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Addressing Nurse-Related Medication Administration Errors in Indian Hospitals. A Systematic Review of Quality Improvement Approaches.
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Background:
 Medication administration errors (MAEs) represent a major patient safety concern globally, with nurses occupying a critical role as the final safeguard in the medication-use process. In India, healthcare systems face unique challenges including staffing shortages, high workloads, limited technological support, and hierarchical organisational cultures, all of which increase nurses’ vulnerability to medication administration errors. While individual studies have explored these issues, a comprehensive synthesis of qualitative evidence remains limited.
Aim:
 This study aimed to systematically review and synthesise qualitative research examining nurse-related medication administration errors in Indian hospital settings, with a specific focus on identifying contributory factors and evaluating quality improvement approaches.
Methods:
 A systematic literature review was conducted following PRISMA 2020 guidelines. Five electronic databases (PubMed/MEDLINE, CINAHL, Scopus, Web of Science, and Google Scholar) were searched for qualitative primary studies published between 2015 and 2024. Eight studies meeting the inclusion criteria were critically appraised using the Critical Appraisal Skills Programme (CASP) qualitative checklist. Data were analysed using thematic synthesis guided by Braun and Clarke’s framework.
Results:
 Four overarching themes emerged: (1) knowledge and competency deficits, (2) systemic and organisational barriers, (3) ethical and socio-cultural dynamics, and (4) quality improvement initiatives and technology adoption. Nurses reported inadequate pharmacological training, cognitive overload due to excessive workload, fear of blame within punitive reporting cultures, and limited access to standardised protocols and digital safety systems as key contributors to medication errors. Quality improvement interventions, including continuing professional education, standard operating procedures, and electronic medication systems, demonstrated potential to improve medication safety when adequately supported.
Conclusion:
Nurse-related medication administration errors in Indian hospitals are primarily driven by complex interactions between individual, organisational, and cultural factors rather than isolated professional negligence. Sustainable improvements in medication safety require multifaceted quality improvement strategies that prioritise workforce development, supportive organisational cultures, non-punitive reporting systems, and context-appropriate technological adoption.
Keywords:
Medication administration errors; patient safety; nurses; quality improvement; Indian hospitals; qualitative systematic review.




[bookmark: _Toc1284412258][bookmark: _Toc567806317]CHAPTER 1: INTRODUCTION
[bookmark: _Toc214604831][bookmark: _Toc324294078]1.1 Introduction
Medication administration is one of the most safety-critical responsibilities performed by nurses, requiring high levels of clinical judgement, pharmacological knowledge, and situational awareness. Within healthcare systems, patient safety incidents arise from multiple sources, including diagnostic errors, prescribing errors, dispensing errors, documentation failures, and organisational system failures. Among these, nurse-related medication administration errors represent a particularly significant category, as nurses function as the final checkpoint in the medication-use process. In India, nurses form the backbone of the healthcare delivery system and are responsible for administering the majority of medications in inpatient settings (Sreedharan et al., 2016; Suryanarayanan et al., 2015). The multi-step nature of medication administration from interpreting physician orders to dose calculation, preparation, and final delivery renders the process vulnerable to interruptions, communication failures, and environmental pressures such as overcrowded wards, high noise levels, frequent patient and staff interruptions, inadequate lighting, time pressure, and simultaneous competing clinical demands, all of which can negatively affect concentration and decision-making during medication administration (Paul et al., 2024; Muthathi et al., 2014).
Globally, the World Health Organization recognises medication errors as a major patient-safety challenge, with low- and middle-income countries (LMICs) experiencing a disproportionate burden due to workforce shortages and infrastructural limitations (WHO, 2020). In India, systemic constraints within public healthcare facilities further compound these risks. Nurse and patient ratios in many government hospitals range between 1:20 and 1:30, far exceeding the recommended 1:4–6 ratio for safe inpatient care (MoHFW, 2018; ICMR, 2021). Such staffing inadequacies significantly increase cognitive workload, reduce opportunities for double-checking medications, and limit adherence to standard safety protocols, thereby heightening the likelihood of medication administration errors.
Qualitative research conducted across Indian hospital settings consistently highlights how nurses experience medication administration within demanding and high-pressure work environments. Nurses frequently report multitasking, frequent interruptions, extended working hours, and fatigue as routine aspects of clinical practice, all of which negatively influence concentration and decision-making during medication administration (Sreedharan et al., 2016; Suryanarayanan et al., 2015; Paul et al., 2024). Additionally, inadequate staffing and limited supervisory support often compel nurses to prioritise task completion over safety checks, increasing vulnerability to errors such as missed doses, wrong-time administration, and dosage miscalculations (Muthathi et al., 2014).
Importantly, nurse-related medication administration errors are not solely the result of individual negligence but are deeply embedded within organisational and system-level constraints. Limited access to continuous professional training, inconsistent availability of clear medication guidelines, and minimal use of technological safety aids place excessive reliance on individual nurse vigilance (ICMR, 2021). Understanding how these contextual and structural factors shape nurses’ medication practices is therefore essential for developing effective, context-specific quality improvement strategies aimed at enhancing patient safety within Indian healthcare settings.

[bookmark: _Toc34937091][bookmark: _Toc2033969479]1.2 Background and Context
Nurses in India operate within dynamic, high-pressure hospital environments where medication administration requires both technical competence and adaptability. Research indicates that nurses frequently face systemic barriers such as limited access to updated drug information, unclear physician prescriptions, and inconsistent documentation formats, all of which increase susceptibility to error (Sreedharan et al., 2016; Paul et al., 2024). In many hospitals, medication charts remain handwritten, contributing to misinterpretation and transcription errors a challenge linked to infrastructure gaps and slow adoption of digital systems (MoHFW, 2019; WHO, 2020). National policy reviews reveal that fewer than 15% of Indian hospitals have electronic health records or barcode medication administration systems, despite global evidence showing these technologies significantly reduce preventable medication harm (NABH, 2020; WHO, 2020).
Frontline qualitative evidence from Kerala, Mangaluru, and South India shows that medication administration practices are heavily influenced by workload intensity, staffing shortages, and environmental pressures such as noise and frequent clinical interruptions (Suryanarayanan et al., 2015; Muthathi et al., 2014; Paul et al., 2024). Nurses also report that insufficient orientation programmes and lack of ongoing skill-based training contribute to reduced confidence in handling high-risk medications (Sreedharan et al., 2016; Paul et al., 2024). These findings align with WHO workforce reports showing that 60% of Indian nurses work without regular refresher training despite rapidly evolving pharmaceutical guidelines (WHO, 2019; ICMR, 2021).
Leadership and organisational culture further shape medication safety outcomes. Studies reveal that hierarchical communication norms, limited managerial feedback, and punitive responses to mistakes discourage transparent reporting of medication incidents (Sreedharan et al., 2016; Suryanarayanan et al., 2015; Muthathi et al., 2014). When nurses fear blame or disciplinary action, they are less likely to report near misses, limiting opportunities for learning and system-level improvements (NABH, 2020; WHO, 2020). These contextual realities highlight the importance of exploring qualitative evidence to understand how nurses perceive medication administration challenges and how quality improvement strategies can address these complex, multi-level issues.

[bookmark: _Toc774665438][bookmark: _Toc594561042]1.3 Purpose of the Study 
The purpose of this study is to conduct a systematic review of qualitative research to explore the experiences, perceptions, and contextual factors influencing nurse-related medication administration errors in Indian hospitals. The review aims to synthesise the evidence to understand how organisational structures, workforce conditions, training gaps, and cultural factors affect the safety of medication administration practices (Sreedharan et al., 2016; Suryanarayanan et al., 2015; Paul et al., 2024). By integrating findings across multiple settings and qualitative approaches, the study seeks to identify areas where structured quality improvement interventions may be most effective.

[bookmark: _Toc425144019][bookmark: _Toc1692961062]1.4 Aim of the Study 
The aim of this study is to evaluate how quality improvement strategies can reduce nurse-related medication administration errors within Indian hospital settings through synthesis of qualitative evidence.

[bookmark: _Toc1225578855][bookmark: _Toc1490580143]1.5 Research Objectives 
1. To explore nurses’ experiences and perceptions related to medication administration in Indian hospitals.
2. To identify contextual and organisational factors contributing to medication administration errors.
3. To evaluate the strengths and weaknesses of existing medication safety practices reported in qualitative studies.
4. To synthesise qualitative findings to propose quality improvement strategies for enhancing medication safety in India.

[bookmark: _Toc802122731][bookmark: _Toc787978050]1.6 Research Questions 
What organisational and practice-related factors influence nurses’ medication administration processes in Indian hospitals, and how do these factors affect the accuracy and safety of medication delivery?
Why do nurses encounter persistent challenges in maintaining safe medication administration practices, and how do workload pressures, communication barriers, and environmental constraints contribute to these challenges?
How can quality improvement approaches be utilised to enhance medication administration safety among nurses in India, and what evidence-informed strategies can be identified from existing qualitative research?

[bookmark: _Toc972766633][bookmark: _Toc538043234]1.7 Significance of the Study 
This review will generate context-specific insights that are essential for improving patient safety and supporting nursing practice in India. Existing research highlights multiple barriers staff shortages, inadequate training, hierarchical communication patterns, and infrastructural limitations that hinder medication safety, yet no comprehensive synthesis of qualitative findings currently exists (Sreedharan et al., 2016; Muthathi et al., 2014; Suryanarayanan et al., 2015). The findings will be valuable for policymakers, hospital administrators, nursing educators, and clinical leaders seeking evidence-informed strategies to strengthen medication safety. By focusing on qualitative perspectives, this review captures the lived experiences of nurses, allowing for a deeper understanding of the human, cultural, and organisational factors that influence medication administration processes.

[bookmark: _Toc92151035][bookmark: _Toc2029680296]1.8 Chapter Summary 
This chapter has outlined the context, purpose, aim, objectives, and significance of the study, highlighting the importance of addressing nurse-related medication administration errors in India. It emphasised systemic, organisational, and workforce-related factors that shape medication safety and justified the need for a qualitative systematic review. The next chapter will explore the existing literature on medication safety, nursing practice, and quality improvement frameworks to provide the conceptual foundation for this research.






[bookmark: _Toc469245294][bookmark: _Toc1079634286]CHAPTER 2: LITERATURE REVIEW
[bookmark: _Toc1771907099][bookmark: _Toc779875237]2.1 Introduction
Medication administration is a core nursing responsibility and represents the final and most critical stage of the medication use process. Unlike prescribing or dispensing, administration errors occur at the point of direct patient contact, meaning that any mistake has immediate and potentially irreversible consequences for patient safety. Errors at this stage have been strongly associated with increased patient morbidity, preventable mortality, prolonged hospital stays, and substantial healthcare costs due to the need for additional treatment and monitoring. As nurses act as the final safeguard in the medication pathway, their role is central to preventing medication-related harm.
In India, nurses frequently work in high-pressure hospital environments characterised by staff shortages, high patient turnover, extended working hours, and limited access to technological safety systems. These conditions significantly increase cognitive workload and reduce opportunities for double-checking medications, thereby increasing the likelihood of medication administration errors (MAEs). As a result, MAEs are increasingly recognised as a major patient safety concern within Indian healthcare settings. The World Health Organization (WHO) estimates that medication errors contribute to approximately one in ten hospital admissions globally, highlighting their substantial clinical and economic impact (WHO, 2017).
Although global data provide useful context, the factors influencing MAEs in India are shaped by unique organisational, educational, and cultural conditions. This chapter critically reviews the existing literature on nurse-related medication administration errors in India, drawing predominantly on Indian qualitative, quantitative, and mixed-methods studies. Where Indian evidence is limited, international literature is used selectively to support conceptual understanding and contextualise findings. The aim of this chapter is to provide a comprehensive and statistically supported overview of the magnitude, nature, contributing factors, and consequences of MAEs in Indian nursing practice, thereby establishing a strong foundation for the subsequent methodological and analytical chapters.

[bookmark: _Toc1952596221][bookmark: _Toc449789718]2.2 Defining Nurse-Related Medication Administration Errors
Medication administration errors are defined as any preventable event that may cause or lead to inappropriate medication use or patient harm while the medication is under the control of a healthcare professional, particularly nurses during preparation, administration, or documentation (NCC MERP, 2001). This definition emphasises preventability and recognises that errors can arise from individual actions as well as system-level failures. Within nursing practice, administration errors may occur during dose calculation, preparation, timing, route selection, or documentation, all of which require accuracy, clinical judgement, and situational awareness.
In the Indian context, MAEs most frequently include wrong dose, wrong time, omission of prescribed medications, incorrect route of administration, and incomplete or inaccurate documentation (Pote et al., 2017). These error types reflect both individual-level challenges, such as limited pharmacological knowledge, and systemic pressures, including workload intensity and inadequate supervision. Indian observational studies report that timing errors account for nearly 30–40% of all MAEs, followed by dose errors (20–25%) and omission errors (15–20%) (Pavithra et al., 2020).
These findings highlight how multitasking, frequent interruptions, and time constraints shape nursing practice in Indian hospitals. While global definitions offer a standardised framework for understanding medication errors, Indian studies consistently emphasise the importance of context-specific interpretation due to differences in staffing models, nurse training pathways, documentation practices, and ward environments. Understanding these contextual nuances is essential for designing effective quality improvement interventions tailored to Indian healthcare settings.

[bookmark: _Toc222137076][bookmark: _Toc1681861893]2.3 Burden and Prevalence of Nurse-Related Medication Errors in India
Quantitative evidence suggests that medication administration errors are highly prevalent in Indian hospitals, with reported rates varying across clinical settings and study designs. A prospective observational study by Pote et al. (2017), conducted in a tertiary care hospital, reported that 18.5% of observed medication administrations involved at least one error. Similarly, Pavithra et al. (2020) identified MAE rates exceeding 30% in high-dependency units, with errors occurring more frequently during night shifts when staffing levels were lower and fatigue was more pronounced.
Self-reported data further indicate the widespread nature of medication errors among nurses in India. Cross-sectional surveys suggest that over 60% of Indian nurses report having committed at least one medication error during their professional career, yet fewer than 25% formally report these incidents through institutional reporting systems (Kumari & Rao, 2014). This discrepancy between occurrence and reporting highlights the limitations of relying solely on incident reports to estimate true error prevalence.
Fear of blame, absence of anonymous reporting mechanisms, and punitive organisational cultures have been consistently identified as major barriers to error reporting in Indian hospitals. As a result, the true burden of MAEs is likely to be underestimated. When Indian data are compared with international evidence, studies from high-income countries report lower observable error rates, often below 10%, largely due to advanced safety systems such as barcode medication administration (BCMA) and electronic medication administration records (eMARs) (Westbrook et al., 2011). This contrast underscores structural and technological disparities influencing medication safety in India.
[bookmark: _Toc2102843812][bookmark: _Toc737807699]2.4 Quantitative Evidence on Contributing Factors in India
Quantitative studies conducted in Indian hospital settings consistently identify workload and staffing shortages as key predictors of medication administration errors. Rajpurohit et al. (2023) reported that nurses responsible for managing more than ten patients per shift were twice as likely to commit MAEs compared to those caring for fewer patients. High patient loads reduce the time available for medication preparation, verification, and documentation, increasing reliance on memory and informal workarounds.
Extended working hours, rotational night shifts, and inadequate rest periods further exacerbate fatigue-related errors. Fatigue impairs concentration, calculation accuracy, and clinical decision-making, particularly during complex medication regimens. A multicentre study across public hospitals in India found that nearly 70% of nurses had not received formal medication safety training in the previous two years, increasing dependence on experiential learning rather than evidence-based protocols (Pavithra et al., 2020).
Additionally, the lack of standardised medication administration protocols and absence of double-checking systems were associated with a 40% higher likelihood of dose calculation errors. While international quantitative studies are referenced sparingly to reinforce associations between nurse-to-patient ratios and error prevalence, Indian data remain the primary focus of analysis, highlighting the role of structural and organisational factors within local healthcare systems.
[bookmark: _Toc320595174][bookmark: _Toc1866894986]2.5 Qualitative Insights into Indian Nursing Practice
Qualitative research provides critical insight into how nurses perceive and experience medication administration within Indian healthcare settings, offering depth that quantitative data alone cannot capture. Interview-based studies consistently reveal themes of insufficient pharmacological knowledge, limited confidence among junior nurses, and fear of disciplinary action following medication errors (Kumari & Rao, 2014).
D’Souza et al. (2019) reported that newly qualified nurses often felt inadequately prepared to administer high-risk medications, particularly in fast-paced ward environments. Many participants described anxiety, hesitation, and reliance on senior colleagues during medication rounds, reflecting gaps in undergraduate education and orientation programmes. Nurses also highlighted hierarchical communication structures, where questioning medical prescriptions was perceived as disrespectful, especially in interactions with senior doctors.
Although similar patterns have been reported internationally, Indian nurses often describe greater power distance and weaker safety cultures, which amplify the risk of underreported and repeated errors. These qualitative findings underscore the importance of addressing cultural and organisational barriers alongside technical training when designing medication safety interventions.

[bookmark: _Toc74518310][bookmark: _Toc731630135]2.6 Mixed-Methods Evidence and Integrated Statistical Findings
Mixed-methods studies conducted in Indian hospitals provide a more holistic understanding of MAEs by combining observational data with qualitative interviews. Pavithra et al. (2020) found that although approximately 85% of nurses demonstrated theoretical knowledge of the “five rights” of medication administration, fewer than 50% consistently adhered to these principles in routine clinical practice.
Qualitative components of mixed-methods research revealed that frequent interruptions, emergency demands, high documentation burden, and competing clinical priorities significantly disrupted medication rounds. These findings highlight the gap between knowledge and practice, suggesting that errors are often driven by environmental and organisational constraints rather than lack of awareness alone. International mixed methods studies are cited selectively to demonstrate that similar patterns exist globally, although their impact is more pronounced in Indian hospital settings due to resource limitations and staffing pressures (Härkänen et al., 2019).
[bookmark: _Toc1098903805][bookmark: _Toc1481504217]2.7 Organisational and System-Level Contributors in India
System level factors play a critical role in shaping medication safety within Indian nursing practice. Public hospitals in India frequently operate with nurse-to-patient ratios as high as 1:20, far exceeding the WHO-recommended ratio of 1:4 to 1:6 for acute care settings (WHO, 2016). Such disparities substantially increase cognitive load, reduce opportunities for cross-checking, and heighten the risk of administration errors.
Infrastructural limitations further compound these risks. Many hospitals lack electronic prescribing systems, barcode scanning technologies, and integrated medication records. Limited access to updated drug guidelines and inconsistent supervisory support increase reliance on handwritten prescriptions and verbal instructions, both of which are prone to misinterpretation. A national survey indicated that fewer than 30% of Indian hospitals utilise electronic medication systems, reinforcing dependence on manual processes that increase error vulnerability (WHO, 2019).
[bookmark: _Toc553363328][bookmark: _Toc2028385232]2.8 Theoretical and Conceptual Perspectives
Indian researchers increasingly apply systems-based theories to explain medication errors, shifting focus away from individual blame toward organisational accountability. The Swiss Cheese Model conceptualises errors as the result of aligned system failures, where multiple defensive layers are breached simultaneously (Reason, 2000). This model is particularly relevant in Indian hospitals, where staffing shortages, inadequate training, and weak reporting cultures create multiple gaps in safety defences.
The Donabedian Model further supports analysis by categorising influences into structural limitations, flawed processes, and adverse outcomes. Applying these frameworks allows researchers to examine how organisational structures and care processes interact to produce medication errors. Where Indian literature lacks theoretical depth, these internationally recognised models are used to strengthen analytical rigour without overshadowing context-specific evidence.
[bookmark: _Toc2041753744][bookmark: _Toc663507975]2.9 Gaps in Indian Literature
Despite a growing body of research, several gaps persist within the Indian literature. Most studies are single-centre and cross-sectional, limiting generalisability across diverse hospital settings. There is a notable lack of longitudinal studies examining the sustained impact of quality improvement interventions on medication safety. Additionally, qualitative research exploring nurses’ emotional responses, moral distress, and coping mechanisms following medication errors remains limited.
These gaps highlight the need for comprehensive synthesis and targeted quality improvement research that captures both technical and human dimensions of medication safety within Indian nursing contexts.
[bookmark: _Toc327853098][bookmark: _Toc2028046106]2.10 Chapter Summary
This chapter has presented a detailed and statistics-rich review of predominantly Indian literature on nurse-related medication administration errors, supported selectively by international evidence. The findings demonstrate that MAEs in India are common, under-reported, and driven by complex interactions between individual competence, organisational culture, and systemic constraints. By synthesising quantitative, qualitative, and mixed-methods evidence, this chapter provides a strong and credible foundation for the subsequent methodology and analysis chapters.



[bookmark: _Toc1059440962][bookmark: _Toc2056843266]CHAPTER 3: METHODOLOGY
[bookmark: _Toc675797591][bookmark: _Toc1438027920]3.1 Introduction
This chapter outlines the methodology employed in this systematic review, which focuses on nurse-related medication administration errors (MAEs) in Indian hospital settings. The review critically synthesises qualitative primary research published between 2015 and 2024, aiming to explore the underlying human, organisational, and systemic factors contributing to these errors. A systematic review design was selected for its transparency, rigour, and ability to minimise bias while providing a comprehensive synthesis of existing evidence (Moher et al., 2019).
The exclusive inclusion of qualitative studies enables in-depth exploration of nurses’ experiences, perceptions, and contextual challenges influencing medication safety, offering insights that quantitative approaches may not fully capture (Thomas et al., 2020; Patel et al., 2022). This methodological approach supports critical analysis of how existing studies have identified causes of MAEs and proposed potential quality improvement strategies, thereby contributing to evidence-based recommendations for improving patient safety and nursing practice in India (Rajpurohit et al., 2023).
[bookmark: _Toc1574170320][bookmark: _Toc177245286]3.2 Systematic Literature Review (SLR)
This study employed a systematic literature review (SLR) methodology to identify, evaluate, and synthesise qualitative primary research examining nurse related medication administration errors in Indian hospital settings. An SLR approach was chosen to ensure a structured, transparent, and reproducible process for evidence identification and synthesis, thereby reducing the risk of selection bias and enhancing the credibility of the review findings.
The review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines to guide the search, screening, eligibility assessment, and synthesis processes (Page et al., 2021). PRISMA was selected over alternative reporting frameworks such as ENTREQ or MOOSE because it provides a comprehensive and standardised structure for documenting methodological decisions and reporting outcomes. This framework is widely recognised in healthcare research and supports clarity, transparency, and reproducibility (Haddaway et al., 2020).
Only qualitative studies were included to enable in-depth exploration of nurses’ lived experiences, workplace realities, and organisational influences on medication administration errors. Qualitative research is particularly suited to examining complex human and cultural factors such as communication dynamics, professional hierarchies, and safety culture that are not easily captured through quantitative methods alone (Patel et al., 2022).
Furthermore, the review was restricted to studies conducted in Indian hospital settings to ensure contextual relevance. Healthcare delivery in India is shaped by distinctive structural, cultural, and workforce characteristics, including staffing patterns, hierarchical professional relationships, and resource variability. Limiting the scope to Indian hospitals therefore enhanced the applicability of the findings to local nursing practice, policy development, and quality improvement initiatives (Rajpurohit et al., 2023).
[bookmark: _Toc1257343116][bookmark: _Toc1022179901]3.3 Search Strategy and Databases

[bookmark: _Toc1510201053][bookmark: _Toc434800894]3.3.1 PICO Framework
To ensure a rigorous and comprehensive search strategy, this systematic review was guided by the PICO framework (Population, Intervention, Comparison, Outcome). The framework provided a structured approach for defining the research focus and identifying relevant qualitative studies, ensuring alignment between the research question, inclusion criteria, and study aim (Schardt et al., 2019).
Although frameworks such as PEO and PIO are commonly used in qualitative research, PICO was deliberately selected for this review because it allows the inclusion of comparative elements, which is particularly useful for evaluating quality improvement interventions and their influence on medication safety outcomes. This methodological choice strengthened the coherence of the review and supported a focused synthesis relevant to nursing practice and healthcare improvement in Indian hospital settings.

Table 3.1: PICO Framework
	Population (P)
	Nurses working in Indian hospitals involved in medication administration

	Intervention (I)
	Quality improvement approaches

	Comparison (C)
	Current or standard practices without structured interventions, or pre-intervention performance.

	Outcome (O)
	Reduction in medication administration errors, improved safety culture, increased reporting, enhanced knowledge and skills of nurses.




 
Although frameworks such as PEO (Population, Exposure, Outcome) and PIO (Population, Intervention, Outcome) are often applied in qualitative research, PICO was deliberately chosen for this review because it allows the inclusion of comparative elements, making it more suitable for evaluating the effects of quality improvement interventions. This critical selection strengthened the methodological coherence of the review and supported a context-specific synthesis relevant to nursing practice, patient safety, and healthcare improvement in Indian hospitals (Rajpurohit et al., 2023).
 3.3.2 Databases Searched
The following electronic databases were searched to identify relevant studies:
· PubMed/MEDLINE – for biomedical and clinical nursing research
· CINAHL (Cumulative Index of Nursing and Allied Health Literature) – for nursing-specific studies
· Scopus – for multidisciplinary health sciences literature
· Web of Science – for peer-reviewed international evidence
· Google Scholar – for additional Indian studies and grey literature
The search was limited to English language publications between 2015 and 2024, reflecting the period during which patient safety frameworks and medication error reporting gained increased attention in Indian healthcare settings.
All retrieved records were exported to EndNote reference management software, where duplicate records were removed. Title and abstract screening was conducted, followed by full-text eligibility assessment based on the predefined inclusion and exclusion criteria.
A total of 512 records were initially identified. After removing duplicates, 430 records remained. Of these, 54 full-text articles were reviewed for eligibility, and 46 were excluded as they did not directly address nurse-related medication administration errors in Indian hospitals. This process resulted in the inclusion of eight qualitative primary studies, which formed the evidence base for this dissertation.









PRISMA FLOW DIAGRAM (Figure 3.1)
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[bookmark: _Toc1462065944][bookmark: _Toc1130324829]3.4 Inclusion and Exclusion Criteria

(Table  3.2)

	Inclusion
	Exclusion Criteria


	· Studies conducted in Indian hospital settings.

· Focus on nurse-related Medication Administration Errors (MAEs).
 
· Primary empirical research (qualitative).
 
· Publications from 2015-2024.

· Articles published in the English language. 
	· Studies conducted outside India.
 
· Studies focused exclusively on doctors, pharmacists, or students.
 
· Articles addressing prescribing or dispensing errors without nursing involvement.

· Editorials, reviews, conference abstracts, or commentaries.
 
· Non-English publications




[bookmark: _Toc491570019][bookmark: _Toc442750302]3.5 Quality Assessment (CASP Tool)
The Critical Appraisal Skills Programme (CASP) qualitative checklist was used to systematically assess the methodological rigour of all studies included in this systematic review. The checklist enabled structured evaluation of key quality domains, including clarity of research aims, appropriateness of the qualitative methodology, robustness of data collection and analysis, consideration of ethical issues, researcher reflexivity, and the relevance and credibility of findings (Singh et al., 2021). Employing CASP ensured consistency and transparency in the appraisal process and strengthened the trustworthiness of the review.
CASP was selected over alternative appraisal tools, such as the Joanna Briggs Institute (JBI) Checklist and the Mixed Methods Appraisal Tool (MMAT), because it is specifically designed for qualitative research and places greater emphasis on contextual understanding and interpretive depth. This focus was particularly appropriate given the exploratory nature of the included studies and the review’s emphasis on nurses’ experiences and organisational influences on medication administration errors.
Application of the CASP checklist demonstrated variability in methodological quality across the included studies. Studies such as Kalra et al. (2015) and Thomas et al. (2016) scored highly due to clearly defined aims, appropriate qualitative designs, transparent analytical processes, and comprehensive reporting. Rajpurohit et al. (2023) also demonstrated strong methodological rigour despite a relatively small sample size, supported by coherent data analysis and well-substantiated findings.
In contrast, some studies, including Narayana et al. (2014), offered valuable descriptive insights but provided limited discussion of researcher reflexivity, restricting assessment of potential bias. Overall, six studies were rated as high quality and two as moderate quality. The appraisal outcomes informed the interpretation and weighting of findings during synthesis, ensuring that conclusions were grounded in the most methodologically robust evidence available.
Why other tools are not used ?
	Tools
	Why not used

	JBI
	Focuses heavily on epistemology:indian qualitative studies rarely report this.

	COREQ
	A reporting guideline ,not an appraisal tool.

	MMAT
	Designed for mixed methods reviews.

	SRQR
	Reporting guideline ;not suitable for assessing quality.

	AXIS
	For quantitative cross sectional studies.




[bookmark: _Toc465706699][bookmark: _Toc732023811]3.6 Ethical Considerations
· This review synthesized secondary data from published studies. As such, formal ethical approval was not required. However, ethical principles were upheld by:
· Accurately representing study findings without misinterpretation.
· Providing full attribution to original authors.
· Respecting the integrity of participant perspectives reported in the included studies (Kalra et al., 2015; Thomas et al., 2016).
· Additionally, by critically appraising the methodological rigor of studies, the review ensured that ethical considerations within primary research (such as participant confidentiality and informed consent) were acknowledged.

[bookmark: _Toc2027337516][bookmark: _Toc706537010]3.7 Chapter Summary
This chapter outlined the methodology employed for systematically reviewing nurse-related medication administration errors in Indian hospitals. Guided by PRISMA and structured by the PICO framework, the review applied a transparent search, screening, and appraisal process. A total of eight primary studies were included, covering perceptions, barriers, and interventions. Data extraction and synthesis highlighted recurring themes of under-reporting, systemic challenges, and the positive impact of training programs. The CASP appraisal provided confidence in the quality of included studies.
Overall, this methodological approach ensures a rigorous foundation for analyzing nurse-related MAEs and identifying quality improvement strategies tailored to Indian healthcare systems.









[bookmark: _Toc438485255][bookmark: _Toc1879004400]Chapter 4: Data Extraction and Evaluation
[bookmark: _Toc1088801365][bookmark: _Toc1809120294]4.1. Introduction
This chapter presents the extracted information from the included studies in a structured format, facilitating clear comparison and synthesis. To achieve this, an evidence table is provided, detailing each study's characteristics, methods, and findings, alongside a summary table that highlights key outcomes relevant to nursing practice. Additionally, this chapter introduces the critical appraisal process and the quality assessment tools used, explaining their significance, strengths, and potential limitations in evaluating the research papers.
[bookmark: _Toc1298833067][bookmark: _Toc1728809551]4.2 Data Extraction
Data extraction can be defined as the systematic process of collecting, organising, and recording relevant information from multiple sources, which may often be unstructured or inconsistently reported across studies (Jonnalagadda, Goyal, and Huffman, 2015). In the context of nursing research, data extraction enables the researcher to collate key study details in a structured manner, ensuring that information essential to addressing the research question is not overlooked. This process is particularly important in systematic reviews, where findings from diverse studies must be compared and synthesised.
According to Schmidt (2021), data extraction within systematic reviews involves documenting core characteristics of each included study, such as study design, setting, participant characteristics, data collection methods, outcomes, and key findings, using a standardised format. Employing a structured extraction approach enhances consistency and reduces the risk of selective reporting or researcher bias. In this review, extracted data were organised into a predefined evidence table (Appendix A), allowing for systematic comparison across studies and facilitating identification of patterns, similarities, and differences in findings.
Furthermore, effective data extraction supports assessment of methodological quality and relevance by ensuring that sufficient contextual and methodological detail is available for subsequent critical appraisal. By capturing information related to study aims, sampling strategies, and analytical approaches, the data extraction process contributed to evaluating the robustness of the evidence base. Overall, this structured approach was essential for identifying emerging trends, assessing the quality of evidence, and supporting transparent thematic synthesis within the review.

[bookmark: _Toc135349640][bookmark: _Toc86694986]4.3 Critical Appraisal and Paper Quality Assessment
Critical appraisal refers to the systematic evaluation of research studies to determine their validity, reliability, and relevance within a specific clinical or research context (Tod, Booth, and Smith, 2022). In nursing research, where studies often vary widely in methodological quality and reporting standards, critical appraisal is a vital step in distinguishing robust evidence from studies with methodological limitations.
Systematic reviews frequently involve large numbers of studies retrieved from multiple databases, each employing different research designs, sampling strategies, and analytical methods. Critical appraisal enables the researcher to filter and prioritise studies that are most relevant to the research question and suitable for informing practice (Schmidt, 2021). By assessing factors such as methodological rigour, clarity of study aims, appropriateness of research design, sample selection, and outcome measurement, the appraisal process ensures that conclusions are based on credible and trustworthy evidence.
Patel et al. (2022) further emphasise that critical appraisal strengthens the credibility of systematic reviews by highlighting potential sources of bias and methodological weaknesses within primary studies. This process supports balanced interpretation of findings and prevents over-reliance on poorly designed research. In the present review, critical appraisal informed the weighting of evidence during synthesis, ensuring that greater emphasis was placed on studies demonstrating stronger methodological quality. Consequently, the appraisal process enhanced the overall reliability of the review’s conclusions and reinforced their relevance to nursing practice and patient safety.
[bookmark: _Toc1715174078][bookmark: _Toc1693420723]4.4 Critical Appraisal Tool
A critical appraisal tool is a structured framework designed to systematically assess the quality, reliability, and relevance of research evidence (Schmidt, 2021). Within nursing research, critical appraisal tools enable practitioners, policymakers, and researchers to evaluate whether a study’s methodology, data collection processes, analytical approaches, and reported findings are sufficiently robust to inform clinical practice and decision-making (Crowe and Sheppard, 2011). This process is particularly important in systematic reviews, where evidence from multiple studies must be compared and synthesised in a transparent and defensible manner.
A range of appraisal tools are available to assess research quality, each designed for specific study designs and methodological approaches. These include risk-of-bias instruments such as ROBINS-I for non-randomised studies, the Cochrane Risk of Bias tool for randomised controlled trials, and the GRADE approach for assessing the overall certainty of evidence (Todd et al., 2022). However, selecting an appropriate appraisal tool is crucial, as tools vary in their focus and suitability for qualitative, quantitative, and mixed-methods research (Tod et al., 2022).
Using an appraisal tool that aligns with the design and purpose of the included studies ensures a comprehensive evaluation of methodological rigour and credibility. It allows identification of potential sources of bias, assessment of transparency and consistency, and evaluation of whether study conclusions are adequately supported by the data (Long et al., 2020; Maeda et al., 2023). Ultimately, appropriate use of a critical appraisal tool strengthens the reliability of the evidence base and enhances the validity of conclusions drawn from the review.
[bookmark: _Toc1465550899][bookmark: _Toc448907732]4.5 Evaluation of the Studies Using the CASP Tool
For this systematic review, the Critical Appraisal Skills Programme (CASP) qualitative checklist was selected to appraise the included nursing studies, as it provides a structured and comprehensive approach specifically suited to qualitative research designs (Long et al., 2020). The CASP tool was preferred over alternative appraisal instruments such as the Joanna Briggs Institute checklist or AMSTAR 2 because it focuses on the distinctive features of qualitative research, including clarity of research aims, appropriateness of data collection methods, and the rigour and coherence of data analysis (Buccheri and Sharifi, 2017).
The CASP checklist enables evaluation of key aspects such as transparency of the research process, credibility and relevance of findings, and the extent to which researchers have considered ethical issues and reflexivity. These dimensions are essential for ensuring trustworthiness and interpretive depth in qualitative nursing research, particularly when exploring complex clinical and organisational phenomena such as medication administration errors (Quigley et al., 2019).
While the CASP tool is widely used and regarded as versatile, it has certain limitations. Its detailed focus on methodological rigour may present challenges for novice reviewers and requires careful judgement when applying criteria consistently across studies (Harrison et al., 2017). Additionally, an emphasis on methodological quality may occasionally overshadow the practical relevance or contextual applicability of findings, particularly in studies conducted within resource constrained clinical environments (Young and Solomon, 2009). These limitations were considered during appraisal to ensure balanced interpretation.
The CASP qualitative checklist comprises ten questions addressing core elements of study quality, and each included study was systematically evaluated against these criteria (see Appendix B). Applying the checklist consistently ensured comparability across studies and supported transparent judgement of evidence quality. The appraisal outcomes informed the weighting and interpretation of findings during synthesis, thereby strengthening the overall validity and credibility of the review’s conclusions.
[bookmark: _Toc1576077094][bookmark: _Toc503175653]4.5.1 Article 1 [Narayana et al. (2014)]
The study explored the perceptions of frontline healthcare workers regarding medication safety in Indian healthcare settings through focus groups and semi-structured interviews. According to CASP (2018), the qualitative methodology was appropriate because it allowed the exploration of complex human experiences related to medication safety. The research had a clear aim to understand how healthcare professionals identify, interpret, and respond to medication safety challenges. The qualitative design effectively captured the depth of emotions and workplace realities, aligning with DiCicco-Bloom and Crabtree (2006).
However, while the sample of nurses, pharmacists, and doctors increased transferability, the use of both focus groups and interviews may have diluted the interpretive depth (O’Connor et al., 2018). Thematic analysis using Braun and Clarke’s (2006) framework ensured credibility, revealing underreporting due to fear of blame and lack of structured training. Ethical requirements such as informed consent were adequately addressed. Overall, the methodology effectively supported the study’s purpose, though a purely qualitative focus might have yielded deeper insights into behavioural dimensions of medication safety.
[bookmark: _Toc1020392068][bookmark: _Toc924061568]4.5.2 Article 2 [ Kalra et al. (2015)]
This study examined barriers to improving patient safety in Indian healthcare through focus group discussions with doctors and nurses. The CASP (2018) checklist highlights the importance of matching research design to study aims. In this case, the focus group design was appropriate as it encouraged collective reflection on organisational and cultural barriers (Murphy, 2014).
The study’s clearly defined aim to explore organisational, cultural, and behavioural challenges was effectively addressed through open discussion. Data analysis via thematic analysis ensured transparent coding and thematic saturation. However, the absence of triangulation slightly limits validity. Identified themes, including heavy workload, communication gaps, and fear of error reporting, mirror findings by Gill (2008). Ethical protocols were followed, strengthening credibility. Yet, the small sample size restricted generalisability. Overall, the study design was relevant but could be improved through methodological triangulation to enhance trustworthiness.
[bookmark: _Toc1845664308][bookmark: _Toc1209150914]4.5.3 Article 3 [Pinto et al. (2015]    
This study explored how structured training empowered nursing students to prevent medication errors. According to CASP (2018), recruitment strategy is vital to ensuring relevance and diversity. The researchers recruited nursing students enrolled in a training program, which directly aligned with the study’s focus on learning outcomes. However, the limited inclusion of students from one institution may have constrained broader applicability.
Semi-structured interviews facilitated a nuanced understanding of behavioural change, consistent with DiCicco-Bloom and Crabtree (2006). Thematic analysis revealed enhanced awareness, confidence, and decision making abilities, echoing Mil et al. (2006). Ethical standards were upheld, yet researcher familiarity with participants risked bias, potentially influencing responses. Although recruitment aligned with the study’s purpose, a more varied sample could have enhanced representativeness and credibility, providing a more comprehensive picture of training effectiveness.
[bookmark: _Toc388671791][bookmark: _Toc976360492]4.5.4 Article 4 [Thomas et al. (2016).]
This qualitative descriptive study investigated nurses’ perceptions of medication errors in South India. According to CASP (2018), clarity in data collection enhances transparency and reproducibility. The study sufficiently described its use of semi-structured interviews to gather in-depth data from nurses across hospital departments, justifying this approach for exploring sensitive topics (DiCicco-Bloom & Crabtree, 2006).
However, limited information on interview duration, question structure, and data saturation weakens dependability. Thematic analysis identified workplace fatigue, poor supervision, and fear of punishment consistent with Ortiz (2015). Ethical protocols, including confidentiality, were well maintained. Although data collection was contextually appropriate, the absence of detailed procedural description hinders full assessment of methodological rigour. Strengthening transparency in how data were gathered and coded could have enhanced the study’s credibility and transferability.

[bookmark: _Toc2103634224][bookmark: _Toc1953357327]4.5.5 Article 5 [Pote et al. (2017)]
This mixed-method study examined nurses’ and interns’ perceptions of medication errors. CASP (2018) stresses that researcher-participant relationships can influence data authenticity. The study acknowledged the possibility of social desirability bias but did not elaborate on reflexivity or steps taken to minimise interviewer influence. This omission slightly undermines credibility.
Despite this, the study effectively explored factors such as workload stress, knowledge gaps, and hierarchical barriers, supporting Harrison et al. (2017). Ethical approval and anonymity were maintained, strengthening ethical validity. The qualitative component provided rich insights, though combining it with quantitative elements  have constrained interpretive nuance. The researchers’ limited reflection on positionality remains a weakness, as greater reflexivity could have improved transparency regarding bias and power dynamics within the interview process.

[bookmark: _Toc2117298765][bookmark: _Toc810961309]4.5.6 Article 6 [D’Souza et al. (2020)]
This qualitative study investigated the impact of pharmacist-led interventions on reducing medication errors. According to CASP (2018), rigorous analysis requires transparency, reflexivity, and systematic coding. Thematic analysis was well-structured, identifying enhanced communication, prescription accuracy, and accountability as key themes. However, the article lacked a clear description of how themes were developed or whether multiple coders were used, which affects confirmability.
Silverman (2016) supports such interpretive approaches for exploring interprofessional collaboration. Ethical protocols were followed, ensuring participant protection. Although findings were insightful, limited analytical detail raises concerns about potential researcher bias or selective interpretation. Greater explanation of coding procedures and data validation methods could have strengthened the analytical robustness and increased the study’s trustworthiness.
[bookmark: _Toc1667618662][bookmark: _Toc1113887961]4.5.7 Article 7 [Rajpurohit et al. (2023)]
This study focused on clinical supervision and reporting culture in preventing medication-related harm. Under CASP (2018), consideration of ethical issues is critical. The study clearly stated that ethical approval was obtained and confidentiality was ensured; however, it lacked discussion on managing emotional distress during sensitive interviews. Given that participants described fear and psychological pressure, omission of emotional safeguarding strategies represents an ethical gap.
Thematic analysis revealed fear of punishment, peer learning, and leadership openness as major themes, consistent with Hall and Johnson (2018). Despite potential social desirability bias, the study maintained credibility. A more proactive ethical approach, such as providing debriefing or counselling, could have demonstrated stronger ethical sensitivity and further reinforced the study’s integrity within emotionally charged healthcare contexts.

 4.5.8 Article 8 [Mishra et al. (2024).]
This phenomenological study explored newly qualified nurses’ experiences with medication administration challenges in hospital wards. CASP (2018) emphasises assessing research value that is, whether findings contribute meaningfully to practice and policy. The study generated important insights into time pressure, lack of mentorship, and emotional stress, offering practical recommendations for structured supervision and orientation programs.
While the study’s scope was limited to specific wards, its value lies in informing hospital management about the need for ongoing mentorship and psychological support. Ethical principles were observed, maintaining transparency and participant welfare. CASP evaluation confirmed methodological rigour, but future replication in varied clinical contexts could strengthen generalisability. Overall, the research holds significant applied value for developing supportive infrastructures that enhance medication safety among novice professionals.
[bookmark: _Toc1218301273][bookmark: _Toc439009338]Chapter 4 Summary
This chapter presented the systematic extraction and evaluation of qualitative nursing studies included in the review. Key information on study aims, methodology, participants, and findings was summarised in structured tables. Using the CASP tool, studies were appraised for methodological rigour, ethical compliance, and credibility. Common methodological strengths and limitations were identified, highlighting the importance of structured data extraction and critical appraisal in synthesising reliable qualitative evidence to inform nursing practice and patient safety.




[bookmark: _Toc2237703][bookmark: _Toc1431016867]Chapter 5: Data Analysis and Thematic Synthesis
[bookmark: _Toc2027811689][bookmark: _Toc1813942567]5.1 Introduction
This chapter presents a detailed thematic synthesis of eight qualitative studies exploring nurse-related medication administration errors (MAEs) within Indian hospital settings. These studies provide rich qualitative insights into the multifactorial causes of MAEs, ranging from individual nurse competencies to systemic healthcare challenges. The aim of this chapter is to analyse these data methodically to uncover core themes and subthemes that offer a nuanced understanding of MAEs from the nurses’ perspectives, ultimately guiding evidence-based quality improvement strategies relevant to the Indian healthcare context.

[bookmark: _Toc199736715][bookmark: _Toc674302684]5.2 Data Analysis Tool 
Thematic analysis, as outlined by Braun and Clarke (2006), was selected as the principal qualitative synthesis method for this systematic review due to its flexibility, accessibility, and transparent structure for analysing patterns in qualitative data. Thematic analysis is recognised as one of the most widely used methods for qualitative data analysis because it enables researchers to systematically identify, organise, and interpret meaningful patterns or themes across textual datasets (Ahmed et al., 2025). This method is particularly suitable for synthesising data from studies that explore complex experiences, perceptions, and contextual factors, such as nurses’ experiences of medication administration errors.
Braun and Clarke’s six-phase framework for thematic analysis provides a clear roadmap for analytic progression, starting from immersion in the data and culminating in the production of a coherent narrative that captures shared meanings across studies. The six phases familiarisation with data, generating initial codes, searching for themes, reviewing themes, defining and naming themes, and producing the final report  ensure that analysis is iterative and grounded directly in the data, while retaining analytic coherence and interpretive depth (Ahmed et al., 2025; Braun & Clarke, 2006). Researchers are encouraged to move back and forth between phases during analysis, enhancing reflexivity and depth of interpretation rather than treating the process as strictly linear (Kiger & Varpio, 2020). 
Utilising NVivo 12 software further strengthened the analytic process by improving the organisation, coding reliability, and retrievability of qualitative segments across the eight included studies. Computer-assisted qualitative data analysis software (CAQDAS) such as NVivo supports systematic data management, facilitates iterative coding, allows cross linking of concepts, and provides audit trails of coding decisions all of which enhance transparency and methodological rigour (Nowell et al., 2017). Without such tools, synthesising rich textual data from multiple sources can increase the risk of inconsistency or oversight. However, it is important to acknowledge that, as a secondary data synthesis, thematic analysis remains dependent on the depth and quality of primary authors’ reporting. Original descriptions may vary in completeness, and some contextual nuances inherent in first-hand data collection may not be fully accessible to the reviewer, thus shaping the scope and granularity of interpretations drawn in the review. 
[bookmark: _Toc28448501][bookmark: _Toc1097751963]5.3 Characteristics of the Identified Studies 
The studies included in this systematic review were geographically diverse across India, encompassing major metropolitan regions such as Mumbai and Chennai, as well as smaller urban centres like Chandigarh and Jaipur (Pote et al., 2017; Pinto et al., 2015; Rajpurohit et al., 2023; Mishra et al., 2024). This distribution reflects a broad cross-section of healthcare environments, ranging from tertiary care teaching hospitals to district and speciality facilities (Kalra et al., 2015; Thomas et al., 2016). Such diversity enhances the transferability of synthesised findings and underscores how medication administration practices and safety challenges may vary across different institutional contexts (Nowell et al., 2017).
Qualitative methodologies predominated in the included studies, with most employing semi-structured interviews and focus groups (Narayana et al., 2014; Kalra et al., 2015; Thomas et al., 2016; Pinto et al., 2015). These approaches are well-suited for eliciting in-depth perceptions, attitudes, and lived experiences of nursing professionals regarding medication safety, patient care dynamics, and organisational influences on practice (Braun and Clarke, 2006). Unlike structured quantitative surveys, semi-structured data collection allows participants to express nuanced views about their daily work, workplace culture, and perceived barriers to safe medication administration (Kiger and Varpio, 2020).
Sample sizes across studies ranged from 18 to 40 nurses, and some studies incorporated complementary perspectives from pharmacists and physicians to triangulate findings (Pote et al., 2017; Kalra et al., 2015; Pinto et al., 2015; Rajpurohit et al., 2023). While such sample ranges are typical for qualitative research and are appropriate for achieving thematic richness, relatively small and convenience-based samples raise considerations regarding transferability (Nowell et al., 2017). Specifically, the perspectives captured may reflect local institutional cultures and may not fully represent healthcare environments beyond the research settings (Kiger and Varpio, 2020). This limitation is particularly relevant for rural or resource-limited hospital contexts, which remain under-represented in the Indian qualitative research landscape (Rajpurohit et al., 2023). Nonetheless, the combined body of evidence offers valuable insights into common challenges and shared patterns across diverse clinical settings (Braun and Clarke, 2006).
The publication years of the included studies spanned from 2014 to 2024, covering a decade characterised by evolving healthcare practices and increased recognition of medication safety as a priority issue (Narayana et al., 2014; Kalra et al., 2015; Thomas et al., 2016; Rajpurohit et al., 2023; Mishra et al., 2024). During this period, nursing education, professional standards, and hospital safety initiatives have undergone gradual refinement in India, and the reviewed studies collectively capture these developments (Rajpurohit et al., 2023; Mishra et al., 2024). However, a notable pattern across many studies was the limited discussion of reflexivity and saturation. While ethical considerations, such as informed consent and confidentiality, were generally well addressed, many studies provided sparse detail on how researchers accounted for their positionality or determined data saturation (Nowell et al., 2017; Kiger and Varpio, 2020).
In summary, the characteristics of the identified studies demonstrate methodological appropriateness for exploring experiences related to medication administration errors, but also highlight areas where reporting practices could be strengthened (Nowell et al., 2017). The diversity of settings, depth of qualitative inquiry, and consistency in emerging themes provide a solid foundation for the thematic synthesis presented in subsequent sections (Braun and Clarke, 2006).

 
(TABLE 5.1)
	Themes
	Subthemes
	Contributing Studies

	Knowledge and Competency Deficits
	1. Inadequate pharmacological knowledge and medication calculation skills
	Pote et al. (2017); Rajpurohit et al. (2023); Mishra et al. (2024)

	
	2. Low confidence among junior and newly qualified nurses
	Thomas et al. (2016); Mishra et al. (2024)

	
	3. Inconsistent or inadequate training and lack of simulation-based learning
	Mishra et al. (2024); Thomas et al. (2016)

	
	4. Cognitive overload affecting clinical reasoning
	D’Souza et al. (2020); Pote et al. (2017)

	Systemic and Organisational Barriers
	5. High workload and staffing shortages
	D’Souza et al. (2020); Kalra et al. (2015); Rajpurohit et al. (2023)

	
	6. Frequent interruptions and competing clinical demands
	Pote et al. (2017); D’Souza et al. (2020)

	
	7. Poor communication and hierarchical barriers
	Pinto et al. (2015); Rajpurohit et al. (2023)

	
	8. Absence of standardised protocols and inconsistent supervision
	Kalra et al. (2015); Pote et al. (2017); Rajpurohit et al. (2023)

	Ethical and Socio-Cultural Dynamics
	9. Fear of blame and punitive reporting culture
	Narayana et al. (2014); Thomas et al. (2016)

	
	10. Societal and familial expectations influencing nurse behaviour
	Thomas et al. (2016); Mishra et al. (2024)

	
	11. Moral distress arising from resource constraints
	Kalra et al. (2015); Rajpurohit et al. (2023)

	
	12. Lack of ethical support and reflective spaces
	Narayana et al. (2014)

	Quality Improvement Initiatives and Technology Adoption
	13. Continuing professional education and competency-based training
	Mishra et al. (2024); Rajpurohit et al. (2023)

	
	14. Implementation of safety protocols and SOPs
	Kalra et al. (2015); Pote et al. (2017)

	
	15. Adoption of electronic medication systems (eMARs)
	D’Souza et al. (2020)

	
	16. Barriers to technology implementation in resource-limited settings
	Pinto et al. (2015)



[bookmark: _Toc2097953086][bookmark: _Toc1370436226]5.4 Emerging Themes and Subthemes
Four principal themes emerged through rigorous analysis: (1) Knowledge and Competency Deficits, (2) Systemic and Organizational Barriers, (3) Ethical and Socio-cultural Dynamics, and (4) Quality Improvement Initiatives and Technology Adoption. Each theme is critically discussed below with associated subthemes.
 5.4.1 Influence of Knowledge and Competency Deficits on Medication Errors
This theme captures the influence of limited pharmacological knowledge, inadequate training, and cognitive overload on medication errors among nurses. Across the included studies, deficits in medication related knowledge were consistently identified as a central contributor to unsafe administration practices, particularly in high-acuity hospital environments where nurses were required to manage multiple patients with complex treatment regimens. These knowledge gaps affected nurses’ ability to accurately calculate doses, recognise potential drug interactions, and respond appropriately to adverse medication events, thereby increasing vulnerability to error.
Subtheme 1.1: Inadequate Pharmacological Knowledge and Training
Pote et al. (2017) and Rajpurohit et al. (2023) found that many nurses possessed insufficient pharmacological understanding and lacked confidence when handling complex medication regimens. These gaps often stemmed from limited emphasis on applied pharmacology during undergraduate nursing education and insufficient refresher training once nurses entered clinical practice. As a result, nurses frequently relied on habitual practices or peer advice rather than evidence based pharmacological principles, increasing the likelihood of inconsistent and unsafe medication administration. Mishra et al. (2024) further emphasised that the absence of structured medication safety modules and infrequent competency evaluations diminished nurses’ preparedness to manage high-risk medications, contributing to dosage miscalculations, incorrect administration techniques, and delayed recognition of medication-related harm.
In several studies, junior nurses were identified as particularly vulnerable due to limited clinical exposure and lack of confidence in independent decision-making. Without systematic reinforcement of pharmacological knowledge, skill deterioration over time was evident, especially in environments where ongoing professional development was not prioritised. These findings suggest that initial qualification alone is insufficient to sustain medication safety competence throughout a nurse’s career.
Subtheme 1.2: Lack of Simulation-Based and Practical Learning
Mishra et al. (2024) noted that theoretical learning without adequate hands-on practice reduced nurses’ ability to manage real-time medication challenges effectively. The absence of simulation-based training restricted nurses’ capacity to anticipate high-risk situations, such as administering emergency drugs, managing infusion devices, or responding to rapid changes in patient condition. Thomas et al. (2016) similarly observed that newly graduated nurses often relied on peers for guidance rather than standardised protocols, reflecting gaps in structured induction and orientation programmes.
Limited exposure to simulation-based learning meant that nurses encountered complex medication scenarios for the first time in real clinical settings, often under time pressure and with limited supervision. This lack of experiential preparation heightened anxiety, reduced clinical confidence, and increased the likelihood of errors. The findings indicate that insufficient practical training undermines the translation of theoretical knowledge into safe clinical practice, particularly in high-demand hospital environments.
Subtheme 1.3: Cognitive Overload and Clinical Reasoning Challenges
High workloads and multitasking environments were strongly associated with cognitive fatigue and reduced focus during medication administration (Dsouza et al., 2020). Under conditions of time pressure, nurses frequently prioritised task completion over safety checks, resulting in skipped double-checking procedures and reduced cross-verification of drug charts. Frequent interruptions, such as patient queries, staff requests, and emergency calls, further disrupted concentration during critical stages of medication preparation and administration.
These findings align with Sweller’s (2010) cognitive load theory, which explains how excessive mental demands impair working memory and compromise clinical reasoning. When cognitive capacity is exceeded, nurses are more likely to rely on heuristics or automatic responses, increasing susceptibility to error. Over time, sustained cognitive overload contributed to fatigue, reduced vigilance, and normalisation of risk-taking behaviours.
Collectively, these subthemes demonstrate how educational shortcomings and cognitive pressures interact to undermine medication safety. The convergence of inadequate training, insufficient practical preparation, and excessive cognitive demands highlights the urgent need for structured, continuous professional development, regular competency assessment, and organisational strategies to reduce cognitive burden among nurses in Indian hospitals.
5.4.2 Systemic and Organisational Barriers Affecting Medication Safety
This theme relates to institutional shortcomings, including staffing inadequacies, poor communication, and lack of standardised protocols that contribute to medication administration errors. The reviewed studies consistently demonstrated that systemic constraints often limited nurses’ capacity to apply safe medication practices, even when individual knowledge and intentions were adequate.
Subtheme 2.1: Inadequate Staffing and Excessive Workload
Dsouza et al. (2020) and Kalra et al. (2015) revealed that high nurse-to-patient ratios resulted in physical fatigue, emotional exhaustion, and reduced attentiveness during medication administration. Overburdened nurses were frequently required to manage competing priorities, forcing them to prioritise urgent clinical tasks at the expense of routine safety practices such as dose verification, timely administration, and accurate documentation. These conditions increased reliance on memory and informal shortcuts, elevating the risk of error.
Persistent understaffing also limited opportunities for peer support and supervision, reducing the likelihood of double-checking medications or seeking clarification. The cumulative effect of excessive workload contributed to stress, burnout, and diminished job satisfaction, all of which indirectly compromised medication safety.
Subtheme 2.2: Poor Communication and Hierarchical Barriers
Communication breakdowns between nurses, doctors, and pharmacists emerged as a recurrent concern across the reviewed studies. Pinto et al. (2015) found that rigid hierarchical hospital structures often discouraged nurses from clarifying ambiguous prescriptions or questioning potentially unsafe orders. Rajpurohit et al. (2023) further reported that misinterpretation of physician orders due to unclear handwriting or verbal communication resulted in multiple administration errors.
Hierarchical dynamics created power imbalances that limited open dialogue and collaboration. Nurses frequently expressed fear of negative reactions from senior clinicians, leading to hesitation in seeking clarification. This lack of psychological safety increased the likelihood of assumptions and misinterpretations, directly undermining medication safety.
Subtheme 2.3: Absence of Standardized Policies and Supervision
Kalra et al. (2015) highlighted the absence of clear institutional guidelines governing medication preparation and administration. Rajpurohit et al. (2023) and Pote et al. (2017) further identified inconsistent supervision and variable documentation practices, resulting in deviations from established safety protocols. Without standardised operating procedures (SOPs), nurses relied on individual judgement or ward-specific norms, creating variability in practice and increasing error risk.
Inadequate supervision limited feedback, learning from near-miss events, and accountability. The absence of regular audits further reduced opportunities to identify systemic weaknesses or reinforce safe practices. These findings illustrate how policy gaps and weak governance structures contribute to unsafe medication environments.
Overall, the organisational barriers identified reflect deeply embedded systemic challenges within Indian healthcare institutions. Addressing these challenges requires coordinated reforms, including adequate staffing, supportive leadership, standardised protocols, effective supervision, and organisational cultures that prioritise safety over task completion.



5.4.3 Ethical and Socio-Cultural Dynamics Shaping Nurses’ Medication Practices
This theme highlights how workplace culture, ethical pressures, and societal expectations shape nurses’ attitudes toward medication errors and error disclosure. The reviewed studies demonstrate that ethical and socio-cultural dynamics play a powerful role in influencing nurses’ decision-making, emotional responses, and willingness to engage in transparent reporting practices related to medication safety.
Subtheme 3.1: Fear of Blame and Punitive Culture
Narayana et al. (2014) and Thomas et al. (2016) both identified that nurses often avoided reporting medication errors due to fear of reprimand, loss of employment, or damage to professional reputation. These fears were particularly pronounced in hierarchical hospital environments where errors were commonly attributed to individual negligence rather than systemic failure. Such punitive attitudes discouraged open discussion of errors and near-miss events, limiting opportunities for organisational learning and quality improvement. The absence of a supportive reporting environment reinforced silence and concealment, allowing unsafe practices to persist unaddressed.
The lack of a “just culture,” as conceptualised by Marx (2001), further exacerbated this issue. A just culture differentiates between human error, at-risk behaviour, and reckless conduct, promoting learning rather than punishment. However, the reviewed studies suggest that many Indian hospitals operate within blame-oriented cultures where accountability mechanisms are poorly defined. This environment not only suppresses reporting but also increases anxiety among nurses, negatively affecting confidence and professional well-being.
Subtheme 3.2: Societal and Familial Expectations Influencing Nurse Behaviour
Thomas et al. (2016) explained that cultural expectations of nurses as “flawless caregivers” placed significant psychological pressure on nursing staff. Nurses reported feeling morally obligated to meet unrealistic standards of perfection, particularly in interactions with patients’ families who often expected error-free care regardless of systemic constraints. Mishra et al. (2024) similarly observed that fear of social judgement and damage to professional identity led nurses to conceal near-miss events and minor errors, further reducing opportunities for organisational learning.
These societal pressures were intensified by the collectivist nature of many communities, where professional errors could carry reputational consequences beyond the workplace. Nurses described emotional distress, guilt, and self-blame following errors, even when these were influenced by factors beyond their control. Such socio-cultural expectations reinforced silence and inhibited open communication about safety concerns, perpetuating a cycle of underreporting and unresolved risk.
Subtheme 3.3: Resource Constraints and Ethical Dilemmas in Clinical Settings
Rajpurohit et al. (2023) and Kalra et al. (2015) described how nurses frequently experienced moral distress when required to administer medications under suboptimal conditions, such as inadequate staffing, poor lighting, limited supplies, or malfunctioning equipment. These constraints placed nurses in ethically challenging situations where they were unable to provide care in accordance with professional standards and patient safety principles. Nurses reported feeling torn between completing tasks under pressure and adhering to safe medication practices.
Narayana et al. (2014) further noted that formal ethical reflection opportunities and support mechanisms were rarely available to help nurses navigate these dilemmas. The absence of ethics committees, counselling services, or peer-support forums meant that moral distress often remained unresolved, contributing to emotional exhaustion and disengagement. Over time, repeated exposure to ethically compromised care environments eroded professional morale and increased tolerance of unsafe practices.
Together, these socio-cultural and ethical subthemes highlight the profound influence of organisational culture, societal expectations, and resource limitations on nurses’ medication practices. Addressing these issues requires culturally sensitive policy interventions that promote non-punitive error reporting, establish emotional and ethical support systems, and foster reflective practice environments where nurses feel psychologically safe to report and learn from medication errors.

5.4.4 Quality Improvement and Technology-Based Approaches to Medication Safety
This theme explores the growing emphasis on safety enhancement, professional education, and technological integration aimed at improving medication safety across Indian hospitals. The reviewed studies indicate increasing recognition of the need for structured interventions to address medication administration errors at both individual and organisational levels.
Subtheme 4.1: Continuing Professional Education and Training Interventions
Mishra et al. (2024) demonstrated that targeted continuing education programmes significantly improved nurses’ confidence and adherence to medication safety procedures. These programmes enhanced pharmacological knowledge, reinforced safe administration principles, and increased awareness of common error risks. Rajpurohit et al. (2023) similarly found that competency based workshops led to measurable improvements in drug administration accuracy, particularly when training was aligned with clinical realities and reinforced through practical demonstrations.
Such interventions were most effective when delivered regularly and supported by leadership. However, inconsistent availability of training opportunities limited their impact in some settings, underscoring the importance of institutional commitment to continuous professional development.
Subtheme 4.2: Implementation of Safety Protocols and Standard Operating Procedures
Kalra et al. (2015) and Pote et al. (2017) reported that hospitals implementing structured medication charts, double-check systems, and standard operating procedures (SOPs) experienced reductions in medication error frequency. These measures helped standardise clinical practice, reduce reliance on individual judgement, and promote accountability across multidisciplinary teams. Nurses reported greater clarity in expectations and improved consistency in medication administration processes when SOPs were actively enforced.
Despite these benefits, variability in policy implementation and monitoring limited sustained effectiveness. Without routine audits and supervisory oversight, adherence to protocols often declined over time.
Subtheme 4.3: Integration of Technology to Support Medication Safety
Dsouza et al. (2020) highlighted early adoption of electronic medication administration records (eMARs) as a strategy to minimise transcription errors, improve documentation accuracy, and enhance traceability of medication administration. Digital tools supported real-time access to medication information and reduced dependence on handwritten orders. However, Pinto et al. (2015) cautioned that technological interventions were not universally accessible, particularly in resource-constrained facilities lacking digital infrastructure, technical support, or staff training.
Resistance to technology adoption and anxiety about unfamiliar systems also emerged as barriers, especially among nurses with limited prior exposure to digital platforms. These findings indicate that technology alone is insufficient to improve safety without adequate training, support, and contextual adaptation.
Overall, this theme demonstrates that while quality improvement initiatives and technology based solutions offer significant potential to reduce medication administration errors, their success depends on sustained investment, staff engagement, leadership support, and alignment with local resource capacity. Future research should prioritise longitudinal evaluation of these interventions and include underrepresented rural and peripheral healthcare settings to ensure equitable improvements in medication safety across India.

[bookmark: _Toc577471635][bookmark: _Toc883264221]5.5 Chapter Summary
This chapter provided a comprehensive thematic analysis of eight qualitative studies addressing nurse-related medication administration errors in Indian hospitals. Four overarching themes knowledge and competency deficits, systemic and organizational barriers, ethical and socio-cultural dynamics, and quality improvement efforts illuminate the complex factors influencing MAEs. Critical reflection underscores the need for multifaceted strategies combining education, organizational reform, and culture change to enhance medication safety in Indian nursing practice. The next chapter will integrate these findings with broader literature and discuss policy and practice implications.





[bookmark: _Toc1367297209][bookmark: _Toc77932336]Chapter 6: Discussion
[bookmark: _Toc344238458][bookmark: _Toc1751229901]6.1 Introduction 
This chapter critically discusses the findings of the thematic synthesis presented in Chapter 5, integrating evidence from the eight included qualitative studies with relevant international literature. The discussion interprets key themes in relation to existing research, patient safety frameworks, and policy implications, highlighting how knowledge gaps, organisational barriers, ethical dynamics, and quality improvement initiatives influence nurse-related medication administration errors within Indian hospital settings.
[bookmark: _Toc1218661877][bookmark: _Toc2010927445]6.2 Knowledge and Competency Deficits
Across the eight included studies, nurses consistently reported that limited pharmacological knowledge and inadequate clinical training substantially increased their vulnerability to medication administration errors (Pote et al., 2017; Rajpurohit et al., 2023; Mishra et al., 2024). These competency gaps were attributed to weaknesses in both undergraduate nursing education and the lack of structured, ongoing refresher training within hospital settings. In many cases, nurses described learning medication administration primarily through observation and experience rather than formalised competency-based instruction, increasing the risk of unsafe practices.
Mishra et al. (2024) specifically highlighted the absence of structured medication safety modules within institutional training programmes, which reduced nurses’ preparedness to manage complex drug regimens, high-risk medications, and emergency situations. Without formal reinforcement of pharmacological principles, nurses were more likely to rely on routine practices and informal guidance, which may not always align with evidence-based standards.
These findings are consistent with international evidence. Alquwez et al. (2019), in a qualitative study conducted in Saudi Arabia, identified insufficient pharmacological knowledge as a key contributor to medication errors, particularly among early-career nurses. Similarly, a UK-based study by Tully et al. (2020) found that newly qualified nurses often depended heavily on experiential learning, resulting in variability and inconsistency in medication administration practices. These parallels suggest that competency gaps are not unique to India, but their impact may be amplified by contextual factors such as workload and limited supervision.
The reviewed studies also underscored the lack of simulation-based learning and practical exposure, which restricted nurses’ ability to manage real-time medication challenges effectively (Mishra et al., 2024; Thomas et al., 2016). Simulation-based education allows nurses to practice decision-making and error recognition in a controlled environment, yet such opportunities remain limited in many Indian hospitals. Evidence from South Korea demonstrates that simulation training significantly improves nurses’ confidence, clinical reasoning, and adherence to medication safety protocols (Park and Lee, 2018), highlighting its potential value in strengthening competency.
An additional sub-theme emerging from the selected articles was the inadequate assessment of competency over time. Several studies noted that nurses’ medication administration skills were rarely reassessed following initial qualification, allowing unsafe practices to persist unchecked (Rajpurohit et al., 2023; Pote et al., 2017). This finding aligns with Santos et al. (2021), who emphasised that continuous competency evaluation is essential for sustaining medication safety and adapting to evolving clinical guidelines.
Furthermore, inconsistent access to updated clinical guidelines was identified as a significant barrier in many Indian hospitals (Kalra et al., 2015). Nurses reported difficulty accessing current drug information, particularly during busy shifts, increasing reliance on outdated practices. Similar challenges have been documented internationally, with Salmond et al. (2019) reporting that outdated or inaccessible guidelines compromised medication safety and increased reliance on memory-based decision-making.
Collectively, these findings indicate that knowledge and competency deficits are multifactorial, rooted in educational gaps, insufficient practical training, limited ongoing assessment, and poor access to updated guidelines. Addressing these deficits requires coordinated educational reform, institutional commitment to continuous professional development, and systematic competency monitoring to ensure nurses are adequately equipped to provide safe medication care.

[bookmark: _Toc1252322125][bookmark: _Toc1565002575]6.3 Systemic and Organisational Barriers
The selected studies unanimously identified organisational challenges including understaffing, excessive workload, communication breakdowns, and lack of standardised protocols as critical contributors to medication administration errors (Dsouza et al., 2020; Kalra et al., 2015; Pinto et al., 2015). High nurse-to-patient ratios frequently resulted in fatigue, task prioritisation, and time pressure, which compromised adherence to medication safety checks and documentation practices.
International research reinforces these findings. Al-Maqbali et al. (2022) reported that heavy workloads and staffing shortages in Omani hospitals were major systemic obstacles to safe medication administration. Similarly, Wójcik et al. (2021) demonstrated a strong association between inadequate staffing levels and increased medication error rates in Polish healthcare settings. These findings suggest that workforce constraints are a universal risk factor, though their effects may be more pronounced in settings with limited safety infrastructure.
Communication barriers and hierarchical constraints emerged as a prominent sub-theme within the reviewed studies (Rajpurohit et al., 2023; Pinto et al., 2015). Nurses frequently expressed reluctance to question physicians’ prescriptions due to rigid professional hierarchies, which impaired clarification of ambiguous or incomplete orders. This dynamic increased the likelihood of administration errors. Comparable evidence from Australia showed that empowering nurses to seek clarification and challenge unclear orders significantly improved medication safety outcomes (Duffy et al., 2020).
Another recurring sub-theme was fragmented supervision and inconsistent auditing practices. The absence of regular clinical supervision and structured audits weakened accountability and reduced adherence to medication safety protocols (Pote et al., 2017; Rajpurohit et al., 2023). International evidence supports the importance of structured supervision, with Al-Kandari and Thomas (2020) demonstrating that robust supervisory frameworks reduce medication administration errors and enhance professional confidence.
Limited interprofessional collaboration further compounded systemic weaknesses. Kalra et al. (2015) noted siloed working practices between nurses, doctors, and pharmacists, reducing opportunities for shared learning and error prevention. Salmond et al. (2019) similarly advocated for team-based approaches to medication management, emphasising shared accountability and open communication as key enablers of safety.
Overall, these organisational barriers highlight the need for comprehensive system-level reforms, including improved staffing models, standardised protocols, consistent supervision, and strengthened interprofessional collaboration to effectively mitigate medication administration errors.
[bookmark: _Toc75198322][bookmark: _Toc895741887]6.4 Ethical and Socio-Cultural Dynamics
Ethical and socio-cultural factors were found to significantly influence nurses’ attitudes and behaviours related to medication errors. Fear of blame and punitive workplace cultures were consistently reported as major reasons for underreporting errors (Narayana et al., 2014; Thomas et al., 2016). Nurses expressed anxiety about disciplinary action, professional reputation, and job security, which discouraged transparent error disclosure and limited organisational learning.
Comparable findings were reported by Mekonnen et al. (2022) in Ethiopia, where punitive responses to errors inhibited open communication and perpetuated unsafe practices. These parallels suggest that blame-oriented cultures undermine patient safety by prioritising individual fault over systemic learning.
The influence of societal and familial expectations also emerged as a salient sub-theme (Thomas et al., 2016; Mishra et al., 2024). Nurses reported pressure to maintain a flawless professional image, often concealing near-misses to avoid social stigma. Cheung et al. (2011) similarly found that cultural expectations in Hong Kong affected nurses’ willingness to report errors, reinforcing the role of socio-cultural norms in shaping safety behaviours.
Moral distress arising from resource constraints was another significant ethical concern. Nurses described ethical dilemmas when administering medications under conditions of inadequate staffing, medication shortages, or unsafe environments (Rajpurohit et al., 2023; Kalra et al., 2015). Ulrich et al. (2019) demonstrated that moral distress is closely linked to compromised patient safety and emotional exhaustion, highlighting the need for organisational support mechanisms.
An additional sub-theme was the impact of religious and cultural beliefs on error perception. Some nurses viewed adverse outcomes as predetermined or unavoidable, which reduced perceived accountability for errors (Mekonnen et al., 2022). Abdi et al. (2021) similarly emphasised the importance of culturally sensitive training that balances respect for beliefs with professional responsibility.
Together, these findings illustrate how ethical pressures and socio-cultural dynamics shape nurses’ responses to medication errors. Establishing non-punitive reporting cultures, providing emotional support, and integrating culturally informed ethics education are essential to improving medication safety.

[bookmark: _Toc483745071][bookmark: _Toc264703325]6.5 Quality Improvement and Technology Adoption
The reviewed studies demonstrated increasing recognition of the role of continuing professional education and structured quality improvement (QI) initiatives in enhancing medication safety (Mishra et al., 2024; Rajpurohit et al., 2023). Competency-based workshops, refresher training, and targeted safety interventions were associated with improved nurse confidence, adherence to protocols, and error awareness.
International evidence supports these observations. Brooks et al. (2021) reported that regular QI training in Canadian hospitals led to measurable improvements in medication administration accuracy. Similarly, Moore et al. (2020) found that electronic medication administration records (eMARs) significantly reduced transcription errors and improved documentation accuracy.
However, barriers to technology adoption were also evident. Pinto et al. (2015) highlighted infrastructural limitations and insufficient training as obstacles to implementing digital tools. Saleem et al. (2021) further noted that limited resources and lack of technical support constrained the effective use of health technologies in many settings.
An additional sub-theme was resistance to change and technology-related anxiety. Nurses expressed apprehension about adopting new systems due to unfamiliarity and fear of making errors during transition periods (Dsouza et al., 2020). Nguyen et al. (2019) similarly emphasised the importance of change management strategies, including training and staff engagement, to facilitate successful implementation.
Finally, sustainability and contextual adaptation of interventions emerged as critical considerations. The reviewed studies and Alquwez et al. (2019) cautioned that short-term interventions are insufficient without ongoing institutional support and adaptation to local clinical realities.
Overall, while quality improvement initiatives and technology adoption offer promising avenues for reducing medication administration errors, their success depends on thoughtful implementation, workforce engagement, and alignment with organisational capacity and context.

[bookmark: _Toc758492047][bookmark: _Toc413530168]6.6 Summary
This chapter has critically interpreted the findings of the thematic synthesis by integrating evidence from eight qualitative studies with broader international literature. The discussion demonstrates that medication errors among nurses result from a complex interplay of knowledge gaps, systemic challenges, ethical and socio-cultural factors, and varying progress in quality improvement efforts. The additional sub-themes further reveal nuanced barriers such as competency reassessment, fragmented supervision, moral distress, cultural beliefs, and resistance to technology.
Addressing medication safety demands multifaceted strategies that combine educational reforms, organisational restructuring, cultural sensitivity, and sustainable quality improvement frameworks. The next chapter will build on this discussion to present evidence-informed recommendations for policy, practice, and future research.




[bookmark: _Toc428185146][bookmark: _Toc548473378]CHAPTER 7: CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc824763645][bookmark: _Toc187253169]7.1 Introduction 
This chapter concludes the systematic review on nurse-related medication administration errors (MAEs) in Indian hospital settings. It summarises the central findings, discusses the implications for nursing practice and health-care systems, outlines recommendations for quality improvement, and identifies directions for future research. The chapter also presents a summary table of the key recommendations in a format aligned with Nazia Khan’s thesis structure. 
[bookmark: _Toc1216089582][bookmark: _Toc1507674974]7.2 Summary of Key Findings
Across the eight primary qualitative studies included in this systematic review, medication administration errors among nurses in Indian hospitals were found to arise not from isolated individual lapses, but from a complex interplay of systemic, organisational, professional, ethical, and behavioural factors (Pote et al., 2017; Kalra et al., 2015; Rajpurohit et al., 2023). The synthesis of findings revealed four overarching themes, each comprising interrelated sub-themes, which together shaped the final conclusions of this review. These themes, as detailed in Chapter 5, highlight the multifactorial nature of nurse-related medication administration errors (MAEs) and underscore the need for comprehensive, system-level interventions rather than individual blame (Narayana et al., 2014; Thomas et al., 2016).
[bookmark: _Toc1038648522][bookmark: _Toc1727591647]Theme 1: Knowledge and Competency Gaps Among Nurses
The reviewed studies consistently reported deficiencies in pharmacological knowledge, medication calculation skills, and clinical confidence, particularly among newly qualified and less experienced nurses (Pote et al., 2017; Mishra et al., 2024; Rajpurohit et al., 2023). Limited emphasis on applied pharmacology during undergraduate nursing education, inadequate induction programmes, and infrequent refresher training were identified as major contributors to unsafe medication practices. The absence of simulation-based learning opportunities further restricted nurses’ ability to manage high-risk medications and complex clinical scenarios (Thomas et al., 2016; Mishra et al., 2024). Additionally, inconsistent access to updated medication guidelines and lack of routine competency assessments weakened sustained skill development, increasing vulnerability to medication administration errors (Kalra et al., 2015; Santos et al., 2021).
[bookmark: _Toc1658835613][bookmark: _Toc1495312369]Theme 2: Communication and Supervision Barriers
Communication failures emerged as a critical factor influencing medication safety across Indian hospital settings. Hierarchical professional structures often discouraged nurses from questioning unclear or incomplete prescriptions, particularly those issued by senior clinicians, increasing the risk of misinterpretation and error (Pinto et al., 2015; Rajpurohit et al., 2023). Poor interdisciplinary communication, ambiguous documentation, and reliance on verbal orders were frequently associated with wrong-dose, wrong-route, and wrong-patient errors (Kalra et al., 2015; Pote et al., 2017). Limited clinical supervision and irregular auditing practices further reduced opportunities for early error detection and corrective feedback. Fear of blame and punitive responses to mistakes discouraged transparent reporting, thereby constraining organisational learning and quality improvement (Narayana et al., 2014; Thomas et al., 2016; Marx, 2001).
[bookmark: _Toc698469510][bookmark: _Toc758110735]Theme 3: System and Organisational Constraints
System-level challenges were consistently identified as major contributors to medication administration errors. High nurse-to-patient ratios, chronic staff shortages, inadequate staffing during night shifts, and excessive workload pressure increased cognitive fatigue and reduced adherence to medication safety checks (Dsouza et al., 2020; Kalra et al., 2015; Rajpurohit et al., 2023). Frequent interruptions during medication rounds and competing clinical demands further compromised concentration and vigilance (Pote et al., 2017). The absence of standardised medication protocols, weak monitoring systems, and insufficient institutional support for safe practice created environments in which unsafe workarounds became normalised (Kalra et al., 2015; Pinto et al., 2015). These findings highlight how organisational design, staffing models, and resource allocation directly shape medication safety outcomes.
[bookmark: _Toc879782207][bookmark: _Toc1258164612]Theme 4: Ethical, Socio-Cultural, and Safety Culture Influences
Ethical and socio-cultural dynamics played a substantial role in shaping nurses’ responses to medication errors. Fear of blame, professional stigma, and potential damage to reputation discouraged error disclosure and fostered concealment of near-miss events (Narayana et al., 2014; Thomas et al., 2016). Societal and familial expectations of nurses as infallible caregivers intensified emotional stress and moral burden, particularly when adverse events occurred (Thomas et al., 2016; Mishra et al., 2024). Nurses frequently experienced moral distress when required to administer medications under suboptimal conditions, such as inadequate resources, poor lighting, or unsafe staffing levels (Kalra et al., 2015; Rajpurohit et al., 2023). The lack of a “just culture” and limited access to ethical reflection or emotional support mechanisms further inhibited open dialogue and learning from medication errors (Marx, 2001; Narayana et al., 2014).

Collectively, these findings demonstrate that nurse-related medication administration errors in Indian hospitals are deeply embedded within organisational structures, professional hierarchies, and ethical environments. Addressing MAEs therefore requires multi-level quality improvement strategies, including educational reform, system redesign, supportive leadership, non-punitive reporting cultures, and sustained safety interventions, rather than an exclusive focus on individual nurse performance (Kalra et al., 2015; Rajpurohit et al., 2023).
[bookmark: _Toc469201471][bookmark: _Toc1647890576]7.3 Contributions to Knowledge and Practice
This dissertation makes several important contributions to knowledge and professional practice in relation to nurse-related medication administration errors in Indian hospital settings.
First, it offers a consolidated and in-depth thematic understanding of how medication administration errors arise from the perspective of nurses. By synthesising qualitative evidence, the dissertation foregrounds nurses’ lived experiences, perceptions, and day-to-day challenges, providing insight into aspects of medication safety that are often overlooked in quantitatively driven research. This nurse centered perspective deepens understanding of error causation by highlighting how clinical decision-making is shaped by education, workload, organisational culture, and ethical pressures.
Second, the dissertation advances understanding by demonstrating that medication administration errors are not isolated individual failures, but are embedded within wider systemic and organisational structures. The findings clearly identify supervision gaps, excessive workload, communication barriers, and inconsistent training as central contributors to unsafe medication practices. By shifting the focus away from individual blame and towards organisational responsibility, this work reinforces the importance of system-wide reform and supports contemporary patient safety thinking that prioritises learning and prevention over punishment.
Third, the dissertation contributes to practice by generating practical, context-sensitive quality improvement insights that are grounded in the realities of Indian hospital environments. The findings offer guidance for nursing managers, educators, and healthcare leaders on strengthening professional development, improving supervision and communication structures, and fostering supportive workplace cultures. These contributions are particularly relevant in settings where resources are constrained and where sustainable improvements depend on organisational change rather than reliance on advanced technology alone.
Overall, this dissertation extends existing scholarship by situating medication administration errors within broader socio-organisational and ethical contexts. It emphasises that meaningful and sustainable improvements in medication safety require system-strengthening approaches, supportive leadership, and cultural change, rather than a narrow focus on individual nurse performance.

[bookmark: _Toc1143141973][bookmark: _Toc2069013620]7.4 Limitations of the Review
While this systematic review provides valuable insights into nurse-related medication administration errors in Indian hospitals, several limitations should be acknowledged.
First, the review focused exclusively on qualitative studies. Although this approach was appropriate for exploring experiences, perceptions, and contextual influences, it limits the generalisability of the findings. The absence of quantitative or mixed-methods evidence restricts the ability to estimate the prevalence or magnitude of medication administration errors across diverse hospital settings.
Second, the included studies were conducted in a limited number of geographic locations and were predominantly based in urban or tertiary care hospitals. As a result, the findings may not fully represent nursing experiences in rural, remote, or resource-constrained settings, where medication safety challenges may differ substantially.
Third, variation in study quality and reporting depth presented challenges for synthesis. Inconsistent descriptions of reflexivity, sampling strategies, and data saturation across studies may have influenced the strength and transferability of some findings, despite the use of a structured quality appraisal process.
Fourth, the review did not include grey literature such as internal hospital reports, audits, or unpublished quality improvement data. Exclusion of these sources may have limited insight into real-world implementation practices and organisational learning related to medication safety.
Finally, time and resource constraints meant that synthesis was limited to thematic analysis. While this approach enabled identification of key patterns and explanatory themes, more advanced interpretive synthesis methods could have generated deeper theoretical insights.
These limitations highlight opportunities for future research to adopt broader methodological approaches, include more diverse healthcare settings, and integrate multiple data sources to strengthen understanding of medication administration safety in Indian nursing practice.

[bookmark: _Toc1524446132][bookmark: _Toc388983545]7.5 Recommendations for Practice, Education, and Policy
Based on the evidence, the following multi-level recommendations are proposed:
A. Nursing Practice
 
· Introduce mandatory double-checking protocols for high-risk medications.
·  
· Establish non-punitive error-reporting systems to encourage transparency.
·  
· Reduce interruptions during medication rounds through “protected medication time.”
B. Nursing Education & Competency Development
· Implement regular pharmacology refresher sessions and simulation-based medication training. 
· Strengthen competency assessment frameworks for junior nurses. 
· Introduce structured mentorship between senior and novice nurses.
C. Organisational Improvements
· Ensure adequate staffing ratios, especially during night shifts. 
· Standardise medication charts and documentation practices. 
· Introduce barcode medication administration systems where feasible.
 D. Policy-Level Strategies
· Develop national nursing guidelines for medication safety. 
· Mandate continuous professional development (CPD) credits in medication safety. 
· Establish a national database for medication error reporting and learning.

[bookmark: _Toc775937510][bookmark: _Toc1016637530]7.6 Summary Table of Recommendations
Table 7.1: Summary of Evidence Based Recommendations
	Recommendation
	Target Level
	Expected Impact

	Regular pharmacology updates & simulation training
	Education

	Enhances nurse competency, reduces calculation and administration errors

	Structured mentorship for new nurses

	Practice
	Builds confidence, reduces anxiety, improves decision-making

	Non-punitive reporting culture
 

	Organisation

	Increases transparency, improves learning from errors


	Protected medication time (PMT)
 

	Practice/Organization
	Reduces interruptions, prevents lapses in attention

	Adequate staffing and workload redistribution
 

	Organisation
	prevents lapses in attention

	Protected medication time (PMT)
	Practice/Organisation

	Lowers fatigue, reduces errors due to overload

	Implementation of supervision and audit systems
 



	Organisation

	Minimises ambiguity, strengthens communication



[bookmark: _Toc334157934][bookmark: _Toc1659569555]7.7 Future Research Directions
· To strengthen the evidence base, future research should focus on:
· Mixed-methods studies evaluating actual rates of MAEs in Indian hospitals.
· Intervention studies assessing the effectiveness of training, supervision, and staffing reforms.
· Research on nurse-patient communication, interruptions, and human factors.
· Longitudinal studies exploring how organisational culture influences medication safety.

[bookmark: _Toc886448167][bookmark: _Toc589338069]7.8 Final Conclusion
This dissertation concludes that medication administration errors in Indian hospitals are shaped by a combination of knowledge gaps, communication challenges, and systemic organisational constraints. Nurses often operate within environments that limit their autonomy, restrict learning opportunities, and expose them to blame when errors occur.
A shift toward system-level quality improvement, competency strengthening, and supportive organisational cultures is essential. Implementing the recommended strategies can substantially enhance medication safety, protect patients, and strengthen nursing practice across India.

[bookmark: _Toc417359390][bookmark: _Toc2107324807]Appendix Tables

[bookmark: _Toc939505782][bookmark: _Toc989409221]Appendix A: Evidence Extraction Table
Table A1: Characteristics and Key Findings of Included Studies on Nurse-Related Medication Administration Errors in Indian Hospitals

	Author (Year)
	Country / Setting
	Study Design
	Participants
	Aim of the Study
	Key Findings Relevant to MAEs

	Narayana et al. (2014)
	India – Tertiary hospitals
	Qualitative descriptive
	Nurses
	To explore nurses’ perceptions of medication errors and reporting practices
	Fear of blame, underreporting of errors, lack of supportive reporting culture

	Kalra et al. (2015)
	India – Public hospitals
	Qualitative interviews
	Nurses
	To examine organisational factors influencing medication safety
	Poor supervision, lack of protocols, staffing shortages

	Pinto et al. (2015)
	India – Teaching hospitals
	Qualitative study
	Nurses, doctors
	To assess communication barriers in medication processes
	Hierarchical communication, unclear prescriptions, documentation errors

	Thomas et al. (2016)
	India – Urban hospitals
	Qualitative phenomenological
	Nurses
	To explore nurses’ experiences of medication administration
	Low confidence among junior nurses, socio-cultural pressure, fear of punishment

	Pote et al. (2017)
	India – Tertiary care hospitals
	Observational & qualitative
	Nurses
	To identify types and causes of medication administration errors
	Workload pressure, lack of double-checking, protocol deviations

	D’Souza et al. (2020)
	India – Multispecialty hospitals
	Qualitative study
	Nurses
	To explore cognitive and system factors affecting medication safety
	Cognitive overload, interruptions, early use of eMARs

	Rajpurohit et al. (2023)
	India – Public hospitals
	Qualitative interviews
	Nurses
	To examine systemic contributors to MAEs
	Staff shortages, moral distress, supervision gaps

	Mishra et al. (2024)
	India – Hospital settings
	Qualitative exploratory
	Nurses
	To assess impact of training on medication safety
	Training gaps, lack of simulation, benefits of continuing education








[bookmark: _Toc1365312296][bookmark: _Toc1403384271]Appendix B: Quality Appraisal Table
Table B1: CASP Quality Appraisal of Included Qualitative Studies

	Author (Year)
	Clear Aim
	Appropriate Methodology
	Research Design
	Recruitment Strategy
	Data Collection
	Reflexivity
	Ethical Considerations
	Data Analysis
	Findings Clearly Stated
	Overall Quality

	Narayana et al. (2014)
	Yes
	Yes
	Yes
	Partial
	Yes
	Limited
	Yes
	Yes
	Yes
	Moderate

	Kalra et al. (2015)
	Yes
	Yes
	Yes
	Yes
	Yes
	Limited
	Yes
	Yes
	Yes
	High

	Pinto et al. (2015)
	Yes
	Yes
	Yes
	Yes
	Yes
	Limited
	Yes
	Yes
	Yes
	High

	Thomas et al. (2016)
	Yes
	Yes
	Yes
	Partial
	Yes
	Limited
	Yes
	Yes
	Yes
	High

	Pote et al. (2017)
	Yes
	Yes
	Yes
	Yes
	Yes
	Limited
	Yes
	Yes
	Yes
	High

	D’Souza et al. (2020)
	Yes
	Yes
	Yes
	Yes
	Yes
	Partial
	Yes
	Yes
	Yes
	High

	Rajpurohit et al. (2023)
	Yes
	Yes
	Yes
	Yes
	Yes
	Partial
	Yes
	Yes
	Yes
	High

	Mishra et al. (2024)
	Yes
	Yes
	Yes
	Yes
	Yes
	Partial
	Yes
	Yes
	Yes
	High
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