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Introduction
Antibiotic resistance results when bacteria change through adaptation in ways that reduce or alleviate the efficacy of drugs, chemicals, or medicines intended to cure and avert infections (Andersson et al., 2020). That is, germs, bacteria, and fungi are not killed with antibiotics that are used to prevent them from continuing to grow. Such bacteria may cause infections to humans and animals that are difficult to treat due to their ability to become antibiotic-resistant.
Problem Statement
Bacteria, germs, and fungi have become continuously resistant to antibiotics used to kill them by finding new ways to avoid their effects. The paper seeks to demystify what contributes to antibiotic resistance by examining factors that necessitate it. For example, it reckons that unnecessary use of antibiotics by humans has been a primary cause of the resistance of antibiotics by bacteria, germs, and fungi. In the United States, several medicines are unnecessarily being prescribed to humans. The question the paper answers is, how can taking antibiotics contribute to antibiotic resistance? Furthermore, the paper assigns that everyone has a tremendous role to play in order to improve the use of antibiotics. When antibiotics are appropriately used, antibiotic resistance will be successfully fought.
Antibiotic resistance is significant in nursing due to diverse reasons. Foremost, nurses have a considerable contribution to ensuring that they combat antimicrobial resistance. Medical personnel come up with new inventions to enhance the effectiveness of drugs or chemicals purposed to kill bacteria and germs. Secondly, nurses are pivotally involved in antibiotic stewardship, along with infection control (Povolo, & Ackermann, 2019). The aforementioned preventive measures of antibiotic resistance are effective in controlling the ability of bacteria and fungi devising ways that make them resistant to antibiotics.
Literature Review
Introduction
Since their first discovery, antibiotics have been helpful in revolutionizing medicine and in making our modern way of life a lot easier and possible. They play an essential role in the clinics with a huge array of non-medical applications, “from promoting growth in livestock, to preserving building materials from contamination, to treating blight in orchards” (Richardson, 2017). The world has come to relay a lot more on the use of these antibiotics and this has seen to it the development of a new problem that is rooted in the increasing occurrence of antibiotic resistance. 
Definition
Antibiotic resistance refers to the ability of bacteria to resist treatment by similar antimicrobial agents to which it was susceptible. This type of resistance occurs when bacteria change in response to the use of the antibiotic agents to cause infections that are harder to treat than those caused by non-resistant bacteria (WHO, 2020). If the antibiotic resistance presents in a multi-drug resistance pattern for both Gram – positive and – negative bacteria alike, then they are equally difficult to treat and might even be untreatable with conventional antibiotics (Frieri et al., 2016). This presents a challenge that is associated with high morbidity and mortality rates (Frieri et al., 2016).
Causes
Antibiotic resistance occurs as a consequence of overuse and misuse of antibiotics which threatens their efficacy due to the promotion and spread of antibiotic resistant bacteria (Richardson, 2017; Ventola, 2015). This is a crisis that is also attributed to the lack of new drug development by the pharmaceutical industry which has been shown to be due to the reduced economic incentives and challenging regulatory requirements that render the process a lot less attractive to most pharmaceutical companies (Ventola, 2015; Aslam et al. 2018). 
Mechanism of Resistance
Antibiotic resistance develops in bacteria when it is exposed to antibiotic doses that are below that required to kill the bacteria, also referred to as the Minimum bactericidal concentration (MBC). In such a scenario, the bacteria can mutate through natural selection for resistance-conferring mutations in two ways to resist the antibiotic agent: the first way is through the adoption of a plasmid encoding a resistance gene and the second way is by mutation of the bacterial chromosome itself (Richardson, 2017). Such mutations have, for instance, caused the overexpression of drug efflux pumps that expel the drugs from the bacterial cell cytoplasm, limiting their ability to access their target and hence rendering them ineffective against these microorganisms (Richardson, 2017). These “resistance-conferring mutations can be specific to a particular antibiotic, or they can provide protection to multiple-often related –drugs” and they occur in the microbial community so that the mutations in one strain can protect a different strain from the effects of these agents (Richardson, 2017).  
Threats
The major threat to this challenge is presented by the current shortage of effective therapies, lack of successful prevention measures, and presence of only a few antibiotics to curb the spread and treat infections caused by these antibiotic resistant bacteria (Frieri et al., 2016). There are also concerns over the role of biofilms in multidrug resistance and the challenges that it poses to infection control (Frieri et al., 2016).
The crisis in itself is also a major threat to the Public Health systems and economies of most states as it is already responsible for placing a substantial clinical and financial burden on the U.S. health care system, and on the patients and their care givers (Ventola, 2015). In total there are up to 16 recognized antimicrobial-resistant bacterial pathogens in addition to the like of Candida infections and infection caused by Clostridium difficile which are upregulated by the extensive use of antibiotics (Solomon and Oliver, 2014). It is estimated that more than 2.8 million antibiotic-resistant infections occur in the U.S. each year, and that more than 35,000 people die as a result of these infections (CDC, 2020). This warrants the application of prompt mitigation strategies to help address and manage this crisis. 
Future Directions
There is need to involve well-coordinated efforts in implementing new policies, to renew efforts in research on the topic, and to pursue more radical and potent steps to effectively manage the crisis (Ventola, 2015). In terms of research, emphasis should be placed on researches that tend to deduce the comprehensive efforts that could be applied in trying to minimize the pace of resistance through studies on emerging microorganisms, resistance mechanisms, and antimicrobial agents (Aslam et al. 2018). 
One promising avenue of research revolves around the so-called Antibiotic Resistance Breakers (ARBs). These agents have been shown to be capable of re-sensitizing resistant bacteria to antibiotics and a novel examples is the beta-lactamase inhibitors which are currently in use in the clinical setting and have helped in solving the resistance that is associated with the use of penicillin on the beta-lactamase producing bacteria (Laws, Shaaban, and Rahman, 2019). This is a broader field that can be exploited to yield even greater results in terms of deducing more effective therapeutic agents that can be used in managing this antibiotic resistance crisis.
Multidisciplinary approaches should be considered across health care settings with the application of promising therapies such the use of probiotics, antibodies, and vaccines as the alternatives or adjuncts to the antibiotic therapy (Aslam et al. 2018).
Conclusion
To sum up, it is clear that antibiotic resistance is an emerging concern in the health and public health sectors. It is a factor that has seen to the occurrence of more infections that are hard to treat and the cause of a lot more deaths in the world. The major threats to this crisis is presented by the current shortage of effective therapies, lack of successful prevention measures, and presence of only a few antibiotics to curb the spread and treat infections caused by these antibiotic resistant bacteria. As a consequence, there is need to have extensive future research that will focus on the best ways to manage the crisis that is rooted in antibiotic resistance in addition to the application of multidisciplinary efforts in the healthcare systems involving the environmental and agricultural sectors as well. 
Design and Methodology 
Our study topic is antibiotic resistance. Now we need to understand the nature in which this resistance occurs.  Antibiotic resistance occurs in the event whereby, due to continued use of certain medications, bacteria changes in response to this medicine.  Now, such bacterial can infect either animals or human, causing harder treats contrary to those of which occur due to non-resistant bacteria. Antimicrobial resistance has gained more relevance food-producing animals which have led to concern to public health.  Therefore sampling will be conducted both humans and people. In our study design, consequently, I intend to start carrying out a sample study in animal farms by application of Antimicrobial Resistance monitoring strategy.
Firstly, sampling will be done within a population of 13 years and above in a public hospital. Both men and women will be involved in sampling—a sample of 20 individuals within a population of 150 patients selected and isolated from bacteria. The consideration will be that relative prevalence among various resistances will be similar. Then 48 isolates per sample will be chosen from three individuals.  The stool sample for these patients will be used, and single bacterial strain moved into McConkey agar plate with an absolute concentration of antibiotics and observed if there is the formation of colonies in these isolates. The assumption here is that the accumulation of colonies among isolate implies that individuals from which sample was collected from are resistance to antibiotics and those which failed to form colonies proves to be susceptible. For the reliability of this method comparison of the sequence of the genome for the isolates understudy will be done (Subbiah et al. 2020). The expectation is that there will be antimicrobial resistance in their phenotypes and thus a possibility of having antibiotic resistance genes corresponding to over 80% diagnostic sensitivity.  This shows that administering antibiotic medication to the patient of this kind will not help cure the disease. 
Secondly, sampling will be done in farms to determine antibiotic resistance by considering how both precisions, as well as sensitivity, varies in animals sampled from different firms. Considerately, the small sample size will be sufficient in terms of cost. The sample of 1, 2,3,4,5 and 6 per farm will be investigated among 12 animals in total.  Besides, 1500 isolates from 30 farms with 300 fattening pigs will be tested to examine the extent of resistance using 12 antimicrobial. Each sampling strategy (1, 2,3,4,5 &7) will be analysed using bootstrap. To make this effective, randomly, isolates, animals and firms will be selected and get replaced. After this, the observation will be done at intervals starting with the smallest sampling strategy (1) to the largest one (7).  
Frequent monitoring and observation of sample being tested and test -retesting will make a collection of data consistent and reliable. The selected sample size will be appropriate to this study because it is its small making it cost-effective. Besides, this sample will represent the entire population.  The measurement tool in this study is reliable due to small and manageable sample hence it will give a confidence interval of with (0.95 or 95%) which are typical values that can give an almost or accurate figure.   The data collection process will be made consistent and reliable by incorporating the usage of reliable data, alignment of all key parameter, maintaining neutrality and using computerized programs.  By employing test –reset reliability metrics will me reliable measurement tool as it provides certain closeness and agreement among tested samples with precise correlation. The valid of the sample will be ensured by population size that will help in deciding sampling strategy, percentage of respondents or sample to be tested, the confidence of the data and accuracy, and margin of error or confidence interval.
Antibiotic Resistance
How I will ensure ethical research
To ensure that my research remains ethical, I will adhere to the principles of research ethics. The first principle of research ethics requires the intellectual property to be discussed frankly and in advance. I understand that one of the main issues that perpetuate unethical behaviors in research is in deciding who gets credit for the authorship of the research. This is so because some of the stakeholders might appear greedy while others are presumptuous. That is why I will offer to talk about the authorship of this research with all the stakeholders beforehand. This will help me avoid any disagreements about who gets credit and in what order. The second principle of research ethics requires that the researcher to be aware of the multiple roles. This principle stipulates that a researcher should not involve people or products that are closely related to them to avoid conflict of interest. That is why in this research, all the humans and animals’ participants in the research were sampled randomly using the key criteria. The third principle stipulates that informed consent rules must be followed. The informed consent rules require that the participants will be provided with accurate information about the benefits and the negative effects of the research to them and let them make a decision of whether to continue with the research or not without being coerced. To obtain the consent of the participants in this research, a consent form was prepared and delivered to the selected research participants. The sample consent is as below;
PARTICIPANT CONSENT
1. Title of the research: antibiotic resistance
2. Investigators

1. Purpose: The main purpose of this study is to examine the causes of antibiotic resistance and the threats caused by antibiotic resistance. The second purpose is to examine future directions of how the problem of antibiotic resistance could be solved.
2. Procedure: if you agree to participate in this research, you agree for a sample of stool from you to be taken and the bacteria isolated from it for laboratory investigation. After laboratory investigation, your results will be observed and if the isolates form colonies, then it means that you are resistant to antibiotics but if they fail to form colonies, it means you are susceptible.
3. Risks: the main risk is that the research is that due to the negative consequences of antibiotic resistance, some participants will be concerned about their health if the results show that they are resistant to antibiotics. If this happens, the member of the wellness staff will be available to offer counseling.
4. Benefits: one of the benefits of this research to the participant is that it will enable them to know if they are antibiotic-resistant or susceptible to the same. If the participants are found to be resistant to antibiotics, they will be provided with credible information on how to manage the situation and to reduce the further spread of antibiotic resistance. Also, participants may refuse to participate in this study without penalty. Moreover, the participant is allowed to withdraw from the study at any time since the participants might change their minds in the process of the research. 
Recruitment process
In this study, both animals and humans will be used as participants however, the selection criteria for animals and humans will be different even though randomization will be employed in both cases. In the case of human participants, the selection criterion is that the participant must be above 13 and above be available in a public hospital. With a population of 150 patients available in a public hospital and are above 13 years, 20 participants will then be randomly selected with 10 of them being women and the other 10 being men. Gender equality was considered in this research to ensure that the research remains ethical. In regard to animals selected as participants in this study, 30 firms rearing pigs will be randomly selected and 300 pigs will be randomly selected from these firms. Also, other factors considered to ensure that the research remains ethical include requiring participants to participate in the research free of charge. No participant participating in this study was asked to pay for his/her service. Also, the selection procedure and the laboratory investigation procedure were not altered throughout the research since it remained the same as the participants had been informed prior.
Method of data collection
In this study, observation is the method used to collect the data. The stool samples from which the bacteria will be isolated will be subjected to the laboratory analysis. The number of samples that will form a concentration of colonies will then be observed and record. This is so because the samples with a concentration of colonies indicate that individuals from which samples were taken are resistant to antibiotics. Those samples that do not form colonies will also be observed and recorded because they indicate individuals who are susceptible to antibiotic resistance. To ensure that the collected data is consistent and reliable, frequent monitoring and observation of the tested samples and test-resetting will be done.
Introduction
                 Data analysis plays an essential part of quantitative study because it summarizes the collected data for interpretation and presentation (Armstrong, Eperjesi, & Gilmartin, 2002).This data analysis plan will guide us from the initial stages of data collection, description of collected data (stating the dependent and independent variables) and in testing our hypothesis.
As described from sampling design of antibacterial resistance, a group of 13 years and above, both men and women will be involved in sampling, where a sample of 20 individuals from a population of 150 patients will be selected and isolated from the bacteria, 10 of them being women and the other 10 being men, then 48 isolates per sample will be chosen from three individuals. Another sampling will be conducted on the farm, a sample of 1, 2,3,4,5 and 6 per farm will be investigated among 12 animals in total.  Besides, 1500 isolates from 30 farms with 300 fattening pigs will be tested to examine the extent of resistance using 12 antimicrobial. Each sampling strategy (1, 2,3,4,5 &7) will be analysed using bootstrap.
The number of samples that will form a concentration of colonies will then be observed and record. This is so because the samples with a concentration of colonies indicate that individuals from which samples were taken are resistant to antibiotics. Those samples that do not form colonies will also be observed and recorded because they indicate individuals who are susceptible to antibiotic resistance (Laws, M., Shaaban, A., & Rahman, M. K. 2019).




Data Analysis Plan
When analyzing quantitative study, it is important to identify the variables since we are dealing with numbers. Variables defines items from sampled data. Our variables in this case will be the group of individuals with 13 years and above, both males and females 10 of them being women and the other 10 being men, the sampled animals from the farm, the bacteria and antibiotics. Our objective is to determine whether there will be resistance to a given antibiotics when the sampled population is subjected to a given bacteria. Therefore we will have to define our hypothesis from here.
Null hypothesis: There is no significant difference of the health state of the sample subjected to the bacteria on frequent administration of the antibiotics. This means that the sample subjected to the bacteria will not show any change on administering the antibiotics because there is a probability that there will be antibiotic resistance.
Research hypothesis: There is a significant difference of the health state of the sample subjected to the bacteria on frequent administration of the antibiotics. This means there will be improvement on the sample subjected to the bacteria on administering the antibiotics because there is a probability that there will be no antibiotic resistance.
After defining our hypothesis, we will have to test in order to determine whether we will reject or accept them. We are going to test our hypothesis by using ANOVA test method. We will choose ANOVA test because it gives you a way to find out the significance of your experimental result. Basically, ANOVA test enables you to test groups to see if there is significant change between them (Muller, K.E. 2013) (Lakens, D.2013).
      ANOVA test.
We are trying to test relationship between frequent administration of antibiotics and the resistance from the bacteria. For us to make a confident decision, we will need enough evidence to support our approach, this is where ANOVA test comes in. First our confidence level is 95%, meaning if our evidence supports null hypothesis by 95% and above, we will accept it and reject the research hypothesis and if our evidence support research hypothesis by 95% an above, then we will accept it and reject the null hypothesis.
We have a set of three groups here, the human males (10 individuals), the human females (10 individuals) and the 300 pigs. The validity of an experiment depends on various factors, for instance, normal distribution of sampled population, equality of the sampled population (avoid biasness) and the equality of variance of the sampled population. Our first evidence will come from determining the variance, if there will be no equality on the variance of the sampled groups, then we may fail to reject null hypothesis and fail to accept research hypothesis (Turner, J.R. 2019).
Our second evidence will come from determining the p-value which is basically the significance level. Our set significance level is 0.05, if the determined p-value is greater than 0.05, we will have evidence to accept null hypothesis and reject the research hypothesis. However, if the determined p-value is less than or equal to 0.05, we will have evidence to accept the research hypothesis and reject the null hypothesis. The null hypothesis may not be rejected at 5% level of significance because it means, there are no reliable evidence against the null hypothesis (Lakens, D.2013).
For a valid experimental result using ANOVA test, the sample distribution should be normally distributed, samples drawn should be independent from each other and the variance should also be equal (Muller, K.E. 2013).
In conclusion we will accept the null hypothesis and reject the research hypothesis if and only if, the level of significance is greater than 5%, if there is no equality of the variance of the population in which the sample was drawn from and if the sample distribution is not normally distribution. On the other hand, we will accept research hypothesis and reject null hypothesis if the significance level is less than or equal to 5%, if there will be equality of the variance of the population in which the sample was drawn from and if the sample distribution will be normally distributed.
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