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Abstract
Medication administration errors (MAEs) are a notable patient safety concern within the healthcare system of the United Kingdom. This systematic review aims to identify the factors and evidence-based interventions that contribute to reducing medication administration errors. This systemic identify 268 records, and from them, 10 studies were included and synthesised thematically. Human, organisational, system-level environmental, technological, and communication factors are four themes that emerged in this systematic review. Workload, communication failure, insufficient staffing, inadequate safety culture, interruption and technological limitation are some key contributors. Electronic prescribing, multidisciplinary collaboration, double-checking, and education are some interventions included in this study. This review concludes that medication administration errors are multifactorial and require system-wide strategies. Sufficient staffing, communication training, technological knowledge and monitoring are some implications included in the review.
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[bookmark: _Toc240635650]1.1 Introduction
Medication administration errors (MAEs) have become a major global challenge for patients, contributing to preventable patient harm, healthcare costs and avoidable symptoms and other complications across healthcare systems. Despite medication safety policies and different initiatives, medication administration errors continue because of complex interactions between organisations and individuals across diverse healthcare settings within the United Kingdom (Hodkinson et al., 2020). This systematic review will examine the multi-level factors that contribute to medication administration errors and evaluate evidence-based interventions that aim to improve medication safety within the healthcare system of the United Kingdom. 
[bookmark: _Toc240635651]1.2 Background
Medication administration errors (MAEs) are known as one of the most common and preventable reasons for patient harm all over the world (Afaya et al., 2021). Generally, medication administration errors occur at the time of medication administration. When a patient receives the wrong medication, an incorrect dose, an inappropriate route or the wrong timing is considered a medication administration error (Preuss et al., 2025). A medication error may occur at any stage, including prescribing, monitoring, transcribing, and dispensing. Administration is the final step, which can create a medication error and is the final opportunity to prevent an error from reaching the patient (Abdulmutalib and Safwat, 2020). Medication errors at the time of the administration phase are particularly significant because they directly expose patients to avoidable adverse outcomes. 
The World Health Organisation specifies medication error as a highlightable cause of preventable harm in healthcare and estimates that the cost of unsafe medication practice is approximately 42 billion US dollars annually (World Health Organisation, 2021). Medication-related harm contributes to nearly half of all preventable harm experienced by the patient. The World Health Organisation launched the Medication Without Harm patient safety challenge globally, aiming to decrease severe medication-related harm (Challenge, 2017). It also focuses on safer medication practice, system-wide improvement, patient management and workforce development. 
Medical administration errors are influenced by multiple factors. A complex interaction of environment Organizational technological, and some patient related Factors are highlightable (Bayramzadeh and Aghaei, 2021).  Inadequate pharmacological knowledge, stress, heavy workload, communication failure or poor communication and interruptions during medication rounds are some human factors that contribute to errors in medication administration (Keers et al., 2018). Human factors also include failure to comply with the Medication Administration Protocols. Ineffective leadership, insufficient staffing, lab issues, poor safety culture, lack of communication, professional education and inadequate supervision are some organisational factors that contribute to medication administration errors (Soori, 2024). Excessive noise, poor lighting, overcrowding, and frequent interruptions are some environmental factors that decrease concentration and increase medication administration mistakes. Defects like human, organisational, or environmental factors indicate medication safety should be viewed as a systemic issue which require a coordinated interventions rather than blame to individual who are connected to healthcare (Harring and Krockow, 2021). 
Electronic prescribing systems, automated dispensing cabinets, barcode medication administration, smart infusion, Electronic Medication Administration Record and Clinical Decision Support System are features of digital technology which contributed to safety practices in recent years (Al-Worafi, 2023). These features of digital technology have illustrate consider potentials in reducing medication errors. But there is a fact that technology alone cannot eliminate medication administration errors. The effectiveness of digital technology is based on the users. Some factors may limit the effectiveness of digital technology (Trivedi et al., 2022). Poor implementation, inadequate user training, work disruption and alert fatigue are some issues that may limit the effectiveness of digital technology (Al-Worafi, 2023).  A successful implementation of the features of digital technology requires integration with organisational support, staff education and continuous monitoring of medication safety outcomes. 
Medication safety is considered as the National Health care priority in the United Kingdom. National Health Service has introduced initiatives related to patient safety, including electronic prescribing systems, medication optimising programs and incident reporting mechanisms (Sheikh et al., 2022). It provides guidelines for the professional Which help to reduce medication-related harm. Despite this initiative, National Health Service medication administration errors continue across different settings. Hospital mental health services, community healthcare, and primary care are some places where this initiative is not upheld properly, which is why medication administration errors remain (Ayre et al., 2023). Polypharmacy, patient complexity, chronic disease management workforce shortages, and increasing service demand produce pressures on healthcare professionals (Winkelmann et al., 2022). These factors contribute to medication administration errors. 
The complexity of medication administration has risen substantially over the past decades within the healthcare system of the United Kingdom (Anderson et al., 2022). Patients are living longer with several chronic conditions requiring multiple medications simultaneously. Polypharmacy is a factor that increases drug interactions, dosing errors, inaccuracies in documentation and administration omissions (Unnisa, 2024). Transitions of care between hospital, nursing home, primary care, and community services include additional opportunities that are responsible for communication failure and medication discrepancies (Mardani et al., 2020). Medication administration errors rarely arise from a single cause it arises from multiple factors, such as interactions between healthcare professionals, patient characteristics, clinical environment, medication complexity, healthcare technologies and organisational structures (Schroers et al., 2021). There are some medications which need particularly careful administration because they can cause severe patient harm even with minor errors. Some risky medicines are anticoagulants, chemotherapy, insulin, and some other intravenous medications. 
Numerous interventions have been assessed to improve medication safety, such as educational programs, double-checking procedures, clinical decision support systems, electronic prescribing, medication reconciliation, multidisciplinary alliance and pharmacist-led interventions (Manias et al., 2020). However, it remains inconsistent because interventions are often evaluated individually rather than as a single component of a wider organisational safety system. A systematic review provides the proper methodological approaches for synthesising available evidence that contributes to medication administration errors (Naseralallah et al., 2022). A systematic review applies transparent and reproducible methods to synthesise, identify and critically appraise relevant events (Shaheen et al., 2023). This tactic helps to classify appropriate findings, evaluate intervention effectiveness, and identify knowledge gaps that require further investigation. 
Therefore, this systematic review will examine the multi-level factors contributing to medication administration errors within the UK healthcare system and critically appraise evidence-based interventions aimed at reducing medication-related harm and improving patient safety.
[bookmark: _Toc240635652]1.3 Statement of the Problem
Medication administration errors arise as a significant patient safety concern despite decades of technological innovation, policy development, and professional guidance (Adeyemi et al., 2024). Although healthcare organisations have implemented various initiatives to improve medication safety, it remains common and contributes to avoidable patient morbidity and reduces public confidence in healthcare services worldwide. Preventable medication-related harm remains, as safety measures alone are insufficient to eliminate medication administration errors (WHO, 2024). Evidence suggests medication errors rarely arise from human mistakes but also arise from interactions among healthcare professionals, technologies, the work environment organizational fact system and patient-related factors (Hijazi et al., 2025). Healthcare professionals fail to address the broader system causes of medication administration errors. 
[bookmark: _Toc240635653]1.4 Rationale of the Research
Some research has investigated Medication Administration errors by focusing on individual factors rather than the interaction between human, organisational, environmental, technical, or patient factors (Popescu et al., 2022). Current evidences remain fragmentated, which creates difficulties for healthcare organisations and policymakers to identify an impactful strategy which is capable of reducing medication administration errors in the United Kingdom healthcare system (Guntschnig et al., 2025). Previous reviews were a combination of evidence from different countries with different healthcare systems, that limit the accessibility of their findings (Dawkins et al., 2021). This systematic review is justified because it synthesises all the current evidence related to multi-level determinants of medication administration errors. Such evidence contains more information that will provide more relevant recommendations for the NSH policymakers, pharmacists, nurses and other health care professionals who are connected with medication safety (Al-Qahtani et al., 2022). The findings are hoped to strengthen the existing evidence base, help to identify gaps in further research, help in clinical practice where evidence-based information is very crucial, and contribute to the development of a safer medication administration system that will improve patient outcomes and healthcare quality.
[bookmark: _Toc240635654]1.5 Research Question
What system-related, organisational, professional, and patient-related factors contribute to medication administration errors within the UK healthcare system, and what evidence-based interventions are effective in reducing their occurrence?
[bookmark: _Toc240635655]1.6 Aims of Research Activity
This research aims to systematically review and critically evaluate evidence on the causes, contributing factors, and prevention strategies related to medication administration errors within the healthcare system in the UK.
[bookmark: _Toc240635656]1.7 Objectives of Research Activity
1. To identify the different types of medication administration errors reported within UK healthcare settings. 
2. To examine the system-related factors contributing to medication administration errors. 
3. To evaluate the impact of medication administration errors on patient safety.
4. To identify evidence-based interventions used to reduce medication administration errors. 
5. To provide recommendations for improving medication administration practices and improving patient safety within the UK healthcare system. 

1.8 Significance of the Study
This study is significant because medication administration errors are a major reason for preventable patient harm. By reviewing available evidence, this research will show a comprehensive understanding of the fact which contribute to medication administration errors within the UK healthcare system. This evidence are very essential to identify the underlining reason of this error and form an impactful strategy to improve medication safety. 
[bookmark: _Toc240635657]1.9 Summary of the Chapter
This chapter introduces research that provided an overview of medication administration errors within the UK healthcare system. The background highlighted the factors that contribute to medication administration er end the impact of the factors on patient safety, healthcare quality, and cost. In the statement of the problem section, it identified that there are some existing safety initiatives, but still mediation administration error occurs. The rationale justified the necessity of a systematic review that focuses on the Kingdom healthcare system.  In addition, the research question, aim, objectives, and significance of the study were presented. This chapter provided a foundation for the systematic review.
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[bookmark: _Toc240635659]2.1 Introduction
This chapter will analyse the existing body of literature connected to medication administration errors within the United Kingdom healthcare system. It will evaluate the most recent evidence concerning consequences, causes, contributing factors, prevalence, and prevention strategies related to medication administration errors across multiple healthcare settings within the United Kingdom. This chapter will critically examine previous research to establish current understanding of medication administration errors, while identifying inconsistencies and limitations within the existing literature. On medication safety, particular attention will be provided health care professionals health care patient and the influence of organisational structures (Khalil et al., 2026). Moreover, this chapter will also discuss evidence-based interventions that have been implemented to decrease medication administration errors and improve patient safety within multiple healthcare settings, including nursing homes, hospitals, and community healthcare services. The usefulness of technological innovations, organisational policies, educational interventions, and collaboration among multiple disciplines will also be evaluated to estimate their contribution to reducing medication-related harm (De Bienassis et al., 2022). A well-structured literature search strategy will be present Which helped identify relevant background literature for the development of this review. This chapter will discuss the existing gap within the literature, which will reflect the need for the present systematic review.  A suitable theoretical framework will be introduced to provide a complete conceptual understanding of medication administration error, with multiple factors interacting to influence patient safety within the health care system. 
[bookmark: _Toc240635660]2.2 Literature Search Strategy
A preliminary literature search was carried out to get an overview of the existing knowledge connected Medication Administration errors within the United Kingdom healthcare system (Secchi et al., 2022). Just like the formal systematic review, this research will be conducted in the methodology chapter. The search was intended to identify review articles, policy documents and empirical studies that demonstrate the current state of knowledge related to medication administration errors and patient safety (Al Khatib and Ndiaye,  2025). The literature focused on publications that discuss medication administration errors in different settings such as community healthcare, primary healthcare services, nursing homes and other healthcare settings throughout the United Kingdom. Different types of electronic databases were explored because of their wide coverage of pharmaceutical, healthcare, nursing and medical research. National Library of Medicine, MEDLINE. PubMed, Google Scholar, and ScienceDirect are some primary databases that help to conduct searches (Gusenbauer, 2024). A combination of keywords was used to increase the retrieval of relevant studies. Some common terms are used in this research, including medication safety, drug administration, medication errors, administrative errors, patient safety, healthcare professionals, nursing medication errors, United Kingdom Healthcare, National Health Service, and adverse drug events (Naylor, 2024). Boolean operators, including OR and AND, were employed to narrow the search. In this peer-reviewed journal article, which was published within recent years, priority was given to ensuring that the literature reflected current health care practices (Smallheer et al., 2022). 
[bookmark: _Toc240635661]2.3 Literature Review
[bookmark: _Toc240635662]2.3.1 Introduction to Medication Administration Errors
Medication administration is a crucial responsibility for healthcare professionals (Brabcova et al., 2023). It is considered a final stage of the medication use process before the treatment reaches the patient. It plays an important role in determining the effectiveness of treatment and patient safety. Safe Medication Administration depend on healthcare professionals to interpret the prescription accurately, prepare medication properly, identify patient requirements, and administer the medication through the correct route and doses (Sharma et al., 2024). It also includes monitoring the therapeutic outcome of the patient and focusing on adverse reactions (Sharma et al., 2024). Any kind of limitation in this procedure can lead to medication administration errors, which will affect patient safety and reduce healthcare quality. 
A medication administration error can be defined as a mistake occurred during the medication administration process to the patient (Wittich et al., 2014). Incorrect doses, wrong route, wrong medication or medication given to the wrong patient are some errors involved in medication administration. Medication administration errors may cause little or no harm, or sometime it lead to severe complications like permanent disability, prolonged hospitalisation, or even death (WHO, 2019). Nowadays, medication administration errors have become one of the highlighted patient safety concerns all over the world. There are some specific areas, such as prescribing errors or dispensing errors; except for these areas, medication administration errors occur where the health professional directly interacts with the patient (Nouri et al., 2024). Generally, nurses are responsible for administering medication in hospitals and community health settings, placing them at the centre of the Medication Safety Initiative. Medication administration errors arise from the introduction of multiple factors, including organisational, environmental, technological or human factors. It really arises from the individual (Hasanain, 2024). 
Healthcare delivery has become increasingly complex day by day due to some factors. Polypharmacy, patients' chronic diseases, advanced therapeutic interventions, an ageing population, and patient expectations, which pressurise health professionals, are some common factors that contribute to medication administration errors (Alhozim et al., 2024). Those factors have significantly increased the number of medication administration regularly Proportionally, it has also increased the complexity of medication management. The health care system evolves continuously, so it is very challenging to maintain medication safety. Medication administration errors hamper patients' financial condition; they also create a substantial financial burden for healthcare organisations (Elliott et al., 2021). Due to medication errors, healthcare organisations have to face many complications, and as a result, they have to pay for additional treatments, face legal claims, prolong hospital admissions, undergo regulatory investigations and suffer reputational damage (Wears and Sutcliffe, 2019). Medication administration errors increase healthcare expenditure for healthcare organisations. Beyond the economic consequences, the organisation loses reputation; as a result, it reduces public confidence in healthcare organisations (Marks, 2019). It also affects the morale of professionals among healthcare workers. Medication Administration errors reflect system-level issues instead of isolated individual mistakes (Guntschnig et al., 2025). It has fundamentally changed approaches to patient safety. It is very important to improve medication safety to strengthen the healthcare system by improving organisational culture, technological support, enhanced communication and providing continuous professional education to employees rather than focusing on individual accountability (Beer and Mulder, 2020). Contemporary healthcare organisations increasingly acknowledge the improvement in medication safety (Sharma et al., 2024). Improving medication safety increases patient safety and enhance organizational reputation for the healthcare organisation, along with financial benefits.
[bookmark: _Toc240635663]2.3.2 Medication Administration Errors within the United Kingdom Healthcare System
Medication administration errors remain a significant patient safety challenges which is facing by the United Kingdom healthcare system. Medication administration errors continue despite substantial investment in patient safety programs like professional education, the National Medication Safety Initiative and digital technologies (Adeyemi et al., 2024). Despite investment in those patient safety programs, it continues in hospitals, community health care services, residential care homes, primary care and mental health facilities. The National Health Service is one of the largest healthcare systems, which is operated by the largest publicly fund in the world (Cancarevic et al., 2021). It provides care to millions of patients each year. The complexity of healthcare delivery increases the opportunity for medication-related incidents (Laatikainen et al., 2022). Due to some factors, healthcare professionals work under pressurized condition. Staff shortage, shift work, increasing number of patients, higher workload, frequent interruptions, and time pressure are some factors that contribute Pressure is condition pressurized condition. Proper treatment requires an environment where health professionals work peacefully and provide medication to the patient properly (Davis and Musolino, 2024). Due to a pressurised environment, health professionals have to face complications and commit medication administration errors. Even experienced healthcare professionals commit medication administration errors due to not having a suitable environment for medication administration (Wondmieneh et al., 2020). 
Proper coordination is very important between the physician, pharmacist, nurse and other health professionals within acute hospital settings (Alhawsawi et al., 2023). This coordination is Require In medication administration process. A stable information or communication system between the health professionals ensures proper coordination and medication administration (WHO, 2018). Any disruption in communication between healthcare professionals leads to a medication error at the time of administration or before and after administration of medication. Verbal communication failure, incomplete documentation, inadequate handover and unclear prescriptions are some situations that increase the possibility of medication administration errors or medication incidents (Soori, 2024). 
In community healthcare settings, different types of challenges arise. With limited professional supervision prescient frequently receive medication independently and consume it within their residence (Burgeno et al., 2025). Nurses administer medication by managing an extensive load of different cases across geographical locations (Hawkins and Morse, 2022). Some factors contribute to medication administration errors outside the hospital environment. Limited access to patient information, less communication in multidisciplinary teams, and an inconsistent documentation system are some of them (Sijabat et al., 2026). Care homes and nursing homes are another example where medication administration errors occur frequently (Ferrah et a., 2017). Older people who experience multiple chronic conditions need complex medication regiment Which involved different types of medication several times a day. Polypharmacy increases Incorrect administration times, doses being harmful, drug interactions, or omitted medication (Valenza et al., 2017). In addition, residents with cognitive impairment are unable to ensure their medication is taken or fail to identify errors at the time of administration. Studies show that human er as an immediate cause of medication administration errors (Mustafa, 2024). Another piece of evidence suggests that organisational factors are also responsible for creating the underlying condition in which medication administration errors occur (WHO, 2024). Poor safety culture, staff shortage, extensive overload, inadequate work planning, insufficient supervision and limited access to continuous professional development contribute to unsafe medication practices, which lead errors in the administration of medication.
[bookmark: _Toc240635664]2.3.3 Types of Medication Administration Errors
Medication administration errors include the word range of preventable incidents. This incidence occurred at the administration phase of the medication use process. Medication Administration errors may arise as an isolated event. Evidence shows that Medication administration errors arise from the interaction of multiple system failures rather than a single mistake by an individual healthcare professional (Keers et al., 2015). It is very important to understand the types of medication administration errors because they represent consequences, preventive measures, and distinct causes. The complexity of healthcare delivery has increased the range of medication errors across healthcare settings (Elliott et al., 2018). Organisations should adopt comprehensive strategies which able to address multiple dimensions of patient safety. 
Administration of the wrong medication is one of the most highlightable Administration errors (Niv et al., 2024). This issue occurs when a patient receives medicines which are not prescribed for them. It can be defined as medication which is prescribed for another individual. This incident arises due to a similarity problem in drug name storage arrangement and packaging, which contributes to failure in the patient identification procedure (Härkänen et al., 2018). Electronic prescribing systems and the Barcode Medication Administration System decrease some of these errors (Hutton et al., 2021). Along with digital technology, healthcare professionals also play an important role in eliminating the problem. The introduction of digital technology is making the operation smooth, but it also raises new forms of risk because healthcare professionals depend extensively on electronic warnings and automated systems (Liu, 2022).  
Just like wrong medication, wrong dose errors are another type of common medication administration error where the patient receives doses that are improper for the prescribed medication (Kim et al., 2018). The patient receives higher or lower doses of the prescribed medication. Generally, doses er occurred at the time of medication preparation, calculation, or administration. Some sensitive medications such as anticoagulants, intravenous injections, and insulin present significant risk because a small deviation from the prescribed dose can lead to severe clinical complications (Cross et al., 2019). Due to heavy workload and staff shortages, insufficient clinical supervision can cause dosage errors. 
Administration of a drug through the wrong route also presents a significant patient septic concern (Béïque and Zvonar, 2015). Suppose a medication which is intended for or admission it may administer intravenously; then it is considered as wrong route of administration. These incidents arise from poor labelling, equipment designing problem Inadequate staff training communication failure among health professionals (Béïque and Zvonar, 2015).
Timing errors occur when the medication is administered earlier or later than the prescribed timing. For certain medications, a slight delay may cause significant clinical complications, or delayed administration reduces the therapeutic effectiveness or may increase toxicity (Lustberg et al., 2023). Some medication which is used for diabetic infection management and Parkinson’s anticoagulants, require a precious time to maintain therapeutic effectiveness. Staffing shortages and interruptions frequently contribute to wrong medication timing.
Documentation errors significantly contribute to the medication administration problem (Shahbodaghi et al., 2024). Incomplete documentation hampers communication between multidisciplinary health care professionals at the time of handover between departments.  Researchers show that medication administration errors rarely occur independently (Blignaut et al., 2017). Through the medication management process, one error creates opportunities for additional failures. Inaccurate documentation contributes to omitted doses, while communication failures increase the likelihood of wrong-patient and wrong-dose errors. 
Administering medication to the wrong patient is another type of medication administration error. Healthcare organisations have a standard patient identification protocol, but wrong-patient errors still occur (De Rezende et al., 2017). Some factors contributing to the problem include similar patient names, failure to use correct identification wristbands and deviation from established identification procedures. Administration of medication to the wrong patient reflects that a well-structured safety protocol heavily depends on consistent compliance by healthcare professionals (Al Rowily et al., 2022). 
The types of medication administration errors illustrate that the limitation of approaches focuses on individual accountability. Healthcare professionals are responsible for safe medication administration, but other type of errors occurs from organisational weakness, environmental pressure, technological limitations, and system design deficiencies (Adeyemi et al., 2024). They have to understand why existing safety mechanisms failed to prevent medication administration errors.
[bookmark: _Toc240635665]2.3.4 System-Related Factors Contributing to Medication Administration Errors
Healthcare systems consist of multiple interconnected processes that ensure the safe delivery of medication. Medication administration requires Effective coordination among prescribing, documentation, dispensing, communication, storage, technology organizational governance and staffing (Cortes et al., 2018). A limitation within Component we may increase the possibility of medication administration error. Contemporary patient safety research illustrates that medication errors should be understood primarily as a system failure rather than isolated human mistakes (Salehi et al., 2025). 
Communication failure is one of the highlighted system related factor contribute to medication administration errors. Proper information should be exchanged among healthcare professionals for safe medication administration (Soori, 2024). Verbal misunderstanding, incomplete prescriptions, inconsistent terminology and ineffective shift handover hamper communication. 
Digital technologies contribute to healthcare information technology. It helps to manage medication by introducing electronic prescribing systems, barcode Medication administration, clinical decision support software and electronic health records (Baporikar, 2024). Digital technology helps to improve medication safety by reducing handwriting error by a standard prescribing, and it also provides automatic clinical alerts (Tantray et al., 2024). But it also has some demerits. It creates a new category of medication administration error because of software design limitations, alert Fatigue, system failure, and excessive reliance on automated systems. 
Poor organisation of medication storage increases the possibility of selecting incorrect medicine specially those drug which similar names or packaging. Inadequate labelling, overcrowded medication cabinets, and inconsistent arrangement contribute to selection error of medication (Supapaan et al., 2024). Now, healthcare organisations implement a standardised storage procedure that helps reduce medication administration incidents. 
Interruption during medication administration increases the likelihood of medication administration errors (Gebrye et al., 2023). Medication administration is interrupted by phone call Emergency patient requests, and colleagues seeking assistance. These interruptions hamper concentration, increase cognitive workload, and thereby increase the probability of medication administration errors (Poudel, 2025). Some interruptions are unavoidable in clinical practice.
Within the modern healthcare system, standardisation of clinical procedures is very important. Standardised medication rules reduce difference in practices, which recovers consistency across healthcare settings (Pak et al., 2025). However, organisations face difficulties in ensuring universal observance to these procedures.
Health care organisations depend on reporting systems to identify medication administration errors (Mutair et al., 2021). By investigating causes, they imp preventable measures. Health care professionals may have a fear of disciplinary action, reputational damage or professional criticism, so the under reporting remain common. The organisation should be free from a blame-oriented culture because it discourages open reporting, which hinders learning from previous incidents. So the system-related factor illustrates that medication administration errors are generated from complex interactions between organisational processes, healthcare technologies, environmental conditions, and communication systems (Yusof et al., 2024).
[bookmark: _Toc240635666]2.3.5 Organisational Factors Contributing to Medication Administration Errors
Organisational factors play a crucial role in determining the quality and safety of medication administration practices. Health care professionals administer medication, but their ability to administer the medication safely is heavily influenced by the environment of the organisation at work (Badri and Dawood, 2024). Some factors that play an important role in shaping clinical practices include organisational culture, education, leadership, communication system, staffing arrangement, resource allocation and policy implementation. Medication Administration er should not be seen as an individual failure, but should be seen as a broader organisational weakness (Hawkins and Morse, 2022). Patient safety culture is one of the highlighted organisational factors. A positive safety culture influences healthcare professionals to report patient safety incidents openly, comply with established procedures, and provide equal services to the patient. Openness, shared responsibility, and accountability create a wonderful organisational environment where medication error viewed as an opportunity for organisational learning rather than a mistake (Edmondson, 2018). 
Leadership helps establish clear expectations regarding patient safety and influences medication safety. Effective leadership allocate sufficient resources for medication management, supports staff development, and inspires multidisciplinary alliance (Almughamisi et al., 2025). Leaders take safety initiatives, determine organisational commitment to quality development and reinforce the importance of medication administration practices (Falade et al., 2024). Weak leadership contribute to poor communication, varying policy execution, reduced staff inspiration and insufficient supervision. Factors regarding poor leadership increase the possibility of medication administration errors. 
Staffing level reflects another organisational determinant of medication safety. Healthcare professionals face pressure due to not having an adequate level of staff, and managing a greater number of patients is becoming complex (Razu et al., 2021). When the ratio of patients to nurses is high, it reduces the time available for medication preparation, documentation, patient assessment and double-checking procedures. So the organisations should maintain a proper level of staff, which reduces the work pressure and achieves a good medication safety outcome.
Professional development for health professionals is an equally important organizational responsibilities (Koskimäki et al., 2021). Healthcare professionals should have current knowledge regarding clinical guidelines, pharmacology, technological development and patient safety principles. Continuous professional development helps to ensure that healthcare professionals remain competent in medication calculation, administration procedures, and knowledge of adverse drug reactions (Sharma et al., 2024). In the era of digital technology, they should also know the proper use of digital healthcare systems. However, for financial matter organizations reduce education opportunities, which limits the ability of healthcare professionals to update their knowledge. 
Organisational communication is an aspect that significantly effects medication administration practices (Song and Kim, 2022). It is very important to establish operative communication between multidisciplinary teams to ensure patient care. Due to poor communication, the possibility of medication administration errors increases. Inconsistent communication results in incorrect treatment decisions, omitted medication, or duplicate administration (Patterson et al., 2019). Nowadays organizations implement structured communication tools which improve medication safety by making clinical information transfer more consistent (Stewart, 2016). The physical work environment influences medication administration safety. An overcrowded medication room Inadequate illuminated or poorly organized Environment Contribute to medication administration errors. Healthcare organisations invest in workplace design and sufficient clinical resources, which create a safe environment for safe medication administration practices (WHO, 2021).
[bookmark: _Toc240635667]2.3.6 Healthcare Professional Factors Contributing to Medication Administration Errors
Healthcare professionals are one of the most responsible factors for translating medication prescriptions into safe and effective patient care (Sharma et al., 2024). The knowledge and ability of a healthcare professional directly influence the outcome of medication administration. Generally, healthcare professionals operate in a complex clinical environment where multiple task affect their performance (Ahmad et al., 2024). But medication administration errors should not be considered as evidence of individual incompetence but also arise from interactions between human capabilities and organisational conditions.  
Nurses hold the central position in medication safety and are most frequently involved in medication administration (Rohde and Domm, 2018). Outside administering medication, their responsibilities extend to medication preparation, patient identification, dose calculation, patient valuation, monitoring therapeutic effects, documentation, identifying adverse reactions, and collaborating with multidisciplinary teams (De Baetselier et al., 2022). Their responsibility needs professional judgment, attention and a high level of clinical capability. Even though they are, but it remained vulnerable due to challenging working conditions. 
Healthcare professionals need a proper understanding of drug interactions, dose calculation, contraindications, administration techniques, patient monitoring and most importantly, pharmacology (De Baetselier et al., 2022). Lacking knowledge of pharmacology may increase the possibility of incorrect medication selection, Improper admission technique, dose errors, or failing to recognise adverse reactions to drugs. Organisations arrange regular professional development programs where the healthcare professionals remain informed about newly introduced medications and the updated clinical guidelines (Grant, 2017). Clinical experience also influence the performance of medication administration. Skilled healthcare professionals have stronger clinical judgment, improved situational responsiveness, and greater confidence in providing care in multifaceted situations (Feller et al., 2023). They can recognise medication problems more quickly in unexpected clinical circumstances. However, experience cannot guarantee practice. The overconfidence of healthcare professionals, routine behaviour, and complacency lead experienced practitioners to overlook established procedures (Renouard et al., 2023). 
Fatigue is one of the human factors that influence medication administration errors. Generally, healthcare professionals frequently work rotating schedules over time, night duties and consecutive working days (Härmä et al., 2022). Mental and physical fatigue impairs memory, attention, and decision-making, and reduces the ability to perform in a complex medication administration setting (Goudarzian et al., 2025). Research has shown that fatigue increases the possibility of documentation mistakes, calculation errors, and failure to detect clinical abnormalities (Alotaibi et al., 2024). Appropriate scheduling is essential for the physical and mental health of health professionals.
Communication skills are another professional competency of health care professionals. Proper medication administration depends on operative communication with the physician, nurse, pharmacist, and family members (Antari, 2024). Usually, healthcare professionals must explain the prescription, educate the patient about treatment, report medication concerns and communicate appropriately at the time of shift handover. Poor interpersonal communication leads to mistakes and complexity in information exchange and delayed clinical decision-making (Jain and Singh, 2026). Strong communication health care professionals enhances patient safety through proper multidisciplinary collaboration, which contributes to reducing the possibility of medication errors (Alhur et al., 2024). In the era of digital technology, healthcare professionals must adopt the innovation of digital technologies which are introduced into clinical practice. Electronic Prescribing System, bar code medication administration, clinical decision Support software and automated dispensing cabinets are some innovations in digital technology which contribute to medication management (Pirnejad and Askari, 2026). The organisation should arrange proper training sessions for the employees to learn about innovative technologies that are used in clinical practice. However, excessive dependency on technology may create a new risk in Clinical practice. 
[bookmark: _Toc240635668]2.4 Gaps in Literature
The literature review illustrates that medication administration remains a significant competition within the United Kingdom healthcare system. Several studies have examined individual aspects of medication error, but the available evidence has focused on isolated factors rather than adopting a comprehensive approaches on considerate to the interaction between system related organizational professional, and patient-related contributors to Medication Administration ER. 
The complex relationship between multiple level influences significantly explored. Previous research concentrated on specific healthcare settings such as hospitals (Kwon et al., 2022). It provides limited attention to medication administration errors occurring across community healthcare services, nursing homes and other healthcare environments. Lack of recent systematic synthesis is another important limitation of these studies, which critically evaluates evidence from multiple perspectives within the United Kingdom health care system. It needs a comprehensive systematic review that integrates current evidence. 
[bookmark: _Toc240635669]2.5 Theoretical Framework (Swiss Cheese Model)
A theoretical framework provides a found which help to understand the complex factors that contribute to medication administration errors and guidance for interpretation of evidence within a systematic review (Naseralallah et al., 2022). Medication administration errors rarely arise from a single mistake; a theoretical model explains how multiple organisational, professional patient related factor Influence patient safety. The Swiss cheese model provides a theoretical framework for this systematic review (Shabani et al., 2024). 
The Swiss cheese model is mostly used in theories of patient safety and management. This theory proposes that a healthcare system contains multiple layers of protection against hazards reaching the patient (Wiegmann et al., 2022). Clinical guidelines, organisational policies, staff education, a technological safeguard combination system, patient identification process and professional supervision are some protective layers proposed by the Swiss cheese model. This protective work acts as a single barrier to prevent harm before they result in patient harm. 
This model also describes that no protective layer is perfect. Every layer has weaknesses that are represented by the holes within a slice of Swiss cheese (da Cunha et al., 2022). These limitations may result in poor communication, incomplete documentation, inadequate staffing, insufficient training, heavy workload, or technological limitations. Consequently, this model detects most errors and corrected before reaching the patient. Patient harm occurred when witnesses were within several defensive lines simultaneously (Wallace et al., 2025).  This alignment creates an opportunity for medication administration errors to reach the patient and produce adverse clinical outcomes. Therefore, medication administration error is not simply an individual failure but also the consequence of multiple interactions witnessed within the healthcare system. 
The Swiss cheese model distinguishes between two factors: active failure and latent conditions (Shabani et al., 2024). Active failure can be defined as the unsafe act committed by frontline healthcare professionals, such as miscalculating the dose of a drug or omitting prescribed treatment (Leape, 2021). This type of er occur before the incident and is often the most visible component of medication administration error. Latent conditions arise within the healthcare organisation and remain unnoticed for a long period of time before contributing to patient harm. Ineffective leadership, outdated clinical protocol Poor organizational culture, ineffective communication systems, poorly designed healthcare technologies and excessive workload are included in latent conditions (Jones-Hernandez, 2025). Active failure directly harms patients; latent conditions directly home patient; it creates an environment. 
Swiss cheese model emphasises organisational learning, and it is another strength of this model. This model encourages investigation into why safety barriers fail simultaneously rather than focusing on identifying who made the error (Macrae, 2022). Root cause analysis, Continuous Quality Improvement Initiative, staff feedback and an incident reporting system are part of this system-based perspective (Driesen et al., 2022). And reduce the possibility of similar incidents in future. This model supports evidence-based interventions. Barcode medication administration systems, double-checking procedure electronic prescribing systems are some improvement which represent additional defensive barriers within the healthcare system (Davies, 2024). The possibility of individual mistake reduces by strengthening these barriers. Swiss cheese has certain limitations. This model oversimplifies the healthcare system by representing the safety barrier as a static layer rather than a dynamic process. Moreover, the Swiss cheese model is highly relevant to this systematic review because it provides a comprehensive Explanation of medication administration errors and their results from interaction between multiple levels of influence(Vermaa et al., 2025). 
[bookmark: _Toc240635670]2.6 Summary
This chapter reviewed the existing literature regarding medication administration errors within the United Kingdom healthcare system. It discussed in detail the concept types, contributing factor equivalence, and consequences of medication administration er error, critically discussing system-related, healthcare professional, organisational, and patient-related influences on medication safety. This chapter also illustrated evidence-based interventions which aim to reduce medication administration error and improve patient outcomes. A gap in the literature review was identified, illustrating the need for a comprehensive systematic review that integrates current evidence. The Swiss cheese model was represented as the theoretical framework of this study by providing a system-based explanation.
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[bookmark: _Toc240635672]Research Methodology
[bookmark: _Toc240635673]3.1 Methods and Methodology
Methods and methodology provide an overall structure for conducting the system review and describe the way in which the research question will be investigated appropriately. Methodology will refer to the research principles of the research design, the research approach, philosophical position, strategy and procedure used throughout the review. Methods will refer to the practical procedure related to relevant evidence, and it will be identified, selected, critically appraised, and synthesised.
[bookmark: _Toc240635674]3.2 Introduction
This chapter will explain the methodological structure which will guide the systematic review. This chapter will also describe the search strategy which will help to identify relevant literature such as medical subject headings, electronic database operators, and supplementary search methods. Moreover, this chapter will also explain the inclusion and exclusion criteria which apply at the time of article screening, data extraction and thematic synthesis (Marzi et al., 2025). Ethical considerations related to this systematic review will also be discussed. Finally, this chapter explains a transparent and reliable methodology by maintaining internationally recognised systematic review standards. 
[bookmark: _Toc240635675]3.3 Research Philosophy
Research philosophy reflects the beliefs and assumptions related to the nature of reality, appropriate methods, and the generation of knowledge for investigating research questions (Saliya, 2023). It helps to provide a theoretical foundation for the research process, including data collection, study design, analysis and interpretation. It is very important to select an appropriate philosophical position to ensure consistency between the research object and methodological decisions (Almusaed et al., 2025). Generally, research philosophy consists of two components, namely ontology and epistemology (Mbanaso et al., 2023). 

Ontology
Ontology concerns the nature of reality and constituent knowledge about the world (Grossmann, 2019). Different types of ontological perspectives assume that reality may either exist independently of human perception or be constructed by individual experiences. The present systemic Review adopt Objectivist ontological position, which assumes that medication administration errors occur independently of the researcher investigating them (Rose et al., 2023). This review assumes that contributory factors and interventions exist objectively within the literature. 
Epistemology
Epistemology concerns how knowledge is generated and how the researcher determines valid evidence (Sol and Heng, 2022). There are various epistemological positions such as positivism, pragmatism, and interpretivism. This review adopts a positivist epistemological perspective because it depends on empirical evidence reported in peer-reviewed studies. The review synthesises findings generated through previous scientific investigations rather than collecting subjective opinion (Tanlaka and Aryal, 2025). 
Positivism
Positivism assumes that reality can be investigated through systematic observation and the scientific method (Ali, 2024). The researcher remains independent and seeks to minimise bias by using transparent and reproducible procedures. Systematic review aims to identify, appraise, and synthesise relevant evidence by using appropriate methods, so the positivist paradigm is closely aligned with systematic review methodology (Pandey et al., 2026). Comprehensive databases, standardised criteria, transparent reporting and quality appraisal tools reduce subjectivity while increasing reliability. Positivism provides an appropriate philosophical foundation for the present review because it regards factors contributing to medication administration errors within the United Kingdom(Kellett, 2025). 
[bookmark: _Toc240635676]3.4 Ethical Considerations
Ethical considerations are a fundamental component of research because it transparency, integrity, and respect for the participants (Khan, 2024). Ethical research seeks to minimise bias and maximise benefit, ensuring that knowledge is generated honestly and appropriately (Aspbury, 2023). Plagiarism, fabrication, and falsification are some forms of research misconduct that undermine scientific credibility. There are several principles which will guide the present systematic review. Academic integrity will be maintained throughout the systematic review (Balalle and Pannilage, 2025). Without misinterpretation, all the published evidence will be represented accurately.  At the time of documenting, transparency will be maintained in each stage of this review process. Literature research strategy, quality assessment procedures, and appropriate criteria for data synthesis will be clearly described (Jamaluddin et al., 2025). In this review, only publicly available published literature will be analysed, so confidentiality will present a significant concern. At the time of referencing, intellectual property rights will be respected. Every effort will be made to minimise research bias(Stim, 2026). 
[bookmark: _Toc240635677]3.5 Requirement for Ethical Approval
Generally, systematic reviews do not require formal ethical approval, unlike patient health care professionals or personal information (Zakerabasali and Ayyoubzadeh, 2022). Because the data have already been published in the public domain. In this review, there are no physical, social or psychological risks to the participant because this reveals funding from the literature (Baecker et al., 2025).  In this review, no participant will be recruited, so informed consent will not be required. This research follows the principles of responsible research conduct, so formal ethical approval is unnecessary. Published evidence will be represented honestly, and plagiarism will be avoided; most importantly, appropriate acknowledgement will be provided to the original author after completing the dissertation (Wang, 2026). 
[bookmark: _Toc240635678]3.6 Research Approach
Research approaches provide a framework where it guide how studies are conducted to answer their research questions (Venkatesan et al., 2025). Research approaches can be categorised into systematic approaches: quantitative, qualitative and mixed methods. The quantitative approach focuses on the collection and analysis of numerical data. Commonly, it is used to evaluate interventions, measure relationships between variables and test hypotheses (Annamalah et al., 2026). The qualitative approach reflects human experiences, perceptions, and behaviour through interviews. Qualitative research generates a detailed description that helps to explain the reasons for phenomena occurring, rather than producing numerical results (Lim, 2025). The mixed method combines both qualitative and quantitative techniques within a study. It provides a more comprehensive understanding of complex issues within the healthcare system. A systematic review presents secondary research approaches which synthesise evidence from previously published literature rather than collecting new data (Varzeshi et al., 2025). 
[bookmark: _Toc240635679]3.7 Research Strategy
A research study reflects the logical process where evidence is generated, gathered and analysed to answer the research question (Laari, 2025). It determines the relationship between theoretical concepts and empirical evidence. The deductive strategy starts with existing theories or established concepts (Briand et al., 2025). At first, the researchers formulate a research question based on existing evidence and then collect the data and analyse it to determine the explanation of the theoretical assumptions (Parathasarathy et al., 2023). Commonly, it is associated with positivist research. The inductive strategy collects data and develops theories based on patterns from the findings. The inductive strategy is employed within qualitative studies, and acquired knowledge and new theoretical insights are required (Kibler et al., 2025). For a systematic review, a deductive research strategy was adopted because this review builds on existing theories of medication administration, patient safety, and healthcare improvement. Systematic reviews follow a predefined procedure, so a deductive strategy is suitable for systematic reviews (Zairul, 2025). The inductive strategy was not selected because the objective of this study is not to develop a new framework. 
[bookmark: _Toc240635680]3.8 Study Design: Systematic Review
This systematic review is structured, and the process of selecting, identifying a pressing and synthesising available data related to the research question defines the review (Booth et al., 2022). It relays evidence-based and narrative discussion, unlike traditional literature reviews. It follows a pre-defined procedure that minimises bias and maximises reproducibility. The review includes developing a research question, research strategy, criteria assessment, collection of data and synthesizing finding. Systematic Review: Provides a comprehensive summary of the publicly available evidence related to medication administration error within the UK healthcare system (Borrelli et al., 2025). It improves transparency because it reduces selection bias. A structured quality appraisal ensures high-quality evidence, and it identifies a research gap and provide evidence based recommend which will be helpful for future policy and research (Downie et al., 2023). However, it also has some limitations, such as Variation in the study design, reporting standards, publication bias and measurement methods. 
[bookmark: _Toc240635681]3.9 Method of Data Collection
The Systematic Review will collect secondary data from previously published literature (Cascini et al., 2024). Secondary data is appropriate because this study aims to synthesise existing evidence related to medication administration error within the United Kingdom Healthcare system. It identified comprehensive research off recognize electronic databases, including Google Scholar, PubMed, and PMC(Jeffrey et al., 2024). These databases provide Extensive information on healthcare research, nursing, biomedical and pharmaceutical research. The information collected from Appropriate studies includes study methodology, characteristics, healthcare settings, contributing factors and key findings (Ahmed et al., 2023). It will undergo thematic synthesis to identify evidence-based interventions related to the research objective.
[bookmark: _Toc240635682]3.10 Search Strategy
A comprehensive research strategy will be developed that ensures all relevant literature on medication administration error within the healthcare system is identified systematically. The research strategy will follow the principal recommendations for systematic review and employ a predefined strategy (Ghamrawi et al., 2025). Bolden Oper medical subject heading truncation symbol will also be included. According to the PICO framework, keywords will be derived from the research question (Vireque et al., 2025). AND/OR are Boolean operators which will be used to combine search terms. Medical subject headings will be used when searching databases such as PubMed (Leblanc et al., 2024). 
[bookmark: _Toc240635683]3.11 Framing The Research Question 
[bookmark: _Toc240559131]Table 1 PICO Framework and Search Terms
	PICO Element
	Description
	Search Terms

	Population (P)
	Healthcare professionals involved in medication administration within UK healthcare settings
	Nurses, pharmacists, physicians, healthcare professionals, medication administration, medication errors

	Intervention (I)
	Strategies and interventions to reduce medication administration errors
	Medication safety interventions, barcode medication administration, electronic prescribing, staff education, double-checking, medication reconciliation

	Comparison (C)
	Studies will be eligible regardless of whether a comparison is reported
	No control group, no comparator; usual care for comparison group standard care.

	Outcome (O)
	Reduction in medication administration errors and improvement in patient safety
	Medication administration errors, medication safety, patient safety, adverse drug events, error reduction



[bookmark: _Toc240635684]3.12 Database Search Procedure
The literature search was conducted using four electronic databases: PubMed, CINAHL, MEDLINE and Google Scholar (Mudgal et al., 2024). These databases were selected because it provides intensive coverage of pharmacy, medicine, nursing or biomedical sciences.
Example-
("Medication Administration Error*" OR "Medication Error*" OR "Drug Administration Error*")
AND
("Patient Safety" OR "Medication Safety")
AND
("United Kingdom" OR UK OR NHS)
AND
("Hospital*" OR "Primary Care" OR "Healthcare Setting*")
[bookmark: _Toc240635685]3.13 Hand Search
Electronic database searching is the principal method to identify relevant literature (Wohlin et al., 2022). A hand search was conducted to improve the completeness of the systematic review (Wang et al., 2025). It involved reviewing the reference list of all studies included in full-text screening. To identify additional eligible studies, clinical guidelines, relevant article reviews, and high-quality research, they also examined. 
[bookmark: _Toc240635686]3.14 Grey Literature
Grey literature refers to research outputs that are not formally published in peer-reviewed academic journals (Brown, 2025). Suggest health care policies, government report organizational report technical documentation, and clinical guidelines. It helps to minimise publication bias. 
For the present review, selected grey literature sources may include publications from (Khraisha et al., 2024): NHS England, UK Department of Health and Social Care, National Institute for Health and Care Excellence (NICE), World Health Organisation (WHO), Institute for Safe Medication Practices (ISMP)
[bookmark: _Toc240635687]3.15 Inclusion and Exclusion Criteria
Inclusion and exclusion criteria are an essential component of systematic review because it ensured the transparency, consistency, and objectivity during study selection (Shaheen et al., 2023). 
[bookmark: _Toc240559132]Table 2 Inclusion and Exclusion Criteria
	PICO Component
	Inclusion Criteria
	Exclusion Criteria

	Population
	Healthcare professionals involved in medication administration
	Non-healthcare or veterinary populations (Pickles et al., 2025)

	Intervention
	Interventions aimed at reducing medication administration errors
	Unrelated interventions

	Comparison
	Usual care, standard practice, alternative intervention or no intervention
	Outcomes unrelated to medication safety

	Outcome
	Medication administration errors, patient safety and intervention effectiveness
	Outcomes unrelated to medication safety

	Setting
	UK healthcare settings, including NHS hospitals, primary care, community care and nursing homes. (Parkinson et al., 2025)
	Studies conducted outside the UK

	Publication Type
	Peer-reviewed quantitative, qualitative and mixed-methods primary studies (Jia and Stern, 2026)
	Reviews, editorials, commentaries and conference abstracts

	Language
	English
	Non-English publications

	Publication Period
	2021–2026
	Published before 2021



[bookmark: _Toc240559133]Table 3 Screening Results
	Database
	Search Date
	Publication Years
	Records Identified
	Duplicates/Excluded
	Studies Included for Screening

	PubMed
	04/08/2026
	2021–2026
	30
	5
	25

	CINAHL
	01/08/2026
	2021–2026
	25
	12
	13

	Google Scholar
	01/08/2026
	2021–2026
	150
	20
	130

	Hand Search
	04/08/2026
	2021–2026
	43
	15
	28

	MEDLINE
	02/08/2026
	2021-2026
	20
	18
	2

	Total
	268
	
	268
	70
	198



[bookmark: _Toc240635688]3.16 Study Selection
The study selection process followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines to ensure transparency and disability (Morrison et al., 2026). 
Step 1: Overall Screening
All records were exported to reference management software; duplicate records were removed before screening began.
Step 2: Title and Abstract Screening
Titles and abstracts were independently screened against inclusion and exclusion criteria; non-UK studies and irrelevant information were excluded, and relevant records proceeded to full-text assessment (Hollands et al., 2025).
Step 3: Full-Text Screening
The full text of remaining studies was evaluated for methodological completeness and alignment with the research question, and the reason for exclusion was documented.
Step 4: Final Study Inclusion
Studies which meet quality appraisal were included in the synthesis. The complete process and the final study were reported and illustrated in a PRISMA flow diagram (Islam et al., 2025).
[bookmark: _Toc240635689]3.17 Summary of the Study Selection Process
By following inclusion and exclusion criteria, only studies related to medication administration error and evidence-based interventions within the United Kingdom healthcare system were eligible for inclusion (Eze et al., 2026). This study underwent methodological quality assessment before data extraction theatrical synthesis were undertaken.

[bookmark: _Toc240559134]Table 4 Quality Assessment of Included Qualitative Studies Using CASP Tool
	CASP criteria
	Al Rowily et al. (2022)
	Ayre et al. (2023)
	Kellett (2025) 

	Was there a clear statement of research aims 
	+
	+
	+

	Is qualitative methodology appropriate? 
	+
	+
	+

	Was the research design appropriate to address the aims of the research? 
	+
	+
	+

	Was the recruitment strategy appropriate to the aims of the research?
	+
	+
	+

	Was the data collected in a way that addressed the research issue?
	+
	+
	+

	Has the relationship between researcher and participants been adequately considered? 
	+
	+
	+

	Have ethical issues been taken into consideration? 
	+
	+
	+

	Was the data analysis sufficiently rigorous? 
	+
	+
	+

	Is there a clear statement of findings?
	+
	+
	+

	How valuable is the research? 
	+
	+
	+



[bookmark: _Toc240559135]Table 5 Quality Assessment of Included Cross-Sectional Studies Using JBI Analytical Cross-Sectional Checklist
	CASP criteria
	Marzi et al. (2025)
	Saliya (2023)
	Almusaed et al. (2025)
	Tanlaka and Aryal (2025)
	Ali (2024)

	Were the criteria for inclusion in the sample clearly defined? 
	+
	+
	+
	+
	+

	Were the study subjects and the setting described in detail? 
	+
	+
	+
	+
	+

	Was the exposure measured in a valid and reliable way? 
	+
	+
	NS
	+
	+

	Were objective, standard criteria used for measurement of the condition?
	+
	+
	+
	+
	+

	Were confounding factors identified? 
	+
	+
	+
	NS
	+

	Were strategies to deal with confounding factors stated? 
	+
	_
	NS
	+
	+

	Were the outcomes measured in a valid and reliable way?
	+
	+
	+
	+
	+

	Was appropriate statistical analysis used?
	+
	+
	+
	+
	NS



[bookmark: _Toc240559136]Table 6 Quality assessment of included cohort studies using the CASP tool
	CASP criteria
	Härmä et al. (2022)
	(Cross et al., 2024)

	Did the study address a clearly focused issue?
	+
	+

	Was the cohort recruited acceptably?
	+
	+

	Was the exposure accurately measured to minimise bias?
	+
	+

	Was the outcome accurately measured to minimise bias?
	+
	+

	Have the authors identified important confounding factors?
	+
	+

	Have they accounted for confounding factors in the design/analysis?
	+
	+

	Was the follow-up complete enough?
	+
	+

	Was the follow-up long enough?
	+
	+

	What are the results of the study?
	+
	+

	How precise are the results?
	+
	+

	Do you believe the results?
	+
	+

	Can the results be applied to the local population?
	+
	+

	Do the results fit with other available evidence?
	+
	+

	What are the implications of the study for practice?
	+
	+



[bookmark: _Toc240635690]3.18 Quality Assessment
Quality assessment is an important component of systematic review because it helps to evaluate the methodological quality and bias included in the review (Martinez et al., 2025). It helps to identify the sufficiency of study findings. Without quality assessment, there will be complications; poorly designed studies will influence the review, and it will reduce the credibility of the review (Sun et al., 2025). There are different types of appraisal tools available depending on the design of the study. Critical Appraisal Skills Program, the Mixed-Methods appraisal tool, and the Joanna Briggs Institute (JBI) Critical Appraisal checklists are some of them (Tang et al., 2025). The present review includes quantitative, observational, and cross-sectional studies investigating medication administration errors. Joanna Briggs Institute (JBI) Critical Appraisal checklists were selected for review to provide validated criteria tailored to different study designs (Barker et al., 2025). 
[bookmark: _Toc240559137]Table 7  QA using JBI case-control study checklist tool
	Reference
	Inclusion Criteria
	Study Setting
	Exposure Measurement
	Standard Procedure
	Confounding Factors
	Strategy to Deal with Confounding Factors
	Outcome Measurement
	Statistical Analysis
	Score (/8)
	Quality Rating

	 Al Rowily et al. (2022)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	8
	High

	 Ayre et al. (2023)
	Yes
	Yes
	Yes
	Yes
	Yes
	Not Clear
	Yes
	Yes
	7
	High

	Kellett (2025)
	Yes
	Yes
	Not Clear
	Yes
	Yes
	Not Clear
	Yes
	Yes
	6
	Moderate

	Marzi et al. (2025)
	Yes
	Yes
	Yes
	Yes
	Not Clear
	Yes
	Yes
	Yes
	7
	High

	Saliya (2023)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Not Clear
	7
	High

	Almusaed et al. (2025)
	Yes
	Yes
	Yes
	Yes
	Not Clear
	Not Clear
	Yes
	Yes
	6
	Moderate

	Tanlaka and Aryal (2025)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	8
	High

	Ali (2024)
	Yes
	Yes
	Not Clear
	Yes
	Not Clear
	Yes
	Yes
	Yes
	5
	Moderate

	Härmä et al. (2022)
	Yes
	Yes
	Yes
	Yes
	Yes
	Not Clear
	Yes
	Yes
	7
	High

	(Cross et al., 2024)
	Yes
	Yes
	Yes
	Yes
	Yes
	Not Clear
	Yes
	Yes
	7
	High



[bookmark: _Toc240635691]3.19 Data Characteristics / Data Extraction
Data extraction is an essential stage of a systematic review, which involves the collection of relevant information from different studies included in this review (Schmidt et al., 2025). It ensures that actual data are obtained to address the research objective by minimising bias and errors. A form of standard data extraction will be used to record the key characteristics (Saberi et al., 2025). 
[bookmark: _Toc240635692]3.20 Data Synthesis
Data synthesis is an important process of integrating evidence from different studies to answer the research question and find a common pattern across the literature (Ghamrawi et al., 2025). Thematic synthesis is commonly used in systematic reviews. By using this approach It able to identify recurring themes related to medication administration error and evidence-based interventions within the United Kingdom healthcare system. The process will involve five stages (Martinez et al., 2023):  Familiarisation with the extracted data through repeated reading. Generation of initial codes to identify concepts. Grouping similar codes into potential themes. Reviewing and refining the themes to ensure consistency and relevance to the research objectives. Defining and naming the final themes for presentation in Chapter 4.    
[bookmark: _Toc240635693]3.21 Limitations of the Research / Risk of Bias
This review may be affected by language bias and Publication bias from unpublished negative findings. Study designs in this review and settings may introduce heterogeneity. GBI quality appraisal PRISMA guidelines will help to minimise bias and enhance methodological rigour (Coelho et al., 2025). 
[bookmark: _Toc240635694]3.22 Summary of the Chapter
In this chapter, the methodological framework for a systematic review was presented. It also describes the research philosophy, research approach, research strategy, ethical considerations, and systematic review design. This chapter outlined the methods to identify, screen, and select studies, including the PICO framework, study selection process, database selection and search strategy. It explained the process for quality assessment using the JBI Critical Appraisal Checklists. Finally, the chapter discusses the potential limitations and sources of bias that would influence the review minimize their impact.














[bookmark: _Toc240635695]Chapter 4
[bookmark: _Toc240635696]4.1 Results
[bookmark: _Toc240635697]4.2 Introduction 
The previous chapter provided a detailed analysis of the methodology for examining multi-level factors contributing to medication administration errors, which are totally evidence-based interventions within the United Kingdom healthcare system. Now, this chapter will present only the results obtained from the previous sections; most importantly, it will present the results of the systematic database search and study selection process. This chapter will also use the PRISMA flow of identified and included studies; furthermore, the characteristics and extracted data from the final studies will also be presented, as this is the results and discussion section. After extracting the data, the review will move forward to data synthesis, and for this, the thematic data synthesis method has been used. In the final segment, this chapter will summarise the principal findings of the dissertation generated through the systematic review.
[bookmark: _Toc240635698]4.3.1 Systematic search of databases
There have been several databases used for identifying the literature, such as PubMed, CINAHL, Google Scholar, Medline, etc. (Saliya, 2023). Following Chapter 3, the screening results reported that a total of 268 records were identified; among them, PubMed produced 30 records, CINAHL produced 25 records, and Medline produced 20 records, so all three of these databases produced a similar number of records, but Google Scholar alone produced 150 records. Some hand searching identified an additional 43 records as well. 
The review provided records gathered from the particular sources. Between 2021 and 2026, but not all types of data were included in the study. This study exclusively looked at medication administration errors in the UK healthcare system, where a number of medical workers, including nurses and doctors, were either directly or indirectly at fault (Al Rowily et al., 2022). For this research, some specific healthcare settings were mentioned, such as the NHS hospital's primary care, community health care, and nursing homes within the UK healthcare system. Aside from that, the research included three types of primary research: quantitative research, qualitative research, and mixed-method research, where quantitative research refers to database information, qualitative research refers to consumer perception and experience analysis, and mixed-method research refers to conducting both quantitative and qualitative research simultaneously (Cross et al., 2024) 
[bookmark: _Toc240635699]4.3.2 PRISMA study selection results
This research included numerous articles and screened them using the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses ) framework (Saliya, 2023). This framework described that 268 records were identified from the electronic databases; among them, 150 articles were initiated from Google Scholar, 30 from PubMed, 25 from CINAHL, and 20 from MEDLINE. Apart from this, some supplementary sources of evidence were also included through manual searching, which means some related articles were also analysed (Härmä et al., 2022)
After getting all the resources, 70 duplicate records were removed, so the remaining 198 records were reported as being screened. Throughout the screening session, the researcher examined the records based on the title and abstract, and a total of 160 records were excluded; among them, 120 records were excluded because of title comparisons, and the remaining 40 were screened by abstract examination. The remaining 38 articles were selected for full-text analysis. During this session, several articles were also excluded, and ten articles were finally included in the review. Among the 38 articles, while reading the full text, 10 of them were considered irrelevant to the research question, and about 13 were excluded because there was no statement relating to ethical approval; among the articles, there were 5 articles that had no access to the Internet. However, among the 10 selected articles, there were qualitative studies in three articles, five were cross-sectional studies, and two were cohort studies.
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[bookmark: _Toc240558658]Figure 1 PRISMA flow diagram showing the study selection process



[bookmark: _Toc240635700]4.3.3 Characteristics and the included studies
The final sample for the systematic review is made up of ten studies, with three qualitative studies, five cross-sectional studies, and two cohort studies in common. This review must adhere to systematic review guidelines and characteristics, such as clearly stating the objective and sample. Explain the technique and the suitability of the study design. In addition, the researcher must identify the merits and flaws of the research findings (Tanlaka & Aryal, 2025). Finally, the results will be presented, and the study will be concluded without any additional information.
[bookmark: _Toc240559138]Table 8 Characteristics, Data Extraction and Themes of Included Studies
	Study
	Objective/Purpose
	Setting/Sample
	Methodology/Design
	Strengths
	Weaknesses
	Results/Outcomes
	Conclusion
	Factors contributing to MAEs
	Evidence-based interventions
	Themes

	Al Rowily et al. (2022)
	Explore medication-safety factors
	Healthcare professionals
	Qualitative
	High quality
	Limited generalisability
	Human and system barriers identified
	MAEs are multifactorial
	
	
	Human & professional factors

	Ayre et al. (2023)
	Explore organisational influences
	Healthcare staff
	Qualitative
	High quality
	Some criteria unclear
	Organisational barriers identified
	Systems influence MAEs
	
	
	Organisational factors

	Kellett (2025)
	Examine nursing practice
	Nurses
	Qualitative
	Several criteria met
	Moderate quality
	Practice and culture affected safety
	Nursing practice influences MAEs
	
	
	Nursing & safety culture

	Marzi et al. (2025)
	Assess medication-safety factors
	Healthcare setting
	Cross-sectional
	High appraisal
	Some information unclear
	Multiple risk factors identified
	Multifactorial prevention needed
	
	
	Evidence & methodology

	Saliya (2023)
	Identify MAE factors
	Healthcare professionals
	Cross-sectional
	High appraisal
	One criterion unclear
	Several risk factors identified
	Targeted interventions needed
	
	
	Evidence & methodology

	Almusaed et al. (2025)
	Assess medication errors
	Healthcare setting
	Cross-sectional
	Several criteria met
	Moderate quality
	Professional and system factors identified
	Multifactorial causes
	
	
	Evidence & methodology

	Tanlaka & Aryal (2025)
	Assess medication-safety practices
	Healthcare professionals
	Cross-sectional
	All criteria met
	Article assessment needed
	Practice affected medication safety
	Competence improves safety
	
	
	Professional practice

	Ali (2024)
	Examine medication errors
	Healthcare setting
	Cross-sectional
	Some criteria met
	Lowest appraisal score
	Multiple risk factors identified
	Findings require cautious interpretation
	
	
	Evidence & methodology

	Härmä et al. (2022)
	Examine medication-related outcomes
	Patients/healthcare
	Cohort
	High appraisal
	One criterion unclear
	Medication-related risks identified
	Monitoring improves safety
	
	
	Patient safety

	Cross et al. (2024)
	Examine medication-related outcomes
	Patients/healthcare
	Cohort
	High appraisal
	One criterion unclear
	Medication-safety risks identified
	Coordinated care is important
	
	
	Patient safety



[bookmark: _Toc240635701]4.4 Data extraction and synthesis
[bookmark: _Toc240635702]4.4.1 Data extraction 
An appropriate data extraction plan is required to ensure that all relevant information is obtained in a systematic manner from all selected studies (Ayre et al., 2023). The extraction process included information about study characteristics, methodological approach, healthcare settings, and the common reasons for medication administration errors, along with interventions to overcome the issue and establish medication safety. The data extraction process was directly related to the research objective because this research was not only identify the issues, but it is also specifically intended to identify the multi-level factors contributing to the medication administration issues by providing evidence-based analysis to get the support and address these problems. The extraction process should follow four broad areas.
First of all, to get exact results, the methodology of this study should be recorded, such as how the study was designed, the methodology, the setting, and the sample (Marzi et al., 2025). This information is necessary so that the reviewer will understand the whole context of the research and how the findings were generated.
Second, the main findings, which means the results from medication administration errors, should be extracted because there should be evidence of these factors identified by the authors to claim that the consequences are unsafe medication administration (Marzi et al., 2025). 
Third, all the factors should be organised appropriately; it is better to organise them according to their level of influence where appropriate (Al Rowily et al., 2022). For this study, several factors are included, such as healthcare professional factors, organisational factors, and system-level factors.
Fourth, all evidence about interventions should be extracted appropriately; for example, evidence of proper education needs, technological system monitoring, and medication checking processes should be discussed with evidence (Almusaed et al., 2025).
[bookmark: _Toc240635703]4.4.2 Data synthesis
This review used thematic synthesis and ensured that all the findings were analysed from the included literature. The thematic synthesis means identifying common patterns across several studies; in this case, 10 selected studies were analysed while retaining the contextual information provided by individual research designs. The synthesis looks like an easy process, but it consists of several stages.
The first stage involved familiarisation, where the researcher will extract similar information, which requires careful reading of the findings from all the included studies (Härmä et al., 2022). The second stage will generate some initial codes in simple terms using keywords to highlight important findings relevant to the research objectives (Tanlaka & Aryal, 2025). In the third stage, the researcher will group the similar codes and move them under a broader category. The fourth stage involved the development of potential themes, which means all the related categories will be grouped together to identify broader concepts so that they could explain similar patterns (Ali, 2024). Finally, the themes were assessed carefully, and the researcher needed to make sure that there was no unnecessary overlap between categories and define them with appropriate names.
[bookmark: _Toc240635704]4.4.3 Common themes identified in the case of medication administration errors
This review identified four overarching themes related to the research topics, which are: healthcare professional and human factors, Organizational and system-level factors, Medication safety interventions, technology, and safety processes and Evidence-based interventions and medication safety barriers.
In the selected reviewed articles, there was a multi-level focus and evidence of the information, so these four themes were identified and given priority among other issues.
Theme one: healthcare professionals and human factors
The first overarching theme is about the healthcare professional and human factors. This theme emerged because the researcher recognised that medication administration is a very careful and complex clinical activity, so the healthcare professionals who have the responsibility of his patience need to interpret the prescriptions, identify the patients, and prepare and administer medicines correctly (Ayre et al., 2023). This whole process is the responsibility of the healthcare professionals; along with that, he needs to communicate the relevant information and monitor the outcomes. The review methodology identified that the healthcare professionals are failing to administer the medication appropriately to the population of interest (Ayre et al., 2023). However, there is evidence-based indication that medication administration errors are not only the result of individual mistakes, but they are a collaborative matter (Ayre et al., 2023). It is true that medication administration errors happen because of individual performance, but it occurs within a clinical environment, and the clinical environment can either support or interfere with practice (Kellett, 2025). Healthcare professionals, such as nurses, are not always able to communicate transparently. There might be workload pressure, so the overall organisational and environmental conditions are related to this issue.
This theme is related to qualitative evidence because it allows researchers to explore experiences and perceptions far beyond capturing through numerical measures (Tanlaka & Aryal, 2025). Qualitative research means understanding human perspectives and their experiences; therefore, provided an opportunity to understand how medication safety was experienced within healthcare practice.
Healthcare professionals need to work on themselves because the review specifically considered staff education as a potential intervention (Härmä et al., 2022). In the area of medicines, medication administration procedures, and safety practices, individuals have proper training and education. Communication is another important component at the professional level because if the individual does not state their lack, the organisation cannot understand the core issue (Tanlaka & Aryal, 2025). So there should be an open communication channel for verbal interactions, documentation, and electronic prescription systems, and also the healthcare providers also need to have medication records.
The theme therefore demonstrated that the medication administration's safety is not only an individual priority but also involves the organisation as a whole (Tanlaka & Aryal, 2025). However, qualitative studies could provide detailed descriptions of professional experience, but there are some limitations in these studies because they could not necessarily establish the frequency with which a particular factor occurred because of limitations in numerical data. On the other hand, the cross-sectional studies could identify associations, but there are also some limitations to these studies because they could not establish that a particular traditional factor directly caused an error, so the differences represented an important caveat (Saliya, 2023). In cases where the researcher wanted to interpret the overall evidence.
Theme two- organisational and system-level factors
The second theme is organisational and system-level factors. As part of the research, one of the main goals for medication administration was the healthcare organization’s structured medication process, allocating resources, supporting staff, and maintaining safety systems (Tanlaka & Aryal, 2025). In every organisation, culture is a very important component because it ensures medication safety. When the employee gets a positive safety culture, it encourages them to report any kind of incident or near miss, so without getting desperate and anxious, healthcare professionals will learn from errors and participate in improvement (Ayre et al., 2023). On the other hand, in a blame-oriented culture, it negatively impacts healthcare professionals because they may fear disciplinary actions, criticisms, or damage to their professional reputation.
Any kind of medication incidents or errors must be reported to the organisation to identify weaknesses and develop preventive strategies. Because of underreported culture, the organisation may not receive an accurate picture of the risk present in their form, and eventually they fail to take necessary steps afterwards, and the same kind of incident happens repeatedly (Ayre et al., 2023). On this theme, an effective leadership approach is also one of the major factors because he has the responsibility to ensure medication safety through resource allocation, professional development, implementation of policies, and multidisciplinary collaboration. Overall, the findings suggest that medication safety requires an effective organisational culture, and it cannot rely solely on frontline professionals, especially the leaders (Cross et al., 2024).
A sufficient number of staff and workload management are also needed to handle this effectively because it is also linked to organisational factors (Ayre et al., 2023). Every person has their personal life, so in an organisation where staffing levels are inadequate, healthcare professionals need to manage a high number of patients, which increases their workload (Ayre et al., 2023). This kind of pressure in the healthcare sector is totally unacceptable because it increases interruptions and reduces time available for medication checking, which is very risky for handling critical patients. This research also identified the importance of standardisation, which is a procedure in medication that can reduce variation in practice and provide healthcare professionals with clear expectations so that they can provide service effectively. In this standardised process, healthcare professionals will get proper training, monitoring, and organisational support (Ayre et al., 2023).
Overall, effective communication between different stages of the medication process is necessary, and it is the formation of the system-level theme. Medication administration is a very critical process because healthcare professionals need to ensure that they accurately transferred between prescribing, dispensing, administration documentation, and monitoring (Marzi et al., 2025). There is no chance for any kind of mistake; a weakness at any stage can create conditions for subsequent error. The evidence therefore demonstrates that one of the major reasons for medication administration error is because of organisational and system-level factors that may not directly produce an error but can increase the likelihood of the occurrence repetitively (Marzi et al., 2025).
Theme three- environmental, technological and communication factors
The third theme is a combination of several factors, such as environmental, technological, and communication factors, which influence the error because these factors affect the clinical context in which medication administration occurs.
First of all, environmental factors create disruptions, such as any kind of noise, disruptions in lighting, overcrowding, and other distractions, which can cause medication errors and mental pressure for healthcare professionals because this process is very complex and requires concentration and attention to detail. Interruptions from telephone calls, colleagues, or any kind of distraction disrupt the medication administration process and increase the chances of making mistakes (Marzi et al., 2025).
Similarly, technological factors represent another important component of medication safety because nowadays everything is getting digital. Healthcare organisations are using electronic prescribing technology and the barcode medication administration method (Ayre et al., 2023). Electronic medicine delivery necessitates the use of technology, implying that technology is widely used in the healthcare sector and is critical to patient care. Healthcare professionals are also employing automated dispensing technology to promote patient safety by eliminating the need for handwritten information (Ayre et al., 2023). However, the findings also identified several limitations of the technological factor because it does not automatically eliminate medication administration errors. Even using technology can create new risks when implementation results in users receiving insufficient training and lacking knowledge, so system failure and excessive reliance on automated systems are also causing additional vulnerabilities (Ayre et al., 2023).
For both environmental and technological factors, effective communication is mandatory. In recent years, medication information has been communicated verbally, in written documentation, and especially electronically (Ayre et al., 2023). Whether the communication channel is verbal or electronic, each method can introduce opportunities for error because of incomplete information or unclear or unavailable data. So the communication channel between the hospital's primary care and healthcare professionals must be appropriate. This dissertation identified that there was limited access to patient information, incomplete documentation, and reduced multidisciplinary communication within the hospital sector.
Theme four- evidence-based interventions and medication safety barriers
This is the fourth and final theme of this review, which concerned interventions intended to prevent or reduce medication administration errors. The reason for the emergence of this theme was that the dissertation identified several interventions, which are staff education, double-checking procedures, electronic prescribing, clinical decision collaborate with pharmacists for dose calculation, and implementing effective reporting systems that reshape the organisational structure (Almusae d et al., 2025)
It is true that all healthcare professionals are educated enough to provide medication, but it is a very complex process, so continuous education and professional development are necessary for patient safety (Almusae d et al., 2025). Besides education, it can help healthcare providers understand more about handling medication risks and the procedures, even if nowadays they are using several kinds of technologies that are automated, but yet the healthcare professionals still need to understand the appropriate use of technological systems. Without human support, the method of using technology is nothing more than lifeless tools (Cross et al., 2024). However, healthcare professionals also need to get into the habit of double-checking procedures because it can ensure that the right patients are getting the right medication; but because of workload and several other distractions, healthcare providers are not using double-checking procedures, which introduces another opportunity for an error to be identified before reaching the patient (Cross et al., 2024).
Along with doctors, the healthcare sector must have multidisciplinary collaboration because collaborating with nurses, pharmacists, and other professionals can provide better treatment to the patient, as these groups are the strength of the medication management process (Härmä et al., 2022). Overall, this finding suggests that there are several factors that need to be included within the healthcare organisational culture, and there is no single intervention that should be viewed as sufficient to eliminate medication administration errors.
Findings in relation to the research objectives
The research objectives are listed below:
To identify the different types of medication administration errors, as it is one of the frequent phenomena occurring within UK healthcare settings. The review chose to research the reasons behind medication administration errors within the conceptual and empirical evidence examined. The main finding of this review is an analysis of the reasons behind medication administration errors; these include wrong medication, incorrect dose, incorrect route, and incorrect timing. Sometimes healthcare professionals provide the wrong medication to the wrong patient (Saliya, 2023). This finding not only identifies the reason behind the error but also demonstrates that medication administration errors can occur at different points during the administration process, so it is very important to select the medication, verify patient identification, and perform dose calculation, as the dose is related to patient age, variance in drug absorption, and variance in the route of drug administration (Saliya, 2023). Most importantly, healthcare providers should document all of this data effectively. Besides, healthcare professionals in this review examine system-related factors contributing to the error.
This review also identified that, behind the medication administration error, not only healthcare professionals are responsible, but communication failures, documentation problems, interruptions, and technology limitations also caused the error. This finding demonstrates that medication administration errors can emerge from the interaction of multiple healthcare processes, so it is not appropriate to blame a single action by an individual professional (Saliya, 2023).
Evaluate the impact of medication administration errors on the most important person, the patient. The patient is the primary victim of medication administration errors, which shows that the problem has a substantial influence on the patient's safety because the incorrect medication is being provided to them directly (Almusaed et al., 2025). Medication errors can sometimes have minor consequences, such as dizziness or vomiting, but they can also be fatal. As a result, errors can lead to further clinical problems, and healthcare providers must enhance the requirement for monitoring interventions and further treatment.
The objective of the review is not only to provide data but also to identify evidence-based interventions used to reduce medication administration errors.
This review identified several intervention categories, such as one of the crucial points being professional education and double-checking before administering any medication to the patient using electronic prescribing to avoid writing mistakes; along with that, monitoring the prescription's barcode, medication administration, and documenting all patient data involving the pharmacist for dose calculation, side effect analysis, etc. (Härmä et al., 2022).
[bookmark: _Toc240635705]4.5 Summary of the main findings
This systematic review identified several factors that contribute to medication administration errors, so the healthcare sector can easily use interventions that will help them improve medication safety within healthcare settings. For this review, the researcher used systematic search screening and eligibility assessment, and after analysing 268 review papers, a total of 10 studies were included in the dissertation. Among the included studies, there was evidence comprising three qualitative studies, five cross-sectional studies, and two cohort studies.
The review also used thematic synthesis and identified four main areas that are causing the issues; among them, the first is healthcare professionals and human factors. The main concept of this theme is that healthcare professionals may face workload stress, lack of experience, and interruptions, leading to medication administration errors. The second area was organisational and system-level factors, as the review identified that the organisation was also responsible for the error. There were staffing levels, workload issues, leadership problems, and a lack of safety culture. The third theme that the review identified is the environmental, technological, and communication factors. This factor comes up because interruptions and environmental pressures also affect concentration during medication administration errors, and because it is a very complex and critical task, any kind of disruption can hamper medication safety (Ayre et al., 2023). The 4th and final identified theme is evidence-based interventions and medication safety barriers. Overall, the findings demonstrated the reasons for medication administration errors from multiple perspectives rather than a single cause. This review offered data about the flaws of professional organizational, environmental, technological, and communication elements, which are critical areas of drug safety.
[bookmark: _Toc240635706]4.6 Conclusion 
In conclusion, this chapter presented the findings of the systematic review concerning multi-level factors that contribute to medication administration errors in the UK, as well as evidence-based interventions. This was the results chapter, and it described how the researchers searched and screened all the articles and chose ten among 268 articles. The researcher included ten articles for full-text analysis, which were basically qualitative cross-sectional and cohort studies. After that, this chapter moves to data extraction and synthesis. This review used thematic synthesis and identified four major themes: healthcare professional and human factors; organisational and system-level factors; environmental, technological, and communication factors; and, lastly, this review included evidence-based interventions and medication safety barriers. After describing all four themes, this chapter closed by discussing the main findings and providing a summary of them.

[bookmark: _Toc240635707]Chapter 5
[bookmark: _Toc240635708]5.1 Introduction
This discussion chapter evaluates the systematic review's findings on multi-level factors that contribute to medication administration errors. This chapter also provides evidence-based interventions to improve medication safety within the UK healthcare system. This discussion chapter interprets the findings and does not simply repeat the results presented in chapter 4. This review found four themes through thematic synthesis by analysing several research papers, with evidence from the wider literature and international medication safety research. The review identified that the issue of medication administration error did not happen because of a single factor; instead, there were several phenomena of what was going on, such as errors by healthcare professionals, organisational structure, working environment, communication process, technology, recurrence system, and many more (Yenet et al., 2023). This discussion chapter will summarise the findings and therefore evaluate whether the evidence identified through this systematic review is actually addressing the research question and each research objective.
[bookmark: _Toc240635709]5.2 Discussion of the main findings
Healthcare professional and human factors
The major theme that the review identified was healthcare professional and human factors. This finding was about showcasing that medication administration is a complex clinical activity; therefore, healthcare professionals must have the experience and skill to interpret medication information, identify patients correctly, and calculate and administer appropriate doses because the dosage of each medication is different from person to person according to their age and weight (Wang et al., 2024). 
Organisational and system-level factors
The second theme demonstrates that another factor for MAEs is organisational and system-level factors. Lack of enough staff present in the hospitals, excessive workload, lack of an effective leadership approach, and the absence of a safety culture are important influences on medication safety (Dirik et al., 2026). This interpretation is strongly supported by wider systematic evidence.
Environmental, technological, and communication factors
The third theme demonstrated the importance of environmental conditions, technology, and communication, as all three factors are interconnected with each other. External interruptions such as phone calls and emails are very distracting during treatment; poor access to information and a lack of proper documentation are also major causes of medication administration errors (Hawkins and Morse, 2022).

Evidence-based interventions and medication safety barriers
The fourth and final theme that the review demonstrated was that professional education, double-checking standard operating procedures, and electronic prescribing are very important strategies. Before handing over the prescription to the patient, double-checking is necessary. Besides, the healthcare system might need to implement multidisciplinary collaboration, such as collaborating with pharmacists to calculate the doses (Zaij et al., 2023). This suggests that intervention effectiveness is totally dependent on how the organisation implements the strategies to establish medication safety.
[bookmark: _Toc240635710]5.3 Discussion in relation to the research objective
[bookmark: _Toc240635711]5.3.1 Identifying the different types of medication administration errors reported within UK healthcare settings
The first objective was addressed properly. The review successfully identified several kinds of medication administration errors; among them, the major reasons were wrong medication, incorrect dose, and incorrect route.
According to Al Rowily et al. (2022), one of the leading causes of medication administration errors is incorrect medication, incorrect dose, incorrect route of administration, improper timing, and administration of medication to the wrong patient, all of which are the responsibility of a healthcare professional, such as a doctor, nurse, or pharmacist. If the doctor does not know the right drug, route, or timing, and the nurse does not know the outpatient handling system, it is apparent that an error will occur.
A wider systemic analysis discovered that slips and lapses, knowledge-based mistakes, equipment issues, and other factors all contributed to prescription delivery errors (Naseralallah et al., 2022). Supporting this interpretation, there is wide evidence available on this. A systematic review of nurses' perceived causes of medication administration errors found that, behind these errors, the main cause was knowledge-related personal and contextual factors that were interconnected with workload and interruptions during the provision of the treatment.
[bookmark: _Toc240635712]5.3.2 to examine the system-related factors contributing to medication administration errors
This objective was also addressed. After identifying different types of medication administration errors, the review revealed that workload, staffing, communication, and organisational culture are also major contributors to medication administration errors.
Ayre et al. (2023) and Kellett (2025) identified that there are several system-related factors, including workload, staffing issues, communication problems, lack of proper documentation, complex organisational culture, inappropriate leadership approach, and lack of knowledge to use the technology effectively, which are some of the major issues.
The international evidence also showcased that technology may introduce unintended problems when users cannot handle the tool properly, or there were several times when systems did not fit clinical workflow (Van Offenbeek et al., 2024).
[bookmark: _Toc240635713]5.3.3 Evaluating the impact of medication administration errors on patient safety
The third objective was also addressed. This review demonstrated that these issues will directly affect patient safety and will not only cause minor adverse effects, but they can potentially be life-threatening.
This review included two cohort studies, which are Härmä et al. (2022) and Cross et al. (2024) emphasized and explored medication-related outcomes and patient safety. Both of these publications included many types of evidence, but the primary focus was on patient safety because cohort research may investigate the links between exposure or working conditions and outcomes across time.
Aside from the research included in the review, there is a larger literature that acknowledges medication-related concerns as a substantial patient safety issue (Bourne et al., 2022). According to research, not all pharmaceutical delivery errors cause the same level of harm, which indicates that certain errors can be discovered and addressed before they reach the patient (Al-Worafi, 2023). On the other hand, there are several times when the error reached the patient but caused no observable harm.
[bookmark: _Toc240635714]5.3.4 Identifying evidence-based interventions used to reduce medication administration errors
The 4th objective was appropriately addressed. For the 4th objective, the review provided several methods for reducing medication administration errors, such as educating healthcare professionals more and more, double-checking, standardisation, electronic prescribing, and barcode systems, along with recruiting proper employees to handle these digital tools and multidisciplinary collaboration.
Among the 10 studies, Marzi et al. (2025), Saliya (2023), Almusaed et al. (2025), Tanlaka and Aryal (2025), and Ali (2024) identified several interventions and safety barrier approaches, including the need for staff education, providing a proper environment for continued professional development, ensuring double-checking, electronic prescribing, barcode medication administration, pharmacist involvement, dose checking after calculating the dose, and, most importantly, monitoring the outcome.
Among the other investigations, some systematic evaluations discovered evidence that the healthcare system is extremely complicated, and combining education with risk management measures can assist the business in reducing mishaps (Singh et al., 2023). According to certain studies, the increase in errors or patient injury is solely due to a lack of recording and double-checking (Martey, 2025).
[bookmark: _Toc240635715]5.3.5 Providing recommendations for improving medication administration practice and improving patient safety within the healthcare system,
The 5th and final objective was also addressed. This objective was met through the identification of practical recommendations arising from the themes because each theme provided the problem, and giving recommendations and evidence supports continuous professional education, adequate staffing, workload management, improved communication, and proper use of technology. Working with several skilled people, such as pharmacists and nurses, is mandatory.
The aggregate findings of the ten included studies support multiple levels of recommendation. All of the research included in this review made professional-level recommendations for continuing education competency development and correct documentation, as well as improvements to specific activities. All of these research papers emphasised the importance of adequate staffing at the management and organisational levels, workload management, and a supportive leadership approach to ensure employees are free of stress or external disruption and are encouraged, as a positive safety culture is critical.
A wide spectrum of research, as well as WHO's methodology, suggests that coordination among several healthcare providers, patients, and the drug system is necessary. According to WHO, transitions in care are one of the most important worldwide actions (Souza et al., 2024).  Evidence and interventions also suggest that healthcare professionals must know about risk management and the appropriate use of technology (Alhuwaydi, 2024).
[bookmark: _Toc240635716]5.4 Implications and future research needs
Moving toward reshaping the organisational structure, they should examine the staffing workload, communication systems, effective use of technology, and any kind of incident while investigating. The organisation should organise training including medication knowledge, dose calculation, patient identification, and proper documentation practices (Saif et al., 2024). The organisation should implement electronic prescribing and barcode systems technology along with appropriate training, monitoring, and assessment of the handling procedures for people who handle these technologies to avoid unintended consequences.
[bookmark: _Toc240635717]5.5 Strengths and limitations
[bookmark: _Toc240635718]5.5.1 Strength
The major strength of this systematic review is that, rather than identifying a single or a few reasons for the research topic, it focuses on the multi-level nature of medication administration errors. Along with concentrating on the main individuals, who are the healthcare professionals, the review considered all dimensional factors, such as professional, organisational, environmental, technological, and communication factors (Nagle et al., 2024).
[bookmark: _Toc240635719]5.5.2 Limitations
Despite this, several limitations should be acknowledged as well. Even though the researcher screened 268 records initially, only 10 studies were included in the final synthesis, which restricts several available pieces of evidence related to this issue. Most of these studies were assessed as high quality, but some of them were rated as moderate quality, which may limit the strength of the evidence. A primary research study could have find some of these limitations by collecting context-specific data straightly from healthcare professionals and clinical settings.
[bookmark: _Toc240635720]Conclusion
In conclusion, this chapter was the discussion chapter, which critically evaluated the findings of the systematic review and identified whether the findings have a relation to the research question and five research objectives. First of all, the discussion demonstrated that the research identified multifactorial events that are causing medication administration errors, which are the interactions between human, organisational, environmental, technological, and communication factors. After that, this chapter ensures that all five research objectives were addressed by the systematic review, as it identified the main types of medication administration errors; after that, this review examined system-related contributing factors. Finally, this review developed recommendations for improving medication administration practice. After discussing the whole systematic review, the most significant conclusion is that medication administration errors cannot be effectively addressed by focusing only on a specific individual or education alone because there are a variety of consequences. 
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