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Medication incompatibilities are one of the major causes of medical errors. Most incompatibilities are physical and chemical in drugs that are administered intravenously to patients admitted to hospitals. intravenous drug incompatibility affects patients in ICU and CCU because their condition does not allow them to take medications orally and this limits drug access routes and increasing the risk of intravenous drug incompatibility due to use of the same catheter. (b) Training nurses on how to appropriately and safely administer intravenous (IV) medications can reduce errors that occur due to incompatibility of intravenous medications. Research shows that 5.8 % of the patients admitted in intensive and critical care units experience adverse events and medical errors caused by the incompatibility of intravenous medication (Cheon et al., 2022). These errors occur because a multidisciplinary team handles these patients with nurses, doctors, and pharmacists (Cheon et al., 2022). 

Errors caused by the incompatibility of intravenous medications occur as a result of physical and chemical reactions in vitro. The reaction of these drugs or medications occurs when they combine in the same syringe, bottle, or tubing.  The purpose of this paper is to illustrate how an eight-week nurse training can help reduce intravenous drug incompatibility errors that occur in intensive and critical care units. The training of nurses will precisely help reduce the rate of errors by increasing nurses’ knowledge and skills of evaluating and preventing drug incompatibility before infusion.
Errors Caused by Incompatibility of Intravenous Medications

PICOT question

Implementing a training program for nurses for eight weeks can reduce the rate of errors due to the incompatibility of intravenous medications. When nurses receive an eight-week training on how to prevent errors caused by intravenous medication incompatibility, they are less likely to make these errors compared to when they have not attended the training program. The target population is patients in intensive care and critical care units. The intervention is the nurse training program. The comparison is no training of nurses. The outcome is the reduction in the rate of medication errors related to medication incompatibility.  the Time is eight weeks. Is it possible that the rate of errors due to incompatibility of intravenous medications is reduced by implementing a training program for nurses for 8 weeks, compared to the rate of errors before training?
Population

The vulnerable patient population affected by the incompatibility of intravenous drugs is elderly patients in intensive and critical care units. Errors that occur due to incompatibilities of intravenous drugs reduce or impair the efficacy of the medication and increase the risk of adverse drug reactions (Benland et al., 2018). Elderly patients are at a higher risk of having multiple conditions and polypharmacy. This poses a high risk of drug incompatibility as a result of an undesirable reaction between two or more drugs administered or a drug and a solution. These patients also require numerous drugs to be administered simultaneously through the same access route. 
Risk factors

According to Benland et al. (2018), one major risk of intravenous drug incompatibilities is a drug pH. When dealing with drugs that are administered intravenously, it is important to consider the drugs' pH. To prevent incompatibility, nurses should only mix drugs or solutions that have similar pH levels or values. They should check for the manufacturer's label where the pH of each drug is stated in the instructions packaged. High drug concentration is another major risk factor for incompatibility in drugs. Maison et al. (2019) argue that high drug concentration poses a high risk of incompatibility development due to concentration buildup.
Journals and research

According to Sriram et al. (2020), there are a significant number of errors due to intravenous drug incompatibilities in patients admitted to the intensive care unit (ICU) and critical care unit (CCU). The research done by Sriram et al. (2020) suggests that one effective intervention that can reduce the rate of these errors is adherence to proper drug administration techniques. These techniques include the use of compatible liquid to flush the line or tube, the use of multiple IV access routes, and the administering of drugs through a multi-lumen catheter. 

According to Manrique-Rodriguez et al. (2021), intravenous drug incompatibility can be prevented using a standard operating procedure that prevents these errors through well-documented incompatibilities of intravenous medications. When implemented properly, this intervention prevents incompatible drug co-infusions as a standard operating procedure (SOP) mandates that the administration of incompatible drugs should be separated from other drugs. According to Manrique-Rodriguez et al. (2021), using SOPs can reduce the rate of errors of drug incompatibility by 3.4 %. Therefore, this is an effective intervention that can reduce the administration of incompatible intravenous drugs to patients in ICU and CCU significantly (Manrique-Rodriguez et al., 2021). 

Proposal
Health problem

Training nurses on how to reduce errors caused by the administration of incompatible intravenous drugs increase their knowledge and reduces these errors effectively. When nurses are trained on how to administer these drugs properly, they can evaluate drugs that are incompatible and administer them separately using different access routes. A nurse medication-training program will equip nurses with strong drug evaluation and calculation skills that lead to safe and effective drug administration by improving their understanding of the SOP (Manrique-Rodriguez et al., 2021).
Intervention
When implementing this nurse training program intervention, there are several resources required. These resources include classrooms (venue) and classroom-related tools such as videos, and presentations, ANA publications on drug administrations, training modules, course adoption programs, and complimentary printed program copies. There are also stakeholders involved when implementing a nurse training program intervention such as nurses, nurse leaders and managers, nurse educators, and other clinicians such as doctors and pharmacists (Cheon et al., 2022). 

Nurses have the skills to serve at an advanced role when implementing this intervention. Advanced practice nurses (APNs) play an important role in implementing this intervention by developing the knowledge and skills of other nurses to solve clinical problems and improve the quality of care. When implementing the intervention, APNs have an opportunity to take nurses under their wing to teach, mentor, and model them in the proper way of evaluating and administering incompatible intravenous drugs, therefore, facilitating change (Cheon et al., 2022). The nurse training program should take approximately eight weeks to teach critical care and intensive care nurses the proper administration of incompatible IV drugs. 
Theoretical framework

The Human Caring Theory was developed by Jean Watson and has three major elements namely transpersonal caring relationship, caring moment or occasion, and carative factors. The theory can be applied when implementing this intervention as it emphasizes patient caring and benefits both the nurse and the patient. In this case, it helps nurses avoid making medication errors, therefore, boosting their morale in serving their patients and giving the best patient care possible (Gunawan et al., 2022). Implementing the intervention through the Watson's caring theory can help patients as they would not be exposed to risks that come with drug incompatibilities such as adverse drug reactions and ineffectiveness. 

A high rate of drug incompatibility has adverse effects such as drug degradation that harms the cost of care (Benland et al., 2019). It also leads to the formation of toxic substances in the body of a patient due to the chemical reaction of two or more drugs, or a drug and a solution chemical reaction. This poses a great risk to the health of a patient by reducing drug efficacy that leading to morbidity and prolonged illness. Consequently, reduced drug efficacy leads to treatment failure which can lead to mortality. It also affects a patient's quality of life and is a cause of many hospital readmissions. Drug incompatibilities also lead to financial consequences, which directly affect the cost of care as the patient's hospitalization period is extended, and the hospital's total cost increases (Benland et al., 2019). Implementing a nursing training program for an extended period of eight weeks has the potential to reduce the rate of drug incompatibility errors therefor easing the impact these errors have on patients, communities, cost of care, and healthcare systems. 
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