of 


bacteria that is highly resistant to antibiotics which 


causes a decrease in their chances of survival. One 


example of this is with a critically ill patient with a 


multidrug- resistant bacteria Acinetobacter Baumannii 


infection, who was also combatting COVID-19 at the 


time. (11) This patient essentially had a slim to none 


chance of survival and his condition worsened even 


with the antibiotics that the bacteria strain seemed 


susceptible to. However, through bacteriophage 


therapy the patient’s condition improved greatly and 


he made a recovery (11). Therefore, because of the 


effectiveness of this treatment, there needs to be more 


access to this treatment and more rigorous clinical 


trials in order to get this therapy available for 


widespread use across Texas and The Rio Grande 


Valley. 


 


The Process of Bacteriophage Therapy 


 
As before mentioned, a large reason 


bacteriophage are needed is because of a process 


known as the resistance treadmill. Approximately 100 


years ago, antibiotics became the gold standard for 


treating bacterial infections. However, a new crisis has 


occurred where bacteria have become highly resistant 


to multiple antibiotic treatments, and not all antibiotics 


react well to everyone’s body (7). 


Because of this we need to outpace the bacteria to 


solve the antibiotic resistance crisis.  The rapid 


increase in AMRB (antimicrobial resistance bacteria) 


led researchers to look for alternative treatments, and 


currently one of the most promising ones are 


bacteriophages. Current research is being done on the 


use of phages and lytic proteins, mainly against drug 


resistant bacterial infections, and potentially as an 


alternative for antibiotic treatments (14). The reason 


bacteriophages are more efficient than antibiotics is 


because super bacteria have yet to become resistant to 


bacteriophages. There are also many more advantages 


to bacteriophages over antibiotics, such as the high 


therapeutic index and having fewer side effects, and 


their specialty and other safety for the host organism, 


including the intestinal microbiota (14). 
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To put it simply, bacteriophages are the 


predators for bacteria. While this seems very broad, 


that is what they do. Whether it is a urinary tract 


infection, or a strain of E. Coli, phage therapy has been 


proven to effectively treat these infections with no 


major side effects reported (12). Although there are yet 


to be more rigorous clinical trials on the treatment, 


there are many benefits to be considered. There are 


different routes of administration depending on the 


area of infection on the human body. One option is oral 


treatment that can be given three times a day. This is 


done by first neutralizing the gastric acid so the phages 


can thrive and spread, achieved by giving the patient 


sodium bicarbonate or bicarbonate mineral water 


(baking soda) (12). The second way it is administered 


is locally by applying a moist bandage with the phages 


onto an open wound to allow the phages to enter the 


body (12). It can also be administered using drops on 


the eyes, or in the mucous membrane, through 


intravenous drip, or by nebulization (12). The goal of 


all of these methods is to allow the phages to enter the 


body without being destroyed by our body's defenses, 


stomach acid, the skin, and our eyelashes/ nose hairs 


(12). By doing this the phages are allowed to safely 


enter the body and kill the strains of bacteria causing 


the infection. Once inside the body, the bacteriophages 


work through a process named lysis. The virus 


infiltrates the bacteria’s cell membrane by injecting its 


own DNA and RNA. It then creates up to 1,000 copies 


of itself and causes the bacteria to lyse or burst (1). 


Then, once the bacteria is gone it will stop multiplying 


and remain dormant until more bacteria enters the 


body. Furthermore, the phages will not attack human 


cells because they have high specificity, meaning they 


only attack the bacteria (13). The therapy lasts about 


1-16 weeks and is highly effective. 


 


Overall, the process of bacteriophage therapy 


is very simple and takes a short time period with mild 


side effects reported.  


 


Advantages on Bacteriophage Therapy 


 
 The use of bacteriophages as antimicrobial 


agents is one possible replacement option for 


antibiotics (15). Lytic Bacteriophages are able to kill 


antibiotic-resistant bacteria at the end of the phage 


infection cycle. Thus, the development of phage 


therapy is potentially a way to improve the treatment 


of bacterial infections (16). While not common in 


South Texas, but talked about for future resources, 


phage therapy is an important alternative to antibiotics 


in the current era of drug-resistant pathogens. Another 


reason this type of therapy is beneficial is because 


these phages cannot infect human cells (17). Phage 


therapy is a natural and secure form of antibiotics 


working to treat infections and to use the bacteria to 


replicate themselves which results in a cycle of killing 


bacteria while also producing more copies to keep 


destroying. Because of these bactericidal agents, 


bacteria get infected and do not regain their viability, 


meaning once it is killed it remains dead whilst other 


antibiotics are bacteriostatic, meaning they only stop 


the growth of bacteria contributing further to its 


resistance. Another advantage is the auto “dosing” 


factor of bacteriophages, it has been proven to 


reproduce in areas where the host is located making 


them even more effective in curing an infection (17). 


Some other advantages include non-toxicity, phages 


are made of proteins and nucleic acids that are 


nontoxic (something a lot of antibiotics cannot claim), 


and although they can cause harmful responses from 


the immune system, they can be prevented by using 


purified phage preparations to prevent anaphylactic 


reactions (the immune system releases a flood of 


chemicals resulting in the body going into shock) (17). 


Minimal shock to normal flora, unlike most antibiotics 


that are broad spectrum, bacteriophages do not harm 


the microbiome that is found inside of our bodies 


whilst antibiotics tend to harm or kill the “good” 


bacteria within us that maintain balance. Lack of cross 


resistance, since super bacteria only have resistance 


mechanisms made for antibiotics, the difference of the 


attack system of phages allows the phages to kill these 


types of bacteria more effectively, (think of it as a 


surprise attack). Bacteriophage may have single dose 


potential, because of their auto-dosing, there is 


potential for the phages to be applied only once and 


allow them to multiply and kill. Although culturing the 


bacteria can be expensive for testing, phage 


purification prices are declining due to improvements 


in the technology and compared to prices of 


pharmaceuticals is relatively low (17). 


 


Disadvantages of Bacteriophage Therapy 


 
Concerns about using phages as antibacterial 


agents can be distinguished into four categories: (1) 


phage selection, (2) phage host-range limitations, (3) 


the “uniqueness” of phages as pharmaceuticals, and 


(4) unfamiliarity with phages (17). When dealing with 


bacteriophage therapy, one of the most common 


disadvantages is that researchers must choose one 


specific phage and weigh whether the benefits of 


phage therapy outweigh the risks. Each bacteriophage 


is unique in its own way which could be a 


disadvantage because it is harder to have concrete 


research on each of them. The most common and also 


biggest disadvantage is the limited knowledge about 


the effectiveness of phage therapy. Having limited 
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information makes it harder to do research and have a 


positive outcome when it comes to experimenting with 


phages, and phage therapy. And even though it is 


classified as GRAS (Generally Regarded as Safe) by 


the FDA, the general public regards these phages as 


equivalent to an antigen (an organism that causes 


disease) instead of as a cure. However, so far people 


have not been resistant to this treatment because it is 


known as a “phage” rather than a virus. Some other 


disadvantages to consider, these are live organisms 


that can trigger the human immune system to respond 


and can carry endotoxins, which are normally cleared 


in the phage preparation stage. There is also a narrow 


host range, or only a small range of bacteria can be 


targeted by phages, however this can be solved by 


mixing phages (otherwise known as phage cocktails) 


and can create a broader spectrum for this therapy (17). 


 


Availability of Bacteriophage Therapy 


 
 Recent studies of bacteriophage therapy have 


been successful, which helps increase the probability 


of the therapy to become more common in all regions. 


As phage therapy is considered safe, this leads to 


possible use in the future for patients who have drug 


resistant infections. One reason why phage therapy 


hasn't been approved yet is because antibiotics 


prescribed are more available to the public and are 


considered to be safer by the FDA. Currently there is 


ongoing research on the best way to use phages and 


phage therapy on pathogens, and how to make it more 


available to the public in the near future. Since phage 


therapy has not been approved in the US or Europe, 


there have only been rare cases where it was used. Our 


hope is that more research and more trials can be done 


on this topic to make the treatment more available to 


the public. 


 


One such study was performed at DHR 


Health in 2021 (11). While not commonly heard of in 


the Rio Grande Valley, there have been a few 


exceptional cases in which bacteriophage therapy was 


used experimentally. Currently, there is not a standard 


of care regimen for phage therapy as it is still in the 


experimental phase. Some research indicates about 1-


16 weeks for the therapy, and because of auto-dosing, 


a single dose can be effective enough to treat the whole 


infection (13, 17). Phages are currently undergoing 


study and experimental use for future and safer use on 


humans.  


 


 


 


 


Target Age Groups 


 
When working with bacteriophage therapy 


target age groups are not specified. It has been 


experimented on people of all different ages who have 


the issue of not being able to intake antibiotics. Any 


person who is not able to utilize antibiotics because 


they have no function on them are considered for this 


experimental phase. They are known to be used for 


people of all ages above five to fight off multidrug 


resistant bacteria (18). 


   


Conclusion  


 
This treatment would benefit RGV patients in 


several ways. One reason is that using bacteriophage 


therapy has no major side effects. Secondly, it can be 


administered in several ways such as eye drops, in the 


mucous membrane, applied locally to an open wound, 


can be given intravenously or even through 


nebulization. Antibiotics can be replaced with the use 


of bacteriophages as antimicrobial agents. Using a 


bacteriophage is a way to end the infection cycle, and 


as mentioned earlier, it is a safer method to eliminate 


drug resistant pathogens. Bacteriophages, being a 


natural bacteria predator, have become a greatly used 


alternative or even a supplement to reduce the need for 


antibiotics because bacteria can develop resistance to 


conventional antibiotics.  


 


In general, it can be said that phage therapy, 


long overshadowed by chemical antibiotics, is 


gathering renewed interest in western medicine. This 


stems from the rise in frequency of multidrug-resistant 


bacterial infections in humans (19). According to Lin 


et al., “The available literature on the use of phages 


and phage-derived proteins for combating bacterial 


infections, specifically those of multidrug-resistant 


bacteria, increasingly shows promise for the prospect 


of phage therapy as either an alternative or a 


supplement to antibiotics'' (5). Bacteriophage therapy 


is an opportunity to help cure patients in the RGV with 


multi-drug resistant infections.  
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Introduction  


 


Cervical cancer is a worldwide threat 


affecting women, particularly in impoverished 


communities that lack adequate healthcare.  Cervical 


cancer is a malignant tumor of the lower part of the 


uterus.  Cervical cancer affects women throughout the 


world from all walks of life.   Although it affects all 


races, there are disparities among ethnic groups 


depending on geographic location.  Certain geographic 


locations such as the Rio Grande Valley have higher 


incidence of cervical cancer.  The Rio Grande Valley 


has a large Hispanic population and many of these 


women do not seek medical care which could prevent 


or improve cervical cancer diagnosis (1). In 2018 there 


were 570,000 cases of cervical cancer and 311,000 


deaths from it around the world (2). Cervical cancer 


was the fourth most common disease in women. China 


and India together contributed more than a third of the 


global cervical burden, with 106,000 cases and 48,000 


deaths in China, and in India 97,000 cases and 60,000 


deaths (2). Cervical cancer ranked in the top three 


cancers affecting women younger than 45 years in 146  


 


 


(79%) of 185 countries assessed (2). In Texas, it was 


recorded by the Texas Health and Human Services in  


2019 that there were over 1,395 women affected by 


cervical cancer and an estimated 447 would die from 


the disease (2). 


 


Risks  


 


Human Papillomavirus  


 
Human Papillomavirus also known as HPV is 


a non-enveloped, double-stranded, circular DNA virus 


that has been proven to be a leading factor in the 


development of cervical cancer in women (3). HPV 


has over 100 subtypes identified, and from those 100 


there are many subtypes that are specifically 


associated with the development of cervical cancer 


some of them being subtypes 16, 18, 31, 33, 35, 45, 


52, and 58 (4) For example, HPV 16 has been shown 


to affect the genomes of the host (13). Even though 


HPV is not genetically inherited, recent studies have 


discovered the variant to be transmitted naturally. The 


variant has been discovered in European-Asians, 


Europeans, and Africans (5). HPV also contains viral 
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proteins that cause infection and ultimately progress 


into cancer some being E1-E7 and L1-L2 which again 


are essential for a viral propagation (3). The virus for 


the most part is acquired through sexual activity and 


develops into the body when it enters the epithelium 


through disruptions of the skin/mucosa and starts 


infecting the basal stem cells (see Figure 1) (4). But 


this viral DNA doesn’t instantly merge into a person’s 


genome, it remains as an independent episome for a 


period before that. And even though HPV is a leading 


factor associated with cervical cancer. It alone cannot 


cause cancer and there are factors that trigger it to 


happen such as smoking, pregnancy/childbirth, and 


the use of oral contraception (4). To prevent certain 


cancerous lesions and subtypes there is a vaccine that 


has been shown to be helpful when it comes to the 


prevention of cancers that HPV can cause, and it is 


said to be most effective when given during the ages 


of 9-12 or before teens initiate in sexual activity (4). 


Prevention of contracting HPV may also include 


abstinence practicing safe sex.  


 


 
Figure 1 


 


Smoking  


 
Smoking does not only cause long-term 


effects with your lungs, but it has more recently been 


proven to be linked with HPV and cervical cancer. In 


a study published in the Journal of Epidemiology and 


Public Health, researchers found that women who 


were exposed to second-hand smoke had a 73% 


increase in risk for developing cervical cancer, 


especially if they were already exposed to HPV (6). 


Researchers also stated that women that were exposed 


have a 12.57% more likely chance of having cervical 


cancer (6). Tobacco products affect the body's immune 


system, and this makes it harder for women who 


smoke to fight off infections and viruses that they may 


contract into their bodies (6). Therefore, avid smokers 


or women with constant exposure to second-hand 


smoke who experience frequent HPV infections may 


be more likely to develop a cancer like Cervical 


Cancer over time. 


 


Use of Oral Contraceptives  


 
Oral contraceptives (OCs) are currently 


prescribed as an effective way of preventing unwanted 


pregnancies. However, similar to other medications, 


OCs come with a plethora of unwanted side-effects. 


Some of these side effects could lead to cervical 


cancer. The specific OCs associated with these 


cervical cancers are implants, vaginal rings, and other 


progesterone contraceptives (7). According to 


research on estrogen-progestogen and progestogen-


only contraceptives, synthetic steroids stimulate 


receptors all over the body and may lead to 


development of cancer. These receptors are very 


prominent in reproductive tissues. However, immune 


cells and other tissues are also affected by these 


hyperactive receptors. The longer the OCs are used, 


the higher the risk of developing cervical cancer. 


Moreover, a study conducted over a 10-year span 


concluded that women who use OC’s are at a 95% 


increase of cervical cancer. It was discovered that 


OC’s not only higher the risk of cervical cancer but 


also influence its formation (8). 


 


Diet 


 
Although there is an insignificant amount of 


information regarding diet and nutrition in relation to 


HPV and cervical cancer, a western diet is considered 


a high-risk for cervical cancer. In a study done by the 


University of Catania where they monitored the 


dietary patterns, women following a western diet were 


considered to be high-risk (9). Research indicated 


women consuming a “western” diet which consisted 


of a higher intake of red and processed meats and 


foods such as chips and other snacks were generally 


associated with a higher risk of developing HPV and 


other HPV-related cervical lesions (9). Alternatively, 


women that had a more “prudent” diet that consisted 


of a higher intake of raw vegetables, legumes, and 


vegetable soups were less likely to be at risk of 


developing HPV and other infections (see Figure 2)  


(9).  Dietary antioxidants such as vitamin D and 


carotenes have also been proven to help fight 


against/neutralize harmful ROS that may be in a 


woman's body or on its own (10).  
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Figure 2. 


Foods that positively (green) and negatively (red) 


characterize dietary patterns.  


PCA1: Western Diet & PCA2: Prudent Diet. 


 


 


Genetics 


 
Researchers have discovered through several 


research studies that some genetic aspects may 


increase the probability of developing cervical cancer. 


It is considered that 36% of cervical cancer cases may 


be linked to genetics (11). DECIR 1 is a gene that has 


been linked to an increased risk of cervical cancer as 


well as other types of cancer. DICER1 is a rare genetic 


mutation that makes an individual more prone to the 


development and growth of tumors. These tumors 


have been associated with cervical cancer (12). 


DICER1 syndrome typically affects young females 


with cervical cancer patients who are in their twenties 


or younger (13). DICER1 syndrome is not the only 


genetic link between cervical cancer and women.  


 


Cervical Cancer Screening 


 
Screening is essential, particularly for 


younger females to detect cervical cancer. Ages 


starting from 21 to as much as 65 years old are at 


critical risk to receive cervical cancer. Papanicolaou 


screenings is a procedure where tissue is removed 


from the surface and around the cervix to check for 


malignant cells. These tests are recommended for 


females aged 21–29-year-old at least every three years 


(14). Using Human papillomavirus DNA test and pap 


smear are tests recommended for early detection and 


risks of cervical cancer (15). 


 


Ethnic Differences and Disparities in Hispanic 


Women  


 
Through research it was found that women 


from both Hispanic and African American populations 


run a higher risk of developing cervical cancer. 


Hispanic women are nearly twice as likely to be 


diagnosed with cervical cancer as opposed to other 


populations and furthermore African American 


women are more likely to die from this disease (15, 


16). Access to testing such the pap-smear test is 


difficult for women of these populations due to lack of 


access to health care, education, and awareness 


campaigns (14). According to research, ethnicity is a 


major factor and a disparity as well to access to health 


care, therefore the lack of screening tools to detect 


early signs of cervical cancer is a huge problem in our 


country. All of the above may contribute to the 


increase in cervical cancer cases in these populations 


(14). 


Another very important factor as far as ethnic 


differences and disparities is the issue of health 


literacy and why it is important for health care 


facilitators to educate populations of Hispanic women. 


Research has found that Health illiteracy and cervical 


cancer screening among Mexican American women 


needs to be addressed and is essential to improving 


outcomes (17).  


 


Culture 


 
In addition to the high prevalence of cervical 


cancer in Hispanic women, culture and social factors 


contribute to the lack of understanding of the disease. 


Due to the lack of understanding of the disease, 


families and caretakers are unable to communicate and 


provide awareness about the importance of getting 
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tested (18). The Latina women’s stigma of privacy 


especially when it comes to certain healthcare 


practices is a big factor, therefore putting them at risk 


(18). Hispanic cultural beliefs such as stigma 


surrounding sensitive health topics, alternative 


remedies promoted and consumed, and the gender of 


the physician may often lead to negative outcomes 


because they are not well informed of the awareness 


and dangers of cervical cancer. Lack of education, 


healthcare services, and additional resources may 


possibly contribute to negative outcomes for these 


women (18). 


 


Stages, Signs, and Symptoms of Cervical 


cancer progressing 


 


Stages of Cervical Cancer 


 
Through research, it has been discovered that 


cervical cancer is an abnormal growth of malignant 


cells located in the cervix and metastasizes as the 


tumor grows (19). Cervical cancer has four stages, 


each containing sub-stages (20). Stages are organized 


by severity, determined by the depth of the tumor and 


whether it has spread (21).  


 


Stage I 


 
In the initial stage I, the cancer or tumor is 


limited to the cervix (21). As previously mentioned, 


cancer has sub-stages known as IA1, IA2, IB1, IB2, 


and IB3 (21). The difference in sub-stages between 


IA1 and IA2 is that the tumors in IA1 are less than or 


equal to 3 mm (⅛ inches) deep (21). Whereas in IA2, 


the tumor’s depth is between 3 mm and 5 mm (⅕ 


inches). From sub-stage IB1, the tumor is deeper than 


5 mm but no more than 2 cm (⅘ inches). The tumor’s 


size in IB2 is between 2 cm- 4cm. Stage IB3 cancer is 


at least 4 cm in size but is only limited to the cervix 


(21).  


 


Stage II 


 
Stage II consists of three sub-stages, IIA1, 


IIA2, and IIB1 (Figure 3). Cancer in sub-stages IIA1 


and IIA2 spread beyond the cervix and the uterus, yet 


it has not reached the parametrium, which is a 


connective tissue to the pelvis, surrounding the uterus 


(22). The size of the tumor is no larger than 4 cm 


(about 1 3/5 inches) in IIA1, and in IIA2, the cancer is 


4 cm or larger. Unlike IIA1 and IIA2, cancer in the 


IIB1 phase has developed in the tissue of the cervix, 


the parametria, and beyond the cervix and uterus.  


 


Stage III 
 


Stage III cancer has metastasized to the lower 


area of the vagina and/or walls of the pelvis and has 


three sub-levels known as IIIA, IIIB, and IIIC (Figure 


3) (21). Cancer in IIIA has invaded the lower part of 


the vagina. On the contrary, the tumor in IIIB can 


spread to the walls of the pelvis. In this stage, not only 


can it block one or both of the ureters, but it could also 


affect the kidneys and cause hydronephrosis (21). 


Hydronephrosis is a condition where there is an 


abnormal enlargement of the kidneys, caused by 


blockage of the ureters or urine leaving the bladder 


(23). The tumor in IIIC, regardless of the size, can 


metastasize to the pelvic lymph nodes (IIIC1) or para-


aortic lymph nodes (IIIC2).  


 


Stage IV 
 


Ultimately, the last phase of the cancer is 


Stage IV (21). The severity of cancer has grown and 


affected other organs, such as the bladder, rectum, and 


depending on the extremity, the lungs, or bones. Sub-


level IVA focuses on cancer growing out of the pelvis, 


affecting the bladder, and/or rectum. IVB, the other 


phase of Stage IV, is when the tumor has advanced to 


other distant organs outside of the pelvis area, such as 


bones, lymph nodes, and lungs (Figure 3) (24).   


 


 
Figure 3 


Staging in Cervical Cancer  
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Signs and Symptoms  


 
Regarding the signs and symptoms of 


cervical cancer, patients undergo specific 


characteristics as cancer progresses. Some of these 


signs and symptoms appear early on in certain cancers, 


yet in cervical cancer, they do not appear till later as 


the cancer advances and/or is hard to detect (20). 


Within Stage I, women may find signs of watery or 


vaginal discharge that is dense and may have a foul 


odor. Patients can have vaginal bleeding after 


intercourse, between menstrual cycles, or after 


menopause, and their menstrual periods may be 


heavier and last longer than usual (20). These signs are 


mainly considered within the first stage of cervical 


cancer. However, as the cancer advances and worsens 


throughout the body, such as stages II-IV, patients 


may experience pelvic/abdominal pain, diarrhea or 


pain and rectal bleeding, fatigue, rapid weight loss of 


more than 10 lbs., loss of appetite, backaches or 


swelling in the legs, painful/difficult urination with 


blood in the urine, and an overall sense of feeling ill 


(20). 


 


Trends of Cervical Cancer  


 


Trends in Incidence 


 
Cervical cancer is one of the most common 


cancers in females worldwide. In the United States, its 


incidence and mortality rate has been declining due to 


the wide scale screenings, pap tests, and/or pap smear 


tests (25). The screening procedure can find cervical 


cancer early. Most patients are diagnosed between the 


ages of 35 and 44 and the average age at diagnosis is 


50 years old (26). Patients diagnosed with cervical 


cancer are also likely to have HPV and most patients 


have a history of smoking cigarettes.  


 


Researchers for cervical cancer once stated 


that cervical cancer was one of the most common 


cancerous deaths for women in the United States. The 


cervical cancer rate has dropped significantly with 


women now taking pap tests/pap smear tests (26). 


People younger than 20 years old rarely develop 


cervical cancer; however, the risk does go up for 


women in their mid 30s. Many older women do not 


realize that the risk of developing cervical cancer is 


still going up as they age (26).  


 


Trends in HPV  


 
Every year, about 19,400 women may 


experience cancers caused by HPV including cervical 


cancer. In recent years, the HPV test has been 


approved as another screening test for cervical cancer 


because almost all cervical cancer patients are caused 


by HPV. Many of the patients that found out they had 


HPV was because of their symptoms, for example, 


pelvic pain during intercourse, vaginal bleedings 


between periods or after menopause, and watery, 


blooding vaginal discharge (27). HPV is the most 


common infection of the reproductive tract this can be 


due to the fact that this virus can be transmitted during 


intercourse. Some cervical cancers come from an HPV 


infection of gland cells in the cervix and are called 


adenocarcinomas. Most women find out they have 


HPV when they get an abnormal Pap test result. If 


present, the test can determine whether the HPV is a 


low- or a high-risk type. Studies show that even 


though there is no treatment for the virus itself, there 


are treatments for the health problems that HPV 


causes, for instance, cervical precancer treatment is 


available. Women who get routine Pap tests and 


follow-ups can identify problems before the cancer 


develops. Additionally, the HPV vaccine can be 


administered starting at the age 9, through 26 years 


(28).  


 


History of Cigarette Usage  


 
Women who smoke are about twice as likely 


as those who do not smoke to be diagnosed with 


cervical cancer. When someone smokes, they and 


people around them are exposed to many cancer-


causing chemicals that affect organs other than the 


lungs. These dangerous substances can be absorbed 


through the lungs and carried throughout the 


bloodstream and go around the body. Tobacco by-


products have been found in the cervical mucus of 


women who smoke and who have been diagnosed with 


cervical cancer (29). Studies show that these 


substances can damage the DNA of cervix cells and 


may contribute to the development of cervical cancer 


(30). It has also been studied that smoking can weaken 


your immune system which also makes you more 


likely to be affected by HPV(31). Patients that are 


diagnosed with cervical cancer tend to have a history 


of smoking. Smoking has been known to impact the 


immune system cells that are important in fighting the 


HPV virus, allowing the virus to promote 


precancerous lesions and cancer of the cervix and 


genital areas (32).   


 


Prevention and Treatment  


 
Cervical cancer is a very common cancer in 


women, especially in Latin women, however there are 
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various ways to treat this cancer. In fact, cervical 


cancer rates for Latino women are 44% higher than 


any other race (15). One reason for the higher 


incidence of cervical cancer is that Latinas are less 


likely to get regular Pap tests due to lack of financial 


resources (15). Since they cannot afford to attend the 


doctor regularly and be screened for cervical cancer, 


the cancer can grow undetected and cause damage, 


which can be fatal. Spreading awareness can increase 


screening and mortality can be reduced. Early 


education is also important. Parents should talk with 


their children about these topics regarding their 


reproductive system. Since it may be difficult for 


parents to broach the topic of the reproductive system, 


there should be programs at school to teach students 


more about their bodies. After students gain this 


knowledge, they can help educate others which will 


spread further awareness and maybe in the future, the 


rates of cervical cancer in Latina women may go 


down. The most accessible way women can prevent 


cervical cancer is by taking the HPV vaccine.  It is 


usually given to children between the ages of 11 to 12 


years old (33). If women still develop cervical cancer, 


there are surgical options available such as 


cervicectomy surgery or radical trachelectomy 


surgery. The difference between these two options is 


very crucial. Radical trachelectomy allows the patient 


to still be able to reproduce by removing only the 


cervix unlike in the cervical surgery where both the 


cervix and the uterus are removed (34).  


 


Conclusion  


 
The mortality and morbidity of cervical 


cancer may not be a preventable disease in areas where 


healthcare is not accessible. However, pap tests, which 


are a screening tool for cervical cancer, can be used for 


early detection. Cervical cancer is prevalent in women, 


but health literacy and awareness may be some factors 


that also need to be addressed in communities where it 


is not as accessible, as is the case in South Texas. In 


conclusion, cervical cancer has various treatments but 


many people, especially in cities of South Texas are 


not fully educated to understand the repercussions of 


cancer as well as the stigma that comes with the 


culture. More studies for how to deliver education to 


communities that lack the knowledge of how cervical 


cancer can be prevented, access to healthcare and 


disparities for the low-income families are needed. 
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Introduction 


 


Every 68 seconds a person in America is 


diagnosed with Alzheimer’s disease. Today, 6 million 


Americans 65 years and older have been affected by 


Alzheimer’s disease; this number is expected to 


double in the next 30 years (1). Alzheimer's disease is 


now the most common form of neurodegenerative 


dementia in the United States with a disproportionate 


disease burden in minority populations. Alzheimer’s 


disease was first discovered by Alois Alzheimer’s in 


1901 when he was treating one of his patients (2). 


Alzheimer's disease is a type of dementia that refers to 


a particular onset and course of cognitive and 


functional decline associated with age together with a 


particular neuropathology. Alzheimer's disease is a 


disorder that causes degeneration of the cells in the 


brain, and it is the main cause of dementia, which is 


characterized by a decline in thinking and 


independence in personal daily activities.  AD is 


considered a multifactorial disease (3). Alzheimer's 


disease care requires timely diagnosis and 


multidisciplinary management. Evaluation involves 


structured patient and caregiver history and symptom-


function reviews, examination, and testing to delineate 


impairment level, determine the cognitive-behavioral 


syndrome, and diagnose cause. Additionally, several 


risk factors such as increasing age, genetic factors, 


head injuries, vascular diseases, infections, and 


environmental factors play a role in the disease (4). 


Early reviews identified over 20 risk factors associated 


with Alzheimer's disease including age, familial 


inheritance, exposure to aluminum, traumatic brain 


injury and associated co-morbidities such as vascular 


disease and infection. 


 


Stages of Alzheimer’s  


 


Alzheimer’s tends to set in during peoples 


mid-60’s and proceeds to slowly worsen, affecting the 


memory, processing skills, and overall problem-


solving skills of the subject. There isn't a set timeline 


for Alzheimer’s and everyone's experience with the 


disease is different. Alzheimer’s usually progresses in 
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5 distinct stages. Stage one is preclinical Alzheimer's 


disease. Alzheimer's manifests itself long before any 


symptoms begin to show and during this stage it is 


practically impossible to know whether a subject has 


Alzheimer's or not (5). 


 


Stage 2 would be mild cognitive impairment 


caused by Alzheimer’s. This means that someone at 


this stage would suffer mild changes in memory and 


thinking ability. However, it should be noted that mild 


cognitive impairment (MCI) is a byproduct of 


Alzheimer's; not everyone who has Alzheimer’s will 


experience it and not everyone who suffers from it has 


Alzheimer’s (5). 


 


The third stage of the disease is mild 


dementia. This is the stage where Alzheimer's is 


usually diagnosed, because at this stage it becomes 


fully apparent that the patient is suffering from the 


symptoms of Alzheimer's. Some symptoms that 


people may encounter are changes in personality, 


memory loss of recent events, difficulty with problem 


solving, and frequent loss of items of personal value 


(5). 


  


The fourth stage is a progression of the 


previous stage, with amplified symptoms and a few 


new ones introduced. During this stage, people 


experience even more severe personality changes, 


increased memory loss, and in some cases, even lose 


the ability to perform everyday tasks without 


assistance (5). 


 


The fifth and final stage of Alzheimer's is 


severe dementia. At this stage, the disease severely 


affects the mental function of the patient and harshly 


affects the physical abilities of the patient. Once it has 


progressed this far, the disease renders the patient 


incapable of doing anything without extensive 


assistance. The patient would require help with even 


the most menial of tasks. Bathing, clothing, eating, 


defecating, and in some extreme cases even walking 


would be beyond the patient's abilities. Additionally, 


the patient also becomes more vulnerable to 


infections, loses bowel control, bladder control and 


may even lose the ability to comprehend their 


surroundings (6). 


 


Genetics 


 
There are genetic risk factors that contribute 


to why Alzheimer’s Disease affects many individuals 


worldwide. According to researchers, approximately 


70% of the risk of developing AD can be attributed to 


genetics (7).  As one of the most severe 


neurodegenerative diseases, Alzheimer's disease (AD) 


is a terrible condition (8).  


 


The strongest genetic risk factor for sporadic 


Alzheimer's disease is still the APOE 4 allele. 


However, there are currently no APOE-specific 


treatments available (9). The most important genetic 


risk factor for late-onset AD is the APOE 4 allele, but 


its specific function in the condition is yet unknown. 


Apolipoprotein E (ApoE) is abundantly expressed in 


the brain and is produced by the APOE gene. There 


are three different isoforms; the two that affect AD risk 


are apoE2, which increases risk and apoE3, which is 


the most common allele in the population. It is 


strongly contested how ApoE affects the development 


and progression of disease because it has a variety of 


roles that affect both neuronal and non-neuronal cells 


(10).  Presenilin 1 (PSEN1) was discovered to be an 


EOAD gene with unidentified functions using genetic 


mapping, gene cloning, and mutation screening of 


candidate genes.  


 


A second presenilin protein, known as 


presenilin 2, was found in the area connected to AD in 


a group of families known as Volga-German 


descendants. It was discovered based on protein 


homology (PSEN2) (11). As per the Alzheimer’s and 


Dementia textbook issue 12 volume 6, researchers 


have found that Early Onset Alzheimer Disease 


(EOAD) has a heritability of between 92 and 100 


percent and is nearly entirely genetically based. 


Between 35 and 60 percent of EOAD patients have at 


least one first-degree family who is afflicted, and in 10 


to 15 percent of these familial EOAD patients, 


autosomal dominant transmission is the mode of 


heredity (11).  


 


The three EOAD genes, which code for the presenilin 


1 and 2 (PSEN1 and PSEN2) and the amyloid 


precursor protein (APP), were shown to have high-


penetrant mutations by genetic analysis of unusually 


large and informative monogenic pedigrees (11). 


 


Adults with Down syndrome develop the 


neuropathological hallmarks of Alzheimer's disease 


and are at very high risk of developing early-onset 


dementia, which is now the leading cause of death in 


this population (12). Diagnosing dementia in patients 


who have Down syndrome is a lot harder than others 


who do not have the genetic disorder. Fluid and 


imaging biomarkers in those who have Down 


syndrome have shown great diagnostic performances 


and a strikingly similar being of changes with respect 


to sporadic and autosomal dominant Alzheimer's 


disease (13).  
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External and Environmental Factors  


 
It is commonly established and proven that 


exposure to pollution, intentionally and 


unintentionally, can cause harmful effects to various 


parts of the human body. However, some of these 


negative effects go beyond just lung damage and heart 


diseases. According to a study in England, 39% of a 


large number of adults aged 50 to 79 were diagnosed 


with dementia, 29% with Alzheimer’s disease, and 


32% with vascular dementia (14). All affected patients 


were living in an area that contained the highest annual 


concentration of pollution (14). Compared to the other 


study participants who lived in an area of lower 


concentration, they were 1.4 times more likely to be 


diagnosed with those 3 cognitive diseases (14). 


 


A prevalent (and intentional) source of bodily 


harm from toxic pollutants is smoking, which causes a 


risk of Alzheimer's disease and other forms of 


dementia. A blog from Alzheimer’s Research UK 


explains and establishes how the excessive inhalation 


of tobacco smoke can possibly cause oxidative stress, 


an imbalance of antioxidants which the body uses to 


remove toxic molecules. This imbalance damages 


cells in the brain, resulting in an increased risk of 


cognitive diseases (15). 


 


Our dietary lifestyle has major effects on our overall 


physical and even mental health. A lack of regulation 


and moderation of the intake of certain foods can cause 


long-term damaging effects on various parts of the 


body. According to a USC News article, a diet 


consisting of foods that are high in fat, sugars, and 


cholesterol may affect people who carry the ApoE4 


gene by causing a greater risk of Alzheimer’s disease. 


To prove this statement, researchers from the USC 


Davis School of Gerontology presented the results of 


their experiment involving an unhealthy diet, genes, 


and their effect on mice. According to the researchers, 


the mice that carried the Alzheimer's related gene were 


fed an unhealthy diet and were later found to have 


more signs of brain inflammation, however those with 


a variant of the gene showed no such signs. This 


concludes that genetics carry heavy influence over 


outcome, however, a consistent healthy diet can 


potentially lower the risk factor for such brain diseases 


in the future (16). 


 


Although negative emotions such as stress, 


anger, and anxiety are often considered to be mere 


states of mind, they can potentially influence the risk 


of dementia and related diseases. It has been found that 


people with Alzheimer’s commonly have raised levels 


of the stress level cortisol, which potentially plays a 


role in neurodegeneration. Patients with Alzheimer’s 


that have consistently high levels of stress are found to 


have less success when it comes to coping with the 


pathological changes that are brought on by 


Alzheimer’s disease. It can be established that the best 


way to reduce this risk factor is to find healthy ways 


to reduce stress in everyday life. An environment that 


constantly induces negative emotions can inflict long 


term negative issues on the brain. A healthy and calm 


kept mind seems to be the best way to prevent any 


potential risks or influences of dementia or particularly 


Alzheimer’s disease (17). 


 


Family History 


 
Many people affected by dementia are 


concerned that they may inherit or pass on dementia. 


People with first-degree family history of Alzheimer's 


disease are at an increased risk of developing dementia 


by 30% (18). Subjective memory impairment among 


individuals with no measurable cognitive deficits may 


also indicate elevated dementia risk. The researchers 


say that it remains unclear whether nondemented 


people with a positive family history of Alzheimer's 


disease are more likely to experience cognitive deficits 


and whether such an association reflects underlying 


neuropathology. They investigated subjective memory 


impairment in 40 healthy adults and 35 patients with 


amnestic. (18). This suggests that subjective memory 


impairment could reflect preclinical stage 


neurodegeneration among individuals with the family 


history risk factors (18). The majority of dementia is 


not inherited by children and grandchildren. In rarer 


types of dementia, there may be a strong genetic link, 


but these are only a tiny proportion of overall cases of 


dementia. According to researchers, a child whose 


biological mother or father carries a genetic mutation 


for one of these three genes has a 50/50 chance of 


inheriting that mutation (19). They say if the mutation 


is in fact inherited, the child has a very strong 


probability of developing early-onset Alzheimer's 


disease (19). The researchers suggest that if 


Alzheimer's runs in the family, patients should keep 


the brain sharp and engage in new learning throughout 


their lifetime. Other ways to prevent getting 


Alzheimer's is eating a brain-healthy diet, preventing 


head injury, and getting screenings.  


 


The researchers say the Self-Administered 


Gerocognitive Exam, known as SAGE, is a brief pen 


and paper cognitive assessment tool designed to detect 


the early signs of cognitive, memory or thinking 


impairment. The test evaluates your thinking abilities. 
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This can help your doctor understand how well your 


brain is functioning (20).  


 


Obesity & Diabetes 


 
According to researchers, factors such as 


cerebrovascular diseases (loss of blood flow to the part 


of the brain, which causes damage to the brain tissue), 


diabetes (a class of conditions where there is an excess 


of blood sugar; high blood glucose), & obesity 


(Complex interactions between genetic, 


socioeconomic, and cultural factors lead to obesity.) 


increase the risk of Alzheimer’s disease development. 


Diabetes and obesity are among the modifiable risk 


factors for Alzheimer's disease. It's interesting to note 


that new epidemiological studies show that diabetes 


considerably raises the likelihood of getting 


Alzheimer’s Disease, indicating that diabetes may be 


a causal factor in the pathogenesis of Alzheimer's 


Disease. (21). A study observed that Obesity is a 


chronic, multifaceted disorder that affects many 


different organs and tissues abnormally and has a 


severe impact on human health. Amyloid plaques and 


neurofibrillary tangles in the brain are connected with 


Alzheimer's disease, a neurodegenerative condition 


that progresses and cannot be reversed. Although there 


is a link between obesity and Alzheimer's disease, the 


chemicals and molecular mechanisms behind this 


connection have not yet been fully understood. (22). 


Oxidative stress, mitochondrial dysfunction, and 


inflammation have all been found to contribute to the 


neurodegenerative processes seen in these illnesses. 


Researchers discovered critical links between diabetes 


and Alzheimer's disease that are provided by the 


advanced glycation end products produced by chronic 


hyperglycemia (posing risk to a variety of cell types 


and are strongly correlated with the myriad of DM-


Related complications, causing long-term 


complications if untreated). Despite being an immune-


privileged organ, the brain has been shown to interact 


with peripheral and central inflammation. Aging-


related damage to the blood brain barrier can cause 


immune cells to infiltrate the brain, aggravating the 


central inflammatory response. A key contributing 


factor to cognitive impairment, neuroinflammation 


may be the main mechanism behind illnesses linked to 


aging (23). Further research could help evaluate 


whether early interventions and lifestyle modifications 


could lower dementia risk, for obesity and diabetes 


continue to be serious public health problems in the 


U.S today.  


 


 


How TBI’S can affect with Alzheimer's 


Disease  


 
As reported in the Alzheimer's Association 


traumatic brain injury and Alzheimer's disease are 


both disastrous neurological disorders, whose 


complex is not yet understood. Cerebrovascular 


pathology, a key element in both conditions, could 


represent a mechanistic link between AB/tau 


deposition after TBI and the development of 


Alzheimer's disease. (24) 


 


More research is needed to fully understand the 


relationship between traumatic brain injury and 


Alzheimer’s and to understand why moderate, severe 


and repeated mild traumatic brain injuries are at an 


increased risk. Current research on how traumatic 


brain injuries changes brain chemistry indicates a 


relationship between traumatic brain injury hallmark 


protein abnormalities linked to Alzheimer’s. Within 


hours after injury, severe traumatic brain injury is seen 


to increase levels of beta amyloid, one hallmark 


protein (25). 


  


Traumatic brain injuries affect over 1.7 


million people every year and are often followed by 


changes in brain structure and function and by 


cognitive problems such as memory deficits, impaired 


social function, and difficulty with decision making. 


Although mild TBI’s are known as concussion, it is 


also a risk for Alzheimer's disease. Using MRI’S is a 


way to tell the similarities between Alzheimer and 


TBI’S in how the brain's gray and white matter 


degrade after injury. In multiple brain areas of both 


TBI and Alzheimer’s participants, the researchers 


found reduced cortical thickness when compared to 


the healthy controls. Cortical thickness is roughly 


correlated with brain age and its thinning is often 


associated with reductions in attention, memory and 


verbal fluency, as well as with decreased ability to 


make decisions, integrate new information and adapt 


one’s behavior to new situations, among other deficits. 


(26) 


 


Treatment 


 
   As of 2022, the number of people living with 


Alzheimer’s in Texas is about 400,000. With no cure 


or true method of treatment, by the year of 2050, 


Americans 65 and up with this disease are predicted to 


be as many as 12.7 million people (27). While there is 


no known cure at this time, there are several ways to 


manage the disease with more currently in the research 


phase. 
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The current treatment that we have today is 


not a cure but options to manage the disease slow its 


progression. Over the years, there has been a lot of 


progression in the understanding of pathophysiology, 


methods to diagnose the disease, and treatments. There 


are two categories of pharmacological therapy that are 


available to patients. They include the cholinesterase 


inhibitors, a group of medicines that block the normal 


breakdown of acetylcholine. Donepezil, rivastigmine, 


and galantamine are the recommended therapies for 


people with mild, moderate, or severe Alzheimer’s 


Disease Dementia (28).  These methods are able to 


show beneficial effects on awareness, activities of 


daily living, behavior, and overall clinical rating (28).  


In the past ten years, the omega-3 fatty acid 


supplements including fish oil have gained a lot of 


attention owing to their cardiovascular benefits (28).  


“Two recent randomized, controlled, double-blinded 


studies showed improvement in thinking and memory 


in patients with MCI who took fish oil supplements, 


though these studies were limited by small sample 


size.” (28) There are also many other hands-on 


activities that patients can take part of to improve 


neuropsychiatric symptoms and their quality of life. 


Several case studies show that art therapy has 


improved one's attention, provides pleasure, social 


behavior skills, and self-esteem (29).  


Our future holds a lot of opportunities for 


new ways to help these patients who are developing 


Alzheimer’s or have already been diagnosed with AD. 


The research into further treatments of Alzheimer’s 


disease will include targeting of the neurofibrillary 


tangles and senile plaques. (28) All around there are 


debates on which anomaly mark to slow down 


neurologic decline and how soon the treatment should 


be initiated. Spreading the information of clinical trials 


and including family members will bring in patients at 


the opportune time. By doing that, we will be able to 


slow these early stages of Alzheimer’s. The Clinical 


Trials in AD Committee in 2016 studied many of these 


trials to strive to identify the most effectful measures 


of patient recruitment and retention, infrastructure 


development, and patient evaluation including 


biomarkers and objective testing for the clinical end 


result. (2) When having to push through with trying to 


find the correct solution you will run into different 


encounters in learning which medicines will help, and 


which will not. With a collaborative attempt between 


researchers, exclusive and public funding, and 


screening of at-risk populations, a better predictor of 


successful clinical trials can be created. (28) 


 


 


Conclusion 


 
Alzheimer’s is one of the world’s most 


common diseases that we are facing today. The risk 


factors that come along with this disease are 


influencing our communities, families, and friends. 


Our healthcare communities are coming together, 


researching, and learning new information every day 


that will eventually slow down the rise of cases. 


Someday in the future Alzheimer’s may be eradicated 


and no one will ever have to deal with the fear of this 


disease. 
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Introduction 
 


Leukemia is a type of cancer that most commonly 


affects the bone marrow and other blood forming 


organs to produce an increased number of blastic 


leukocytes. Additionally, leukemia isn’t just a cancer 


that affects the white blood cells, it also affects the 


erythrocytes. The effect that leukemia has on the 


erythrocytes could also cause various types of anemia. 


Moreover, leukemia is responsible for 1 out of 3 


cancers found in the pediatric group [1]. But in the 


years 2013-2017, leukemia and lymphoma accounted 


for nearly 40% of all cancers found in people less than 


20 years old [2].  


 


Types of Leukemia 


 
Furthermore, there are different types of 


leukemia and are categorized as chronic (slow) or 


acute (fast). Digging deeper into the types of 


leukemias, there are 2 major types of variants, 


lymphocytic and myelogenous [3].  Myelogenous 


leukemia is a type of leukemia that starts in the bone 


marrow while lymphocytic leukemia starts in the 


white blood cells (leucocytes). These 2 types also 


come in a chronic and acute form. There are also more 


rare types of leukemias like hairy cell leukemia, 


myelodysplastic syndromes, and myeloproliferative 


disorders [4].  


 


Acute Lymphocytic Leukemia  
 


The most common of these leukemias in 


children is acute lymphocytic leukemia (ALL). 


Approximately, 75% of all leukemia cases around the 


world are diagnosed in children residing in the United 


States [3]. 


 


Symptoms 
  


Acute lymphocytic leukemia being an extremely rare 


and fast paced disease. Many times, children 


diagnosed with acute lymphocytic leukemia 


experience little to no symptoms within the months, 


weeks, and even days before being diagnosed due to 


the white blood cells in the blood expanding at a rapid 


rate [5]. 


The most common or first symptom is extreme fatigue. 


Many patients cannot move for the reason that when 


their blood count is checked, their red blood cell count 
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is drastically low, and they are not getting enough 


oxygen. Developing pneumonia is also really 


common. Antibiotics do not work after developing 


pneumonia because the immune system is really low 


[5]. 


 


Symptoms of Acute Lymphocytic Leukemia are the 


following:  


● Anemia occurs when red blood cells are not 


produced due to the center of the bones 


overflowing with Leukemic cells. 


● Bleeding and/or bruising happens when the 


bone marrow does not manufacture sufficient 


platelets also known as megakaryocytes. 


● Bone and joint pain can occur due to the bone 


marrow being overfilled with leukemic 


blasts. 


● Recurrent fevers/infections may demonstrate 


elevated quantities of white blood cells that 


are immature and do not fight infection.  


● Abdominal pain happens when leukemic 


cells gather in the kidneys, liver, and spleen 


occasioning the expansion of the organs. 


● Swollen lymph nodes can occur when 


leukemia cells gather in the lymph nodes 


causing them to swell.  


● Difficulty breathing happens when cells build 


up together in the thymus and underneath the 


breastbone surrounding the throat [6]. 


 


Diagnosis 
 


The identification of a disease is known as a diagnosis. 


There are two tests that can accurately diagnose acute 


lymphocytic leukemia in children and determine the 


severity of the disease: blood testing and bone marrow 


tests [7]. A blood sample must be taken before a blood 


test may start. Since pediatric oncologists work with 


children, a lancet, a device that pricks a finger to draw 


blood from the capillary vein found there, must be 


used to take a sample of their blood [7]. Once pediatric 


oncologists collect their blood samples and send them 


to a lab, a complete blood count and blood smear will 


be performed to determine if the kids have leukemia 


and make a diagnosis. A complete blood count is a 


numerical result of how many blood cells are in a 


patient’s blood [7]. An abnormal blood cell count in 


children is a critical indicator for any pediatric 


oncologist to begin to suspect leukemia. A blood 


smear is a droplet of blood that is put on a glass slide 


and examined under a microscope [7]. A closer 


examination of a pediatric patient’s blood may further 


bring a pediatric oncologist to make a diagnosis 


because a change in the appearance of these cells may 


lead them to suspect ALL. A pediatric oncologist's 


concerns may be raised by an unusual blood cell count 


and a change in the appearance of a child's blood cells, 


but ALL cannot be definitively identified without 


analyzing a sample of the child's bone marrow cells. 


Bone marrow is a semi-solid tissue found within the 


spongy, also known as cancellous, portions of bones. 


The spongy tissue can be found within a person’s hip 


and thigh bones. There are two bone marrow sample 


collection methods that can be utilized: bone marrow 


aspiration and biopsy. Both of these procedures are 


typically carried out simultaneously, but both are 


necessary for testing ALL. A little amount of liquid 


bone marrow is aspirated using a syringe after a thin, 


hollow needle is introduced into the bone to perform a 


bone marrow aspiration [7]. The aspiration is then 


typically followed by a bone marrow biopsy. A 


slightly larger needle that is inserted down into the 


bone to remove a little bit of bone and marrow [7]. 


Pressure will be provided to the area once the biopsy 


is completed to aid in stopping any bleeding.  


 


Stages of Progression 
 


Usually, the progression or stages of cancers are 


categorized by Stage I, II, III, or IV. This is determined 
by how far away the cancer cells moved from where it 


originally began. For example, in breast cancer, if the 


tumor is located only in the breast, this would mean 


the cancer is in Stage I. If the cancer cells travel into 


the brain or the liver, it would be identified as stage IV 


[8]. 


In the case of leukemia, the blood cells themselves are 


the malignant cells. The production of blood cells goes 


out of control causing the cancer to spread throughout 


your body. These new cells that are produced are 


abnormal and won’t efficiently function as they were 


meant to do. Healthy cells will be caught by the 


crossfire causing buildup and crowds will start to form 


[9]. At the time of a diagnosis, leukemia cells are 


present in the blood and in the bone marrow. Using 


this information, it is either an active disease or it’s in 


remission [8]. 


 


DNA Mutations and Genetics  
 


Acute Lymphocytic Leukemia (ALL) is the most 


common cancer found in pediatrics. While there is no 


found direct cause of this disease it has been linked 


mainly to both genetic alterations and a phenomenon 


of DNA mutations. ALL arises from the malignant 


transformation of progenitor B- and T-cells in the bone 


marrow into leukemic cells. Genes that help keep cell 


division under control or cause cells to die at the right 


time are called tumor suppressor genes. A 


translocation seen in mostly all cases of childhood 



https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/malignant-transformation

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/malignant-transformation
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ALL is the swap between chromosomes 9 and 22 also 


known as the Philadelphia Chromosome [3]. The swap 


between the chromosomes causes the oncogenes to 


help the leukemic cells grow within the body. 


Intensive treatment due to a poor prognosis illustrates 


that there is a complex intrachromosomal 


amplification of chromosome 21 that is most common 


to pediatric ALL patients. Secondary deletions or 


mutations may cause alterations in lymphoid 


transcription factors, cell cycle regulations, and tumor 


suppression [10]. Studies have indicated that many 


ALL mutations are present at low variant allele 


frequency and therefore become subclonal [11]. In 


Acute Lymphocytic Leukemia, Hyperdiploidy is 


defined as the non-random gain of chromosomes, 


increasing the modal chromosome number of 


leukemic blasts from 46 to between 51 and 65 or 67. 


Leukemic cells experiencing near or low hypodiploid 


tend to undergo a process that causes the hyperdiploid 


clone to double causing the drastic increase in number 


of chromosomes found in ALL patients predominantly 


in children [12]. The increase of hyperdiploid clones 


leads to what is called masked hyperdiploidy which is 


found in 60-65% of ALL patients, 25-30% being 


children [13].  Masked hyperdiploidy is clinically 


challenging for patients battling with ALL and serves 


as one of many DNA abnormalities contained in this 


disease. In addition, genetics has led to some of the 


world’s most underlying diseases and disorders. 


Inherited genes play a key role in the growth and or 


demise of leukemic cells in pediatric ALL patients. 


Several genetic conditions have taken a severe part in 


the development of Acute Lymphocytic Leukemia, 


these conditions include but not limited to Down 


syndrome, Neurofibromatosis type 1, Bloom 


syndrome, Fanconi anemia, Ataxia-telangiectasia, and 


Li-Fraumeni syndrome [14].  Although these 


conditions can contribute to ALL, Down syndrome 


has played the predominant contribution to this 


disease. Down syndrome is defined as a genetic 


disorder caused by the presence of all or part of a third 


copy of chromosome 21. Down syndrome affects 1 in 


every 700 infants which allows for an increased risk of 


developing leukemia. Since children with Down 


syndrome have an extra copy of chromosome 21 they 


are more likely to have faulty genes; these children are 


33 times more likely to develop ALL [15]. Children 


with down syndrome not only have an increased risk 


of developing ALL, but they have an increased 2.1% 


cumulative risk of developing the disease before the 


age of 5 [14]. 


 


 


 


 


Treatment Options 
 


Chemotherapy 
Chemotherapy is one of the main treatments 


for cancerous patients. This treatment is used to reduce 


the number of cancer cells in the body. Although very 


helpful, chemotherapy can decrease health through the 


removal of healthy cells. Depending on the patient, 


they are capable of feeling fatigue, hair loss, and 


having several infections [16]. Chemotherapy can 


differ depending on a patient's health status and the 


type of cancer they are experiencing.  


 


Radiation Therapy 
 


Radiation Therapy is a form of treatment that 


focuses on the removal of cancerous cells. This 


therapy can be a very laborious process, so it requires 


a lot of patience. Radiation therapy can be very similar 


to chemotherapy in the fact that it requires an immense 


number of time. External radiation therapy is a form 


of treatment associated with radiation therapy. This 


treatment heals places where acute leukemia has 


expanded in a child's system [14].  


 


Chemotherapy With Stem Cell Transplant 
 


Chemotherapy with stem cell transplant is 


similar to chemotherapy, but it is not the primary 


treatment for children. Children aren’t able to take 


large doses of chemotherapy because of their 


development [17]. With stem cell transplant, children 


are able to have a greater outcome. This means that 


children are able to have a higher intake of 


chemotherapy.  


 


Targeted Therapy 


 
Targeted therapies are forms of treatments 


that specifically target a certain type of cancer cells, 


while avoiding healthy tissues [14]. This is a preferred 


treatment route due to the fact that standard treatments 


like chemotherapy and radiation therapy destroy 


normal, non-cancer cells. This is partially 


counterintuitive because in killing healthy cells, the 


body loses important stationary cells that continue 


growth. 


 


Tyrosine Kinase Inhibitor (TKIs) Therapy 


This form of treatment is specific to blocking 


the enzyme, tyrosine kinase, that causes an 


overproduction of white blood cells within 


the body. Three of the most common TKI 


medications are: imatinib mesylate, 


dasatinib, and ruxolitinib. These three drugs 
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are used in several other cancers and 


conditions; they can help stop the growth of 


cancerous cells and may even help in killing 


malignant cells [14].  


 


Monoclonal Antibodies 


Moving on, monoclonal antibodies are 


laboratory-developed proteins that help fight 


specific diseases, such as cancer. This type of 


treatment is usually thought of as an option 


for patients with acute lymphocytic leukemia 


that doesn’t respond to other common 


treatments. One monoclonal antibiotic 


infusion being studied and used in pediatrics 


is blinatumomab. Blinatumomab is more 


specifically used to treat B-cell ALL that is in 


remission, has recently come back, or when 


an ALL patient doesn’t respond to other 


treatment options [14]. 


 


Immunotherapy 
 


Immunotherapy is an innovative type of 


treatment that focuses on assisting the body in its own 


natural defense mechanisms. This form of therapy 


effectively utilizes the substances created by the body 


or those made in a laboratory to direct more attention 


to a given disease, in this case, acute lymphocytic 


leukemia [14]. 


 


CAR T-cell Therapy 


This form of treatment is a procedure in 


which some T cells are removed from the 


patient and given a special receptor. The new 


cells are known as chimeric antigen receptor 


(CAR) T cells. The CAR T cells are given via 


infusion and multiply in the patient’s blood - 


attacking the cancerous cells. This treatment 


is also being studied in other cancers, as well 


as recurring childhood acute lymphocytic 


leukemia [14].  


 


Relapses 
 


Relapsed Acute Lymphocytic Leukemia refers to 


when lymphoblastic stem cells become immature 


white blood cells or blasts. Instead of becoming 


healthy white blood cells they build up in the bone 


marrow, resulting in less room for healthy white blood 


cells, red blood cells, and platelets. Furthermore, 


resulting in these abnormal cells the inability to fight 


off infection [18]. After children’s first treatment for 


acute lymphocytic leukemia about 85%-90% are 


cured; however, 10% to 15% of patients with pediatric 


acute leukemia experience relapse or have a slight 


chance of getting the disease again [19]. Acute 


lymphocytic leukemia is the most common fatal 


disease in children, which consists of 25% of all 


childhood cancers [20]. 


 


Studies show that most relapsed events occurred 


during the maintenance phase and after the finalization 


of chemotherapy [20]. Stem cell transplant is rarely 


used as initial treatment for children and adolescents 


with ALL, however It is used more often as part of 


treatment for ALL that relapses. Occasionally 


treatment for relapsed ALL is more intensive and 


critical than newly diagnosed ALL. Reinduction 


therapy is received at the time of the first relapse. If 


the second complete remission is a success, treatment 


options include: chemotherapy with or without 


radiation therapy and stem cell (bone marrow) 


transplantation.  


 


Prognosis 
 


A prognosis is the likely course of an illness after a 


diagnosis. When it comes to the prognosis of children 


with acute lymphocytic leukemia, there are numerous 


crucial determinants. The white blood cell count of a 
child and their age are prime examples of the many 


important influential factors. White blood cells, also 


known as leukocytes, are located in the circulatory 


system to fight off infections. Children with ALL who 


have very high white blood cell counts (greater than 


50,000 cells per cubic millimeter) when they are 


diagnosed are at higher risk and need more intensive 


treatment [21]. An overproduction in white blood cells 


is a main indicator for certain blood cancers or bone 


marrow diseases, such as ALL. In continuation, a 


pediatric patient’s age is essential to determining their 


prognosis because of their B-cell count. B-cells, also 


known as B-lymphocytes, are located in the immune 


system to produce tumor-specific antigens that stop 


the development of cancer, such as ALL. B-cell counts 


are found by blood tests. Children between the ages of 


1 and 9 with B-cell ALL tend to have better cure rates 


[21]. Physicians can plan their pediatric patients' 


future treatments once they have pediatric patients 


who have been diagnosed with B-cell ALL, a rare 


subtype of ALL, and know their B-cell count. When 


pediatric patients’ white blood cell counts and/or their 


age are reported to clinicians, they are often divided 


into risk categories classified as low risk to extremely 


high risk, with higher risk kids receiving more 


intensive treatment. 
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Mortality Rate 
 


What is a mortality rate? A mortality rate is the 


measure of the frequency of occurrence of death in a 


defined population during a specified interval. Acute 


lymphocytic leukemia has been found to be the most 


common form of childhood cancer. It is usually found 


in children from ages 3 to 5 and it affects boys slightly 


more than girls [22]. Approximately 6,000 cases of 


Acute Lymphocytic Leukemia (ALL) cases are 


diagnosed in the US each year. More than 50% of 


these cases are in pediatric patients. The five-year 


mortality rate for pediatric patients diagnosed with 


ALL is 10%. Even though childhood cancer rates have 


been increasing, death rates have been drastically 


decreasing [16]. 


 


Survival Rate  


 


A survival rate refers to the percentage of people in a 


study or treatment group who are still alive for a 


certain period of time after they were diagnosed with 


or started treatment for a disease. Each year roughly 


about 6,000 ALL cases are diagnosed. More than half 


of these cases are diagnosed in children. 90% of 


pediatric cases found can be cured [16]. St. Jude 


patients diagnosed with ALL have a 94% survival rate, 


which is the best worldwide outcome for ALL  


patients. 


 


Conclusion  


 


In closing, acute lymphocytic leukemia (ALL) is a 


type of cancer that affects the blood and bone marrow 


of the body [9]. ALL is the most common pediatric 


leukemia, with approximately over 3,000 cases 


diagnosed in children. Even with being the most 


prevalent leukemia diagnosed in the pediatric group, 


only about 10% of patients succumb to ALL [16].  


Unfortunately, a cure has not been found for this 


disease. Doctors, patients, and all corresponding 


parties await for more research to stop the progression 


and cure acute lymphocytic leukemia in all children. 


 


Acknowledgments 


 


Dr. Monica Betancourt-Garcia, MD, Scientific 


Director; Melissa Eddie, MS, Program Manager; 


Xochitl Lopez, BS, Program Coordinator 


 


Funding 


 


Funded by DHR Health Institute for Research & 


Development; DHR Health; Region One ESC 


GEARUP College Ready, Career Set! Region One 


ESC GEARUP College Now, Career Connected and 


Region One ESC PATHS 


 


References 


 


1. American Cancer Society. (n.d.). Types of 


Leukemia. American Cancer Society. 


Retrieved July 18, 2022, from 


https://www.cancer.org/cancer/leukemia.ht


ml.  


2. Leukemia & Lymphoma Society. (n.d.). 


Childhood and Adolescent Blood Cancer 


Facts and Statistics | Leukemia and 


Lymphoma Society. Leukemia & Lymphoma 


Society. Retrieved July 18, 2022, from 


https://www.lls.org/facts-and-


statistics/childhood-and-adolescent-blood-


cancer-facts-and-statistics. 


3. American Cancer Society. (2019, February 


12). What Is Childhood Leukemia? American 


Cancer Society. Retrieved July 18, 2022, 


from 


https://www.cancer.org/cancer/leukemia-in-


children/about/what-is-childhood-


leukemia.html.  


4. Mayo Clinic. (2021, January 13). Leukemia - 


Symptoms and causes. Mayo Clinic. 


Retrieved July 18, 2022, from 


https://www.mayoclinic.org/diseases-


conditions/leukemia/symptoms-causes/syc-


20374373.  


5. Roswell Park Comprehensive Cancer Center. 


(2018, October 4). How Fast Does Leukemia 


Develop? Roswell Park Comprehensive 


Cancer Center. Retrieved July 15, 2022, from 


https://www.roswellpark.org/cancertalk/201


810/how-fast-does-leukemia-develop. 


6. Children's Hospital of Philadelphia. (n.d.). 


Acute Lymphoblastic Leukemia (ALL). 


Children's Hospital of Philadelphia. 


Retrieved July 15, 2022, from 


https://www.chop.edu/conditions-


diseases/acute-lymphoblastic-leukemia-all.  



https://www.cancer.org/cancer/leukemia.html

https://www.cancer.org/cancer/leukemia.html

https://www.lls.org/facts-and-statistics/childhood-and-adolescent-blood-cancer-facts-and-statistics

https://www.lls.org/facts-and-statistics/childhood-and-adolescent-blood-cancer-facts-and-statistics

https://www.lls.org/facts-and-statistics/childhood-and-adolescent-blood-cancer-facts-and-statistics

https://www.cancer.org/cancer/leukemia-in-children/about/what-is-childhood-leukemia.html

https://www.cancer.org/cancer/leukemia-in-children/about/what-is-childhood-leukemia.html

https://www.cancer.org/cancer/leukemia-in-children/about/what-is-childhood-leukemia.html

https://www.mayoclinic.org/diseases-conditions/leukemia/symptoms-causes/syc-20374373

https://www.mayoclinic.org/diseases-conditions/leukemia/symptoms-causes/syc-20374373

https://www.mayoclinic.org/diseases-conditions/leukemia/symptoms-causes/syc-20374373

https://www.roswellpark.org/cancertalk/201810/how-fast-does-leukemia-develop

https://www.roswellpark.org/cancertalk/201810/how-fast-does-leukemia-develop

https://www.chop.edu/conditions-diseases/acute-lymphoblastic-leukemia-all

https://www.chop.edu/conditions-diseases/acute-lymphoblastic-leukemia-all





Canales, et al. Pediatric Acute Lymphocytic Leukemia 


https://doi.org/10.47488/dhrp.v2iS2.62 


 


  
 
DHR Proceedings ǀ http://dhrproceedings.org  28 2022, Vol. 2 No. S2 23-29 


7. American Cancer Society. (2019, February 


12). Tests for Childhood Leukemia. 


American Cancer Society. Retrieved July 18, 


2022, from 


https://www.cancer.org/cancer/leukemia-in-


children/detection-diagnosis-staging/how-


diagnosed.html. 


8. Wang, E. (2018, October 4). How Fast Does 


Leukemia Develop? Roswell Park 


Comprehensive Cancer Center. Retrieved 


July 15, 2022, from 


https://www.roswellpark.org/cancertalk/201


810/how-fast-does-leukemia-develop.  


9. Mayo Clinic. (2021, February 10). Acute 


lymphocytic leukemia - Symptoms and 


causes. Mayo Clinic. Retrieved July 15, 


2022, from 


https://www.mayoclinic.org/diseases-


conditions/acute-lymphocytic-


leukemia/symptoms-causes/syc-20369077.  


10. Iacobucci, I., & Mullighan, C. G. (2017). 


Genetic Basis of Acute Lymphoblastic 


Leukemia. Journal of clinical oncology : 


official journal of the American Society of 


Clinical Oncology, 35(9), 975–983. 


https://doi.org/10.1200/JCO.2016.70.7836.  


11. Albertí-Servera, L., Demeyer, S., Govaerts, 


I., Swings, T., De Bie, J., Gielen, O., 


Brociner, M., Michaux, L., Maertens, J., 


Uyttebroeck, A., De Keersmaecker, K., 


Boeckx, N., Segers, H., & Cools, J. (2021). 


Single-cell DNA amplicon sequencing 


reveals clonal heterogeneity and evolution in 


T-cell acute lymphoblastic leukemia. Blood, 


137(6), 801–811. 


https://doi.org/10.1182/blood.2020006996.  


12. Carroll, A. J., Shago, M., Mikhail, F. M., 


Raimondi, S. C., Hirsch, B. A., Loh, M. L., 


Raetz, E. A., Borowitz, M. J., Wood, B. L., 


Maloney, K. W., Mattano, L. A., Jr, Larsen, 


E. C., Gastier-Foster, J., Stonerock, E., Ell, 


D., Kahwash, S., Devidas, M., Harvey, R. C., 


Chen, I. L., Willman, C. L., … Heerema, N. 


A. (2019). Masked hypodiploidy: 


Hypodiploid acute lymphoblastic leukemia 


(ALL) mimicking hyperdiploid ALL in 


children: A report from the Children's 


Oncology Group. Cancer genetics, 238, 62–


68. 


https://doi.org/10.1016/j.cancergen.2019.07.


009.  


13. Molina, O., Bataller, A., Thampi, N., Ribera, 


J., Granada, I., Velasco, P., Fuster, J. L., & 


Menéndez, P. (2021). Near-Haploidy and 


Low-Hypodiploidy in B-Cell Acute 


Lymphoblastic Leukemia: When Less Is Too 


Much. Cancers, 14(1), 32. 


https://doi.org/10.3390/cancers14010032.  


14. National Cancer Institute. (2022, March 4). 


Childhood Acute Lymphoblastic Leukemia 


Treatment (PDQ®)–Patient Version. 


National Cancer Institute. Retrieved July 13, 


2022, from 


https://www.cancer.gov/types/leukemia/pati


ent/child-all-treatment-pdq.  


15. Barlow, B. (2022, April 29). Down's 


syndrome and leukemia: What to know. 


Medical News Today. Retrieved July 18, 


2022, from 


https://www.medicalnewstoday.com/articles


/aml-down-syndrome#prevalence.  


16. MD Anderson. (2020, April 15). Leukemia. 


MD Anderson. Retrieved July 15, 2022, from 


https://www.mdanderson.org/cancer-


types/leukemia.html?invsrc=leukemia&cmp


id=LUK_ORG_leukemiabloodcancer_G_SE


&gclid=CjwKCAjw2rmWBhB4EiwAiJ0mt


YL25x-


P5JvDwZikL0T127MmFtGcd0b6bf9SXAE


bZ0L0ufAbrcfWERoC2WEQAvD_BwE&g


clsrc=aw.ds.  


17. American Cancer Society. (2019, February 


12). High-dose Chemotherapy and Stem Cell 


Transplant for Childhood Leukemia. 


American Cancer Society. Retrieved July 15, 


2022, from 


https://www.cancer.org/cancer/leukemia-in-


children/treating/bone-marrow.html.  


18. Dana-Farber Cancer Institute. (n.d.). 


Relapsed Childhood Acute Lymphoblastic 


Leukemia (ALL) Overview. Dana-Farber 


Cancer Institute. Retrieved July 18, 2022, 


from https://www.dana-farber.org/relapsed-


childhood-acute-lymphoblastic-leukemia/. 


19. Children's Hospital of Philadelphia. (n.d.). 


Relapsed/Refractory Acute Lymphoblastic 



https://www.cancer.org/cancer/leukemia-in-children/detection-diagnosis-staging/how-diagnosed.html

https://www.cancer.org/cancer/leukemia-in-children/detection-diagnosis-staging/how-diagnosed.html

https://www.cancer.org/cancer/leukemia-in-children/detection-diagnosis-staging/how-diagnosed.html

https://www.roswellpark.org/cancertalk/201810/how-fast-does-leukemia-develop

https://www.roswellpark.org/cancertalk/201810/how-fast-does-leukemia-develop

https://www.mayoclinic.org/diseases-conditions/acute-lymphocytic-leukemia/symptoms-causes/syc-20369077

https://www.mayoclinic.org/diseases-conditions/acute-lymphocytic-leukemia/symptoms-causes/syc-20369077

https://www.mayoclinic.org/diseases-conditions/acute-lymphocytic-leukemia/symptoms-causes/syc-20369077

https://doi.org/10.1200/JCO.2016.70.7836

https://doi.org/10.1182/blood.2020006996

https://doi.org/10.1016/j.cancergen.2019.07.009

https://doi.org/10.1016/j.cancergen.2019.07.009

https://doi.org/10.3390/cancers14010032

https://www.cancer.gov/types/leukemia/patient/child-all-treatment-pdq

https://www.cancer.gov/types/leukemia/patient/child-all-treatment-pdq

https://www.medicalnewstoday.com/articles/aml-down-syndrome#prevalence

https://www.medicalnewstoday.com/articles/aml-down-syndrome#prevalence

https://www.mdanderson.org/cancer-types/leukemia.html?invsrc=leukemia&cmpid=LUK_ORG_leukemiabloodcancer_G_SE&gclid=CjwKCAjw2rmWBhB4EiwAiJ0mtYL25x-P5JvDwZikL0T127MmFtGcd0b6bf9SXAEbZ0L0ufAbrcfWERoC2WEQAvD_BwE&gclsrc=aw.ds

https://www.mdanderson.org/cancer-types/leukemia.html?invsrc=leukemia&cmpid=LUK_ORG_leukemiabloodcancer_G_SE&gclid=CjwKCAjw2rmWBhB4EiwAiJ0mtYL25x-P5JvDwZikL0T127MmFtGcd0b6bf9SXAEbZ0L0ufAbrcfWERoC2WEQAvD_BwE&gclsrc=aw.ds

https://www.mdanderson.org/cancer-types/leukemia.html?invsrc=leukemia&cmpid=LUK_ORG_leukemiabloodcancer_G_SE&gclid=CjwKCAjw2rmWBhB4EiwAiJ0mtYL25x-P5JvDwZikL0T127MmFtGcd0b6bf9SXAEbZ0L0ufAbrcfWERoC2WEQAvD_BwE&gclsrc=aw.ds

https://www.mdanderson.org/cancer-types/leukemia.html?invsrc=leukemia&cmpid=LUK_ORG_leukemiabloodcancer_G_SE&gclid=CjwKCAjw2rmWBhB4EiwAiJ0mtYL25x-P5JvDwZikL0T127MmFtGcd0b6bf9SXAEbZ0L0ufAbrcfWERoC2WEQAvD_BwE&gclsrc=aw.ds

https://www.mdanderson.org/cancer-types/leukemia.html?invsrc=leukemia&cmpid=LUK_ORG_leukemiabloodcancer_G_SE&gclid=CjwKCAjw2rmWBhB4EiwAiJ0mtYL25x-P5JvDwZikL0T127MmFtGcd0b6bf9SXAEbZ0L0ufAbrcfWERoC2WEQAvD_BwE&gclsrc=aw.ds

https://www.mdanderson.org/cancer-types/leukemia.html?invsrc=leukemia&cmpid=LUK_ORG_leukemiabloodcancer_G_SE&gclid=CjwKCAjw2rmWBhB4EiwAiJ0mtYL25x-P5JvDwZikL0T127MmFtGcd0b6bf9SXAEbZ0L0ufAbrcfWERoC2WEQAvD_BwE&gclsrc=aw.ds

https://www.mdanderson.org/cancer-types/leukemia.html?invsrc=leukemia&cmpid=LUK_ORG_leukemiabloodcancer_G_SE&gclid=CjwKCAjw2rmWBhB4EiwAiJ0mtYL25x-P5JvDwZikL0T127MmFtGcd0b6bf9SXAEbZ0L0ufAbrcfWERoC2WEQAvD_BwE&gclsrc=aw.ds

https://www.mdanderson.org/cancer-types/leukemia.html?invsrc=leukemia&cmpid=LUK_ORG_leukemiabloodcancer_G_SE&gclid=CjwKCAjw2rmWBhB4EiwAiJ0mtYL25x-P5JvDwZikL0T127MmFtGcd0b6bf9SXAEbZ0L0ufAbrcfWERoC2WEQAvD_BwE&gclsrc=aw.ds

https://www.cancer.org/cancer/leukemia-in-children/treating/bone-marrow.html

https://www.cancer.org/cancer/leukemia-in-children/treating/bone-marrow.html

https://www.dana-farber.org/relapsed-childhood-acute-lymphoblastic-leukemia/

https://www.dana-farber.org/relapsed-childhood-acute-lymphoblastic-leukemia/





Canales, et al. Pediatric Acute Lymphocytic Leukemia 


https://doi.org/10.47488/dhrp.v2iS2.62 


 


  
 
DHR Proceedings ǀ http://dhrproceedings.org  29 2022, Vol. 2 No. S2 23-29 


Leukemia (ALL). Children's Hospital of 


Philadelphia. Retrieved July 18, 2022, from 


https://www.chop.edu/conditions-


diseases/relapsedrefractory-acute-


lymphoblastic-leukemia-all.  


20. Tuong, P. N., Kiem Hao, T., & Kim Hoa, N. 


T. (2020). Relapsed Childhood Acute 


Lymphoblastic Leukemia: A Single-


Institution Experience. Cureus, 12(7), e9238. 


https://doi.org/10.7759/cureus.9238. 


21. American Cancer Society. (2019, February 


12). Prognostic Factors in Childhood 


Leukemia (ALL or AML). American Cancer 


Society. Retrieved July 18, 2022, from 


https://www.cancer.org/cancer/leukemia-in-


children/detection-diagnosis-


staging/prognostic-factors.html. 


22. St. Jude Children's Research Hospital. (n.d.). 


Acute Lymphoblastic Leukemia (ALL). St. 


Jude Children's Research Hospital. Retrieved 


July 15, 2022, from 


https://www.stjude.org/disease/acute-


lymphoblastic-leukemia-all.html.  


 


 


 


 



https://www.chop.edu/conditions-diseases/relapsedrefractory-acute-lymphoblastic-leukemia-all

https://www.chop.edu/conditions-diseases/relapsedrefractory-acute-lymphoblastic-leukemia-all

https://www.chop.edu/conditions-diseases/relapsedrefractory-acute-lymphoblastic-leukemia-all

https://doi.org/10.7759/cureus.9238

https://www.cancer.org/cancer/leukemia-in-children/detection-diagnosis-staging/prognostic-factors.html

https://www.cancer.org/cancer/leukemia-in-children/detection-diagnosis-staging/prognostic-factors.html

https://www.cancer.org/cancer/leukemia-in-children/detection-diagnosis-staging/prognostic-factors.html

https://www.stjude.org/disease/acute-lymphoblastic-leukemia-all.html

https://www.stjude.org/disease/acute-lymphoblastic-leukemia-all.html






Special Edition: Junior Clinical Research (2022), Vol. 2 No. S2 
 https://doi.org/10.47488/dhrp.v2iS2.63 


 


 


 
 
 DHR Proceedings ǀ http://dhrproceedings.org  30 2022, Vol. 2 No. S2 30-35 


 


 


COMMENTARY 


Overview of Glioblastoma 
 


Alvaro Martinez1,2, Cassandra Maldonado1,2, Galilea De Leon1,2, Jennifer Agustin1,2, Yolanda 


Montelongo1,2, Amber Ramirez1,3, Obed Alvarez1,3, Clarissa Gomez1,4, Alec Kanhere1,4, Marlina 


Perez1,5  


 
12nd Annual Junior Clinical Research Internship, South Texas Academy for Education & Training in Research, DHR Health 


Institute for Research & Development  
2Juarez- Lincoln High School, Mission TX  
3McAllen High School, McAllen TX  
4Roma High School, Roma TX  
5Lyford High School, Lyford TX 


 


All correspondence should be addressed to Program Director, 2nd Annual Junior Clinical Research Internship Program, DHR 


Health Institute for Research & Development, 5323 S McColl Road, Edinburg Texas, 78539 


 


Received 07/21/2022 


Accepted for publication 08/03/2022 


Published 08/03/2022 


 


 
 


 


Introduction  
 


Glioblastoma multiforme (GBM), a rapidly 


developing and highly aggressive brain tumor, 


accounts for more than 49 percent of all primary 


malignant brain tumors (1). Through the extensive 


research of medical professionals, the scientific 


community has gained a deeper understanding of 


GBM, and thus discovered common symptoms, 


medical treatments, and distinct therapies to attempt to 


treat the patient. Treatment for GBM is challenging 


due to the disease's innate resistance to conventional 


therapy and its propensity for invasive behavior; as a 


result, more effective neuro-oncological and 


neurosurgical therapies are required (2). 


 


History  


 


Discovery  
 


As one of the most complex brain tumors, it 


isn't a surprise that glioblastomas have a long line of 


history. Although the origin of these brain tumors is 


unknown, records that indicate their existence date 


back to the 1800s. In 1800 and 1804, British scientific 


reports by Burns and Abernethy displayed the first 


ever recorded glioblastomas (3). In 1863, Rudolf 


Virchow, a German physician and founder of social 


medicine, provided the first comprehensive 


histomorphological description of this fast-growing 


malignant tumor (3). Virchow was able to demonstrate 


the tumor's glial origin which ultimately created the 


steppingstone for future scientific researchers.  


 


Researchers  
 


Since the initial discovery of GBM, there 


have been plenty of researchers that continue to 


investigate the mystery of this deadly brain tumor. In 


1914 American Pathologist, Frank Burr Mallory, was 


credited for coining the term Glioblastoma 


Multiforme. In 1926, researchers Percival Bailey and 


Harvey Cushing established the basis of modern 


classification from gliomas and glioblastomas, which 


they called GBM. Scherer and Kernohan were the 


most prolific researchers between the years of 1934 


and 1941 and postulated some of the clinic-


morphological aspects of glioblastomas (4). 
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Glioblastoma Formation  
 


Glioblastoma is a cancerous tumor that 


develops in the brain. They form from astrocytes 


which are star-shaped cells that protect and provide 


nutrients to the brain. It’s common for glioblastoma to 


grow in the brainstem and cerebellum for most adults. 


These tumors can also metastasize in multiple areas of 


the brain, and in some rare cases it can even grow in 


other parts of the body (5). 


 


Types of GBM 
 


Glioblastoma has 2 types, primary 


glioblastoma and secondary glioblastoma. Primary 


glioblastoma is more common for older people. It’s 


also the common type to have, and with this, your life 


expectancy will most likely be shortened. Secondary 


glioblastoma mainly targets younger individuals. It 


forms from a low-grade glioma which can grow in 


almost any part of the brain and occasionally in the 


spinal cord. The survival rate for this type tends to be 


higher than the primary glioblastoma (5). 


 


Similarities and Differences  
 


Like any kind of cancer found in the body, 


there are many differences and similarities between 


these malignant tumors. Glioblastomas are a type of 


glioma, which is one of the most common types of 


brain tumors. With this classification it can be inferred 


that these tumors are quite similar. The only difference 


between the two is the severity of the tumor and grade. 


On the other hand, glioblastomas can be far more 


complex than other types of brain tumors and can 


show symptoms rather quickly. All brain tumors range 


from a grade scale between 1 and 4 (4 being the most 


dangerous and 1being the least dangerous). Compared 


to the other brain cancers, all glioblastomas are 


considered grade IV brain tumors. The reason for this 


is that they have the most unusual looking cells 


ultimately making them the most aggressive (6). 


 


Prognosis  
 


As of now the prognosis states that there is no 


possible cure for GBM. Treatments are available for 


patients to keep the tumor in control for a couple of 


months, and if possible, even years. As glioblastoma 


continues to grow it creates microscopic branches that 


can spread to various parts of the brain, which can 


make it extremely difficult to remove through surgery. 


Additionally, a single tumor contains different types of 


cells which can make it almost impossible to treat the 


whole tumor. For instance, if a drug is being used to 


treat the tumor, it will only kill a certain cell, not all of 


them (7). 


 


GBM Prevalence  


 


Rate of GBM  
 


Glioblastoma multiforme (GBM) is the 


aggressive, most common brain tumor found in arising 


adults (8). Every year, more than 13,000 American 


citizens are diagnosed with glioblastoma, and that’s 


not taking into consideration the amount of people 


who don’t participate in monthly checkups. 


Glioblastoma has an already low survival rate of 40% 


within the first year. While things may look good in 


the beginning, chances decrease to 17% in just the 


second year, and to a 6.8% chance at the end of 5 


years. This cancer has a terrifying population 


percentage, accounting for almost 50% of all brain 


cancer cases. In the United States on average there is 


a slightly higher rate in men than women affected by 


Glioblastoma. With that Caucasians compared to other 


ethnic groups such as African Americans, Asians, and 


American Indians have a greater chance of diagnosis 


(9).  


 


Gender Distribution  
 


In the gender population, males have a faster 


exposure to the cancerous cell than females, due to 


their series of genetic alterations and exposure to 


growth factors (9). Glioblastoma is more common in 


older males and begins around the age of 64. Although 


it only begins at this age, it worsens and gets more fatal 


as the years pass. Although GBM is found more 


frequently in men than women, recent studies have 


shown that females experience a higher intensity in 


symptoms and their tumors tend to be larger than those 


in males. The reason for these statistics is still 


unknown, but researchers are continuing to discover 


new information about these tumors. 


 


Race/ Ethnicity  
 


Just like age and gender, a patient's race or 


ethnicity can be an additional factor that may give 


more information on survival and instances (10). In 


research studies based on race and ethnicities, it has 


been found that Asians or Pacific Islanders have the 


highest 1- year to 5-year survival rate (67.1%, 10.1%). 


African Americans follow with a 1-year rate of 60.9% 


and a 5-year rate of 9.9%. Hispanics are second to last 


with a rate of 60.4% in the first year and 9.5% in the 
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fifth year. Lastly, non- Hispanic whites have the 


lowest survival rate of 57.2% and 6.6% in the 1-to-5-


year period. Although race and ethnicity are important 


to factor in a patient's diagnosis of GBM, there is still 


extensive research being done in this field for future 


data. 


 


Causes & Symptoms  
 


Located either in the brain or spinal cord, this 


disease comes with many effects and critical 


symptoms including both psychiatric and neurological 


(8).  


 


Neurological Symptoms  
 


Neurological symptoms are relatively shown 


during growth and expansion of the tumor. Around 40 


to 60 percent of patients with glioblastomas are prone 


to show neurological symptoms which include 


headaches, disorientation, vomiting, seizures, memory 


loss, and speech difficulties (8). The effect for this is 


due to the increased intracranial pressure in the frontal 


lobe and corpus callosum (8). The reason being, of 


these neurological symptoms are because of the 


amount of swelling due to the tumor and the desired 


room when growing (11). The tumor will push on the 


brain during a fast-spreading process that affects any 


nearby brain tissue (11).  


 


Psychiatriatric Symptoms  
 


Most cases of glioblastoma show 


psychiatriatric symptoms and 62 percent of these cases 


are seen from middle aged to older patients (8). Some 


primary psychiatriatric symptoms include depression, 


anxiety, manic-like states, and mood disorders (8). As 


much as 35% of patients manifest psychiatrist 


symptoms and are prone to be psychotic, have 


schizophrenia, resist treatment, and hallucinate (8). 


The reason for patients with GBM possessing these 


symptoms is due to tumors predominantly being 


pushed up against the temporal lobes ultimately 


affecting the frontal lobe (8).  


 


Genetics 
 


 The root cause for glioblastoma is 


unfortunately unknown and it has shown not to be 


inherited through genetics (12). Although it is 


classified as an idiopathic tumor, some individuals 


with neurofibromatosis type 1, (a genetic cancer 


syndrome), Turcot syndrome, and Li Fraumeni 


syndrome can elevate their chances for this disease 


(13). 


 


Diagnosis  
 


Due to glioblastoma being classified as a 


stage four cancer, it is one of the most aggressive and 


rapidly growing brain tumors (14). If a patient has 


GBM they will begin to feel symptoms such as 


headaches, speech, vision, hearing, thinking 


impairment, and more. A very common symptom in 


patients is losing vocabulary or forgetting thoughts 


easily. A way of finding Glioblastomas is by taking an 


MRI. When the patient feels these symptoms, they will 


have an MRI taken to see whether there is a tumor in 


the first place and if they need surgery. In other cases, 


a surgical biopsy is needed to see if the mass detected 


is a Glioblastoma or another type of brain tumor. For 


most patients, the median time it takes to receive a 


diagnosis is around 330 days; that is almost one full 


year (15). The time period for diagnosis does range 


between 156 to 776 days depending on how long it 


takes an individual to be tested. Unfortunately, the 


reason it takes a long period of time for an individual 


to be diagnosed with GBM is because most patients 
don’t feel symptoms until 100 days after the tumor 


begins to develop. Although early detection remains 


difficult, new technologies are being made to help 


identify early stages of glioblastoma. Developments 


such as liquid biopsy and serum biomarker may allow 


for early diagnosis and early treatment in future cases 


of glioblastoma. 


 


Treatment/Therapy 
 


The typical course of treatment for a GBM 


entails surgery, daily radiation, and oral chemotherapy 


administered over the course of six and a half weeks, 


followed by a six-month oral chemotherapy regimen 


administered five days each month (16). Currently, 


surgery to remove as much of the tumor as possible is 


the best course of action for glioblastoma, which is 


then followed by a chemotherapy and radiotherapy 


regimen.  


 


Treatment History  
 


Many hospitals and research teams have 


pursued the study of Glioblastomas trying to better 


treat it and ultimately find a cure. Although this certain 


tumor is very complex, many breakthrough 


discoveries have been made. In 1888, physician 


Byrom Bramwell was one of the first physicians to 


point out the surgical challenge that these tumors 
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brought to the table. He explained that without 


microscopical examination, it would be quite 


impossible to spot the transition between the tumorous 


tissue and normal brain tissue. Furthermore, in our 


society today many institutes have partnered with 


universities around the country in hopes to advance 


medical care for patients who suffer from 


glioblastomas. The Translational Center of Excellence 


(TCE) in the Abramson Cancer Center at Penn 


Medicine has focused on the issues of GBM and have 


continued to create opportunities to revolutionize 


treatment. The Penn Medicine team is an international 


leader in researching and treating Glioblastoma and 


have made game-changing discoveries. They have 


ushered in a new era of cellular therapies that treat 


cancer with a patient’s immune system (17). In 2005, 


Medical Director at the Lou and Jean Malnati Brain 


Tumor Institute, Roger Stupp, developed a worldwide 


standard care for Glioblastoma known as the Stupp 


protocol. His findings in better treatment and new 


ways of treatment have changed the survival ratio of 


patients from 1 in 10 that lived longer than two years 


after diagnosis to now more than 1 in 4 (18). Although 


there is still much to learn about Glioblastomas, there 


have been great advancements in treatments. It is only 


a matter of time before scientific researchers find a 


cure.  


 


Adjuvant Therapy  
 


Patients with glioblastoma begin 


chemotherapy 2 to 4 weeks following surgery. Either 


along with radiation therapy or soon after it (19). 


GBMs and other advanced brain tumors are frequently 


treated with temozolomide, a chemotherapeutic 


medication that the FDA approved in 2013 (16). The 


medication slows the growth of tumors and is 


administered orally. Usually, the medication is taken 


daily during radiation therapy and for six cycles after 


radiation during the maintenance phase (20). 


Temozolomide not only has direct anticancer actions 


but also has immunomodulatory qualities (21). 


Chemotherapy's effects are influenced by the drug's 


method of action, dosage, and host immune system 


(21).  


 


And then of course, there’s radiation. 


Radiation therapy for glioblastoma involves directing 


X-rays, gamma rays, or photons at a tumor to kill 


malignant cells (22). The tumor shrinks as cancerous 


cells are cleared by the body's immune system, which 


relieves pressure on the brain. If a surgeon decides that 


removing a tumor would be too dangerous, it may be 


used as a primary treatment (16). It may also be 


performed following surgery to eliminate any 


cancerous cells that the surgeon was unable to see or 


reach. 


 


Surgery  
 


For surgery, the neurosurgeon will attempt to 


remove the majority of the tumor (16). However, it is 


impossible to entirely eradicate GBMs due to a zone 


of invading tumor cells that assault the tissues around 


the tumor. The neurosurgeon may also insert 


medicated wafers into the brain. Over time, these 


wafers naturally break down and deliver 


chemotherapy medications into the tumor area (16).  


 


Clinical Trials  
 


All these wonderful treatments, but how 


effective are they? is the real question. Well, the 


current standard of care for glioblastoma multiforme 


is successful and has extended survival times for more 


patients to two, three, and even four years. Sadly, this 


treatment is not curative (16). Which basically means 


that it does not terminate every single tumor cell. 


However, the outlooks and future for patients with 


Glioblastoma are expected to improve. 


 


Clinicians and researchers are developing 


new trials in an attempt to improve the survival rate of 


patients who have Glioblastoma. A great example of 


this would be this fairly new clinical trial from a team 


at the University of Michigan Rogel Cancer Center. 


This certain clinical trial began in august of 2020 and 


is led by Daniel Wahl, M.D., Ph.D. They hope to 


achieve and succeed where several other Glioblastoma 


treatments have failed. This trial still has a very long 


way to go (23). In a brilliant ongoing clinical trial 


which is led by Dr. Andrew B. Lassman, the John 


Harris Associate Professor of Neurology at Columbia 


University Vagelos College of Physicians and 


Surgeons and head of the Neuro-Oncology Division at 


Columbia University Irving Medical Center/New 


York-Presbyterian, observed tumor reduction in 


nearly a third of patients with recurrent glioblastoma, 


an aggressive brain cancer while using selinexor, the 


first of a new class of anticancer drugs. (24). These are 


only a few of the several ongoing clinical trials 


attempting to alter the course of glioblastoma patients' 


futures. 


 


Mental Health  
 


Another important aspect that is very crucial 


to remember is that this patient is not only battling a 
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deadly unforgiving cancer, but they are also 


undergoing emotional distress such as anxiety and 


depression. Any cancer really can have this effect. 


This is why it is crucial that you care for your patient 


and have some empathy. To assist patients in coping 


with the emotional distress and stress caused by cancer 


and its treatment, palliative care teams frequently 


include social workers and/or other mental health 


specialists. To improve the general quality of life for 


cancer patients, therapists and counselors can provide 


their services in person or online (25). 


 


Conclusion  
 


Despite improvements in our understanding 


of GBM, its inherent invasiveness and resistance to 


standard treatments makes it extremely difficult to find 


a cure. It is important to educate healthcare and local 


communities on the importance of the severity of 


glioblastomas to inculcate the urgency in patients to 


seek medical attention once neurological symptoms 


are detected. In doing so, the patient’s overall physical 


and emotional well-being may be exceptionally 


improved. As experts continue to advance their 


medical care for those suffering from GBM, exposing 
its severity to local communities yields the patient a 


better prognosis. 
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Exposure to secondhand smoke during 


pregnancy through preadolescence is the leading cause 


of deaths worldwide. Although not nearly talked about 


enough, secondhand smoke (SHS) has the same death 


rate if not more compared to lung cancer caused by 


first degree smoking. In the following information we 


will dive into the research that looks into the effects of 


secondhand smoke on children during pregnancy 


through preadolescence. 


 


Types of secondhand smoke 


 


Vapes/E-cigarettes  
 


Although commonly construed to be less 


harmful than your typical standard cigarette, e-


cigarettes lie under the surface packed with 


humectants, colorants, nicotine, flavoring, and other 


bacterial/fungal products. In the rise of electrical 


cigarette use, the market only grows vastly as do the 


people affected by the toxicities found in the 
thousands of chemicals put into the nicotine filled 


cartridges firsthand or second handedly between the 


ages of 18-24 with 40% having not been regular 


cigarette smokers (1). 


 


E-cigarette and vape use in the teen 


population and adults between 2011-2014 showed the 


increase of the development of cancer in the lungs of 


unborn children who are affected by the usage of 


adults or family members around them. The typical 


user inhales a cocktail of the following substances, 


Propylene Glycol and glycerol, flavor additives, 


nicotine, and in minute quantities, water. All of which 


can cause long term effects due to the direct inhalation 


of the harsh chemicals and metals that damage your 


airways and alveoli (2). 


 


Cigars 


 
Secondhand smoke from cigars contains the 


same toxic chemicals that secondhand cigarettes 


smoke does (3). This type of smoke can cause or 


contribute to lung cancer and heart diseases (4). It also 
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increases the risk and severity of childhood asthma, 


ear infections, and upper and lower respiratory 


infections in children (4).  When an unborn child is 


exposed to secondhand smoke it increases the risk of 


getting an ear infection. When inhaled smoke irritates 


the eustachian tube which causes swelling and 


interferes with pressure in the middle ear, leading to 


pain, fluid, and infection, which are the most common 


causes of children’s hearing loss (5). 


 


Cigarettes 
  


When a pregnant woman smokes a cigarette 


or is exposed to secondhand cigarette smoking it plays 


a major role on postnatal outcome, it may cumulate 


negatively during lactation.  The nicotine in the baby 


lasts up to 9 to 11 hours compared to the mother that 


lasts up to 3-4 hours (5). A baby gets less oxygen and 


food since cigarettes contain nicotine and it tightens up 


your blood vessels (6). The baby will get less oxygen 


when carbon monoxide gets into your bloodstream. 


Monoxide carbon exposure during pregnancy can 


cause severe damage, including intrauterine hypoxia, 


serious neurological damage, and even fetal death (6). 


 


Gender 
 


An extensive study made by pediatricians has 


shown that parents who smoke or have been near 


smoking areas, are far more likely to have females than 


males (7). The male gender, some studies show, are 


more disadvantaged due to the higher possibility of 


low birthweight and mortality. However, a study in 


Germany showed the contrary stating that ETS, smoke 


that comes from the burning of a tobacco product and 


is exhaled by smokers, affects the birth weight and risk 


of small-for-gestational-age of females more than 


males (8). Tobacco smoke and other harmful 


chemicals can keep the baby in the mother’s womb 


from having enough oxygen which results in preterm 


delivery, harm, and even miscarriage in pregnant 


ladies (9). 


According to an examination done in 2007 to figure 


out if maternal smoking affects the baby as it grew 


older, the birthweight of adolescents with exposure to 


maternal smoking were 0.26 kilograms lower than 


those who grew up around no smoke chemicals. In 


addition, tests on gender affecting the nicotine or 


plasma cotinine intake were not significant (10).  


 


Ethnicities 
 


Previous studies have found significant 


differences between ethnicities in exposure to second-


hand smoke. With the most exposed ethnicities being 


African American non-Hispanics with 41.5%, 


followed by non-Hispanic Asians with 22.7%, 17.8% 


of non-Hispanic White, and lastly, 16.2% Hispanics 


(11). The African American population is more prone 


to being exposed to SHS, 66.1% of them are children 


aged 3-11(12). The Indigenous people are also 


exposed to secondhand smoke at a high rate. 


According to the study of Northern Plains, American 


Indian people that didn’t smoke had a 28% higher 


level of cotinine (an alkaloid found in tobacco) than 


people in the general population. High exposure to 


secondhand smoke in the American Indian population 


is caused by the fact that state smoke free laws are not 


automatically enforced over the tribal nations or 


reservations, and most Indigenous areas do not have 


the resources to put in place smoke free protection and 


make sure they are enforced (13). CDC studies in 


2011-2012 show that 6.2 million, out of 58 million, 


that were of Hispanic background were exposed to 


secondhand smoke. Approximately 29.9% of them 


were children aged 3-11(14). Studies taken on the 


Asian-American community showed that 


approximately 38.3% of secondhand smoke exposure 


happened at home (15). This percentage is lower 


compared to some of the other ethnicities. This is 


because 53.9% of Asian-Americans have a home 


smoking ban (16). Studies on white, non-Hispanic 


showed that 6.8 million out of 58 million non-smokers 


were exposed to secondhand smoke. About 34.3% of 


the population was children (17).  


 


Symptoms / Effects 


 


Pregnancy SHS exposure effects throughout 
Toddler years. 


 
According to cdc.gov, babies whose mothers 


smoke or are exposed to secondhand smoke while 


pregnant are at a higher risk to be born preterm (before 


the due date). One in every five children who are born 


preemies are born with a lower-than-average birth 


weight (9). Preterm birth is the leading cause in 


disability, disease, and sudden infant death syndrome 


(SIDS), or even in some cases miscarriage. A few 


other birth defects caused by being born preterm are 


undeveloped lungs, or a cleft palate. These defects that 


the unborn child can develop while in the womb can 


cause numerous issues that include asthma from the 


undeveloped lungs, high risk of ear infection, oral 


problems, and even heart problems caused by the cleft 


palate which is an opening or slit in the roof of the 


mouth and lip (9). This is only a few of many birth 


defects and problems that can develop when a child is 


exposed to secondhand smoking during pregnancy. As 
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the Child ages during the first Twelve months of life 


(Span of infancy) the disabilities the infant may have 


can become chronic and chance of SIDS is at its peak. 


A study in relation to the infants underdeveloped lungs 


was done with 1062 mothers with infants who took a 


questionnaire on whether their infant experienced 


occasional wheezing, recurrent wheezing, or more 


frequent wheezing (MFW). 409 of the infants had one 


or more episodes of wheezing during their first 12 


months of life. The infants from the study that fell 


under the category of MFW had been to the emergency 


room for not being able to breathe.  When the child 


hits toddler age and begins to learn how to walk and 


talk there can be complications when learning these. 


As the child becomes more physically active, they are 


prone to get out of breath easier due to their 


underdeveloped lungs. The birth defects and 


disabilities that the child may have been born with can 


also cause learning disabilities (18, 19). 


 
Ages 6-12 


 
The exposure of second-hand smoking in 


children causes various and serious health 


consequences. The main symptoms of the effects of 


being exposed to second-hand smoke are frequent and 


constant asthma attacks and constant fatigue in tasks 


as simple as walking. Children exposed to second-


hand smoke tend to have frequent asthma attacks, this 


smoke triggers asthma attacks in children, even 


endangering a child’s life. Some symptoms can be 


wheezing and coughing, in some cases it can even 


produce the improper development of the child’s lungs 


(20,21). The first asthma attacks can be very severe but 


can worsen over time and cause new cases of asthma 


in the child if they are not attended. Even brief 


exposure to second-hand smoke can damage cells in 


ways that set the cancer process in motion. According 


to studies carried out by the (CDC), they show that 


those children exposed to second-hand smoking tend 


to have more ear infections, have more fluid in ears, 


and are often subjected to operations called 


Myringotomie. (A Miringotomy or Tympanostomy is 


an operation performed to drain the fluid accumulated 


in the ear and to balance the air pressure on both sides 


of the eardrum. In this operation, after aspirating the 


mucus from the ear, a small tube is inserted that allows 


air to enter and liquid to exit. This procedure is done 


to prevent delayed speech development in a child 


caused by hearing loss). Children exposed to 


secondhand smoking affects children more than it 


seems, in fact studies show that this can affect children 


even in development. Children exposed to secondhand 


smoking tend to be shorter than those who grow up in 


an environment free of tobacco-containing toxins. 


When the first symptoms of the effect of being 


exposed to second-hand smoking are not treated, 


throughout the child’s development or even in his 


adulthood, he could have serious problems. 


Atherosclerosis can be a problem of many. According 


to studies done by the (NIH), atherosclerosis can begin 


very early in a child’s life and worsen over time. It can 


lead to more serious problems such as blood clots, 


heart attacks and kidney problems among others (22). 


                                                                                                                                                                                                                                                                                 


Long term effects  
 


A study done on people with dementia 


showed that being exposed to secondhand smoke in 


adolescents has an increased risk of various forms of 


dementia and stroke later in life. There was a total of 


2,993 participants in the study. Out of the 2,993 


people, 1,683 (56.2%) were not exposed to 


secondhand smoke, while 670 (22.4%) were exposed 


to 0-1 packs (around 20 cigarettes) daily, and 640 


(21.4%) were exposed to over 1 pack daily. The 


participants with the highest amount of exposure to 


secondhand smoke showed increased risk of stroke, 


AD dementia (Alzheimer’s disease), and all dementia 


compared to those who experienced no exposure (23). 
A second study done on Korean adolescents exposed 


to secondhand smoke at an early age showed that 


different aspects of their mental health were affected. 


Including stress, insufficient sleep, depressive 


symptoms, and suicidal ideation. Secondhand smoke 


was reported at an alarming rate of 94.4% in their 


everyday lives including 20.0% at school, 23.0% at 


home, and 51.4% for public places. The end of the 


study showed Korean adolescents have a higher 


chance of experiencing poor mental health issues from 


being exposed to secondhand smoke (24,25). 


 


Mortality rate 
 


Secondhand smoke with children is the 


leading cause of death worldwide. Due to secondhand 


smoke in children through the ages of 0- pre-teens 


there are more than 880,000 deaths each year. (26) 


Children exposed to secondhand smoke are more 


prone to get infant death syndrome. This disorder is 


known for happening unexpectedly, usually the 


children look healthy, but it is something that happens 


when you aren’t aware.  Other conditions that can 


cause death in infants and pre-teens are respiratory 


infections, asthma, and aural dysfunctions. 


Secondhand smoking can also cause coronary artery 


disease which affects the heart’s arteries which supply 


blood to the heart, this causes plaque to build up and 


over time it covers the arteries which makes blood get 


in the heart with no problem. Coronary artery disease 
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has a 20-30% rise in individuals exposed to 


secondhand smoke that individuals with no exposure.  


  


Socioeconomic Status  


 
Researchers from the CDC said 32.5% 


among women with incomes below the poverty line 


and 18.3% above the poverty line with this 


information we can hypothesize that pregnant women 


below the poverty line are at a greater risk for harming 


their child (28). In a different study published by a 


journal article by Charlotta Pisinger she states in her 


research children who live in lower socioeconomic 


status are strongly associated with secondhand smoke 


(29). In another research paper by Mohammad 


Hajizadeh, they found that exposure to secondhand 


smoke was higher in rural areas in every country (30). 


In a journal entry from the CDC, they state children 


who live in multi-unit residences like apartments are 


more likely exposed to secondhand smoke than 


children living in single unit homes. 


 


Conclusion 
 


From the research provided we have gained 


more knowledge of the health effects of exposure to 


secondhand smoke from a woman's pregnancy 


throughout preadolescence. Secondhand smoke 


exposure may occur in many different places including 


at home, at a friend’s or relative’s home, in vehicles, 


restaurants, parks and playgrounds. The percentage of 


secondhand smoke exposure was similar for females 


and males and was higher for youth aged 3-11 years 


compared to youth aged 12-17 years. Secondhand 


smoke exposure was highest among non-Hispanic 


black youth and lowest among White and Hispanic 


youth. Secondhand smoke isn’t really talked about yet 


is something parents should be aware of. They should 


protect their children from secondhand smoke since it 


can cause health issues and even long-term diseases 


throughout their lives. 
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Introduction 


 
 Do you feel overweight? Are you often 


finding it hard to lose weight with dieting, workouts, 


and medications? Feeling overly tired or short of 


breath? Well, you may find that you and the majority 


of people within the United States suffer from the 


same problems. Studies show that over 41.9% of 340 


million Americans suffer from obesity (1). By 


definition, obesity is defined as abnormal or excessive 


fat accumulation that presents a risk to health (2). A 


common health risk seen within many obesity cases is 


cardiovascular disease. The most commonly known 


form of cardiovascular disease is the coronary artery 


disease (CAD). Cardiovascular disease affects the 


flow of blood circulation to the heart causing an 


overall decrease in blood flow, leaving people at high 


risks for heart attacks (3). Over 39.6 percent of the 


United States adult population suffers from obesity. 


However, 7.7 percent of this population is affected by 


severe forms of obesity that have led to extensive heart 


problems, such as cardiovascular diseases (4). Out of 


the 41.9% of the American population that suffers 


from obesity, Hispanics have a steady rate of 15.8 


percent deaths due to cardiovascular disease diagnosis 


between male and female patients as of 2020 (5).   


Obesity Prevalence 


 
There is a higher risk for Hispanics to suffer 


from obesity. Every 1 in 2 Hispanic people are obese 


and 1 in 13 suffer from severe obesity. Since March of 


2020, obesity has risen more than 11.4%, as the 


increasing severity rises 5%. We are the second largest 


group in the world that struggles with obesity. About 


45.8%, approximately 28 million, of Hispanics in the 


US struggle with obesity (6). Puerto Ricans and 


Mexican American have the highest prevalence with 


36.6% and 34.4% respectively, followed by Mexicans 


25.5% and Cubans with 25.8%. The lowest prevalence 


group was Dominicans with 21.5% (7). 


 
Obesity Causes 


 
  Obesity occurs when a person’s weight is 


greater in comparison to their height. Obesity can be 


found and diagnosed in both children and adults. It can 


be caused by food consumption or addiction to food. 


One challenge in the Hispanic community is the 


absence of healthy food options. 29% of Hispanics 


lack exposure to healthy food and struggle to consume 
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it (8). Other causes of obesity can be the following: 


excess weight gain due to medication or illness, 


insufficient sleep that causes metabolic changes, and 


obesity.  An example of excess weight gain could be 


Cushing’s Disease, because of this disease it is more 


likely for someone to gain weight. Results of studies 


have shown that insufficient sleep can have a negative 


effect on metabolic rates. Although it is rare, future 


generations can inherit the obesity gene (9). A person 


diagnosed with a disabling health condition while 


having obesity can face serious challenges, such as 


weight loss/gain and changes in hunger, limiting the 


capability of a person to exercise, discomfort/pain, 


shortage of energy, and the inability to have assets 


such as money, transport, and support from people 


(10).  


 
Obesity Symptoms 


 
 There are seven main symptoms that 


determine the diagnosis of obesity, although 


symptoms may vary by each individual. The most 


obvious symptom is being above their average body 


weight. According to Centers for Disease Control and 


Prevention, adults with a Body Mass Index (BMI) of 


30 to 39.9 are considered obese. If their BMI is higher 


than that, then they are considered extremely obese 


(11). Another symptom for obesity is sleep apnea, a 


condition in which a person experiences an irregularity 


within their breathing patterns while asleep, causing 


someone’s breathing to stop inconsistently throughout 


the night. This condition causes many obese people to 


have trouble fully sleeping through the night, since 


they wake up often from breathing discomfort to catch 


their breath (12). Obesity can also cause skin 


problems, such as dry and scratchy skin or acne.  


According to myamericanurse.com, obese people have 


a lot of fat stored, increasing the transdermal water 


loss, causing their skin to get dry and scratchy.  Acne, 


on the other hand, is the result of blocked sebaceous 


channels that lead to oily skin (13). Another symptom 


is gallstones. People with obesity are more likely to 


have gallstones because they have a higher level of 


cholesterol in their bile. Gallstones are severely 


painful, and if left untreated, can lead to life 


threatening issues (14). Furthermore, obesity can 


cause osteoarthritis in the joints, especially the knees. 


The more a person weighs, the more stress that is 


added to the joints which causes them to experience 


pain. Osteoarthritis quickly spreads depending on how 


much stress is added on the joints, worsening if no 


treatment is prescribed (15). The 6th symptom for 


obesity is varicose veins. The Bass Vein Center 


website explains that the pressure from the extra body 


fat squeezes the walls of the veins, damaging delicate 


valves that keep your blood flowing from your 


extremities to your heart. This would explain how 


being overweight can damage your veins and lead to 


serious complications for your physical health (16). 


Lastly is asthma, a common respiratory symptom and 


condition found within many obese people as a result 


of excess weight found around their chest. According 


to everydayhealthcenter.com, fat tissues also produce 


inflammatory substances that could impair lung 


function and lead to asthma (17). 


 
Cardiovascular Prevalence 


 
 Cardiovascular disease and obesity play a 


problematic role within the Hispanic community and 


the world in general. Over 39.6 percent out of 330 


million of the United States adult population are 


considered obese. However, 7.7 percent of this 


population is affected by severe forms of obesity that 


lead to extensive heart problems such as 


cardiovascular diseases (4,18). Hispanics within 


Central America have a higher prevalence of 


cardiovascular disease, Central American men at 


54.9% and Puerto Rican women at 41.0%. Large 


proportions of people within Central America (80% of 


men, 71% of women) had at least 1 health risk factor 


of developing cardiovascular disease. At least 18.5 


percent of Hispanics who have lived in the United 


States 10 years or longer have reported that congenital 


heart disease and strokes were less prevalent within 


(4.2% and 2.0% in men; 2.4% and 1.2% in women, 


respectively) (19). This shows that even though risks 


are not as prevalent within the Hispanic community in 


the United States compared to the Hispanics of the 


Central American communities. Obesity is highly 


prevalent among Hispanics. Some studies show that 


more than 70% of males and females in some Hispanic 


groups are overweight and 40% are obese. The 


prevalence of cardiovascular disease among Hispanics 


was 70% if they had risk factors including obesity. 


Obesity is higher in Hispanic women. One study 


conducted in Hispanics, showed that the rate of heart 


attacks is much higher than in non-Hispanics, and 


particularly higher in Hispanic women (20). 


 
Cardiovascular Causes 


 
Cardiovascular disease is a leading cause of 


mortality and morbidity in the Hispanic population 


(21). There are many causes of cardiovascular disease, 


such as occupational exposures, smoking, diet, and 


lifestyle (22). The first cause is occupational 


exposures. Hispanic workers, such as factory and field 
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workers, report more exposure to organic solvents, 


metals, and pesticides. It is well known that working 


with metals and pesticides are risk factors for 


cardiovascular disease.  The second cause is smoking. 


Smoking increases inflammation, thrombosis, and 


oxidation of low-density lipoprotein cholesterol. 


Clinical data support the hypothesis that cigarette 


smoke exposure increases oxidative stress as a 


potential mechanism for initiating cardiovascular 


disease. The third cause is diet. Low intake of healthy 


nutrients promotes cardiovascular disease. Consuming 


more than the recommended saturated fat, sodium, 


refined carbohydrates, and red meats can also be a risk 


of cardiovascular disease. Improvements in diets were 


largely attributable to increased consumption of whole 


grains, nuts, seeds, and legumes, as well as decreased 


consumption of sugar-sweetened beverages. The final 


cause is lifestyle. Sedentary behaviors are a main risk 


factor for cardiovascular disease. Sedentary behaviors 


are behaviors where the person is not active or not 


being productive. Therefore, reducing sedentary time 


should be targeted in the population while also 


increasing their physical activity levels. The solutions 


to lower cardiovascular disease are to stop smoking, 


maintain a proper diet, improve occupational 


exposures, and enact a better lifestyle. They will also 


require providing better health care access to the 


Hispanic population (22). 


 


Cardiovascular Symptoms 


 
The symptoms of cardiovascular disease are 


often associated with an irregularity of the heart. Heart 


attacks, heart failures, or arrhythmias are all 


classifications of the symptoms an adult may 


experience (23). Typically, arrhythmias are known for 


causing the heart to beat at different paces, which can 


lead to improper blood pumping of the heart (24). 


Similarly, heart failure inefficiently pumps blood to 


organs, whereas, in heart attacks, the heart fails to 


receive oxygen due to blood flow not reaching certain 


areas of the heart (25). Tiredness, swelling of the 


limbs, chest pain, palpitations or a fluttery heart, 


indigestion, heartburn, and pain in the upper and lower 


half of your shoulders may be early signs of 


cardiovascular disease (23). Because cardiovascular 


disease is not limited to only one experience, these 


symptoms may or may not relate to a person’s 


situation. Depending on the specific area that was 


affected, such as the blood vessels or the heart valves, 


symptoms may vary from person to person. 


Additionally, one may be more vulnerable to 


cardiovascular disease symptoms based on other 


conditions, such as an infection, a diseased heart, an 


arrhythmia, or a non-serious congenital heart defect 


(26). Foremost, it is important to determine how 


cardiovascular disease is present in your life as a 


means of understanding the specific symptoms one 


may be prone to. For instance, in the Hispanic 


population, women and men are 10% more likely to 


get cardiovascular disease without risk factors and are 


70% more likely to develop cardiovascular disease 


with a previous underlying condition such as diabetes 


(27). However, Hispanic men are more disposed to 


cardiovascular disease compared to Hispanic women 


(27). The reason could be that most men are not well 


adjusted to deal with stressful events which can lead to 


cardiovascular disease (28). Around 30% of both 


Hispanic genders have hypertension primarily because 


of their diet. Eating flour tortillas, for example, is a 


common flatbread in the Hispanic population known 


for raising people’s blood pressure. Since tortillas are 


usually present in most Hispanic meals, it can become 


a significant issue over time. When someone has high 


blood pressure, blood flow is limited, decreasing the 


oxygen that reaches the heart and leading to 


cardiovascular disease (29). Unfortunately, most 


Hispanic populations are known for neglecting their 


personal healthcare, so there is a greater possibility 


they will be diagnosed with cardiovascular disease 


throughout their life. 


 
Cardiovascular Treatment 


 
For those that are diagnosed with 


cardiovascular disease and fear their wellbeing, there 


is no reason to fret. There are many different lifestyle 


treatments as well as medications that could help in the 


prevention and overall treatment of heart disease. To 


start off, there are two alternative forms of treatment 


that can be used for cardiovascular disease. The first 


option of treatments is to switch to a healthier lifestyle 


to lower cholesterol levels as well as blood pressure 


that can even lead to obesity. The best way to change 


up your life is by making decisions to aim for a 


healthier weight by losing about 3% to 5%, keeping up 


with physical activities that will regulate those factors, 


start with a healthy diet with fruits; vegetables and low 


saturated fats, sodium, sugars and alcohol, and 


maintain stress so that it can help maintain physical 


and mental health (30). Another route that could 


potentially be taken as an alternative route to treat your 


heart disease if making lifestyle changes may appear 


too hard is medication. Medications such as ACE 


inhibitors and beta blockers can help lower blood 


pressure as well as decrease how hard the heart may 


be working (30). In addition to this, other medications 


such metformin or nitrates can help regulate build up 


in the arteries, as well as a preventative for diabetes 
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along the way (30). All in all, there are two solutions 


that may be taken in order to take a step further in 


preventing cardiovascular disease from happening, 


especially if you are more prone to get it, or have 


already suffered from it. For the most part, making 


basic changes to the way you live may be considered 


the best option, while taking medications can also be a 


key factor for those that may have trouble. However, 


there are situations where sometimes treatment may 


not work, and therefore lead to other health problems. 


Tying back to the relationship between obesity and 


cardiovascular disease, it is seen that being obese may 


eventually lead you to developing heart disease, due to 


the fact that it can change cholesterol levels or even 


causing blood pressure to rise (31). For the majority of 


the Hispanic community, cases of obesity and heart 


disease are extremely prevalent. Due to the fact that 


such a high percentage of our population is prone to 


both obesity and cardiovascular disease, it is 


something we may need to be on the lookout for. One 


of the greatest problems that leads to this frequency in 


these numbers is lack of healthcare that is available for 


the Hispanic population. As well as that, it is seen that 


Hispanics are less likely to seek out care for their 


mental health which could lead to stress and therefore 


stress eating, gaining weight, or an increase in blood 


pressure (32). 


 


Obesity Treatment 


 
There are many ways to treat and prevent 


obesity. There is nonpharmacological treatment, 


treatment without the use of medication, and 


pharmacotherapy, treatment with the use of 


medication. Nonpharmacological treatment includes 


physical activity, diets, and behavior therapy (33,34). 


When losing weight begins, it is recommended to start 


physical activity. Exercise keeps the body active and 


increases energy expenditure causing negative caloric 


balance. Negative caloric balance occurs when more 


calories are being burned than taken in (33). Walking 


for 30 to 40 minutes for at least three days out of the 


week is a good way to start. The patient can gradually 


increase their exercise regimen with 20 minutes of 


jogging. As the patient increases their endurance and 


begins to feel comfortable, they can increase their 


exercise to include running, swimming, and even 


cardio. As they increase the number of exercises, they 


can also increase the number of days and time they 


work out. Diets are also able to aid in the treatment of 


obesity. Low calorie diets and prepackaged foods will 


help with the calorie intake, as the meal is already 


made and avoids sugars and calories one may overlook 


while making their own meal (33,35). Calorie-


restricting diets are not only good for losing weight, 


but also play a role in cardiovascular health (35). 


Behavior modification treatment targets the patient’s 


habits explicitly. By using behavior modification 


treatment, the habits that caused the weight gain are 


analyzed. The goal of behavior modification is to 


change the patient’s eating habits and encourage a 


healthier lifestyle. Pharmacotherapy is recommended 


and used on patients who are unable to lose enough 


weight with the treatments used in the non-


pharmacological approach. There are other 


requirements that must be met to be able to use these 


drugs, like high BMI and an obesity-related condition 


(33). There are both long-term and short-term drugs 


that are used to treat obesity. Some of the short-term 


drugs that stimulate norepinephrine release are 


benzphetamine hydrochloride, phendimetrazine 


tartrate, phentermine hydrochloride or tartrate, and 


diethylpropion. Another short-term drug would be 


Mazindol; this drug targets NE reuptake. Long-term 


medications include sibutramine, which blocks 


norepinephrine and serotonin reuptake, and Orlistat, 


which blocks gastric and pancreatic lipases (34). 


These long-term medications can also help to maintain 


weight loss. The FDA approved all the mentioned 


medications.  


 
Conclusion 


 
Evidently, over 39.6 percent of 330 million 


adults within the United States suffer from obesity and 


over 7.7 percent of this population suffer from severe 


forms of obesity that cause many underlying 


conditions such as cardiovascular disease (4,18). 70% 


of these obese Hispanic groups are more prevalent to 


developing cardiovascular disease as one of the major 


underlying conditions of obesity (20). Although 


obesity and cardiovascular disease are great concerns 


for our health, there are many ways to detect, treat, and 


control them, such as health and dietary plans, therapy 


both psychologically and physically therapeutic 


treatments, and for those that may want to take 


different routes there are pharmaceutically mediated 


drug treatments offered as well. Luckily, we have 


great doctors, who specialize in these types of 


treatment such as cardiologists and bariatricians, that 


are able to medically support Hispanics by promoting 


healthy lifestyle tips as well as using their scope of 


practice to treat patients; by doing so, there is hopes to 


lower the mortality rate that these conditions bring 


forth to the community. Therefore, being informed 


about the risk factors of obesity and cardiovascular 


disease in the Hispanic community is crucial. It is 


never too late to ask for help, and even more so to 
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educate oneself on these topics that could potentially 


save a life ahead of time. 
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Introduction 


 
In 1500 B.C, Egyptians’ scripts helped 


researchers discover that Indian doctors called 


diabetes, madhumeha, since ants were attracted to 


urine from certain individuals [1]. Later in 400-500 


A.D, Indian physician, Sushruta, and surgeon, 


Charaka, recognized that there were two types, Type I 


and Type II diabetes [1]. In 1978, British surgeon, 


John Rollo, originated the word mellitus, which helped 


him discover that diabetes had another attribute, 


diabetes insipidus [1]. Diabetes insipidus is the 


creation of enormous amounts of weak, thin urine due 


to the kidneys not properly concentrating the urine, 


which is mostly produced because of dehydration and 


thirst [2].  However, diabetes mellitus (Type I & Type 


II) is when the pancreas can’t generate enough insulin 


to manage glucose levels in the blood [2]. In Type I 


diabetes, the pancreas isn’t making the right amount of 


insulin to help the glucose stabilize and enter the cell 


[2]. Individuals with Type I diabetes develop 


symptoms such as losing weight, urinating a lot, and 


being very thirsty [3]. Type II diabetes is a more 


complicated disorder that includes the pancreas, 


insulin system, liver, kidneys, gut, muscle, fat cells, 


and brain [4]. Type II diabetes symptoms are increased  


 


 


thirst, fatigue, blurred vision, and extreme weight loss 


[5]. 


 
 Type II Diabetes 


 
Type II diabetes has affected the population 


with high rates of diabetes-related morbidity and 
mortality. Type II diabetes is a chronic disease in 


which your blood glucose is high. Glucose is the main 


source of energy that comes from the food that 


someone eats [6]. A hormone called insulin helps the 


cells receive energy from the glucose, but over time 


having a lot of glucose in your blood can cause health 


problems. Some health problems that elderly people 


can develop are heart disease, kidney disease, dental 


disease, and nerve damage.  


 
Development and Symptoms of Type II 


Diabetes 


 
Type II diabetes may be caused by being 


overweight, not being physically active, or the 


genetics of your family. Having extra weight can cause 


insulin resistance and Type II diabetes usually starts 


with insulin resistance. Insulin resistance is when cells 


in the muscles, fat, and liver don’t respond well to 
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insulin and can’t easily take up glucose from the blood 


[7]. As a result, the pancreas makes more insulin to 


make the cells receive the glucose it needs. Over time, 


the pancreas will not be able to make enough insulin 


and the blood glucose levels will rise [7]. Type II 


diabetes symptoms include an increase in hunger, 


thirst, and urination. It also includes blurred vision, 


sores that don’t heal, and numbness or tingling in the 


feet or hands [8]. 


 
Risk Factors of Type II Diabetes  


 
Type II diabetes affects all people around the 


world, including, Hispanics/Latinos, African 


Americans, and Alaska Natives. This is due to genetic, 


environmental, and metabolic risk factors. The 


majority of the population has been at high risk of 


developing Type II diabetes because of poor 


alimentation and physical inactivity. Genetics and 


lifestyle are the main risk factors that lead to the 


development of Type II diabetes. People with insulin 


resistance can have the same risk factors as Type II 


diabetes patients. The development of risk factors can 


help individuals have early detection and treatment 


and reduce later complications.  [9-10]. 


 
Type II Diabetes Diagnosis  


 
Type II diabetes is diagnosed to help 


individuals reduce and manage the glucose levels in 


the body. It is diagnosed by taking blood tests which 


help the doctors determine if blood sugar is high or 


low. There are four different tests that can evaluate the 


blood glucose level: A1C, Fasting Plasma Glucose 


(FPG), Oral Glucose Tolerance Test (OGTT), and 


Random Plasma Glucose Test. The A1C test 


calculates the blood sugar from the previous two or 


three months [11]. The A1C test is a blood test where 


blood is drawn from the vein in your arm and then they 


are sent to a lab for analysis [12].  The Fasting Plasma 


Glucose test examines the glucose by not having 


anything to eat or drink for a minimum of 8 hours 


before the test and this test is done in the morning prior 


to breakfast [11]. The Oral Glucose Tolerance Test 


checks the blood glucose levels before and two hours 


after drinking a high-sugary drink which helps the 


doctor determine the way your body metabolizes sugar 


[11]. The Random Plasma Glucose Test is tested on 


individuals that have critical diabetes symptoms and is 


diagnosed at any moment throughout the 7day [11]. In 


addition, this test is done by a puncture in the finger to 


draw a small amount of blood and is then put onto a  


test strip which will give the glucose levels [13].  


 


Prevalence of Type II Diabetes 


 
Diabetes is a worldwide epidemic, affecting 


415 million people and about 193 million undiagnosed 


[14]. It affects 25% of the population of people over 


the age of 65, and the percentage continues to increase 


rapidly [15]. According to the American Diabetes 


Association, in 2019, 37.3 million Americans, or 


11.3% of the population had diabetes. The percentage 


of Americans 65 and older remains high at 29.2% or 


15.9 % of million seniors (diagnosed and undiagnosed, 


respectively) [16]. In the United States, diabetes is the 


seventh leading cause of death, and approximately 


95% percent of 37 million Americans have Type II 


diabetes [17-18]. Among these patients, adults over 65 


years of age are more prevalent to develop Type II 


diabetes because of natural insulin decrease. The rates 


of Type II diabetes steadily increase in age, but it can 


be developed at any time. It is important to be aware 


of the circumstances and symptoms of Type II 


diabetes, whether you’re healthy or not. Managing 


diabetes is crucial because it can cause serious health 


problems over time like heart disease, stroke, kidney 


disease, eye problems, and nerve damage that can 


possibly lead to amputation. Along with health 


problems, patients with Type II diabetes have a greater 


risk for cancer and Alzheimer’s disease [19]. 


 


Living in a state that has one of the highest 


rates of diabetes that constantly exceeds the national 


average, Texas, the concern on diabetes is a constant 


issue [17]. In addition, the circumstances of living in 


an area that has the highest rates of obesity in the 


country comes with many health concerns, along with 


the prevalence of diabetes [20]. The Rio Grande 


Valley faces a burden of high rates of diabetes that are 


almost three times as high as the general population of 


the United States [21].  


 


A study from UTRGV compared diabetes 


prevalence in the Rio Grande Valley’s four counties 


with the United States between the years 2004-2017 


[22]. Results show that the prevalence of diabetes in 


the United States increased by 1.5% while the Rio 


Grande Valley’s prevalence increased by 6.33%. The 


highest increase within the Rio Grande Valley was in 


Willacy County with an increase of 11.6%. The study 


did not differentiate between the 2 types of diabetes, 


however, 95% of the diabetic cases account for Type 


II diabetes [22].  


 


On the other hand, the Rio Grande Valley is 


populated by 91.5% of Hispanics, as of 2019, and 


statistics from the CDC show that Hispanic or Latino 


people are 17% more likely to develop type 2 diabetes 
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than non-Hispanic people, which is 8% [23-24]. Along 


with a higher risk, Hispanic or Latino adults have a 


more than 50% chance of developing Type II diabetes 


[24]. The same study from UTRGV displays another 


comparison on the prevalence of diagnosed diabetes in 


the United States between Hispanic and Non-Hispanic 


White, Black, and Asian race-ethic groups. The 


outcome of the study shows that Hispanics have one 


of the highest prevalence among the race-ethnic 


groups with an increase of 2.4% [22]. The statistics 


highlight the importance of continuing to evaluate all 


populations; specifically, the elderly who are affected 


by Type II diabetes. 


 
Frailty in Elderly Patients with Diabetes 


 
Type II diabetes in older patients has become 


a concern because it leads to falls, disability, 


hospitalization, care home admission, and even 


mortality [25]. Elderly patients with type II diabetes 


face various complications that include triopathy, 


retinopathy, neuropathy, nephropathy, and 


macrovascular complications. Diabetes has been a risk 


factor for older people which develops a physical 


disability, bone fractures, cerebrovascular disease, 


heart disease, and hypertension [26]. Frailty includes 


damage to older patients’ eyesight, physical, and 


mental disabilities.  


 


Frailty is the loss of homeostasis and 


vulnerability to various stressors. The presence of 


frailty in a diabetic patient causes deterioration in 


muscle and nerve function [26]. Frailty is not only the 


physical incompetence of a person but also the 


psychological complexity. For example, patients with 


type II diabetes tend to suffer from depression, stress, 


and poor eating habits [27]. Sarcopenia is an age-


related, involuntary loss of skeletal muscle mass and 


strength. Diabetes causes an increase in sarcopenia in 


older patients, it will deteriorate muscle mass and 


strength faster. [28] 


 


Diabetic retinopathy is an eye condition that 


causes vision loss and blindness in people who have 


diabetes. Symptoms of diabetic retinopathy include 


dark, floating spots or streaks that look like cobwebs. 


This is caused by blood vessels in the retina starting to 


bleed into the vitreous. Although these spots can clear 


on their own, it is important to get treatment to avoid 


scarring. Doctors test patients with diabetes using a 


test called fluorescein angiogram which presents 


pictures of the blood vessels in a retina [29]. In order 


to avoid diabetic retinopathy patients must manage 


their diabetes. Keeping their blood sugar at a healthy 


range and consistently visiting their doctors can help 


them avoid getting diabetic retinopathy. Older patients 


must maintain a regular routine of physical activity, 


eat healthily, and carefully follow their doctor’s 


instructions on insulin intake and other diabetes 


medicines. Treatments used for diabetic retinopathy 


include injections, laser treatment, and eye surgery 


[30]. 


 


Cardiovascular disease is the leading cause of death in 


people with type II diabetes. People with diabetes have 


a greater risk of having a CVD event. The high blood 


sugar in type II diabetes damages blood vessels and 


the nerves that control the heart. Artery walls are 


damaged causing heart failure. [31] 


 
Afflictions of Type II Diabetes 
 


The elderly population with Type II diabetes 


can undertake a lot of disorders. A few conditions that 


develop due to the disease may include eye damage, 


skin conditions, nerve damage, and sleep apnea [32]. 


As blood sugar levels increase, the insulin-producing 


beta cells in the pancreas release more insulin, causing 


cells to become impaired and unable to develop 


enough to meet the body's demands [33]. As a result, 


the risk of receiving eye damage from Type II diabetes 


is elevated.  


 


Blindness is one of the potential long-term 


effects because of damaged blood vessels in the retina 


which can eventually lead to blinding afflictions such 


as cataracts and glaucoma [30]. 


 


Additionally, nerve damage may be caused 


because of high blood sugar. Indication of neuropathy 


could be identified by tingling, numbness, burning, or 


loss of feeling that usually begins at the tips of toes or 


fingers. Elders are usually likely to underestimate the 


damage to their diabetic foot. Involving injuries 


leading to amputations. Generally, the damage spread 


upward throughout one [32]. Nausea, vomiting, 


diarrhea, or constipation are factors that may take 


place. In men, the damage may cause erectile 


dysfunction [34]. Obstructive sleep apnea is a 


frequently common condition in people with Type II 


diabetes [32]. This regard sleeping disorders which 


repeatedly come and go. Snoring loudly and feeling 


intriguingly tired may be signs of sleep apnea.  


 


Diabetics are substantially more prone to this 


because of alterations made in glucose metabolism. 


Though treating this sleeping disorder has been proven 


to also assist in helping your blood sugar levels [35]. 
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Treatments for Type 2 Diabetes 
 


Treatment for type II diabetes has been 


helpful in many patients. Elderly patients have been 


exposed to a variety of treatment options that are 


continuously being studied. Common non-insulin 


antidiabetic drugs such as, “Biguanides,” 


Sulfonylureas, and Thiazolidinediones, are, however, 


the most cost-effective treatments used on elderly 


patients [36].  


 


Metformin is a significant drug used in the 


treatment of type II diabetes. It is effective in lowering 


blood glucose, increasing insulin sensitivity, and 


reducing cardiovascular and hypoglycemia risk [36]. 


The main use of metformin is that it can treat 


hyperglycemia in type 2 diabetes and the improvement 


of glycemic control [37]. An addition to the 


medication is the importance of activating AMP-


activated protein kinase (AMPK) and interpreting 


hepatic gluconeogenic genes and decreasing the 


development of impaired glucose in patients, with 


metformin, however, it stimulates AMPK which 


signals mediated cancer cell apoptosis, and if the 


metformin isn’t given gluconeogenesis will come into 
lay and suppress AMPK and ATP production for the 


cells which would worsen the type II diabetes [38]. It 


is, however, cautiously used in elderly diabetic 


patients with the concerns of them having lactic 


acidosis, gastrointestinal effects such as nausea, 


vomiting, diarrhea, flatulence, the reduction of calorie 


intake, and extreme weight loss [36]. 


 


Sulfonylureas are a recommended second 


line of treatment, however, it is commonly used as a 


first. Sulfonylureas directly islet B cells to closed 


ATP-sensitive K+ channels and stimulate the secretion 


of insulin [36]. There are more cardiovascular effects 


that come into play when taking sulfonylureas. Even 


though it is a cautious drug that should not be used a 


lot, its medication helps with the treatment of type II 


diabetes [39]. The drug is cost-effective; however, it 


increases higher risks of ischemic stroke, 


cardiovascular death, and all-cause mortality in 


matched cohorts [39]. Although the use of 


sulfonylureas is still common in everyday medicine, 


doctors are cautious when prescribing the medication 


to patients. 


 


Thiazolidinediones is a type of insulin 


sensitizer, including troglitazone, rosiglitazone, and 


pioglitazone. It is a receptor that controls normal 


skeletal muscle and hepatic insulin sensitivity. The 


action of thiazolidinediones is to regulate 


hyperglycemia than sulfonylureas and metformin and 


does not increase the risk of hyperglycemia [36]. The 


three treatments of TZD pioglitazone, rosiglitazone, 


and troglitazone are effective in elderly patients but 


should be used cautiously with some health defects 


occurring when on the medication [36]. Pioglitazone 


is well treated in elderly patients with renal 


impairments and type II diabetes, and it does not cause 


hypoglycemia, however, it should be avoided in 


patients with congestive or class Ⅲ-Ⅳ heart failure. 


Unlike, pioglitazone, rosiglitazone and troglitazone 


are medications for TZD that have been removed from 


any pharmacy market, due to patients increased risk of 


myocardial infarction and idiosyncratic hepatotoxicity 


[36]. 


                                             
Conclusion 


  
Type II diabetes has caused many downfalls 


in the history of humanity, especially for the elderly. 


Almost 30 percent of the United States population 


over the age of 65 have been diagnosed with this type 


II diabetes and as a result, caused harm to the elderly 


patient [40].      


 


Complications in an elderly patient with 


Type II diabetes can be severe especially if they are 


over the age of 65; In some cases, the alarming signs 


can help the patient identify type II diabetes in time so 


that they are able to treat it properly [41]. In some 


cases, it may be difficult to recognize any signs or 


symptoms. This may delay finding excellent and 


helpful treatment in time to treat this type II diabetes 


[14]. 


 


Over the years, research has shown that type 


II diabetes can cause severe harm to a patient and even 


death if not treated with time. Each year the incidence 


keeps rising in the elderly population. For many 


elderly individuals, type II diabetes can be 


manageable. [17]. 


 


This has become an important issue 


particularly in Texas and in the Rio Grande Valley 


because of our Hispanic population and the increased 


number of elderlies with Type II diabetes. 


 


This is why we need more research to be done 


and tailored medical care so that we can be able to get 


better treatment based on the research results. 
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Introduction 


Adolescent eating disorders are on the rise, 


and this silent pandemic could be particularly 


alarming. Eating disorders are severe, potentially fatal 


illnesses that affect people of all ages, particularly 


affecting adolescents' physical and psychological 


development (1). Eating disorders affect people of all 


genders and racial and ethnic backgrounds and are 


recognized to have the highest mortality risk of all 


mental health illnesses. Estimates indicate that 


approximately 30 million people in the United States 


suffer from an eating disorder. About 95 percent of the 


patients suffering from an eating disorder are between 


the ages of 12 to 25 (2). 


Genetics, social, and psychological factors 


contribute to the risk of developing an eating disorder. 


Some examples include the role of social media, 


inheritable conditions, and/or other mental illnesses. 


However, it's essential to realize that eating disorders 


involve more than just food and weight. Eating 


disorders are characterized by secrecy and denial (3), 


so patients frequently conceal or falsely describe their 


symptoms out of shame or guilt. Because mental 


health care is one of the most crucial components of  


 


rehabilitation, it is vital to understand eating disorders. 


If untreated, eating disorders can have serious adverse 


health effects such as organ failure or death. 


 Types of Eating Disorders 


Eating disorders are different types of 


psychological illnesses that affect eating habits in 


adolescents that are severely harmful (4). There are 


various conditions in eating disorders, but only a few 


are most common in adolescents, such as Anorexia 


Nervosa, Bulimia Nervosa, Binge eating disorder, 


Rumination disorder, and lastly, Avoidant/Restrictive 


food intake disorder. 


         Anorexia Nervosa carries one of the highest 


mortality rates in adolescent psychiatric illnesses (5). 


Anorexia is a condition that causes restricted oral 


intake and consequent low body weight. With this 


illness, people tend to see themselves as overweight 


despite being severely underweight. This illness can 


also cause individuals to restrict their calorie intake 


and hyper-fixate their weight. 


Bulimia Nervosa is an illness that causes 


binge eating for a period of time that will apply gut 
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discomfort. Individuals with Bulimia disorder often 


force themselves to throw up after excessive food 


intake (6). 


Binge eating disorder is commonly found in 


adolescents. This disorder causes an individual to eat 


excessively, but unlike bulimia, they do not purge (7). 


Individuals with this eating disorder do not take note 


of their calorie intake and continue to eat food when 


they are uncomfortably full. Purging can cause a 


feeling of lack of control and guilt.   


Rumination disorder is one of the newest 


discovered food disorders that cause individuals to 


regurgitate food they have previously chewed and 


swallowed, re-chew it, and then re-swallow it or spit it 


out. This illness can cause regurgitation shortly after 


meal ingestion (8). Rumination disorder occurs most 


commonly in adolescents. 


Avoidant/Restrictive food disorder is most 


commonly found in young adolescents that causes 


individuals to refuse to intake nutritional foods leading 


to low weight and dependence on supplemental 


feedings (9). Individuals with this disorder are 


disturbed by foods due to a lack of interest in eating or 


a distaste for specific smells, tastes, colors, and more.  


Prevalence in Adolescents 


Eating disorders can begin at any age; 


however, if left untreated, eating disorders may last for 


many years. Eating disorders in the United States are 


prevalent because of environmental factors, which 


include events and influences in an individual's life, 


such as diet, culture, media, trauma, and social 


influences (10). Approximately 2.7% of adolescents 


are affected by an eating disorder in the United States 


(11).  


Females are more commonly diagnosed 


compared to males to have a diagnosis of anorexia 


nervosa or bulimia nervosa and being underweight. 


Binge eating is more common in males than females, 


and they are more likely to get diagnosed. Females are 


more likely to report weight dissatisfaction, dieting for 


weight control, and use of purging but are either as 


likely as males to report binge eating or excessive 


exercise for weight control (12). Caucasians have a 


higher lifelong prevalence of eating disorders, 


particularly anorexia nervosa, bulimia nervosa, and 


binge eating disorder, compared to other ethnic groups 


(13). Hispanics have elevated rates of any binge eating 


disorder but low prevalence of anorexia nervosa and 


bulimia nervosa (14). 


Eating disorders are more common in lower 


socioeconomic status groups as they report having 


higher rates of disordered eating behavior, including 


vomiting, use of diet pills, diuretics, or laxatives as a 


means to lose weight (15). 


 Epidemiology and Risk Factors 


Factors that contribute to eating disorders can 


be genetic, social, or psychological. Eating disorders, 


especially non-specific ones, are common during 


childhood and adolescence. Such diseases were 


attributed mainly to the family environment and 


exposure to the media (16). Social and family 


environments are the most critical risk factors for 


eating disorders (16). Family environments and meal 


times appeared to be fundamental in shaping eating 


behaviors and the development of diseases. The media 


and social environment have been related to the 


worship of thinness. Additionally, eating disorders can 


be associated with nutritional problems, including 


malnourishment and disfigurement (16).   


Genetic Factors 


   Genetics can be a family history, and chemical 


imbalance narrates starvation and temperament traits. 


Genetics are 40-50% of the risks of developing an 


eating disorder (17). For example, a child born to a 


mother with anorexia nervosa is 12% more likely to 


develop this eating disorder (17). 


Health Risks 


 Patients with anorexia have related cardiac 


issues that result in one-third of deaths (18). Cardiac 


complications that occur among people with anorexia 


include bradycardia and hypotension. Anorexia and 


bulimia are at greater risk for heart failure. The 


heartbeat of an individual with this disorder can be 


slower or faster than the regular heartbeat. 


    Up to 50% of people with a Binge eating 


disorder (BED) have obesity (18). Obesity increases 


the risks of heart disease, stroke, type 2 diabetes, and 


cancer. Studies have found that people with BED have 


an even greater risk of developing health problems like 


sleep problems, chronic pain conditions, asthma, and 


irritable bowel syndrome (18). 
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Effects on the Body 


Anorexia Nervosa 


Many women have many complications, but 


there is a history of eating disorders when trying to get 


pregnant later in the future. They will likely bleed 


during pregnancy, have a miscarriage, preterm birth, 


or induced abortion. It was proven with evidence that 


women with eating disorders or a history of eating 


disorders are more commonly known to have used 


hormonal birth control and to be moderate heavy 


smokers. These effects become severe for any woman 


trying to get pregnant after having problems with any 


associated eating disorder (19). Another complication 


with anorexia nervosa is alterations of the gut 


microbiome. Medical complications in the human 


body due to anorexia nervosa usually occur due to 


starvation and malnutrition, for example, sodium 


depletion, hypovolemia, hypophosphatemia, and 


hypomagnesemia (20). These disorders can also result 


in gastrointestinal complications, including gastric 


dilations and severe liver dysfunction. They are also at 


high risk of various arrhythmias. Underweight patients 


are at risk of osteoporosis (21). Anorexia also affects 


the body in four cardiovascular domains: structural, 


repolarization, conduction, hemodynamic, and 


peripheral vascular (22). 


Bulimia Nervosa 


Bulimia nervosa causes the patient to overeat, and 


when binge eating, you can get diseases because your 


body can't handle the amount of food. These diseases 


include diabetes. Diabetic patients are at high risk for 


hyperglycemia, ketoacidosis, and premature 


microvascular complications. Patients with Bulimia 


Nervosa who vomit daily cause electrolyte aberrations 


from this. Bulimia Nervosa also increases the risk of 


cardiovascular diseases, including ischemic heart 


disease and death in females. Effects that come to the 


patient from vomiting are trauma to the oral mucosa 


and pharynx and dental erosions. The parotid glands 


are also affected, and they develop sialadenosis. While 


the patient is vomiting increases intrathoracic and 


intra-alveolar pressures, leading to 


pneumomediastinum. Excessive purging exposes the 


esophagus to gastric acid and damages the opening to 


the stomach. (23). 


Binge Eating 


The clinical importance of BED is related to 


its comorbidity with obesity and complications of 


being overweight. BED also comes with psychiatric 


symptoms like depression and anxiety, with concerns 


about one's image and weight. BED patients show 


relevant alexithymia and are deficient in emotional 


identification. Eating impulsiveness has been related 


to more significant physical discomfort and worse 


quality of life. Overeating can also lead to many health 


disorders such as diabetes, obesity, high blood 


pressure, high cholesterol, and heart problems (24). 


Rumination Disorder 


Rumination can cause mental and physical 


distress to the patient causing problems with how they 


view life. This disorder also results in significant 


weight loss, especially in adolescents. More in-depth 


electrolyte disturbances and dental damages occur. 


These problems have been commonly found in 


patients diagnosed with rumination disorder. Another 


common thing that develops with this disorder is 


anxiety, depression, and somatization (25). 


 Avoidant/Restrictive food disorder 


Most patients with this eating disorder have 


neurological or gastroenterological disorders. They 


diagnose this when a child fails to meet their 


nutritional needs leading to significant weight loss. 


The comorbidities of restrictive food disorder are 


autism spectrum disorder, cognitive impairment, and 


intellectual disability (26). 


Mental Health 


Body Dysmorphia 


People with BDD have some compulsive 


behaviors, such as combing their hair in a specific 


way. These behaviors are typically hard to control or 


resist. Patients with BDD are also associated with 


feelings and guilt and shame, causing them to have 


high rates of suicidal ideation and suicidal attempts 


(27). 


Many patients don't acknowledge that there's 


help for them, such as effective treatment and therapy. 


They will hide and/or misrepresent their symptoms out 


of guilt or embarrassment. Unfortunately, patients 


often have difficulty with intimate relationships and 


social functions, but it's not only that they also have 


academic or occupational problems. BDD is 


associated with biological, psychological, and 


environmental factors. Usually, BDD develops with 


past traumas such as abuse and violence; patients are 


more likely to have flashbacks that make them recall 


their pain very clearly. BDD patients took a survey, 
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and 68% suffer from emotional neglect, 56% suffer 


from emotional abuse, 33.3% suffer from physical 


neglect, 34.7% suffer from physical abuse, and 28% 


from sexual abuse. These results show the 


understanding that BDD patients have been associated 


with a low-quality life and an increase in suicidality 


(27). 


 Social Media Effect on Eating Disorders 


EDs have one of the highest medical 


complication rates among disorders and put 


adolescents at increased risk for many physical 


problems. EDs often happen when you're an 


adolescent; intervening is crucial to the outcome, 


especially during youth development. By age 6, girls 


are exposing concerns about their shape and weight. 


However, teens are unlikely to seek treatment and ask 


for help with their EDs for countless reasons but 


mainly fearing what their parents might say when they 


disclose their symptoms or not being ready for 


personal treatment. Only about 20% of adolescents 


seek professional help putting those who haven't at 


more risk of progressing illnesses and poorer 


outcomes (28). 


Research shows teens engaging with social 


media idealize thinness and are more likely to suffer 


from eating disorders or body image concerns; social 


media plays a crucial role in these concerns. 97% of 


adolescent’s report using at least one social media 


such as YouTube, Instagram, Snapchat, FaceBook, 


Twitter, Tumblr, or Reddit. In addition, 95% of 


adolescents own or have access to a smartphone daily 


(28). 


One study found that about 52% of girls and 


45% of boys often skip meals, do heavy exercises, and 


other behaviors associated with eating disorders. Of all 


participants, 75% of girls and 70% of boys were found 


to have at least one social media account, with 


Instagram being the most common. (29) 


Suicidality 


Suicidal attempts and death caused by suicide are 


common in EDs. An estimate of suicide attempts 


ranges broadly from 3.0% to 40%. Data from an 


epidemiologic survey shows that higher prevalence of 


lifetime suicide attempts, especially in people with 


anorexia nervosa binge eating, followed by 31.4% for 


bulimia, 22.9% for binge eating disorder, and 15.7% 


for AN restricting type (30). 


The national US epidemiologic survey states between 


17% - 45% reported a suicide attempt before the onset 


of their EDs. Some possible co-occurrences are 


disorders such as depression, bipolar disorder, 


substance abuse, psychological and personality traits, 


self-image, early cognitive schema, interceptive 


deficits, alexithymia, and impulsivity (30). 


Obsessive Compulsive Disorder 


Research shows that 14-30% of patients with 


eating disorders tie in with obsessive-compulsive traits 


and obsessive-compulsive personality disorder. OCD 


is frequently comorbid with EDs, with 20-60% of 


patients with EDs having a lifetime history of having 


OCD; OCD can also predict future development with 


anorexia. OCD rates are higher for females with 7-


18% and 0%-5% for male patients; the patients 


included in those percentages have or had an ED (31). 


 Treatment 


Eating disorder treatment depends on your 


disorder and symptoms. It combines psychological 


therapy, medical monitoring, nutrition education, self-


help, partial hospital, intensive outpatient, and 


medication therapy (32). 


 Medications  


The most common medications used to treat 


eating disorders are Antidepressants. Antidepressants 


may be beneficial if you have bulimia or a binge eating 


disorder. It can also help reduce symptoms of anxiety 


or depression, which are seen in those with eating 


disorders. You could need to take medication for 


physical health problems caused by the eating disorder 


(32). 


Behavioral Therapy 


Eating disorder treatments also involve 


addressing other health problems caused by an eating 


disorder which can be consequential or even life-


threatening if they go untreated for too long. Suppose 


an eating disorder doesn't improve with quality 


treatment or causes health problems. In that case, you 


may need hospitalization, an inpatient program, and 


organized eating disorder treatment to maintain your 


physical and mental health and return to a healthy 


weight (33). 


Whether you start by seeing your primary 


care practitioner or some type of mental health 
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professional, you'll likely benefit from a referral to a 


team of professionals who concentrate on eating 


disorder treatment. Members of your treatment team 


may include A mental health professional, A 


registered dietitian, a medical or dental specialist, your 


partner, your parents, or other family members (34). 


Managing an eating disorder can be a long-


term challenge. You would perhaps need to regularly 


see members of your treatment team, even if you’re 


eating disorder and related health problems are under 


control (34).       


Prognosis 


An eating disorder, Anorexia Nervosa, can be 


a deadly disease during adolescence and is and has the 


highest fatality rate of all psychiatric conditions (5). 


Treatment for adolescents can be complex and has 


limited treatment options. Doctors' training in caring 


for people with eating disorders and their practical 


experience with underweight adolescents varies. The 


earlier the treatment, the higher the chances of 


recovery (1). By the end of treatment, most patients 


are within the normal weight range. An overview of 


the presentation and treatment of anorexia nervosa in 


adolescents is provided in this study, with a focus on 


the evaluation and management of physical health 


hazards, such as refeeding syndrome. Some 


researchers have found that approximately 70% of 


adolescents recover better than adults (35). However, 


recovery is a life-long process, and therapy should 


remain an ongoing recovery due to the fact that some 


habits may resurface again, like perfectionism. It has 


been estimated that 50% of patients have a full 


recovery, 30% improve, and 20% remain chronically 


ill (5). 


 Conclusion 


  It is crucial that people do not underestimate 


eating disorders and their impacts as a result. Eating 


disorders, ED, are extremely serious, even fatal, 


diseases. Each person who is impacted by an ED 


experiences it differently, and each person's recovery 


is unique. Furthermore, it is not uncommon for people 


to go through extensive periods of therapy due to 


setbacks or a relapse. Adolescents are more likely to 


recover than adults that have been dealing with an ED 


for years.  Although it is never too late to get help, 


getting help as soon as you are diagnosed is best for 


your physical and mental health. There is so much that 


can be done for these individuals who suffer. One such 


action we can take to prevent eating disorders is to 


educate parents and those who are around adolescents.  


Acknowledgments 


 


Dr. Monica Betancourt-Garcia, MD, Scientific 


Director; Melissa Eddie, MS, Program Manager; 


Xochitl Lopez, BS, Program Coordinator 


 


Funding 


Funded by DHR Health Institute for Research & 


Development; DHR Health; Region One ESC 


GEARUP College Ready, Career Set!; Region One 


ESC GEARUP College Now, Career Connected and 


Region One ESC PATHS 


References  


1. Hornberger, L. L., Lane, M. A., & 


COMMITTEE ON ADOLESCENCE 


(2021). Identification and Management of 


Eating Disorders in Children and 


Adolescents. Pediatrics, 147(1), 


e2020040279. 


https://doi.org/10.1542/peds.2020-040279  


2. Reynolds, Kathryn M.D., Reese, Jasmine M., 


MD. M.P.H. and Lucrezia, Samantha, M.D.  


(n.d.). Eating disorder facts. Johns Hopkins 


All Children's Hospital. 


https://www.hopkinsallchildrens.org/Service


s/Pediatric-and-Adolescent-


Medicine/Adolescent-and-Young-Adult-


Specialty-Clinic/Eating-Disorders/Eating-


Disorder-Facts  


3. Reese, J. (2022). Assessment and treatment 


of eating disorders in adolescents. 


Contemporary OB/GYN, 67(5), 26–29. 


4. Frank, G., Shott, M. E., & DeGuzman, M. C. 


(2019). The Neurobiology of Eating 


Disorders. Child and adolescent psychiatric 


clinics of North America, 28(4), 629–640. 


https://doi.org/10.1016/j.chc.2019.05.007 


5. Neale, J., & Hudson, L. D. (2020). Anorexia 


nervosa in adolescents. British journal of 


hospital medicine (London, England: 2005), 


81(6), 1–8. 


https://doi.org/10.12968/hmed.2020.0099 


6. Kaye W. (2008). Neurobiology of anorexia 


and bulimia nervosa. Physiology & behavior, 


94(1), 121–135. 


https://doi.org/10.1016/j.physbeh.2007.11.0


37 


7. Bohon C. (2019). Binge Eating Disorder in 


Children and Adolescents. Child and 


adolescent psychiatric clinics of North 







Escamilla, et al  Eating Disorders 
https://doi.org/10.47488/dhrp.v2iS2.69 


 
 


 
DHR Proceedings ǀ http://dhrproceedings.org 98 2022, Vol. 2 No. S2 93-99 


America, 28(4), 549–555. 


https://doi.org/10.1016/j.chc.2019.05.003  


8. Martinez, M., Rathod, S., Friesen, H. J., 


Rosen, J. M., Friesen, C. A., & Schurman, J. 


V. (2021). Rumination Syndrome in Children 


and Adolescents: A Mini Review. Frontiers 


in pediatrics, 9, 709326. 


https://doi.org/10.3389/fped.2021.709326 


9. Thomas, J. J., Lawson, E. A., Micali, N., 


Misra, M., Deckersbach, T., & Eddy, K. T. 


(2017). Avoidant/Restrictive Food Intake 


Disorder: a Three-Dimensional Model of 


Neurobiology with Implications for Etiology 


and Treatment. Current psychiatry reports, 


19(8), 54. https://doi.org/10.1007/s11920-


017-0795-5 


10.  The Different Causes of Eating Disorders 


https://www.verywellmind.com/what-


causes-eating-disorders-4121047 


11. National Institute of Mental Health. 


Retrieved from 


https://www.nimh.nih.gov/health/statistics/e


ating-disorders#part_2571 


12. Striegel-Moore RH, Rosselli F, Perrin N, 


DeBar L, Wilson GT, May A, Kraemer HC. 


Gender difference in the prevalence of eating 


disorder symptoms. Int J Eat Disord. 2009 


Jul;42(5):471-4. DOI: 10.1002/eat.20625. 


PMID: 19107833; PMCID: PMC2696560. 


13. Cheng ZH, Perko VL, Fuller-Marashi L, Gau 


JM, Stice E. Ethnic differences in eating 


disorder prevalence, risk factors, and 


predictive effects of risk factors among 


young women. Eat Behav. 2019 Jan; 32:23-


30. DOI: 10.1016/j.eatbeh.2018.11.004. 


Epub 2018 Nov 23. PMID: 30529736; 


PMCID: PMC6382562. 


14. Alegria M, Woo M, Cao Z, Torres M, Meng 


XL, Striegel-Moore R. Prevalence and 


correlates of eating disorders in Latinos in the 


United States. Int J Eat Disord. 2007 Nov;40 


Suppl(Suppl): S15-21. DOI: 


10.1002/eat.20406. PMID: 17584870; 


PMCID: PMC2680162. 


15. Gibbons, P. (2001). The Relationship 


Between Eating Disorders and 


Socioeconomic Status: It's Not What You 


Think. Nutrition Noteworthy, 4(1). Retrieved 


from 


https://escholarship.org/uc/item/1k70k3fd 


16. Gonçalves Jde A, Moreira EA, Trindade EB, 


Fiates GM. Eating disorders in childhood and 


adolescence. Rev Paul Pediatr. 2013 Jan-


Mar;31(1):96-103. English, Portuguese. doi: 


10.1590/s0103-05822013000100016. PMID: 


23703051.s 


17. Lonergan, A.R. (2020). Protect me from my 


selfie: Examining the association between 


photo-based social media behaviors and self-


reported eating disorders in adolescence. 


International Journal of Eating Disorders. 


https://onlinelibrary.wiley.com/doi/full/10.1


002/eat.23256 


18. Mitchell JE. Medical comorbidity and 


medical complications associated with binge-


eating disorder. Int J Eat Disord. 2016 


Mar;49(3):319-23. DOI: 10.1002/eat.22452. 


Epub 2015 Aug 27. PMID: 26311499. 


19. O'Brien KM, Whelan DR, Sandler DP, Hall 


JE, Weinberg CR. Predictors and long-term 


health outcomes of eating disorders. PLoS 


One. 2017 Jul 10;12(7):e0181104. DOI: 


20. Voderholzer U, Haas V, Correll CU, Körner 


T. Medical management of eating disorders: 


an update. Curr Opin Psychiatry. 2020 


Nov;33(6):542-553. DOI: 


10.1097/YCO.0000000000000653. PMID: 


32925184.10.1371/journal.pone.0181104. 


PMID: 28700663; PMCID: PMC5507321. 


21. Mitchell JE, Crow S. Medical complications 


of anorexia nervosa and bulimia nervosa. 


Curr Opin Psychiatry. 2006 Jul;19(4):438-


43. DOI: 


10.1097/01.yco.0000228768.79097.3e. 


PMID: 16721178. 


22. Sachs KV, Harnke B, Mehler PS, Krantz MJ. 


Cardiovascular complications of anorexia 


nervosa: A systematic review. Int J Eat 


Disord. 2016 Mar;49(3):238-48. DOI: 


10.1002/eat.22481. Epub 2015 Dec 29. 


PMID: 26710932. 


23. Nitsch A, Dlugosz H, Gibson D, Mehler PS. 


Medical complications of bulimia nervosa. 


Cleve Clin J Med. 2021 Jun 2;88(6):333-343. 


DOI: 10.3949/ccjm.88a.20168. PMID: 


34078617. 


24. Amianto F, Ottone L, Abbate Daga G, 


Fassino S. Binge-eating disorder diagnosis 


and treatment: a recap in front of DSM-5. 


BMC Psychiatry. 2015 Apr 3;15:70. DOI: 


10.1186/s12888-015-0445-6. PMID: 


25885566; PMCID: PMC4397811. 


25. Kusnik A, Vaqar S. Rumination Disorder. 


2022 May 5. In: StatPearls [Internet]. 


Treasure Island (FL): StatPearls Publishing; 


2022 Jan–. PMID: 35015429. 


26. Mairs R, Nicholls D. Assessment and 


treatment of eating disorders in children and 


adolescents. Arch Dis Child. 2016 


Dec;101(12):1168-1175. DOI: 


10.1136/archdischild-2015-309481. Epub 


2016 Jun 28. PMID: 27381185. 



https://onlinelibrary.wiley.com/doi/full/10.1002/eat.23256

https://onlinelibrary.wiley.com/doi/full/10.1002/eat.23256

https://onlinelibrary.wiley.com/doi/full/10.1002/eat.23256





Escamilla, et al  Eating Disorders 
https://doi.org/10.47488/dhrp.v2iS2.69 


 
 


 
DHR Proceedings ǀ http://dhrproceedings.org 99 2022, Vol. 2 No. S2 93-99 


27. Hong K, Nez Govorova V, Uzunova G, 


Schlussel D, Hollander E. Pharmacological 


Treatment of Body Dysmorphic Disorder. 


Curr Neuropharmacol. 2019;17(8):697-702. 


DOI: 


10.2174/1570159X16666180426153940. 


PMID: 29701157; PMCID: PMC7059151. 


28. Kasson E, Vázquez MM, Doroshenko C, 


Fitzsimmons-Craft EE, Wilfley DE, Taylor 


CB, Cavazos-Rehg PA. Exploring Social 


Media Recruitment Strategies and 


Preliminary Acceptability of an mHealth 


Tool for Teens with Eating Disorders. Int J 


Environ Res Public Health. 2021 Jul 


28;18(15):7979. DOI: 


10.3390/ijerph18157979. PMID: 34360270; 


PMCID: PMC8345665. 


29.  SM (2019). The relationship between social 


media use and disordered eating in young 


adolescents. International Journal of Eating 


Disorders. 


https://onlinelibrary.wiley.com/doi/abs/10.1


002/eat.23198 


30. Rania M, Monell E, Sjölander A, Bulik CM. 


Emotion dysregulation and suicidality in 


eating disorders. Int J Eat Disord. 2021 


Mar;54(3):313-325. DOI: 


10.1002/eat.23410. Epub 2020 Nov 18. 


PMID: 33205495; PMCID: PMC7984062. 


31. Bang L, Kristensen UB, Wisting L, Stedal K, 


Garte M, Minde Å, Rø Ø. Presence of eating 


disorder symptoms in patients with 


obsessive-compulsive disorder. BMC 


Psychiatry. 2020 Jan 30;20(1):36. DOI: 


10.1186/s12888-020-2457-0. PMID: 


32000754; PMCID: PMC6993325. 


32. Eating disorder treatment: Know your 


options. Mayo Clinic. 


https://www.mayoclinic.org/diseases-


conditions/eating-disorders/in-depth/eating-


disorder-treatment/art-20046234. Date 


accessed: 02Aug2022 


33. Hospitalization For Eating Disorders. 


Verywellmind. 


https://www.verywellmind.com/inpatient-


hospitalization-1138353. Date accessed: 


02Aug2022 


34. Treating Eating Disorders in Primary Care. 


American Family Physician. 


https://www.aafp.org/pubs/afp/issues/2008/0


115/p187.html. Date accessed: 02Aug2022 


35.  Ackard, D. M., Richter, S., Egan, A., & 


Cronemeyer, C. (2014). Poor outcome and 


death among youth, young adults, and 


midlife adults with eating disorders: an 


investigation of risk factors by age at 


assessment. The International journal of 


eating disorders, 47(7), 825–835. 


https://doi.org/10.1002/eat.22346 


 


 








Special Edition: Junior Clinical Research (2022), Vol. 2 No. S2 
 https://doi.org/10.47488/dhrp.v2iS2.70 


 


 


 
DHR Proceedings ǀ http://dhrproceedings.org 100 2022, Vol. 2 No. S2 100-105 


 


COMMENTARY 


Physiological Effects of Melatonin in 


Children 
 


Samantha Lara1,2, Danna Hernandez1,2, Jaime Balli1,2,  Ruby Villa1,3,  Saul Martinez1,3,  David 


Saldana1,3,  Sandy Poy Aguilar1,3,  Krystian Rodriguez1,4,  Clarissa Garza1,4,  Gino Martinez1,4,  


Jessica Cervantes1,4 


 


 
12nd Annual Junior Clinical Research Internship, South Texas Academy for Education & Training in Research, DHR Health 


Institute for Research & Development 
2Progreso Early College High School, Progreso, TX 
3Los Fresnos High School, Los Fresnos, TX 
4La Villa Early College High School, La Villa, TX 


 


All correspondence should be addressed to Program Director, 2nd Annual Junior Clinical Research Internship Program, DHR 


Health Institute for Research & Development, 5323 S McColl Road, Edinburg Texas, 78539 


 
Received 08/04/2022 


Accepted for publication 08/15/2022 


Published 08/15/2022 


 
 


Melatonin Overview  


 


Melatonin is a hormone produced in the body 


that affects when a person sleeps [1]. It contains 16 


hydrogen atoms, 13 carbon atoms, 2 nitrogen atoms, 


and 2 oxygen atoms (C13H16N2O2) [2]. The 


hormone gets produced in the pineal gland located in 


the brain. The hormone is then shot into the 


bloodstream [3]. Depending on whether there is light 


(day) or darkness (night), the levels of melatonin 


increase and decrease [1]. Sometimes, however, the 


melatonin levels at night can be low, making it 


difficult to fall asleep. This causes people to rely on a 


melatonin supplement that helps increase their 


melatonin levels. This supplement comes in various 


forms that can be bought over the counter. For 


instance, you can find them as forms of pills, drops, 


sprays, and gummies. In addition, you can either get 


this supplement natural or synthetic. However, the 


natural form is made in pineal glands from animals 


that can be contaminated by viruses during the 


extraction, while synthetic is manmade and does not 


carry the same risk. [4].  


 


Melatonin Use 


 


Melatonin is utilized by many different 


people for a variety of reasons. According to the CDC, 


a 10-year period study by the American Association of 


Poison Control Centers’ National Poison Data System 


reported that the yearly number of melatonin intake 


increased by 530% with 260,435 pediatric melatonin 


ingestions announced [5]. However, melatonin is not 


only utilized in children; it can also be prescribed and 


used by adults in order to aid in problems involving 


short-term sleep.  


Moreover, in the United States, the purchase 


and intake of melatonin doubled between 2007- 2012, 


making it the 4th most natural product consumed by 


adults and 2nd most natural product consumed by 
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children [6]. Melatonin’s popularity is continuously 


growing due to the fact that it can be used to regulate 


sleep cycles where the creation of melatonin is 


influenced by the specific time of day. Melatonin 


supplements can also be utilized to help in withdrawal 


from benzodiazepines and in decrease of blood 


pressure [7].  


 


In addition, there are even specific diseases 


that require melatonin use in order to help the 


individual who has acquired that disease. For instance, 


as stated by the Mayo Clinic, melatonin can be utilized 


to benefit and improve insomnia for older adults by 


decreasing the individual’s ability to fall asleep, 


regulating circadian rhythm sleep disorders in the 


blind in children and adults, and jet lag symptoms by 


enhancing attentiveness and tiredness during the day 


[1]. Furthermore, melatonin is extremely effective and 


can even be used to improve and reduce the pain of a 


uterine disorder known as endometriosis in adults by 


taking melatonin orally [8]. 


 


Melatonin Prescriptions 


 


Melatonin is prescribed by doctors to treat 


circadian rhythm disorders, and to provide relief for 


insomnia [9]. It may also be used to substitute the 


hormone for patients who are 


Melatonin deficient throughout the night [10]. Another 


reason that doctors may be prescribing it is to help with 


anxiety before or after surgery [9]. Researchers have 


found that the prescribing of melatonin for 


hospitalized patients has increased substantially over a 


4-year period, despite limited research on dosing, [11].  


 


Beneficial and Adverse Outcomes of 


Melatonin Use 


Parents administer melatonin to children 


and/or teenagers to help them get to a more relaxed 


state before bed. However, melatonin is already 


naturally produced. Although there is no real evidence 


of overdosing on melatonin, it is still a risk [12]. 


Anytime a child ingests melatonin, they run the risk of 


experiencing certain side effects. For example, nausea, 


vomiting, headaches, hypotension or hypertension 


[12,13]. A long-term health risk from melatonin has 


not been found since there is a lack of high-quality 


studies in the U.S. However, increased use of 


melatonin at the pediatric stage can lead to multiple 


disorders [13]. For example, cardiac disorders, 


circadian rhythm, delay sexual maturation, and 


depression. Although there are certain downfalls when 


using OTC Melatonin, there are also some positives. 


According to new research, melatonin has been shown 


to synchronize the circadian rhythms, and improve the 


onset, duration and quality of sleep [14]. Every year 


the number of overdoses involved with melatonin have 


increased dramatically [9]. According to a study 


conducted, the number of reports to U.S. poison 


control centers about people 19 years and younger 


who took melatonin increased from 8,337 in 2012 to 


52,563 in 2021 [9].  


Adverse Effects of Melatonin Use  


 


Pulmonary Hypertension 


 


Pulmonary hypertension in children is caused 


by congenital heart defects present at birth [16]. 


Pulmonary hypertension is narrowed, blocked, or 


destroyed blood vessels in the heart which causes high 


blood pressure that affects arteries in the lungs and the 


right side of the heart while simultaneously causing 


blood clots, arrhythmia, and bleeding in the lungs [17].  


It also inhibits the body’s natural production of 


melatonin. Melatonin supplements are shown, in 


recent studies, to have lowered the severity of 


pulmonary hypertension, helping to prevent chronic 


hypoxia caused by Pulmonary Hypertension, and also 


have anti-inflammatory effects, which inhibits 


oxidative stress, restoring nitric oxide production. In a 


study conducted through 2014 - 2019, 64 adult 


patients, 43 patients diagnosed with Pulmonary 


Arterial Hypertension and 21 patients diagnosed with 


Chronic Thromboembolic Pulmonary Hypertension, 


and 111 individuals who reported themselves as 


healthy were used to test the positive and negative 


effects of melatonin in their cardiovascular and 


respiratory health, under the accordance of the 


Declaration of Helsinki. Consistent blood sampling 


was performed during each scheduled visit, between 


the times of 9:00 and 18:00, where the natural 


melatonin levels in the blood were expected to be 


stable. Blood samples would then be frozen and stored 


in aliquots at -80c and then thawed only once for use. 
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Melatonin levels were measured using ultra-


performance liquid chromatography-tandem mass 


spectrometry. The results obtained from these tests 


help show the difference in melatonin levels in the 


patients. Overall, the research came to the conclusion 


that individuals who have been diagnosed with PAH 


or CTEPH have an independent risk factor of PAH in 


logistic regression analysis while individuals who 


have lower levels of melatonin were predicted to have 


a worse long-term survival rate [15].  


 


Valvular Heart Disease 


 


Melatonin inhibits NF-KB/Creb/ Runx2 that 


stimulates and increases aortic valve calcification [18]. 


It causes a high mortality rate. (many deaths) This 


study showed that the use of melatonin signals 


valvular interstitial cell calcification of the aortic 


valve, leading to aortic valve disease.       


Aortic calcification is a disease in which calcium 


deposits form on the aorta and most commonly the 


Aortic valve. This causes narrowing also known as 


stenosis thus causes reduced blood flow, this poor 


blood perfusion and circulation that may often cause 


medical issues and increases the risk of death [19].  


  


Delay in Sexual Maturation 


 


Melatonin may affect the length of one’s 


ovulation cycle and may affect menopause as well 


[20]. The use of long term melatonin (2 or more years) 


will delay one’s sexual maturity. Long term use of 


melatonin delays sexual maturity by interrupting the 


decline in melatonin levels that occur at night and on 


the beginning of puberty [21].  


 


There are many different studies that show 


the correlation in sexual maturation and melatonin use 


in adolescent individuals. In a recent research study 


animal studies showing the exogenous melatonin can 


suppress GnRH secretion [21]. GnRH secretion is 


responsible for sexual development, ovulation cycles, 


and regulating the onset of puberty. Suppression of 


this hormone can produce pubertal disorders 


indicating this may affect a child’s sexual maturation 


[22].  


 


Interactions between Melatonin and Other 


Medications and Herbal Remedies 


 


Through research, the effects of melatonin 


along with other medications and herbal remedies are 


shown to increase the risk of situations to worsen. For 


example, anticoagulants, anti-platelet, and herbs are 


medicines used to reduce blood clotting. However, 


when these drugs combine with melatonin it could 


increase the risk of bleeding. Furthermore, the use of 


melatonin along with blood pressure drugs and 


diabetes medications might affect blood pressure and 


sugar levels. As a result, the adverse effects melatonin 


has with medicine can lead to many problems [1]. 


 


Current Research  


 


Melatonin can be used to help women, who 


have breast cancer, to help slow the growth of cancer 


cells. Several studies have shown it can also increase 


the risk of side effects of chemotherapy drugs (that are 


used to help treat cancer) including loss of appetite, 


nausea, diarrhea, hair loss, a change in the muscles 


(muscle strain and loss of strength), nerve (numbness 


and pain in thumbs and toes), and hearing (loss in 


hearing), and increased risk of infections. However, 


melatonin can also have an opposite effect on 


medication [23]. Although the use of melatonin can 


help benefit people with different problems like breast 


cancer, it could also interfere with medications 


causing them to either “cancel out” the medication or 


to make the medication more “powerful”. For 


instance, in type 2 diabetics, they take a medication 


called metformin that is used to help the body regulate 


blood sugar levels. (NHS) However, when people with 


type 2 diabetes take melatonin, the melatonin levels do 


increase, but the melatonin reduces the ability for the 


insulin to create more insulin causing it hard to 


regulate blood sugar levels. This results in the 


pancreas working harder to produce enough insulin for 


the glucose [25]. A different study shows that 


melatonin can have an effect on diabetes medications. 


In recent studies, melatonin has many effects on 


pancreatic B-cells (cells that release insulin that plays 


a key role in glucose regulation). Non-functional 


pancreatic B-cells lead to uncontrolled blood glucose 


levels and diabetes. Pancreatic B-cells are susceptible 


to oxidative stress which reduces the function or 
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survival of B-cells. However, melatonin can provide 


protection against it and help balance the amount of 


insulin produced [24]. 


Conclusion 


Overall, melatonin is used to help children receive the 


recommended amount of sleep and provide parents 


with relief, however, numerous studies have shown 


that the use of melatonin in the pediatric population 


can carry cons such as causing unwanted side effects 


like nausea, loss of appetite, delay in sexual 


maturation, and worsening of chronic disease 


symptoms. On the contrary to the effects melatonin 


has with other medications, it is also shown to help 


improve various medicines to treat diseases. For 


example, the many research studies that have gone into 


finding a proper treatment for Covid-19. As Covid-19 


has been on the watch list for many doctors, 


researchers have found vitamin C and D work efficient 


against Covid-19. Since, vitamin C helps the body 


with its healing process along with increasing the anti-


oxidative (Oxidative damages cells, proteins, and 


DNA function, and vitamin D helps with the immune 


system. Combining them with melatonin, vitamin C 


defense against oxidative and vitamin D immune 


systems improve [28]. 
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Introduction   


 
 Breast cancer is the rapid growth and division 


of cells in the breast’s anatomy [1]. It’s well-known 


and well-studied because of its common occurrence 


and high incidence in women [2]. Estimates made by 


the National Cancer Institute show that breast cancer 


is the most frequently diagnosed cancer in the United 


States in 2022[3]. However, it's unknown to many that 


men can also develop breast cancer [4]. While cases 


are rare, its presentation and prognosis in men, the 


development of the disease, the genetic mutations that 


show higher risk of breast cancer in one sex over the 


other, and slight but notable differences in the 


pathophysiology of male breast cancer compared to 


female breast cancer are topics worthy of discussion 


and further study [5]. 


 


 Male breast cancer is a relatively 


misunderstood and understudied disease due to its 


rarity in the sex [6]. Less than 1% of all breast cancers 


are found in men, and less than 1% of all cancers found 


in men are breast cancers [7]. Still, the disease is a 


serious topic worthy of discussion as rates of male 


breast cancer have steadily risen each year all across 


the globe [8]. This may be in part due to risk factors 


such as obesity and hormonal imbalances being more 


prevalent in the present day [9]. Additionally, genetic 


mutations such as BRCA1 and BRCA2 can predispose 


some men to develop male breast cancer, and are more 


likely to develop the disease if they have a blood 


relative who has developed breast cancer [10]. Most 


men do not properly screen themselves for the disease 


and most are completely unaware of what symptoms 


of the condition may present as. This leads to 


diagnosis at later stages of the disease [11, 12]. 


Stigmatization also plays a role in delayed diagnosis 


and treatment leading to a significantly higher 


mortality rate when diagnosed with breast cancer than 


women [13-16]. Unfortunately, because of the rarity 


of the disease and its lack of understanding even in the 


medical community, primary care providers and other 


physicians who are unaware of how to recognize, 


manage, or treat male breast cancer may delay 


treatment or refer patients to another doctor who is 


inexperienced in diagnosing the disease [17]. More 


research on the disease in men is needed and 


awareness should be raised in the community and 


medical field. 


 


Prognosis 


 
 Since male breast cancer is found in less than 


1% of any type of cancers in men and less than 1% in 


breast cancer in the Unites of States, there is little 


information about its etiology. A research study that 


investigated the differences between men and women 


in regards to mortality and survival rates in breast 


cancer found that breast cancer in men is diagnosed in 


a higher stage than in women, since it is detected later 
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on [18]. Unlike women, screening allows for breast 


cancer to be detected and treated earlier than it is for 


men.  


 There are 2 main subtypes, one being the 


complex subtype which seems to be similar to the 


female luminal breast cancer. Then there’s the male 


simplex subtype that does not exist in female breast 


cancer. Breast tissue consists of milk-producing 


glands (lobules), ducts that carry milk to the nipples, 


and fat [10]. During puberty, women begin developing 


more breast tissue, and men do not. But because men 


are born with a small amount of breast tissue, they can 


develop breast cancer. If men have been diagnosed 


with breast cancer, they might need more tests to see 


if the cancer might have spread [19]. 


 Some possible symptoms of breast cancer in 


males include lumps or masses in the breast area. 


However, it's important not to rely on these alone. You 


should also see your doctor if you notice any unusual 


changes in size, shape and feel of one or both of your 


breasts. It's important to remember that the symptoms 


of breast cancer in males aren't the same as those of 


women. Knowing the common symptoms can help 


you get early treatment and make sure that you're 


getting regular checkups from your doctor. As we 


know, BC in males is quite rare. However, there are 


several explanations that may help men understand 


how breast cancer can happen in men. We have age, 


overall health, estrogen levels, family history, genes, 


radiation therapy, and testicular issues [20].  


 


 First of all, those men who are 60 years or 


older are more likely to develop breast cancer. It is not 


common for men to experience gynecomastia. 


However, a condition known as gynecomastia is a 


condition that occurs in a few men, that is an 


enlargement of the male breast gland or fat tissue in 


the chest area. If you have a first degree relative 


(mother, sister, or daughter) with BC, you have an 


increased risk of developing the disease yourself. 


Estrogen is a hormone produced by the ovaries. 


Certain drugs, cirrhosis and Klinefelter syndrome 


increase estrogen levels, increasing the risks of several 


health problems, including BC. Scientists have 


identified several genes that affect your risk of 


developing breast cancer. These include changes in the 


BRCA1 and BRCA2 genes.  Those who have had 


radiation therapy in the chest or torso, have a higher 


risk of developing BC. Last but not least, the removal 


of the testicles increases a man’s risk of breast cancer 


because he does not produce testosterone. Testicle 


injuries also increase the risk [21].  


Prevalence  


 
According to the American Cancer Society, 


2,700 men are diagnosed with breast cancer, meaning 


one in every 833 men will be victims and nearly 530 


die from the disease [22]. This is actually less than one 


percent of male population and much lower than the 


rate of breast cancer in women, making it very easy to 


ignore. However, male breast cancer has been proven 


to be more prevalent depending on race. It has been 


shown to be higher in non-Hispanic black races and 


whites [23]. They are 1.2-1.5 times more likely to get 


diagnosed with breast cancer. Another main factor is 


age. Even though it is a disease that is present in all 


ages, it is much more common in individuals who are 


60+ years old. Mortality rates also increase with age, 


but most cases are treated while in stage II [24].    


  


In addition, location also seems to play a 


significant role. It has been shown to be more common 


in metro areas, according to the national cancer 


database [25]. In fact, numbers in metro areas are 


larger than rural and urban populations combined. 


This especially applies to east and central regions 


rather than western ones. In the past years, this disease 


has been shown to increase in both male and females. 


Over the last 10 years, the rate has gone from 7% to 


10.3 % [26]. The good news is that, although breast 


cancer in men is gaining more prevalence, death rates 


have remained low and are progressively decreasing.  


 


Risk Factors 
 


Proneness to breast cancer amongst men 


starts increasing at the age of 50. Risk factors include 


genetic mutation, family history of breast cancer, 


exposure to estrogen, alcohol, liver disease, 


Klinefelter’s syndrome, testicle disease or surgery 


[27]. There is a current lack of awareness regarding the 


role of obesity in male breast cancer. Men with a 35% 


high BMI have a greater risk than men with a low BMI 


[28]. Table 1 includes risk factors for male breast 


cancer. 


 


Genetics 


 
Genetics dictate all physical characteristics 


within all living organisms including, predisposition to 


diseases, allergies and mutations. Male breast cancer 


(MBC) is no different. Modern technology such as 


polymerase chain reaction (PCR), gene probes, 


oligonucleotide arrays, microchips and next-


generation sequencing technologies permit us to 


analyze genes and their roles within the body such as, 
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susceptibility to certain conditions [30]. If the patient 


has a positive family history from MBC, then the 


genetic likelihood for them contracting is increased 


compared to another man with a negative family 


history with 10% of all MBC cases caused by inherited 


gremlin mutations. Genes are classified as high-


penetrance, moderate-penetrance and low-penetrance. 


Genes known to increase likelihood for developing 


MBC include BRCA1 & BRCA2 as high penetrance, 


the level of penetrance of a gene is determined by the 


rate of mutation and magnitude of impact. Known high 


penetrance genes involved in MBC include BRCA1 


and BRCA2 which when mutated point at a high risk 


to developing MBC whilst variants of the genes can 


have a <5% moderate risk factor and CHEK 2 & 


PALB2.  With recent findings pointing at a low-


penetrance group of MBC susceptible alleles but their 


low penetrance leaves ambiguity in their direct 


correlation to breast cancer [31]. Table 2 outlines the 


classes of male breast cancer genetic susceptibility and 


comparison of their different features and Figure 1 


shows the regularity of gene mutations in MBC 


tumors. 


 


Treatments 
 


There are different ways breast cancer in men 


can be treated, it can be as simple as taking medication 


to as complicated as needing radiation. Treatments in 


male and female breast cancer are similar but most 


male patients will undergo radiation therapy and 


mastectomy, while female patients most commonly 


partake in chemotherapy and lumpectomy [33]. Male 


and female treatments involve: surgery, 


chemotherapy, radiation therapy, hormone therapy, 


and targeted therapy [34]. Surgery, in surgery 


treatment there are two main types: lumpectomy and 


mastectomy [35]. A lumpectomy surgery removes the 


tumor and small parts of normal tissue; while a 


mastectomy surgery removes the whole breast which 


may include part of the skin, nipple, areola, and lymph 


nodes. Chemotherapy, chemotherapy is a treatment 


that can be taken by pill or injection, the drug helps 


prevent growth of more cancer cells by either stopping 


the cells from dividing or killing them. Hormone 


therapy, hormone therapy is a treatment that is used 


only for hormone sensitive cancers, it stops hormones 


or blocks hormone receptors from attaching to cancer 


cells to prevent or decrease the production of 


hormones [36]. Radiation therapy, radiation therapy is 


a treatment that involves high energy x-rays and 


radiation to kill or keep cancer cells from growing. 


There are two types of radiation therapy: external and 


internal radiation. External radiation uses a machine 


that delivers radiation outside the body towards the 


cancerous area and internal radiation is a device that is 


temporarily placed on the cancerous area after surgery 


[37]. Targeted therapy, targeted therapy causes the 


least amount of harm to normal cells then other breast 


cancer treatments, this treatment uses drugs to identify 


specific cancer cells and attack protein that makes 


cancer cells grow in an abnormal way [38]. Clinical 


trials, clinical trials are a type of research study that 


helps improve ongoing treatments or collect 


information to help with new treatments. For many 


patients, clinical trials are the best treatment option. 


Some trials use patients that have yet to be treated and 


others whose cancer has not improved. Clinical trials 


are starting to take place all over the country helping 


to determine how cancer will get treated in the future. 


However, risk of having breast cancer and going 


through treatment can be reduced by keeping a healthy 


weight and exercising regularly. 


 


Awareness 
 


Since breast cancer in males is not as 


prevalent within the population, there is a lack of 


awareness that contributes to many late diagnoses 


[39]. A majority of 81% of men that have been 


diagnosed were not aware of the presence of their 


illness, while only 19% of men were aware that they 


had cancer [40]. These statistics occurred as a result of 


the lack of knowledge provided about the sickness and 


the symptoms that can occur. Depending on the 


growth of the cancerous cells, it can be easier to detect 


breast cancer in men if the growth is around the 


mammary papilla because the abnormal lumps would 


be more visible compared to those found in women 


[41]. However, since men's breast tissue is smaller in 


mass, the possibility of the cancerous cells multiplying 


behind the teat can increase the potential of being 


diagnosed late. While women have yearly checkups 


and a screening process with their physicians to make 


sure that these abnormalities are not occurring within 


the breast, males have no sort of confirmation to 


provide reassurance that they themselves are not 


developing abnormalities [42]. This information is 


extremely important to know to help the prevention of 


growth, but yet not many males are provided this 


information, and as a result, many lives are lost. 


Learning about breast cancer in men can reduce the 


risk of late diagnosis and help provide treatment in the 


early stages of development. By raising awareness and 


improving the educational process in which we inform 


males about the possibility of breast cancer, we can 


eliminate the social stigma of breast cancer in men, 


and prevent the progression of cancer development, 


helping to save many lives.  
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The Stigma: A Woman’s Disease in Men 


 
When the general population fears a 


diagnosis, namely cancer, it tends to become a stigma 


in society. Stigmatization can lead to becoming 


isolated and excluded socially via loss of employment 


which can lead to loss of household and social status. 


A newly diagnosed male having what is traditionally 


misconceived as “a woman’s disease” can end up with 


a negatively impacted sense of self identity. 


Emasculation is also a likely result of a male breast 


cancer (MBC) diagnosis [43]. Another factor that 


promulgates the stigma is sexism. Breast cancer 


screening is established in preventive medicine care 


for female patients, while prostate cancer screening is 


the preventive medicine focus for male patients [44]. 


In a qualitative study on MBC for participants ages 53-


83, the participants expressed uncertainty in using 


tamoxifen for their hormone treatment. They felt there 


should be a need to study the effectiveness of the 


hormone based drug in males. Furthermore, there are 


many advertisements for solutions to chemotherapy 


induced problems with respect to body image such as 


the use of special bras and breast implants, and hair 


replacement for females, but not for males [45, 46]. 


Hair loss and alopecia due to chemotherapy are issues 


that cause distress in both males and females. Yet, very 


few academic or medical journal articles can be found 


on the topic of male alopecia due to MBC treatment. 


Study results reveal that males are not able to hide hair 


loss, and females have more tools available to decrease 


the appearance of hair loss. Also, males tend to make 


jokes to hide insecurities caused by hair loss [47]. 


Healthcare providers need to better understand the 


underlying of how patients deal with MBC as 


compared to females in order to better address their 


social and psychological needs.  By anticipating MBC 


patients’ emotional, psychological and physical needs, 


the effects of stigmatization may be minimized. 


 


Survival Rate 


 


If you haven't been diagnosed with male 


breast cancer and you have a BRCA1 or BRCA2 


mutation, your doctors may recommend that you 


receive periodic screenings for breast cancer and other 


cancers [48]. The 5-year survival rate for men with 


breast cancer is 84%. The survival rate depends on 


different factors, including the stage of disease when 


it is first diagnosed. Study shows that about 47% of 


cases are diagnosed at this localized stage. It is 


important to remember that statistics on the survival 


rate for men with breast cancer are at an estimate. The 


estimate comes from annual data based on the number 


of men with this cancer in the United States. Also, 


experts measure the survival statistics every 5 years. 


This means the estimate may not reflect the results of 


advancements in how men with breast cancer are 


diagnosed or treated from the last 5 years. Even if the 


cancer is found at the most advanced stage, new 


treatments help many people with breast cancer 


maintain a good quality of life for some time. Also it 


varies on how you respond to the treatment, and 


depends on how healthy you were before having breast 


cancer. Survival rates can describe any length of given 


time. However, researchers usually give cancer 


statistics as a 5-year relative survival rate. There is a 


5-year survival rate for men, the 5-year survival rate 


for men is 84%. There are different types of cancer so 


it depends what type of cancer you have to know the 


survival rate. The most common breast cancer found 


in men is the same kind found in women. Survival 


statistics also help doctors evaluate treatment options. 


Depending on where the cancer spreads, for example 


if it spreads to a distant part of the body the 5-year 


survival rate would be 22%. These epidemiologic 


factors, in addition to studies suggesting that men with 


breast cancer have elevated estriol production, indicate 


a relationship between male breast cancer and 


hormones in addition to the well-established 


relationship with genetics [49]. It depends on the type 


of cancer men have and some can have a lower chance 


of survival rate. The stage of cancer, because 


sometimes it is worse, for example it could be stage 5 


or 1. How you respond to the treatment is also very 


important. Our body’s respond differently to the 


treatment. Your age and how healthy you were before 


cancer helps a lot and most likely shows how you are 


going to react to the treatment. Treatment and 


management of male breast cancer typically follow the 


same rationale of breast cancer in females, which 


consists of resection followed by adjuvant endocrine 


therapy, chemotherapy (CT), or radiotherapy [27]. 


Many people do not realize that men have breast tissue 


and that they can develop breast cancer. The cells in 


our body can become cancer and can spread to other 


areas. If you haven't been diagnosed with male breast 


cancer and you have a BRCA1 or BRCA2 mutation, 


your doctors may recommend that you receive 


periodic screenings for breast cancer and other 


cancers. 


 


Conclusion  


 
 Although breast cancer is one of the least 


common types of cancer amongst males, risk is still 


present. With approximately 530 deaths a year and a 


mortality rate of 0.29%, the uncommonness of the 


disease does not invalidate its risk of mortality [13,22]. 


Furthermore, current statistics regarding male breast 


cancer are not believed to accurately encompass 


reality due to the lack of awareness and societal 
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discredit (neglection) within the male population. This 


causes a vast amount of undiagnosed patients to go 


unseen or be diagnosed at a late stage contributing to 


less than 1% of breast cancers diagnosed in men [50]. 


The low prevalence complicates any further studies on 


the psychosocial effects of the disease in men, 


pathophysiological differences in men and women, 


and the causes behind higher mortality rates. 


 


 Although little research has been conducted 


regarding the effects of treatment on males with MBC, 


a recent survey found worse mental and physical 


health in breast cancer survivors [51]. Poorer mental, 


physical, and emotional health was correlated with 


obesity, diabetes, and activity limitations in patients 


with MBC [52]. With MBC being primarily hormone 


receptor positive, including the androgen receptor 


(AR) and prevalence of BRCA2 germline mutation, 


female breast cancer and MBC are different 


molecularly (different gene mutations and subtypes) 


and in histology [10]. Due to inadequate research in 


men, diagnosis and treatments are shy of current 


scientific advancements available to women [5]. MBC 


survival rates are overall 4.6 % lower than that of 


female breast cancer patients [26]. Despite biological 


differences, current treatments for males are mostly 


based on studies done in women [53]. However, 


discovery and application of different treatments such 


as poly-ADP-ribosome polymerase (PARP) 


inhibitors, sex-steroid biosynthesis pathway, and AR 


activation (targeted agents) are promising for the 


treatment of MBC [10]. As the rate of MBC incidence 


increases yearly, global cooperation and further 


research is imperative for the further advancement of 


treatment and awareness [26]. There is evidence that 


spreading awareness amongst patients and medical 


professionals leads to an increase in early-stage 


detection leading to overall and disease-free survival 


[10, 26]. There is an opportunity to develop education 


and awareness campaigns and research done on the 


disease as a whole, making it easier to inform the 


public and healthcare providers on how to properly 


diagnose, manage, and treat breast cancer in men. 
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Table 1: Risk Factors for Male Breast Cancer 
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Strong  


Risk Factors 


Moderate  


Risk Factors 


Weak  


Risk Factors 


Family history of breast cancer. 


Having breast cancer family 


members increases the risk of 


developing this disease. 


 


Genetic mutation. Men who inherit 


BRCA2 have a 6% greater risk of 


breast cancer 


 


Liver disease. Male breast cancer 


risk increases as scarring of the 


liver lowers androgen levels and 


raises estrogen levels. 


 


Testicle disease or surgery. Having 


orchitis, an injury, swelling, or 


surgery to remove a testicle has a 


higher risk of breast cancer.  


 


Klinefelter’s syndrome. A rare 


genetic condition that has caused 


the male to have an extra X 


chromosome. 


 


Exposure to estrogen. Hormone 


therapy for prostate cancer can 


increase your risk of breast cancer 


Older age. As you get older the risk of 


having breast cancer increases. Male 


breast cancer is often diagnosed in their 


early 60s. 


 


Radiation therapy treatment. Men who 


are treated for cancer in the chest may be 


at increased risk of developing breast 


cancer. The hormonal changes that 


occur after radiation treatment in men 


can cause abnormalities in breast tissue 


 


Obesity. Men who have obesity or are 


overweight are mostly likely to get 


breast cancer 


 


Hormone therapy treatment. 


Prostate cancer treatment with 


drugs containing estrogen increases 


men’s breast cancer risk. 


 


Alcohol. Drinking alcohol is linked 


to an increased risk of breast cancer. 


This may be due to the effects of 


heavy drinking on the liver, which 


can influence how Hormone 


receptors work in the body. 


 







Garza, et al  Breast Cancer in Men 
https://doi.org/10.47488/dhrp.v2iS2.71 


 


 
DHR Proceedings ǀ http://dhrproceedings.org 115 2022, Vol. 2 No. S2 106-115 


 


Table 2: Classes of male breast cancer genetic susceptibility and comparison of their different 


features 
  


High Penetrance Moderate Penetrance Low Penetrance 


Genes BRCA2, BRCA1 CHEK2, PALB2 2q35, 6q25.1 (ESR1), 


10q21.2, 11q13.3, 


12p11.22, 14q24 


(RAD51L1) and 16q12.1 


(TOX3) 


Population frequency <0.1% MAF 1% MAF >10% 


Cancer  


risk  


(odds ratio) 


>10.0 >2.0 0.76–1.57 


Functional effect Direct effect of 


mutation 


Direct effect of variant Direct effect of variant; 


linkage disequilibrium 


with causal variants 


Strategy for 


identification 


Resequencing of 


candidate genes 


Resequencing of 


candidate genes 


Case–control studies; 


genome-wide association 


study (GWAS) 
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Introduction 
 


Parkinson's disease (PD) is a brain disorder 


that causes unintended or uncontrollable movements, 


such as shaking, stiffness, and difficulty with balance 


and coordination (1). Symptoms usually begin 


gradually and worsen over time. As the disease 


progresses, people may have difficulty walking and 


talking. 


 


Parkinson's disease affects 1-2 per 1000 of 


the population at any time. PD prevalence is increasing 


with age and PD affects 1% of the population above 


60 years (2). 


 


The risk of developing PD is twice as high in 


men than women, but women have a higher mortality 


rate and faster progression of the disease (3).  


 A race that is most affected is the Caucasian 


population.  


 


The prevalence rate of Parkinson’s disease 


has grown more than 50% in the span of five years. 


Sex is an important fact in PD, as a matter of fact it is 


more common in men than woman by a 2:1 ratio (4). 


One clear risk is age, Parkinson’s develops after 60 


and there is a 1% chance of getting Parkinson’s 


disease, but at 80 the chances increase by 5%. The 


largest study of Parkinson’s disease shows Hispanics 


(16%), followed by non-Hispanic whites (13.6%), 


which are the biggest ethnicities that are affected by 


Parkinson’s disease, and the least likely to get 


Parkinson’s disease are African Americans (5). 


Parkinson's disease keeps growing, and at the rate that 


it’s going it is soon to become the worst brain disease. 


 


Prevalence 
 


Parkinson’s disease (PD) is the second most 


common, age-related neurodegenerative disorder, 


affecting about 3% of the population by the age of 65 


and up to 5% of the people over 85 years (6). 


Parkinson's disease is most common in the Midwest 


and the Northeast and is twice as likely to affect 


whites. Studies have shown the prevalence in the white 


population compared to blacks and Asians (6). 


 


Pathophysiology 


 
The study of pathophysiology defines 


Parkinson’s Disease as the loss of dopaminergic 


neurons which are the main source of dopamine, a type 


of neurotransmitter and hormone located in the 


mammalian central nervous system in the substantia 


nigra which helps the brain move the body (7). In other 


words, it tells the brain to create movement of the 
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body. The loss of dopaminergic neurons creates a lewy 


body which is an abnormal clumping of alpha 


synuclein, a protein, which when found, indicates the 


onset of PD (8).  


 


Clinical Presentation 


 


Motor Symptoms  
 


According to The Clinical Symptoms of 


Parkinson’s disease, up to 80% dopaminergic cells in 


the nigro-striatal system are lost before the symptoms 


of Parkinson’s disease start to appear (9).  When fewer 


dopaminergic neurons in the striatum, it causes 


impairment of motor control in people with PD (10). 


Initial symptoms of this disease include muscular 


rigidity (muscle stiffness), resting tremor or loss of 


balance (11). Symptoms of disease progression 


include sharp muscle pain, loss of mobility, and loss 


of normal daily activities such as simply being able to 


walk (12). 


 


Sex-related differences in motor symptom 


pattern also play a big role in diagnosis. Symptoms in 


females develop longer after diagnosis than in males 


(13).In males, usually the first symptoms that show up 


are signs of freezing gait. Freezing gait is one of the 


most weakening motor symptoms in a patient with 


Parkinson’s disease. It is characterized by a patient's 


experience of short and temporary episodes of an 


inability to move their feet forward despite the 


intentions to walk (14). This leads to frequent falls and 


loss of independence. Although there are differences 


in the appearance of symptoms, ultimately, PD can be 


debilitating for both men and women.  


 


Non-motor Symptoms  
 


Parkinson's disease is a progressive 


neurological disorder characterized by a large number 


of motor and non-motor features that can impact on 


function to a variable degree (15).  It is said that Non 


motor features play an excessively important and 


sometimes dominant role in the management and even 


the diagnosis of the disorder (16). Non-motor 


symptoms of PD include drooling, loss of smell, and 


disturbances in sleeping patterns with restless leg 


syndrome (16). Non motor symptoms occasionally 


appear years ahead of the motor symptoms (17). 


Alongside these symptoms, mental health is also 


disrupted with bouts of depression, increased risk of 


dementia, and occurrences of autonomic disturbance 


(18).  Patient reflection essays have reported “I feel 


trapped inside my body . . . as if I’m not in control . . . 


almost as if someone or something else is running my 


life.’’  PD makes patients feel they have lost their sense 


of control of their own mind which then leads to 


mental health problems (18). Although PD is known 


for its motor symptoms, the non-motor symptoms can 


be just as debilitating.  


 


Treatment/Diagnosis/Risk Factors 
 


According to the research of John Hopkins 


Medicine, it shows that Parkinson’s is not a curable 


disease. Treatment for Parkinson’s does help with the 


risk of progression of the disease, doctors typically 


prescribe medication, or supportive therapies such as 


occupational therapy, speech therapy, physiotherapy, 


and even surgery (19). The success rate for physical 


therapy is four weeks of gait training and eight weeks 


for balance training, which needs to be continued for 


the maximum positive results (20). Drug development 


since 1999 had a success rate of 14.9% with the overall 


357 trials. The drugs that are used for the patients are 


levodopa, safinamide, and droxidopa (21). For self-


care, usually patients that are affected with 


Parkinson’s take care of themselves by diet and 


exercise, like aerobic training, strength training 


workouts, and balance training workouts. In some 


cases, people resort to traditional Chinese medicine 


and acupuncture, which aids the patient by relieving 


symptoms of the disease (22, 23). Patients that are 


diagnosed by a neurologist (diagnosed by the given 


medical history and signs/symptoms) (24), are given 


medication, but the medications come with 


complications. Carbidopa- levodopa (Sinemet) can 


induce nausea, hallucinations, confusion, 


lightheadedness, and dyskinesia. On the other hand, 


dopamine agonists (pramipexole, ropinirole, 


rotigotine patch) can induce nausea, dizziness, leg 


swelling, sleepiness, sleep attacks, worsening 


cognition, hallucinations, and impulse control 


disorders (25). With the side effects and the rising cost, 


depending on whether the person's insurance may be 


covered or they might not have insurance in general, 


some patients would resort to not taking any 


treatments. If the patient does not take any form of 


treatment, PD will progress at a much faster rate, and 


more complications will occur throughout the patient's 


life such as apathy, depression, anxiety, psychosis, 


sleep disorders, and cognitive impairment (26).    


 


Therapies 
 


Medical therapies should address both motor 


and non-motor symptoms. There are several therapies 


that can help patients recuperate involving exercise 


that encourages maintaining muscle strength, 


increasing flexibility and motion, improving 


cardiovascular function, walking, jogging, running, 



https://www.ncbi.nlm.nih.gov/books/n/nicecg35/glossary/def-item/glossary.gl1-d65/
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swimming, cycling. While not curative, these 


exercises reduce the risk of progression of the disease. 


Other non-pharmacological therapies for Parkinson’s 


include education, support groups, speech therapy and 


nutrition therapy (27). There was a hypothesis about 


empirical evidence, turns out their hypothesis was 


indeed incorrect. Although there are some factors, 


there's no remedy that can help the disease from 


advancing from the host.   


 


In addition to non-medicinal therapies, drugs such as 


levodopa, can be very effective against the disease. If 


a patient consumes (Carbidopa/Levodopa) with 


10/100mg and is weight 2263. The Side effect will be 


low blood pressure, nausea, confusion, dynsekia. The 


drug's main focus is converting dopamine into the 


cerebrum (28).  


 


Although there are many therapies to combat or 


stabilize Parkinson's disease that are not possible to 


prevent, some habits can reduce it. 


 


Surgical Therapies 
 


There is only one approved surgical therapy 


of the different brain structures that has been studied 


and used for Parkinson's disease for several decades. 


People who are living with Parkinson's disease may be 


a candidate for deep brain stimulation (29). Deep brain 


stimulation has become an official therapeutic tool for 


treating patients with Parkinson's disease. It is an 


elective surgical procedure in which electrodes are 


implanted into certain areas of the brain. Although, 


one of the main dilemmas of deep brain stimulation 


are side effects such as tiredness, depression, and 


suicide (30). This treatment is clear for people who 


have had Parkinson's disease for at least four years. 


Some benefits of deep brain stimulation are to get up 


to five additional good movements without dyskinesia. 


It also benefits you to use less medication, and just 


improves a better quality of life. 


 


Experimental Therapies 


 
While traditional therapies may help some 


patients, there is no known cure for PD. Parkinson's 


disease is a progressive disorder that affects the 


nervous system and the parts of the body controlled by 


the nerves. Current treatment focuses on the symptoms 


of the disease and mainly involves replacement of 


dopamine deficiency. (31) Dopamine deficiency is 


having low levels of dopamine, a neurotransmitter and 


hormone that regulates blood pressure, motivation, 


helps with memory and learning, increasing attention 


and focus. (31). Patients with Parkinson's disease 


benefit from dopamine replacement therapy by seeing 


improved outcomes for conditions linked to 


interference and decreased results for disorders linked 


to facilitation. While treatment for Parkinson’s is very 


scarce one of the current experimental treatments is 


medical marijuana. Medical Marijuana is being used 


at the moment as an experimental therapy to relax the 


minds (32). Medical marijuana is currently being used 


by 44% of the population with PD (32). CBD 


(cannabidiol) and THC (tetrahydrocannabinol) are 


responsible for the medicinal effects of marijuana. 


Medical marijuana helps with regulating memory, 


pleasure, concentration, thinking, movement, 


concentration, sensory and time perception, pain, and 


much more. CBD (cannabidiol) inhibits the 


psychotropic effects of THC (tetrahydrocannabinol) 


and improves its tolerability and therapeutic window, 


without being intoxicated. (32) Medical marijuana 


helps both motor and non-motor symptoms including 


bradykinesia, rigidity, tremor, sleep, and pain. Medical 


marijuana has greatly improved PD patients.  


 


Conclusion 


 
Parkinson’s disease has reached many people 


throughout our society.  It has affected both men and 


women.  Parkinson’s disease is the second most 


neurodegenerative disease; it has affected more than 6 


million people in the world (33).  Knowledge of the 


disease manifestations, the treatments, and the 


progressive long-term course of the disease is 


necessary to maintain a normal life.  No cure has yet 


been found for such illness, however, clinical trials 


continue with research for a better quality of life.   


 


Clinical trials have advanced for Parkinson’s 


Disease to gain access for new research treatments to 


find cure for disease. Clinical trials are performed by 


nonprofit organizations, such as the Michael J. Fox 


Foundation (33). It focuses on studies that increase the 


chances of slowing the progression of PD.  Patients 


participating in clinical research are important in an 


effort to provide research and outcomes in which 


studies were expanded to include anti-inflammatory 


agents to reduce inflammatory processes in the brain 


(33).  There are ongoing studies in every clinical 


phase. Studies are focusing on targeting dopaminergic 


symptom relief, and evaluating supplements and other 


remedies such as cannabidiol, melatonin, and 


probiotics (33). The hope and goal of research is that 


some day in the near future a cure is found to treat PD 


to improve the quality of life of patients afflicted with 


PD.  In addition, a cure would make PD a disease of 


the past, so that patients with PD can enjoy a life of 


dignity/happiness with loved ones. 
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Introduction  


 


Breast cancer is one of the most common 


cancers in women (1). It is also the second most 


common cause of death for females (2). In the United 


States, there are about 287,850 women diagnosed with 


breast cancer every year (3). Most women are 


diagnosed when they are 50 years or older (4). 


Although it is more likely for older women to be 


diagnosed, younger women can be at risk of it as well 


(2). Hispanic women are more likely to be diagnosed 


at a younger age and more likely to die from breast 


cancer (5).  


 


Pathogenesis  


 


Breast cancers are often a type of carcinoma 


called an adenocarcinoma. By definition, breast cancer 


is a disease in which cells in the breast grow out of 


control often leaving a “lump” in the breasts (6). 


 


 


Genetics 


 


Between 5% to 10% of breast cancer cases 


are hereditary. This means the cancer results directly 


from gene changes or mutations passed on from a 


parent (7). The mutated genes that are often 


responsible for cancer are the BRCA1 and BRCA2 


genes. BRCA1 and BRCA2 are tumor suppressing 


genes that contain the instructions for the protein 


responsible for reparation of damaged DNA, meaning 


they are the genes responsible for fighting cancer (8). 


When these genes are working normally, they keep 


cancer cells from growing and dividing too rapidly or 


uncontrollably. However, when these genes are 


mutated, they are not able to do their job properly. As 


a result, damaged DNA that is left unrepaired by the 


mutated genes may cause the accumulation of cellular 


mutations that are likely to divide and change rapidly 


which can cause cancer (9). Not every woman with 


mutated BRCA1 and BRCA2 genes will get breast 


cancer, but they are at an increased risk.   
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Figure 1. Cancer risk associated with inherited BRCA2 


mutations 
Reference: https://www.facingourrisk.org/info/hereditary-cancer-and-


genetic-testing/hereditary-cancer-genes-and-risk/genes-by-


name/brca2/cancer-risk  


 


Diagnosis  


 


Diagnosing patients with breast cancer can be 


difficult to do as there is a process that has to be done 


before they are able to diagnose. There are machines 


that are used to screen for cancer as well as locate the 


site of the cancer. It may also be used to determine how 


the cancer has developed. To visualize internal breast 


structures, a low dose x-ray of the breast is performed; 


this procedure is known as mammography. It is one of 


the most suitable techniques to detect breast cancer 


(6).  


 


There are two most common methods used to 


diagnose which are known as learning machine and 


deep learning. Machine learning goes with a small 


group in simplified words and is used to help or 


improve research. Deep learning has the same process 


and steps but in machine learning it is separated and 


taken slow (6, 10). 


 


 


 


 
Figure 2. Difference between two pipelines: 


conventional machine learning pipeline (left) and 


deep learning pipeline (right) 
Reference: Gardezi SJS, Elazab A, Lei B, Wang T. Breast Cancer Detection 


and Diagnosis Using Mammographic Data: Systematic Review. J Med 


Internet Res. 2019 Jul 26;21(7):e14464. doi: 10.2196/14464. PMID: 


31350843; PMCID: PMC6688437. 


 


There are chances of a false positive and false 


negative due to background noise, unwanted/ 


unnecessary objects, annotations, and even labels.  


 


The process can be somewhat complex due to 


many steps in a single process, which can be 


considered as sub-groups of one process, but have to 


go through several steps to determine the diagnosis. 


With that being said the process is time consuming not 


only that but a vast amount of money just to process 


and identify to then treat the cancer which can be a 


great amount of money. For example, the minority 


populations/ ethnicity/ race can be affected by said 


process and money such as the poor low economic 


race such as the Hispanics. In research it is said that 


the Hispanic/ Latinos are what make the most 


population of patients that have breast cancer (11). 


Hispanics are known to take long in the process or not 


even do the entire steps before it is too late therefore 


the cancer has spread into more than the breast into 


muscles surrounding the tissue. In most cases there is 


a low chance of surviving the cancer as it may be too 


late.  


 


Ethnicity/Race  


 


Breast cancer is one of the most common 


cancers affecting young women. In Hispanic/Latina 


women, it is the leading cause of cancer death (13). 



https://www.facingourrisk.org/info/hereditary-cancer-and-genetic-testing/hereditary-cancer-genes-and-risk/genes-by-name/brca2/cancer-risk
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There are many components that contribute to this. 


Some are culture, genetics, and more. Regarding the 


Hispanic culture, there are many factors that 


contribute to increased cases of breast cancer, such as 


diabetes and obesity (15). One example is the diet in 


the culture. Food is very important in the culture and 


while it’s not always a factor, the diet and overall 


lifestyle habits of Hispanic people, specifically in the 


US, is not always the healthiest, and it can contribute 


to developing diseases like diabetes and obesity (14). 


Having diseases like diabetes and obesity may lead to 


developing breast cancer and/or developing a more 


severe case than they would have otherwise (15).  


 


Another risk factor in the culture is the 


mindset. There is a relatively common apprehension 


for seeking medical care within the community. Lack 


of education may contribute to this, depending on the 


area. Delay in seeking medical care increases the 


progression and severity of other diseases in Hispanic 


women, which can increase the risk of having breast 


cancer. There can also be a language barrier that 


contributes to this mindset. The patient may feel 


uncomfortable being in an environment where they 


don’t fully understand everything that’s going on, and 


they may not feel understood themselves (16). This 


also contributes to cases of cancer potentially being 


caught too late, or the patient not getting adequate care 


for their sickness.  


 


There are also economic disparities that can 


impact the treatment of Hispanic women with breast 


cancer. It is very common in the Hispanic culture to 


find a family with one or more parents who work 


multiple jobs or work one very long and stressful job, 


only to be able to make ends meet (17). Adequate 


cancer treatment can be very expensive and may not 


be available in the patient's community, so they may 


have to travel to get this care. This is not always an 


option, and this can negatively impact the treatment. 


Another very common barrier that people in the 


community may face is lack of health insurance, which 


can also be a reason for not going to see a medical 


provider or getting adequate care (18).   


 


A further barrier that some Hispanic/Latina 


women face is documentation. In the US, it is 


extremely difficult for an undocumented individual to 


get the same treatment as someone that is documented. 


Being undocumented can intensify some of the 


previously mentioned factors such as economic 


disparities, being uninsured, not being able to freely 


travel to seek specialized care, and mindset (19). 


Ultimately, a family may just choose to simply not go 


through all of the hardships that come with breast 


cancer treatment, (financial, psychosocial, physical, 


etc.) especially if there is no guarantee that it will 


work. 


 


Age Comparison  


 


Women get breast cancer usually after they 


turn 65 years old (20). Most new cases in the United 


States are shown to all be older than 65 years old. 


Although breast cancer in younger women is not 


unknown, it is rare because breast cancer only affects 


about 4-6 % of the women under the age of 45 (21). 


Breast cancer in younger women has a more 


aggressive effect than the patients who are older (21) 


They usually have a worse prognosis and more 


aggressive phenotype; higher proportions of high-


grade and later-stage tumors; and lower estrogen 


receptor positivity (21) There have also been cases of 


women with breast cancer of the age of 80 and older. 


The older the patients, the more risk and life 


threatening factors there are. The quality of life is 


retained from any treatment they may receive (22). 


The women in their mid 50’s to late 60’s have very 


low risk compared to the women who are younger or 


older than those ages (23). 


 


Risk factors  


 


 There are many risk factors to getting breast 


cancer such as smoking, and obesity. Studies have 


shown that women that smoke at adolescent or peri-


menarcheal ages are at a high risk (24). A study 


showed that out of 102,927 women with 7.7 years 


follow-up, 1,815 developed breast cancer (24). 


Obesity is a higher risk for developing breast cancer, 


particularly in postmenopausal women, and with 


worse disease outcome for women of all ages. Obesity 


is associated with the risk of both pre- and post-


menopausal breast cancer (25). Many things such as 


body mass index, weight gain and waist, and hip ratio 


have all been positively associated with risk of 


developing breast cancer (25). If you were to drink
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three alcoholic drinks per week you would be 15% 


more likely to contract breast cancer (26). Experts 


conclude that for every extra drink your percentage 


will increase by 10% (26). Women who breastfeed for 


at least one month had a 50-58% chance, and women 


with at least 2 children had an 87-93% (27). There are 


many risk factors to contracting breast cancer, many 


that you have control over, but there are few that we 


do. Therefore, people should be proactive and choose 


a healthier lifestyle to better their chances of 


improving their quality of life. 


 


Side Effects  


 


 Women diagnosed with breast cancer are in 


need of information regarding the treatments and side 


effects of breast cancer. There are many side effects 


during the different stages of breast cancer. When 


someone that is a young adult and diagnosed with 


breast cancer, they run the risk of several 


complications such as blood clots, sexual difficulties, 


and infertility (28). Breast cancer (BC) in young 


women is rare, affecting only 4-6% of women under 


the age of 40 (29) Regardless, breast cancer remains 


the most common malignancy among younger 


patients. Recently, a significant increase in BC rates 


has been observed among pre-menopausal subjects 


(30). Breast cancer in young women requires special 


attention due to its specific morphologic and 


prognostic characteristics and unique aspects, 


including fertility preservation and psychosocial 


issues. If an older person is diagnosed with breast 


cancer, they are more likely to run more of a risk of 


infection due to their immune system (30). The side 


effects include menopause, lymphedema, heart 


problems, and dental issues. Compared to other 


ethnicities, the Hispanic/Latino community runs more 


of a risk of getting diagnosed with breast cancer in 


women over other ethnicities such as White and Non-


Hispanic (31).  


 


Since many women suffer from breast cancer 


they often have to go through treatments that may 


leave them with both short-term and long-term side 


effects due to the therapy they go through. All though 


breast cancer is a serious topic to deal with, many 


women may get concerned about the sexual 


difficulties they may go through. Additionally, it may 


be difficult to talk to their physician about the way this 


could affect them or their partner (32). Some may not 


see what women are going through such as self-image 


dysmorphia or sexuality concerns. This can cause a 


person that is diagnosed with breast cancer or has 


breast cancer to start negatively hating the way they 


feel because they are dissatisfied with the way they 


look due to the way they think of themselves (33). 


They may also believe that they themselves as a person 


are not sexually appealing and begin to be self-


conscious about their surgical scars and texture of their 


skin. All of these issues are side effects of breast 


cancer a woman can or has suffered through. 


 


An important factor to consider with both 


surgical options and medication used to treat cancer is 


the side effects and to be proactive in the positive 


outcomes depending on what is recommended to the 


patient. Side effects include both physical and 


physiological changes.  “Expected physical changes 


include hair loss, breast or chest wall disfigurement, 


skin texture change, vaginal irritation, decreased bone 


density, hot flashes, and weight loss or gain.” (34).  


 


Diagnosis and treatments are an enormous 


change in a patient’s life. There are many side effects 


and issues that can happen. There will be various 


changes in your diet, day-to-day life, muscle 


deterioration, and depression. Once you start your 


journey you will notice that you may not be able to 


keep certain foods down, and will have a lot of 


regurgitation. Your taste buds will most likely not like 


a vast variety of food but you can always get meal 


supplements to keep your food intake up. Ongoing 


trials test that the impact of weight loss and lifestyle 


changes can decrease the risk of secondary breast 


cancer. On another note your taste buds aren't the only 


things that change, your muscle mass will defer since 


you may not want to be mobile anymore due to 


soreness/pain from your treatments. On average, 25% 


lower strength was found in lower extremities and 12-


16% in the upper extremities (35). Your doctor or 


oncologist will refer you to a physical therapist to keep 


muscles and nervous system working. Since you will 


be going to a lot of treatments and 


therapies/appointments, you will notice that you may 


not have the time or energy to see family/friends. 


There is a 38.2% chance of getting depression and 


32.3% of anxiety (36). Any cancer patient is at risk for 
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depression but breast cancer patients are at a higher 


risk. It is good to have a stable support system at home 


during these tough times, especially to help with 


mobility, diet, and emotional struggles.  


 


Treatment  


 


Chemotherapy is a common breast cancer 


treatment. There were significant racial/ethnic 


differences in the quality of life controlling for socio 


demographics, clinical factors and treatment factors. 


Treatment depends on the stage of cancer.  It may 


consist of chemotherapy, radiation, and surgery.  


Usually, you receive chemotherapy in two to three 


week cycles, with periods of rest between cycles. 


Many Hispanic women take action on complementary 


interventions during their breast cancer treatment and 


set out the association between the oppressive side 


effects and the most common side effects. Some of the 


side effects can be hair loss, nail changes, mouth sores, 


loss of appetite or weight changes, nausea and 


vomiting, diarrhea, fatigue, hot flashes and/or vaginal 


dryness from menopause caused by chemotherapy and 


nerve damage (37). The side effects normally go away 


once the treatment is done; there are always ways to 


reduce these side effects. There may be some 


racial/ethnic differences in the effectiveness of some 


of the treatments for breast cancer that have not been 


fully understood (38).  The chemotherapy for breast 


cancer can cause side effects, depending on the type 


and dose given, and the length of the treatment. 


Hispanic women are more likely to be diagnosed at a 


later stage and get less aggressive therapy. That leads 


to a lower survival rate. 


 


Alternative Treatment Options  


 


Treatment options for Breast Cancer (BC) 


can range from conservative methods to more 


aggressive approaches based on the stage of breast 


cancer. Cancer patients can also opt for chemotherapy, 


biological therapy and even hormone therapy. Other 


options include Partial mastectomy (PM), Mastectomy 


without reconstruction (M), Mastectomy with 


reconstruction (M+R) and PM with oncoplastic 


reconstruction (OS).  


 


Treatment options can range from invasive to 


noninvasive procedures and medication patient’s 


dependent on the stage in which cancer was detected. 


Hormone levels are also an important factor to 


consider when looking into therapy. Table 1 illustrates 


the typical treatment options for breast cancer.  


 


Time is another factor. Both in when it is 


diagnosed and how much time the patient will be in 


treatment.  In addition to considering time invested in 


treatment options patients need to also consider what 


medications they will be taking. Table 2 indicates the 


medications used in the treatment of breast cancer.  


 


Treatment options along with 


recommendation for medication can be discussed with 


the patient's oncologist to determine the best possible 


option to successfully treat the patient. In addition, it 


is important to consider what treatment option the 


patient will pick to prevent a recurrence as much as 


possible.  


 


Treatment Cost   


 


The yearly cost of breast cancer treatment in 


the United States is $16.5 billion according to the CDC 


(39). It is also said to have the highest cost for 


treatment amongst cancers (39). The cost of treatment 


can differ depending on many things like what stage 


the cancer is in, the type of treatment you’ll receive, 


age, and if you have insurance or not. The typical 


patient can expect to pay from $60,637-$134,682 for 


treatment although this can vary (40). Depending on 


the type of treatment, a Stage 4 patient could expect to 


pay up to 64% more than patients with lower Stages of 


breast cancer (40). In patients undergoing a surgical 


removal, those with Stage 0 patients can expect to pay 


121% more than Stage 4 patients (40). Since breast 


cancer in younger women tends to be more aggressive, 


the treatment is usually more intensive and expensive 


(41). Treatment is expensive with or without 


insurance, however, a patient is likely to pay more 


without it. Fortunately, there are multiple 


organizations who offer help to patients (42). Some of 


these organizations include The Healthwell 


Foundation, Partnership for Prescription Assistance, 


and The Pink Fund (43). Some of these foundations 
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can also provide support for those that have insurance 


but do not cover individual drugs or certain treatments. 


 


Conclusion  


 


 The consequences of breast cancer include 


not only different occurrences during treatment, but 


also diagnosis. Breast cancer is most common in 


Hispanic women, making up more than half of the 


population of Hispanic women. During the early years 


of mammography, there were many new cases of 


cancer in situ, but 75% of the cases died due to cancer 


in situ. Thanks to the advancements in cancer 


treatment methods, the quality of life for cancer 


patients has greatly improved. Furthermore, there is 


still a need to change the rate. Hispanic women are 


more likely than non-Hispanic women to be affected 


by this breast cancer. It is due to poor living/economic 


options that Hispanics and Latinos are the most 


affected. The Hispanics had scarce or no resources 


compared to other races. In spite of this, many 


Hispanics do not seek medical attention until they are 


too ill or have a condition. This in turn means that the 


disease or cancer has spread to other parts of the body. 


Poor economic sources are one possibility, which can 


greatly impact the entire community, thus contributing 


to the large breast cancer population. 
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Table 1: Typical Treatment Options for Breast Cancer by Stage 


 
Reference: Maughan, K. L., Lutterbie, M. A., & Ham, P. S. (2010). Treatment of breast cancer. American family physician, 81(11), 1339–1346. (34) 


 


  







Escalona, et al  Breast Cancer in Women 
https://doi.org/10.47488/dhrp.v2iS2.73 


 


 
DHR Proceedings ǀ http://dhrproceedings.org 132 2022, Vol. 2 No. S2 122-132 


Table 2: Medication Used in the Treatment of Breast Cancer 


 
Reference: Maughan, K. L., Lutterbie, M. A., & Ham, P. S. (2010). Treatment of breast cancer. American family physician, 81(11), 1339–1346. (38) 
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