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I. Introduction
	
[bookmark: _GoBack]Clinical trials are typically designed to gain medical knowledge related to treatment, diagnosis, and/or prevention of diseases or conditions, which is important in discovering new treatments and to gain more knowledge on different diseases, (U.S. National Library of Medicine, 2021). Every clinical trial is led by and designed by a principal researcher, usually a medical doctor; and conducted with a research team which may include other doctors, nurses, social workers, and a variety of healthcare professionals. The primary goal is to understand how certain diseases or conditions can develop or reoccur, so that vaccines, medicine, and/or diagnosis can be identified. Ideally, the researcher should select participants from different ethnic and racial backgrounds because for many drugs, there are known racial and ethical differences in drug efficiency, therapeutic response, drug metabolism, and adverse effects, (McGarry, 2016). “One-fifth of new drugs approved between 2008 and 2013 for use in the United States were known to have racial and ethnical differences,” (McGarry, 2016). 
Cystic Fibrosis (CF) is a disease that is commonly associated with Caucasians and those of European descent; in 2014, the ethnic statistics for Caucasians affected in the United States made up about 93.9%, (Sanders, 2016). Minorities accounted for the remaining 6.1%, which may seem insignificant, but there are many studies that show that members of these minority groups tend to suffer worse health outcomes, (McGarry, 2016). “Black individuals with CF have lower lung function than White individuals, Latinos with CF are 85% more likely to die annually compared with non-Latino White individuals and only 75% of Latinos survived 18 years after diagnosis compared to >90% of non-Latino white individuals, despite no difference in age at time of diagnosis,” (McGarry, 2016). Health disparities are not unique to CF, this is common in many areas of medicine where minorities suffer greater outcomes and receive lower-quality healthcare, (McGarry, 2016). Inclusion of minorities in clinical trials would bring great advancements but even today these studies continue to lack diversity, on average about 48% of adult clinical trials fail to meet the target recruitment goal for inclusion, (Yates, 2020). The concern on minority misrepresentation has been problematic for a long time, even after Congress responded by enacting the National Institutes of Health (NIH) Revitalization Act in 1993, which encourages representation of women and minority patients in NIH-sponsored research, (Murthy, 2004). 
The Race issue in clinical research is very controversial, “the barriers to race disparities exist at multiple levels: patient, care providers, the institution, and the community,” (Mosenifar, 2007). The causing factors for the issue are composed of a wide range of reasons, from previous encounters with unethical research groups causing minorities’ distrust, poor access to healthcare, researchers' biases to exclude particular groups, and a multitude of other barriers. These barriers that impact underrepresentation of minorities in clinical trials is a Diversity Ethical and Inclusion (DEI) issue; which can be examined from four different perspectives, the economical, ethical/social, political, and technical aspects.


II. Economical Perspective 

Economic issues have a huge impact on the participation of minorities in clinical trials. Statistically, the number of individuals living in poverty is much higher in minority groups than the Caucasian majority. Those in poverty are struggling to financially support themselves and their families, so it may be difficult for them to participate in a clinical trial. The few that participate may not be able to skip work and attend every appointment, this causes minorities to be grouped as unreliable. Unreliable participants will create discrepancies and missing data for the research, which will skew their results, therefore they may intentionally exclude minorities from their clinical trials. These economic issues include low-income communities, lack of access to transportation and medical resources, and inadequate financial reimbursement.
Studies have indicated that a large number of disenfranchised minorities live in low-income communities and have limited access to healthcare. Minorities are less likely to have medical insurance which prohibits them access to medical facilities that conduct clinical trials. If they wanted to participate in the trial, then transportation would be problematic and become an extra expense in time and money. Researchers need to see a patient’s medical history in order to decide if they would be a good fit to join their clinical trial or not. However, minorities usually receive medical care in a hospital setting, where they see different doctors instead of one primary care doctor, who would be familiar with them and know of their medical history enough to enroll them in a clinical trial, (Fisher et al., 2011). 
Underrepresentation of minorities in clinical trials also lies on the medical professionals' attitudes toward minorities. Some medical professionals have preconceived notions that minorities from low income backgrounds are difficult to reach and may not understand the research design due to the language barrier or lack of education. For example, these findings are supported by a U.S. study that found healthcare professional perception of patients was influenced by their socioeconomic background, (Hussain et al., 2004). The study also concluded that healthcare professionals viewed African-Americans and low income minorities more negatively in comparison to Whites and higher income status patients, (Hussain et al., 2004). The patient’s race was attributed to the healthcare professionals' view of the patient's intelligence and ability to follow medical advice, thus their ability to perform in a clinical trial, (Hussain et al., 2004).
The cost of including minorities in clinical trials can be a barrier in their representation. For example, US studies have shown that to include minorities in clinical trials would almost double the cost of each trial, (Fisher et al., 2011). The cost can be more because of the extra requirement of the ethics committee which usually requires information sheets that are translated and having staff with cultural and translation skills, (Fisher et al., 2011). Some clinical trials having to cut costs, will cut the provisions of having an interpreter and translator. With this provision cut, this would exclude minority groups who would need access to those services in order to participate in the clinical trial, (Fisher et al., 2011).
Financial toxicity and burden is shown to be higher in minorities and contributes to their underrepresentation in clinical trials. For example, the Department of Investigational Cancer Therapy at the University of Texas conducted a survey to test the economic burden and toxicity in patients with cancer enrolled in a phase 1 trial, to determine a financial toxicity score (Huey et al., 2021). Two hundred and thirteen patients completed the survey, 72% non-Hispanic White, 45% with annual income less than $60,000, (Huey et al., 2021). Fifty percent of the patients lived greater than 300 miles from the clinic and 37% required air travel. Forty-eight percent of the patients reported an out of pocket cost of at least $1000 and 55% reported unexpected non-medical expenses, (Huey et. al, 2021). The worse financial toxicity scores corresponded with yearly income less than $60,000, (Huey et. al, 2021). Minorities or Hispanic patients were more likely to report unexpected medical costs. The survey concluded that financial toxicity was shown to be exceedingly higher in patients that are minority and had a lower income, (Huey et al., 2021). This data helps to enumerate the disproportionate financial burden for minorities that can cause them to be underrepresented in clinical trials, (Huey et al., 2021).
Lack of financial incentive for participation in a clinical trial is another reason for underrepresentation of minorities in clinical trials. Studies have shown that minorities are under-enrolled in clinical trials due to different payment expectations. For example, a study was conducted by CS Mott Children’s Hospital to determine expected payment for participation in clinical trials per demographic group, (Walter et al., 2013). The study also viewed the public’s perception of fair payment based on previous research projects. The study sample included a 60 percent participation rate out of 2150 participants that had previously done a clinical trial (Walter et al., 2013). The results show that the payment requested was higher in Hispanics than non-Hispanic Whites. The study also concluded that since Hispanics requested more pay in comparison to other groups that is a reason for less Hispanic minorities in clinical trials, (Walter et al., 2013).
Possible solutions for financial barriers that inhibit participation of minorities in clinical trials include providing financial help and support. Most minorities avoid participation because the compensation is not enough and also minorities that do not have insurance fear developing illness after the clinical trial that they may not be able to afford to pay for. Clinical trials should offer coverage of any later illness that develops after and is correlated with the clinical trial. Clinical trials should provide care-giving to minority participant families that want to participate but cannot afford care-giving. A home visit option should be offered to those that have work conflicts that cannot make it to the research site. Research sites should also offer extended hours so that participants can come to the site after work. Most minorities do not live in areas with accessible transportation. To solve transportation issues, clinical trials can offer reimbursement of gas, parking fee and travel costs, or provide transportation to research sites. Clinical trials can also offer remote access to the research facility for research that does not require in-person visits, (Yates et al., 2020).


III. Ethical/Social Perspective 

​​	Ethical issues play a crucial role in the participation of minority groups in clinical trials. Some of the reasons that led to these issues are the distrust that the minority group has on the government, different cultural beliefs that they are part of, language barriers that they are facing, and finally having a low literacy rate. The fear the candidates have in participating in the trials include treating them like guinea pigs, giving them a placebo dose that might not benefit them at all. These issues created the mistrust between the organization and the participants. Also, the health risk associated with the trials is another reason that prevents them from participating in clinical trials. Participants are also worried about their confidentiality as they don’t want to disclose their health problems with their researchers. The researchers need to address these issues while they create the clinical trials.
Minority group participating in the clinical trials is very low and this is due to a variety of reasons. According to the research conducted by Jatin Shah and et.al, the Indians participating in the clinical study in the US was 128 among the 2935 participants, 31 among the Singapore participants, and 20 among the 100 UK participants. Among the Indian population who were considered minorities in other countries, 26% suggested that the distrust between the trial organization is one of the causes of the low participation rate. 21% are concerned about the safety of the trials, 19% have dependency issues, and 17% have confidentiality issues, (Shah et al., 2010). Many fear that the organizations that control these trials will treat them like guinea pigs or some rat animals and that they don’t have any emotions for the participants. This raises questions related to the safety of the trials conducted. They were not educated well about safety. They are anxious about the long-term adverse effect of these clinical trials. Majority of the Indian population are dependent on their parents, spouse, children, and other family members and that has become part of their culture. These arise as their next major concern as they incorporate their family members to take a decision with them and in that way, they feel included and comfortable rather than by themselves when participating in the trials. For example, a person who turned 18, will not take their own health decision, instead they incorporate their family members to take decision on behalf of them. That makes them comfortable to participate in the clinical trial as they feel like they’re not alone. However, these lead to their next major concern which was about maintaining their privacy and confidentiality. They are bothered about their personal information getting disclosed to some private organizations for this purpose which they fear might create a personal issue for them.
As the culture varies across different places and countries, it creates a problem for minority communities to participate in the trials. People view health care and clinical trials differently in different cultures. For example, Hispanic community believes that the disease is a punishment of God, and there isn’t anything that a person or a health care field could do to improve that, (Thomas, 2012). So this attitude prevents those minority communities from participating in the trials as they think that the trials are not going to be successful and that they have to live with that disease till the end of their life. Similarly, in Hmong culture, people believe in spiritual and herbal healings, (Thomas, 2012). So these minority groups are not convinced by the importance of having the clinical trials and hence are unwilling to participate. According to the article written by Anna Giuliano, “Participation of Minorities in Cancer Research,” says that cultural beliefs influence some women to undergo the screening examination. The study showed that the Asian women had the lower rate of pap screening, mammogram, and clinical breast examination. They believe that the female organs will not function until conception, and hence they think it is unnecessary to do the examination. But if someone undergoes examinations then they are considered sexually active, (Giuliano et al., 2000). This created a problem among the researchers as they are not able to obtain the data of cervical cancer or breast cancer among the young aged Asian population and hence are unable to see the impact that the drugs have on those specific populations. Also some minority groups believe that the diseases that they encounter throughout their lifetime is due to karma and the doctors or researchers can’t help with that. For example, they believe that the reason for cancer is due to their wrong livelihood practice and that it's God's punishment, and they have to suffer till their end of life. All of these cultural differences are impacting the researchers as they cannot learn more about the particular disease among the population and cannot find a cure for that. 
As the culture is different, so is the language across the country. Most of the immigrants speak their native language at home and only a few of them are fluent in English. The rest of them speak moderately or speak very basic English. For example, one of the immigrant women in San Francisco relied on her local newspaper (Korean newspaper as she immigrated from Korea) to get the health information and this is not benefitting the research trials as they are unable to understand the entire process, (Giuliano et al., 2000). And this causes a problem as the researchers are unable to effectively communicate with those people about the significance of the trials. So they rely on translators and interpreters for explaining the process better. They appoint translators and interpreters that speak the same language as the participant and sometimes they find it hard to find one. So researchers tend to not include those minority communities as they find the process of hiring a translator or interpreter hard and they find it difficult to follow up with those participants, (Thomas, 2012). A clear communication between the researcher and the minority participant is important to “light the negative experience with the research experience that resulted in the distrust,” (Giuliano et al., 2000). So it is important to have effective communication between the researchers and the minority participants to answer all their concerns and questions about the clinical trials.
Lack of literacy rate also plays a major role in preventing minority groups from participating. Majority of the population are not educated, and some might not even have attended any school and this causes problems as they are too narrow minded. Most of them believe in their stigma rather than scientific facts. This causes many health problems as they are not aware about how to treat a disease or what precautions they should take to avoid those diseases. People believe that the researchers or the organizations might judge them because of their low literacy rate and they don’t want to participate in the trials as they fear it might expose their literacy levels. For example, in one of the research conducted for glaucoma, the participants with low literacy rate claimed that they have poor vision as a coping strategy in order to  avoid reading the written materials, (Muir and Paul, 2009). Participants need to have the ability to read the informed consent that addresses all the side effects and benefits of the trials. The informed consent needs to be written in a simplified language rather than in a scientific language, which makes it hard for illiterate people to understand the entire process and might not participate in the trials. 
These are the reasons that prevented the minority group from participating in the trials. Scientists need to resolve the issues that have been preventing them from participating in the trials to some extent at least. Researchers need to test the effectiveness of the drugs in varying communities, since the clinical trials might have different impacts on different communities. For example, a drug that is developed for curing HPV infection in the human genital areas might be effective for the white population but might not be very effective in the population from the Middle East or from South America. And having a cultural or language difference should not be an issue for the researchers to avoid the participants as they are required to test the effectiveness of the clinical trials. Researchers should make sure to communicate successfully the benefits and the impacts or the side effects of the trials they are conducting and it should be in the language that is easier to follow and understand. If someone is having a language barrier, then they should hire a translator or an interpreter to communicate with them and answer their questions and concerns. Having a researcher from the same culture as the minority participant might increase their trust with the organization that's conducting the trials and also helps to address all their cultural beliefs that have been preventing them from participating. Scientists need to recognize that the community has got its own unique identity by establishing a partnership with the local community and organization and providing information through local channels or radios about the research in a language and terms that is easier to follow by the normal citizens. They need to get frequent feedback about the studies that have been conducted and need to take the feedback seriously, (Sankare et al., 2015). They need to emphasize the importance of the research and if necessary need to translate it into the language that the participants can follow. The researchers need to guarantee that their information is safe and secure and the information isn’t released without the participants’ consent. Following these changes will help to increase the minority participation in the clinical trials to some extent. 
 

IV. Political Perspective

The third DEI issue for underrepresented minority groups in clinical trials are political issues. Political issues play a role on this topic because it brings concern to the health department and government about the barriers that are stopping the progression of new and advanced medicine. The factors that fuel this issue is how political forces impact underrepresented minority groups in clinical trials or how underrepresented minority groups in clinical trials impact political forces. Some examples of political issues for underrepresented minority groups in clinical trials are how political events have an effect on undocumented immigrants joining clinical trials, the government’s attempt to include underrepresented minority groups in clinical trials, the lack of funding for clinical trials, and how the FDA is handling this situation.
To start, when a political event takes place, researchers who are conducting clinical trials come across many problems when they try to include undocumented individuals. An example of a political event that took place and had a major effect on the involvement of undocumented immigrants in clinical trials was the presidential election of November 2016. During this political event, after President Trump entered the office, many policies were passed which specifically targeted the laws that were made to help immigrant communities and it also increased the funding for deportation, (Olukotun et al., 2020). These policies caused a wave of fear to wash over immigrant communities, especially the immigrants that lack documentation, (Olukotun et al., 2020). Due to this heightened fear, immigrant communities place heavy restrictions upon themselves to protect themselves from the government and the possibility of being deported. Some of the restrictions, specifically the undocumented immigrants, place on themselves was the concealment of their immigrant status, they avoided public spaces, they avoided any kind of institution, and they limited their interactions with people, (Olukotun et al., 2020). Due to these restrictions during that time, researchers who wanted to recruit undocumented individuals in clinical trials had a difficult time trying to connect with this particular group. Overall, this is just one example of how political events can cause underrepresented minority groups to not want to join clinical trials thus causing there to be a lack of diversity in clinical trials for the United States.
A second example of a political aspect for this issue is the government’s attempt to increase the participation of underrepresented minority groups in clinical trials. During these past few years, the United States has seen a rise in racial and ethnic minorities in the general population; however, that increase is not being shown in clinical trials, (Williams, 2018). In order to improve this matter, the National Institutes of Health (NIH) passed an Act called the Revitalization Act of 1993 which instructed the involvement of racial minority groups and women into clinical trials and health research (Williams, 2018). With the passing of this Act, the NIH expected to see an increase in diversified research; however, there was not an increase in participation of underrepresented minority groups. For example, after twenty years since the passing of the Revitalization Act, researchers analyzed cancer clinical trials to see if the passing of the Revitalization Act worked. What the researchers found is that there was less than 2% change in the racial and ethnic groups, (Williams, 2018). Another way the government tried to increase the participation of underrepresented minority groups is by the creation of a program called the Precision Medicine Initiative (PMI). The purpose of this program was to bring the general population together in order to promote one-on-one prevention, treatment, and care for people from all backgrounds, (Williams, 2018). By making this program the goal of making clinical trials more diverse and also include underrepresented minority groups would be achieved. To sum up, these are some of the programs and Acts that the government passed in response to minority groups being underrepresented in clinical trials.
Another example of a political issue for underrepresented minorities in clinical trials is that there is a lack of funding for clinical trials. The organization that provides funding for clinical trials is the National Institutes of Health (NIH), (Llamas, 2015). The NIH provides funding for clinical trials every year; however, in the past few years there has been a decrease in the amount of money being provided, (Llamas, 2015). For example, a report from the John Hopkins University reported that, “In 2014, Big Pharma paid for 6,550 trials, while NIH funded 1,048,” (Llamas, 2015). As a consequence of this shortage in funding, there have been reports that when a clinical trial reaches the third phase, there is a 22% failure rate, (Fogel, 2018). What this means is that the trial becomes incomplete due to the shortage of funding which could result in participants losing the motivation to participate in future clinical trials because there are no results being produced. This is a problem because if there are less people participating in clinical trials then the NIH budget will decline thus causing there to be less clinical trials being conducted. To add on, if there are less clinical trials being conducted then that could possibly increase the rate of underrepresented minorities in clinical trials. To explain, with less clinical trials that could cause researchers and doctors to focus more on one certain race rather than have a diverse group of participants because if there is a group of the same race then the researchers have a test group that has the same or similar genes and health history. In addition, another way that lack of funding for clinical trials affects underrepresented minorities in clinical trials is that it may be possible that because the amount of funding is limited, only a small percentage of minorities will be accepted to join the trial. In short, this is how the lack of funding for clinical trials is an example of a political issue for underrepresented minority groups in clinical trials.
The last example of a political aspect of underrepresented minorities in clinical trials is how the FDA has handled this issue. The first way that the FDA has dealt with this issue is by making sure that every medical product developer analyzes the clinical trial data by race, sex, and age, (Araojo, 2019). The next method that the FDA uses to handle this issue is by maintaining a good relationship with federal partners, health advocates, medical professionals, and medical product manufacturers to continue promoting inclusion and diversity in clinical trials, (Araojo 2019). For instance, in 2019 the FDA created the Compounding Quality Center Of Excellence (COE) in order to collaborate with pharmacy compounders, outsourcing facilities, and other stakeholders to develop safe and improved compounded prescription drugs for human use, (Ashley et al., 2021).  Another way the FDA has addressed this issue is by supporting research that focus on minority health, (Araojo, 2019). The last way the FDA has dealt with this issue is by creating videos, promoting awareness, and understanding about the benefits and risk in taking part of clinical trials for minority groups.  In an overview, these are the methods that the FDA has taken in order to address the underrepresentation of minority groups in clinical trials.
Now some solutions for these political issues for the underrepresentation of minority groups in clinical trials. One solution for the trying to involve undocumented immigrants into a clinical trial is to get a referral from the community leader and to have community members be the people to go and invite potential participants, (Olukotun, 2020). Another way for the government to promote more diversity in clinical research is to have everyone be aware of the barriers that are present with this issue, (Williams, 2018). Next, a solution for getting funding to support clinical research is to find companies to sponsor the trial or to address this issue to congress and ask for more funding. The last solution for the FDA is to continue promoting and teaching minority groups about the benefits and the risk from participating in clinical research, (Araojo, 2019). To sum up, these are some solutions for these political issues that appeared in for underrepresented minority groups in clinical trials.  


V. Technical Perspective

	The technical aspect of the issue can be described with different contributing factors within the science and technology involved, as well as the history pertaining to past clinical trials. Modern technology is a great advancement for those who are tech-savvy, but for the older generation or minorities who did not acquire the knowledge to navigate the tech world it is frustrating and foreign. The general population does not discuss clinical trials on an everyday basis so the thought of joining a clinical trial may never occur for many. Especially for those who are laborers and do not use technology on an everyday basis. There are some websites to search for clinical trials but one must be familiar with the concept to search for it. Some may have heard of clinical trials but few will know the benefits from participating. The overall marketing for clinical trials is very poor. Murthy et al., did a study on the participation in Cancer clinical trials and found that “although the trial enrollment rate increased by almost 50% during 1996 through 2002, the proportion of trial participants who were not white actually declined during this period,” they believe it is due to lacking in designs, marketing, and recruitment strategies, (Murthy et al., 2004). This involves an issue within the technical DEI component because the general public, especially minorities, are not aware of the clinical trials. If there was more marketing in the recruitment strategies to gain attention from minorities then they will have a greater opportunity to join. If the minority group lacks access or knowledge to technology, then it will be difficult to become aware of clinical trials due to poor marketing and recruitment strategies that should be geared to the general public and not a specific ethnic group. 
Some recruiters may even be oblivious or unaware of the importance of including minority groups. Due to “lack of training for researchers and staff for the importance of diversity in clinical trials and effective strategies for recruiting and retaining minority populations,” (Kusnoor et al., 2021). Understanding the importance of minority inclusion is an easy concept, the difficult part will be retaining those minority groups to participate in the trial. This aspect will take more time to train researchers and staff to understand the values of different populations to gain their trust and make use of community engagement, (Kusnoor et al., 2021). Language barriers and different customs will cause issues for retention of these groups, therefore there needs to be an advocate for the minorities that may speak the same language for the duration of the study. Kusnoor and his team created a massive open online course (MOOC) to educate and guide research groups on how to recruit and retain minority groups in their studies, also by highlighting the importance of their inclusion. MOOC addresses many important factors that cause barriers for minority groups such as trust issues, inability to understand medical jargon, treatment, effectiveness - so that the researchers are able to communicate more clearly with the minority groups on problems they weren’t aware of before. Of the 383 individuals that enrolled in MOOC’s online 10-month course, “all post-respondents indicated that the course improved their professional knowledge and 71.4% of the respondents indicated that they were very likely to make changes to their recruitment practices,” (Kusnoor et al., 2021). MOOC virtual courses are easily accessible to all researchers, engage the user with informational videos and test their knowledge with quizzes, and provide much needed tips and perspective on things that are often overlooked. 
The overall health of minorities is more problematic due to poverty, limited access to healthcare, lack of knowledge on healthy lifestyles, and many other lifestyle factors that may affect their morbidity will increase their likelihood of more diseases or conditions. Some of which may be passed down generation after generation, causing larger groups of minorities with the same condition within their family history. The more family members with the same disease or condition the chance of that individual having the same disease with a higher severity is much greater. “The presence of comorbid diseases is a rate-limiting factor in study design,” meaning it is often used to exclude participants from joining clinical studies, (Mosenifar, 2007). For example, in 2001-2002, clinical trials at Howard University Cancer Center, of the 235 subjects - comorbidities excluded 17%, advance disease excluded 10%, presence of HIV or anemia excluded an additional 37%, which left the eligibility rate of only 8.5% (20 patients out of 235), (Mosenifar, 2007).
Many have concerns about research, such as “fear of side effects, feeling like a guinea pig,” this may be due to lack of knowledge about medicine and past events of unethical clinical trials, (Mosenifar, 2007). Although the fear of side effects may hold some truth for both the participant and research groups, this is due to the continued exclusion of minorities causing little to no knowledge available for researchers to be prepared for. Studies show that researchers “do not adequately take into account racial differences as a potential source of variability,” even though “the potential for racial differences in drug responses was discussed nearly” 25 years ago, (Mosenifar, 2007). One important example of biological effects with different ethnicities was observed in a clinical trial to compare the safety of salmeterol (an inhaler prescribed for asthma patients), the difference between the placebo and control group showed no significant difference in the number of respiratory deaths or intubations, however in the African American subjects the difference was significant, which should cause a reevaluation (Mosenifar, 2007). However, this usually does not happen, the researcher must spend more time and money and cause their research to become more complex. Often the investors will not want to pay more money to the study therefore by selecting the safer option of participants may help them financially, even though it does not benefit society as a whole. “For example, a “good participant” from a clinical scientist's narrow viewpoint is a white male, a risk taker, who is college educated, employed, housed, middle-class, and has insurance,” (Mosenifar, 2007). Some researchers may exclude certain individuals due to costs and lack of medical records. If an individual is missing many tests, ultrasounds, or mammograms then the doctor/researcher involved will need to have these done for that individual to include them into the clinical trials. By selecting an individual with a well-documented medical record and if the patient has already had the required tests or medical services done that is required at the initial experiment, then it is much easier and cost efficient for the clinical trial, (Fink et al., 2004). 
“Such prejudicial attitudes create mistrust among minorities of both physicians and the overall healthcare system” and leads to participants “reluctance to comply with medical regimens, and poor compliance leads researchers to avoid recruiting marginalized individuals and a propensity toward finding an ideal study subject,” (Mosenifar, 2007). One way to help researchers find participants efficiently without influences of personal bias is by using a web interface that selects for all the criteria that they are looking for in a participant. The interface will either accept or reject certain individuals based on these criteria. Since most medical records are computerized now it is much easier to do so with this interface that is able to access and narrow down the search, and the person in charge of the clinical trial can choose the settings, (Fink et al., 2004). This is a great way to save on time and helps the doctor review so many patients in a small amount of time. Research teams and their investors need to understand the importance of including minorities in clinical trials and the problem it causes from their exclusion.


VI. Conclusion

Each of the DEI issues have factors that affect each other, “the most common population issues for clinical studies are age, gender, race, social economic status, comorbidities, and disease severity,” (Mozenifar, 2007). Social and economic issues are affected by age, gender, race, and status; which combined greatly affects the researcher’s decision to include the participant or not. The ethical aspect talks about how the culture, trust, and literacy rate affect the minorities ability to participate in trials. The political aspect is about the government’s impact on a participant’s want/eligibility to participate in a clinical trial and the support of funding clinical research. The technical aspect is the nature of the biological study and the technical details within science that may be affected by the participant’s comorbidities or disease severity; as well as the technological part and history of the issue. Together, the economic, ethical, political, and technical perspectives make up the Diversity, Ethical and Inclusion issues for underrepresentation of minority communities in clinical trials. In a country like the United States of America, there are many immigrants from different countries and nations and they are considered a minority group. The Race issue in clinical research is very controversial, “the barriers to race disparities exist at multiple levels: patient, care providers, the institution, and the community,” (Mosenifar, 2007). Factors like mistrust between government agencies and organizations, low income, different cultural aspects, funding issues, lack of knowledge about the trials and its importance, and side effects are some of the DEI issues that prevent the minority group from participating in the clinical trials. These issues need to be addressed by the researcher to increase the minority participation and that would help for the betterment of the drug development and clinical trials. This process to improve minority inclusion will not be easy; however, with time and perseverance, future clinical trials may be able to experience a diverse participation group. 


VII. Personal Opinions 

Economical					           
The economic perspective that influenced underrepresented minorities in clinical trials includes low-income communities that live in poverty with limited access to medical resources and who have to work full time jobs to support their families and who do not have the luxury to skip work and participate in clinical trials. Because of their various economic issues, minorities are deemed as unreliable in clinical trials. They are seen as a variable that might put data out of kilter. Lot of minorities also need extra resources like translation, transportation, and financial incentive to participate. It is important to have minorities included in clinical trials because there are various diseases like Sickle Cell Anemia that only affect minority populations more and also it is important to know how different treatment works in all ethnic backgrounds. The healthcare professionals' attitude towards minorities can be biased and minorities are at times viewed as difficult and not able to follow the instructions needed for the clinical trials. I think that those issues can be solved easily by just giving the minorities the tools and resources needed to participate in these clinical trials. Data from all ethnic backgrounds is important because certain treatments are not a “one size fit all” and it is important to have clinical data to back up results not only from the Caucasian background but from all backgrounds. The US healthcare field has spent money on many clinical trials that excluded minorities and I think spending some extra money to include minorities in clinical trials would be well worth it because that way everyone from all backgrounds would be covered.

Ethical/Social
The ethical/ social perspective associated with the minority participation in the clinical trial include cultural and language barriers, mistrust between the organizations, and privacy issues. It is necessary for the scientists to address these issues because they need to include the minority group in trials as well. I think the researchers should hire a translator/interpreter to communicate well with the people who are having a barrier difficulty. And a person from the same community will be able to communicate better with the participants rather than the researcher who barely knows their culture and language. I think that the researchers should know and study about the culture of the minority participants and should be ready to answer all their questions and concerns and make them feel like their opinions are valued. Also, the researchers need to assure the participants of their privacy and should inform them about all the positive and negative sides of the trials. They should make sure that the participants are aware of the side effects and the medical help that they could receive in that case. I think having these changes in their clinical studies might help to increase the minority participation in the clinical trials.

Political
The political perspectives that appeared for underrepresented minorities in clinical trials was how political events have an impact on undocumented immigrants trying to join a clinical trial, the government’s attempt to include more minority groups in clinical researches, the effects of clinical trials lacking funding, and how the FDA has being handling this issue. After doing research and reading multiple journals and articles, I found that the pace to include minority groups is quite slow. I say this because from the passing of the Revitalization Act of 1993 to the creation of the Precision Medicine Initiative (PMI) program in 2015, the percentage of minorities participating in clinical trials is still quite low. To continue on, the methods that the FDA has been using to include minority groups like making videos, keeping healthy relationships with medical product developers and federal partners is an effective way to slowly improve the issue. Next, the issue with clinical trials lacking funding is a serious problem in my opinion. I say this because most clinical trials are already in the third phase when the trial has to be stopped. In my opinion, when this happens I feel that money and time were wasted because on one end there are no final results and on the other end the participants probably feel like they wasted their time because their participation will not contribute to anything. Now how political events impact minority groups is unthinkable. I feel like this because it is overwhelming how fast one decision or action from the government changes a person’s life in a split second. Overall, after doing research on the political perspective of underrepresented minorities in clinical trials, I have mixed feelings because on one side there are actions taking place to improve the situation but on the other side there are the barriers that are constantly putting a stop to progressing forward.       

Technical	
The science, technology, and history involved with underrepresentation of minorities in clinical trials, make up the factors that contribute to the technical perspective of DEI issues. Some of these factors were more difficult to understand at first, but after further research it was clear that these factors con in regards to. Limited access, lack of access, and lack of skills to make use of technology is pretty straight forward.  Originally I did not understand what could serve as a deciding factor for recruiters to exclude minorities in their clinical trials besides racism. For the participant to decline joining a clinical research is understandable, due to lack of scientific knowledge or mistrust of science altogether from past events of unethical trials or the feeling of being a guinea pig for the white male doctor. But for an educated scientific researcher to intentionally exclude large groups of minorities, even though their inclusion would be beneficial for the whole population due to the unknown adverse effects between ethnic groups, seems unreal. The constant exclusion of minority groups, the unknown adverse effects will continue to be unknown, but for a researcher to include these groups they would need more financial support from their investors who may not see the benefit financially or the need to do so. Preparing for the unknown adverse side effect may be costly, by having to run more tests, possibly re-formulate their products, and cover any unexpected medical treatments of the participant. By sticking with the known effects for Caucasians they already are prepared for the what-if scenarios and do not want outliers in their data. It is sad to say but the majority of the problems in our world are associated with money and greed of large corporations. 
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