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[bookmark: _Toc153975686]1. Introduction 

[bookmark: _Toc153975687]1.1 Definition of Main Concepts
Hospitals use electronic health records, an electronic system that aids in the maintenance of patient data. An electronic health record (EHR) system is a computerised version of a patient's medical history that is kept up to date by the patient's physician over time. It may contain all the important administrative clinical data pertinent to the patient's care under a specific physician, such as demographics, progress notes, problems, medications, vital signs, immunisation records, laboratory results, and radiological reports.

[bookmark: _Toc153975688]1.2 The Rationale of the Research
It has been seen that in the region of the UK, a substantial number of individuals are admitted to hospitals every day. Based on the NHS guidelines, each patient should be assessed and investigated. According to the study conducted by Aveyard (2014), these investigations lead to the establishment of data. The data collected by each patient includes information about his or her vitals, past medical and surgical histories, and biochemical investigations. According to the study conducted by Aveyard (2015), these data are crucial for the planning of effective treatment plans for patients, which in turn affects the health outcomes of the patients. Since the data is huge and complicated, healthcare professionals must go through a lot of paperwork and managing such a large amount of data is not only less effective but also consumes a large amount of time for the physician (Atkinson et al., 2001). Hence the use of EHR has been one of the most important and revolutionary changes in the healthcare system in the UK. Since EHR is an important part of healthcare and affects the health outcomes of the patients, it is important to study the implementation and barriers concerning the use of EHR in UK hospitals (Atkinson et al., 2001; Li et al., 2023). 

[bookmark: _Toc153975689]1.3 Aim 
The aim of the current study is to evaluate the implementation of EHR in the healthcare system of the UK.

[bookmark: _Toc153975690]1.4 Objectives 
The objectives are:
· To investigate the barriers and facilitators of the use of EHR in the healthcare system of the UK.
· To analyse the health outcomes of the patients based on the use of EHR in the healthcare system of the UK in the context of experiences by both patients and the staff.
· To analyse the clinical workflow of EHR in the healthcare system of the UK.
· To examine the benefits of EHR in the healthcare system of the UK.

[bookmark: _Toc153975691]2. Background
     Healthcare professionals must wade through a lot of paperwork due to the big and complex quantity of data. Managing such many data not only reduces effectiveness but also takes up a huge portion of a physician's time (Li et al., 2023). Thus, one of the most significant and innovative changes to the UK healthcare system has been the adoption of EHR. Given the significance of EHR in healthcare and its impact on patient outcomes, research on the adoption of EHR and the obstacles to its use in UK hospitals is essential (Moon et al., 2018).

[bookmark: _Toc153975692]3. Methods 

[bookmark: _Toc153975693]3.1 Data collection / Search strategy
Since this study incorporates the use of a literature review, it uses secondary data. According to a study conducted by Al Alawi (2018), it has been seen that secondary data is not only less time-consuming but can also add to the validity of the research if it is taken from an authentic source. It must be noted that secondary data is the data which was originally collected by other researchers to fulfil the objectives of other studies (Ahuja, 2015; Jaikumar, 2012). To collect secondary data, the researcher of the current study must ensure that the data collected should be collected from an authentic source. While collecting secondary data it is also important to rule out all the irrelevant and outdated data. Different studies in the literature highlight that outdated data do not add to the contributions of the study (Moon et al. 2018). This is because such types of data cannot be relied on (Jaikumar, 2012). 
The search strategy integrated into the current study was established in accordance with the aims and objectives of the current study. According to Bell (2005), an effective search strategy can help studies gain more validity and increase their credibility. This statement is in alignment with other studies including that conducted by Bruce (2007). An effective search strategy, based on the findings of different studies in the literature, includes an authentic choice of databases and the use of appropriate keywords which may be improved with the help of Boolean operators (Bruce, 2007).
The search strategy included in the current study guides the researcher of the current study to select articles which are relevant to the objectives of the current study. The keywords chosen for this study were Electronic Health System, health outcomes, UK, hospitals, patient data, challenges, and data security. The use of these keywords helped the researcher to access a wide variety of studies. All the studies containing the keyword were accessed and then reviewed by the researcher.
The keywords were improved with the help of the integration of Boolean operators. Boolean operators, according to the findings of Denscombe (2007), are effective in enhancing the search outcomes of different databases. Boolean operators such as “AND” and “OR” were used in the search string. Also, the researcher of the current study also included the use of synonyms to enhance the results. For instance, the keyword data security OR data privacy was used. Similarly, the keyword patient’s data was replaced by patient’s data OR patient’s information, the keyword health outcomes was replaced by health outcome OR clinical outcome.
Moreover, some of the keywords were used to ensure that the studies included meet the inclusion criteria. Such as the use the word UK was used to ensure that only studies conducted in the region of the UK were included. The databases selected to search for the articles included Google Scholar and Scopus. Both databases are recognised in the literature (Gitlin and Lyons, 2008). 
Once the search started, the researcher selected twenty articles to review. In the reviewing phase, it was important to ensure that all the studies included were relevant, they were according to the inclusion criteria of the current research, and they were not outdated (Kvale, 2007). The inclusion criteria for the current study are that all the studies included should be published after the year 2018, the studies should be primarily qualitative in nature, and the studies should be conducted in the region of the UK or England. In this phase, the selected twenty articles were reviewed, and all the studies that were not related to the current study were excluded reducing the sample size to eight articles that were finalised.

[bookmark: _Toc153975694]3.2 Data analysis
Once the eight articles were finalised, it was important to analyse the data. The data analysis method that was selected for the current study is thematic analysis. Thematic analysis was based on Braun and Clarke’s method of data analysis. It consists of six steps (Clarke and Braun,2017).
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Figure 1: Braun and Clarke's framework of thematic analysis.
Source: Clarke and Braun, 2017

· Step One: Familiarisation with Data: In the first step, the current researcher became familiar with the data by reading it repeatedly.
· Step Two: Generation of Initial Codes: After the researcher was familiar with the data, he proceeded to generate initial codes from the study. The generation of codes from the studies is given in the table which is attached to appendix one.
· Step Three: Search for Themes: The third step in this framework is to generate themes. The established codes were then used to generate four themes which are shown in the table below.

Table 1: Generation of themes. Source: Author
	Theme 1: Barriers and Facilitators of EHR in the UK
	Theme 2: Health Outcome of EHR in the UK
	Theme 3: Clinical Workflow of EHR in the UK
	Theme 4: Benefits of EHR in the UK

	- Variation in willingness to engage
	- HCPs knowledgeable about data uses
	- Limited EHR interoperability
	- Improved quality of care

	- Perceived short and long-term benefits
	- Concerns about data accuracy
	- Data fragmentation
	- Increased transparency

	- Concerns about the impact on patient care
	- Patient's willingness to share
	- Impact on patient safety
	- Potential negative consequences

	- Early components of implementation strategy
	- Challenges in obtaining consent
	- Lack of clarity on patients' health status
	- Inevitability of online access

	- User involvement in preparation
	- Data security concerns
	- Need for a renewed focus on data standards
	- Improved patient outcomes

	- Trust influenced by provenance, autonomy, guidance
	- Potential patient exposure and exploitation
	- Barriers include usability difficulties
	- Potential for increased efficiency


.
· Step Four: Review Themes: In this phase, the themes were reviewed, and it was ensured that each theme was relevant and was not overlapping. Moreover, it was ensured that themes were coherent (Atkinson et al., 2001).
· Step Five: Define Themes: In this phase, the themes were defined, and the final review of the themes was done.
· Step Six: Write-up: In the final phase the themes were written in the report format and attached to the result section of the study.

[bookmark: _Toc153975695]3.3 Ethical considerations 
The ethical consideration for the following study is that the current researcher ensured that the data collected from other studies were adequately referenced. Genuine and adequate referencing was used in the current study. Moreover, it was ensured that honesty was integrated during the communication of the results and the secondary data collected from the studies were not used for any other purposes and only confined to academic purposes.

[bookmark: _Toc153975696]4. Results
[bookmark: _Toc153975697]4.1 Characteristics of the Studies
Table 2: Characteristics of studies. Source: Author.
	Study Citation
	Aim
	Methods
	Location
	Findings

	McCrorie et al. (2019)
	Explore staff expectations for EHR implementation in an NHS hospital
	Qualitative interviews using Normalisation Process Theory
	UK NHS Hospital
	Staff had a collective understanding of EHR rationale; variation in willingness to engage; perceived short and long-term benefits; concerns about the impact on patient care

	Ford et al. (2021)
	Understand barriers and facilitators to CDSS adoption by UK GPs
	Qualitative interviews
	UK General Practices
	Trust influenced by CDSS provenance, autonomy, and guidance; Usability factors include sensitivity to patient context, flexibility, and ease of control; Training important for CDSS use

	Turner et al. (2023)
	Identify unintended consequences of online patient access to health records
	Qualitative interviews
	UK General Practices
	Online access impacted patient understanding and GP documentation practices; Increased workload and measures to prevent harm

	Neves et al. (2019)
	Explore HCPs’ perspectives on the secondary use of health records
	Qualitative interviews
	UK
	HCPs knowledgeable about data uses; Concerned about accuracy, consent, security, and potential patient exposure and exploitation

	Tubaishat (2019)
	Explore the effect of EHRs on patient safety as perceived by nurses
	Semi-structured interviews
	UK Hospitals
	EHRs enhanced patient safety by minimizing errors; Concerns included data entry errors, technical problems, minimal clinical alerts

	Li et al. (2023)
	Capture CCIOs' perceptions on EHR interoperability in NHS England
	Qualitative interviews
	NHS England
	Limited EHR interoperability led to data fragmentation and impacted patient safety; Facilitators and barriers identified; Focus on mandating data standards and user-centred design

	Sandhu et al. (2020)
	Explore factors influencing the integration of a machine learning system into clinical workflows
	Semi-structured interviews
	Not specified
	Clinician trust is influenced by perceived accuracy and utility; Implementation facilitated by user-friendly application; Barriers included gaps in knowledge and workflow processes

	McMillan et al. (2021)
	Explore patients' experiences, needs, and expectations regarding online access to primary care records
	Focus groups, semistructured interviews
	UK Community Settings
	Participants suggested better promotion of online access, additional functions, integration with the healthcare system, and improved transparency, but noted potential negative consequences and the need for additional support and training



[bookmark: _Toc153975698]4.2 Synthesis of Results- Thematic Analysis

[bookmark: _Toc153975699]4.2.1 Theme One: Barriers and Facilitators of EHR in the UK
Theme one is based on barriers and facilitators of EHR systems in the hospitals of the UK. Based on the study conducted by McCrorie et al. (2019), it has been found that there are several barriers regarding the use of electronic health record systems in the UK context. The most important barrier is associated with the issue of data fragmentation and data privacy issues. These issues are also highlighted in a study conducted by Gitlin and Lyons (2008). McCrorie et al. (2019), mention that such an issue can cause variations in the willingness of patients. Turner et al. (2023) also highlighted that because each patient and user perceives these record systems differently, it can affect the health outcome of the patient differently. Most patients, as mentioned by both Turner et al. (2023) and McCrorie et al. (2019), are extremely concerned about the impact of EHR on their care. These findings are in alignment with the studies in the emergent literature (Gagnon and Roberge, 2012; Ahuja, 2015). Moreover, Ford et al. (2020) mention that even though there are issues regarding the use of these electronic systems in the healthcare systems, it must be noted that their use and implementation in clinical practice are affected and thus facilitated by the trust that is built between the patients and their healthcare providers. Another study conducted by Moon et al. (2018) supports and strengthens the findings of Ford et al. (2020), mentioning that the integration of technology into healthcare systems can only be made possible through the establishment of various communication channels between doctors and patients to establish trust.

[bookmark: _Toc153975700]4.2.2 Theme Two: Health Outcome of EHR in the UK
[bookmark: _Hlk153974064]Theme two is based on the health outcomes of EHR systems in the UK. The most principal element in the health outcome of the patient is associated with his consent. It is because, based on the study by Al Alawi et al. (2018), a patient’s refusal is an absolute contradiction to carry out any aspect of any treatment. Hence the findings of Neves et al. (2019) state that there exists a challenge in obtaining consent is not only a barrier but also impacts the health outcome of the patients. Apart from that Tubaishat (2019) highlights that there is a rising concern about the accuracy of data. A wrong set of data can affect patient safety in this context. This is also in alignment with the findings of Bell (2005).

[bookmark: _Toc153975701]4.2.3 Theme Three: Clinical Workflow of EHR in the UK
Theme three is based on the clinical workflow of EHR in the UK. Li et al. (2023) state that the workflow is impacted because of a lack of sufficient technological knowledge among physicians. It is also given in Moon et al. (2018). According to Sandhu et al. (2020) and Al Alawi et al. (2018), usability difficulties impact the workflow of electronic databases and record systems in the UK context.

[bookmark: _Toc153975702]4.2.4 Theme Four: Benefits of EHR in the UK
Theme four is based on the benefits of EHR in the UK. There are different advantages of using electronic health records systems in a healthcare context, highlighted in different studies in the emergent literature (Moon et al., 2018; Robertson et al., 2019). McMillan et al. (2021) highlighted that one of these benefits includes easy access to the data of all the patients and easy management of big data.

[bookmark: _Toc153975703]5. Discussion
 
[bookmark: _Toc153975704]5.1 Discussion of Findings 
There are a few obstacles to the deployment of electronic health record systems in the UK, according to research done in 2019 by McCrorie et al. The two biggest obstacles are related to data privacy and data fragmentation. These problems are also mentioned in research by Robertson et al. (2018). McCrorie et al. (2019), notes that these problems may result in differences in patient willingness. Turner et al. (2023) also emphasised how these record systems might have varying effects on a patient's health result since every user and patient has a unique perception of them. The additional study by Li et al. (2023) reinforces and supports the conclusions of Ford et al. (2020), stating that the development of several channels of communication between physicians and patients to build trust is the only way that technology integration into healthcare systems can be made feasible.
The patient's permission is the most crucial factor in the way his health turns out. The reason for this is that a patient's unwillingness to participate in any part of treatment is a clear contradiction to the findings of Moon et al. (2018). Therefore, Neves et al.'s (2019) findings indicate that getting permission is not only difficult but also influences patients' health outcomes. According to Li et al. (2023), physicians' inadequate technical understanding has an influence on workflow. This is based on research by Nalzaro (2010) that found that the clinical workflow may be impacted by these technologies' restricted operability. Sandhu et al. (2020) also draw attention to usability issues. Usability issues have an influence on the workflow of electronic databases and record systems in the UK, according to Sandhu et al. (2020) and Creswell (2003). Several studies in the emerging literature have emphasised the diverse benefits of utilising electronic health records systems in the hospital setting (Gagnon and Roberge, 2012). One of these advantages, according to McMillan et al. (2021), is simple access to all patient data and big data management.

[bookmark: _Toc153975705]5.2 Recommendations for Future Policy and Health and Social Care Practice
Based on the findings the recommendations for healthcare and social practice within the UK are:
· Healthcare management should be given adequate training sessions to allow them to use the EHR systems adequately (Ridley et al., 2012).
· It must be noted that there exist variations in the perceptions about the use of electronic health records systems by the patients. Hence based on the findings of Ford et al. (2021), effective communication channels should be established with the patients.
· Healthcare and social care organisations should hire data security experts to deal with data security and fragmentation issues (Li et al., 2023).
· Coders should be integrated into the healthcare system to check for any programming error or other technical error that could lead to data inaccuracy (Li et al., 2023).
· Clinical workflow can be improved by training the healthcare professionals and staff about how to use and manage these systems.

[bookmark: _Toc153975706]5.3 Importance of the Findings for Health and Social Care 
The findings of the current study are important for health and social care. The findings highlight the key issues and barriers that can hinder the use of these electronic systems within the context of health and social care in the UK. It is important to note that the findings can be used to establish policies that can not only facilitate the use of these systems in health and social care organisations but also increase their benefits. Based on the findings of the study, it has been established that one of the most important barriers is associated with patient’s perception of these devices. Hence, the findings of the current study are important because they could be used to guide healthcare professionals to guide and communicate with patients (Finlay, 2002). This study is also important because it does not only talk about the benefits and challenges of the implementation of the systems but also the clinical workflow associated with it. Because of the incorporation of clinical workflow in the current study, the health and social care organisations can analyze the practical implementation of these systems.

[bookmark: _Toc153975707]5.4 Limitations of the Study
	The limitation of the study is that it only includes eight articles which it analyses. The small sample size is one of the limitations of the study. Even though the CASP checklist was integrated to increase the inclusion of only effective studies, the number of studies included is still less which affects the validity of the findings of the current study. Moreover, all the studies that are included are qualitative in nature, which limits the current study of the support of quantitative data which is used in scientific studies. Apart from that, another important limitation of this study is that it only included and considered articles that were conducted in the region of the UK. No article was included outside the parameters of the UK. The geographical limitation can, hence, affect the generalizability of the study (Holloway and Wheeler, 2009).

[bookmark: _Toc153975708]6. Conclusion 
    Four themes have been established because of the current study. Theme one is based on barriers and facilitators of EHR systems in the hospitals of the UK. Theme two is based on the health outcomes of EHR systems in the UK. Theme three is based on the clinical workflow of EHR in the UK. Theme four is based on the benefits of EHR in the UK. The implementation of electronic health record systems faces several challenges in the United Kingdom. The most important aspect influencing the patient's health outcome is his permission. In the UK, usability problems affect how electronic databases and record systems operate. The numerous advantages of using electronic health record systems in the hospital context have been highlighted by several studies in the growing literature. Easy access to all patient data and big data management are two of these benefits. 
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[bookmark: _Toc153975710]Appendix One- Generation of Codes
	Code
	Study

	Variation in willingness to engage
	McCrorie et al., 2019

	Perceived short and long-term benefits
	McCrorie et al., 2019; Ford et al., 2021

	Concerns about the impact on patient care
	Li et al., 2023; McCrorie et al., 2019

	Early components of the implementation strategy
	McCrorie et al., 2019

	User involvement in preparation
	McCrorie et al., 2019; McMillan et al., 2021

	Trust is. 
influenced by provenance, autonomy, guidance
	Ford et al., 2021

	Concerns about data accuracy
	Ford et al., 2021; Neves et al., 2019

	Challenges in obtaining consent
	Ford et al., 2021

	Data fragmentation
	Turner et al., 2023; Sandhu et al., 2020

	Increased transparency
	Turner et al., 2023

	Impact on patient safety
	Turner et al., 2023; Tubaishat, 2019

	Potential negative consequences
	Turner et al., 2023

	The inevitability of online access
	Turner et al., 2023; Li et al., 2023; McMillan et al., 2021

	Improved quality of care
	Neves et al., 2019

	Potential patient exposure and exploitation
	Neves et al., 2019; McMillan et al., 2021



 


[bookmark: _Toc153975711]Appendix Two- CASP Checklist
	
	McCrorie et al. (2019)
	Ford et al. (2021)
	Turner et al. (2023)
	Neves et al. (2019)
	Tubaishat (2019)
	Li et al. (2023)
	Sandhu et al. (2020)
	McMillan et al. (2021)

	1. Was there a clear statement of the aims of the research?
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes

	2. Is a qualitative methodology appropriate?
	Yes
	No
	
	Yes
	Yes
	Yes
	Yes
	Yes

	3. Was the research design appropriate to address the aims of the research?
	Yes
	Yes
	Cannot tell
	Yes
	Yes
	Yes
	Yes
	Yes

	4. Was the recruitment strategy appropriate to the aims of the research?
	Yes
	Yes
	
	Yes
	Cannot tell
	Yes
	Yes
	Yes

	5. Was the data collected in a way that addressed the research issue?
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes

	6. Has the relationship between research and participants been adequately considered?
	Yes
	Yes
	Cannot tell
	Yes
	Yes
	Yes
	Yes
	Yes

	7. Have ethical issues been taken into consideration?
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Cannot tell
	Yes

	8. Was the data analysis sufficiently rigorous? 
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	
	Yes

	9. Is there a clear statement of findings?
	
	
	
	
	
	
	
	

	10. How valuable is the research?
	No
	Yes
	Cannot tell
	Yes
	Yes
	Yes
	Yes
	Yes
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Step 1: Become familiar with the data, Step 4: Review themes,
Step 2: Generate initial codes, Step 5: Define themes,
Step 3: Search for themes, Step 6: Write-up.

Table 1: Braun & Clarke’s six-phase framework for doing a thematic analysis
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