Data Analytics – Part 1
SPSS
1.1	Descriptive statistics for various health indicators across Wales
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1.2 Incidence of respiratory illness by USOA within Wales
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1.3 Explanation
The first of these datasets, depicted in the table in 1.1, relates to the incidence of different illnesses within Wales. The table has been arranged by increasing mean. As can be seen the highest mean relates to people being overweight or obese with the lowest being that associated with diabetes.
The standard deviation describes how spread out the data is from the mean. As these descriptive statistics come from different upper super output areas (USOAs), a smaller standard deviation would suggest there is less variation in a particular variable between areas, as seen in the case of diabetes with the greatest spread (and therefore difference between areas) being in the category of health status being poor or fair.
The second data set showing the incidence of respiratory illness in Upper Super Output Areas in Wales. The data points show the incidence of respiratory illness for that area and the lower and upper confidence intervals for this figure. The red line shows the Welsh average. 
Any areas whose data points, including their lower and upper confidence intervals are to the right of the Welsh average have a respiratory illness incidence higher than the Welsh average with the highest incidence of 20 in the top two areas. 
Any areas whose data points, including their lower and upper confidence intervals are to the left of the Welsh average have a respiratory illness incidence lower than the Welsh average with the lowest incidence of 8 in the bottom area. 
Those areas whose incidence point sits on the red line share the Welsh average but with wide variation in the confidence intervals for the different areas. Those with narrower confidence intervals are more likely to be closer to the Welsh average than those with wider confidence intervals.


Data Analytics – Part 2
Introduction
According to the World Health Organisation (WHO), medication errors are a leading source of avoidable harm around the world. The Medication Without Harm initiative was designated a Global Patient Safety Challenge by WHO in 2017 with a view to reducing avoidable harm due to medication by 50% in 5 years. The four domains of the challenge can be seen in figure 1.
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Figure 1: Strategic domains of the Global Patient Safety Challenge – Medication Without Harm (WHO, 2017)
Medication errors can occur at different stages during the medication process and in a variety of roles including prescribing, dispensing, when being administered, or due to poor recording and monitoring (WHO, 2017). Types of error can therefore be described as resulting from the planning or the execution stage (Reason, 1990 & Aronson, 2009). 
The impact such errors have range from no harm or minimal harm to major harm and even death (WHO, 2017). 
Grober and Bohnen (2005) thus define a medication error as “an act of omission or commission in planning or execution that contributes or could contribute to an unintended result”.
Monmouthshire has a local authority residential home for people with dementia. People in residential homes have been seen to take more medication than those living at home (Furniss, 2002) and a number of these residents will be taking multiple medications which change over the course of their time in residence. People with dementia can struggle with medication adherence (Lim and Sharmeen, 2018), so staff within the care home are required to provide the residents with the correct medication at the correct time. The medication policy is based around what is known as the five rights which can be seen in figure 2. 

Figure 2: The five rights of medication administration (ref)
Medication rounds within a care home can be a complex process (Dilles et al., 2011). The complexity exists due to possible distractions during the process, residents not wishing to take their medication, and handwritten paperwork on which the medication round is recorded being unclear (Dilles et al., 2011). This complexity can result in human error. The fact the residents have dementia means they are less likely to be able to detect such errors as they occur (Alldred et al., 2007).
Safety within this process is supported by staff reporting any medication errors they notice, be they their own or someone else’s, to a senior member of staff. These medication errors are acted upon immediately to ascertain any potential harm to the resident and are monitored internally to identify any staff training needs. 
In April 2022 the paper-based system used for administering medication was replaced with an electronic medication system with the aim of reducing medication errors. This project will evaluate the impact of the implementation of the system from both an outcome perspective and a user experience perspective.  
Outcomes will be considered by comparing the frequency of medication errors occurring whilst administering medication within the home for the 12 months pre and post implementation. Assessing errors made during prescribing or dispensing are outside the scope of this project. 
The frequency of types of medication error, location of medication error (wing), time of medication error and day of medication error before and after implementation will be explored to understand where the system seems to have had an effect.
User experience (UX) is a key part of any system. There is no single, agreed definition of UX but it can be thought of as the interaction between a user and a product which is influenced by user expectation, the ability of the system to meet a user’s need and the environment where the interaction takes place (Roto and Kassinen, 2008). If UX is negative it can lead to systems not being used in the way that was intended or systems not being used at all. 
This project will evaluate different users’ experiences to establish how the system is working in the environment within which it was implemented and whether there are any elements which need improving. The users whose experience will be evaluated will include different staff roles within the home and pharmacists responsible for fulfilling medication orders from the home.
Information concerning user experience was not gathered prior to implementation so user experience will only be considered for the new electronic system, rather than comparing this with the previous paper-based system. 
Define and justify your project aim and research objectives.
The broad aim of the project will be to evaluate the implementation of the electronic medication system within a dementia care home in Monmouthshire. Wyatt and Spiegelhalter (1991) describe five reasons to carry out evaluations on health and care informatics systems, these can be seen in figure 4.

Figure 4: five reasons to evaluate health information systems (Wyatt and Spiegelhalter, 1991)
Different stakeholders will have different motivations for different parts of an evaluation. 
Evaluation of this particular system implementation is important to ascertain any benefits realised by the system or identify any unwitting drawbacks (promotional), to inform decisions made by other similar sites (promotional), to inform any necessary future development to the system (pragmatic), and to justify the local authority expenditure on the system (managerial).
Evaluations can also be broken down by whether they are qualitative, quantitative, or mixed. This depends on whether the data being collected is numeric and seeking to accept or reject a hypothesis (quantitative) or narrative and seeking to understand experience or thoughts (qualitative), or a combination of the two (mixed).
House (1980) developed eight approaches to evaluation four of which applied to quantitative evaluation and four applied to qualitative evaluation. These approaches are underpinned by philosophical approaches (Friedman, Wyatt, & Ash, 2022).
Evaluations also vary by study design depending on what is being investigated. Table 1 shows a summary of the research questions and the different aspects of evaluation being applied. 
	Question
	Evaluation Reasons (Stakeholder)
	Evaluation Type
	Evaluation Approach
	Evaluation Philosophy
	Study type

	Did the implementation of an electronic medication system reduce medication errors amongst the residents?
	
Promotional (residents, families, staff, management, other sites)

Managerial (management)

Pragmatic (developers)


	Quantitative
	Comparison-based approach (before and after implementation)
	Logical - positivist
	Problem Impact Study

	How were medication errors with certain attributes affected by the implementation?
	
Pragmatic (developers, management)

Promotional (residents, families, staff, management, other sites)

	Quantitative
	Comparison-based approach (before and after implementation)
	Logical - positivist
	Problem Impact Study

	What is the UX associated with the electronic medication system?
	
Pragmatic (developers, staff)

Managerial (management)
Promotional (staff, management, other sites)

	Mixed (Qualitative and Quantitative)
	Illuminative – based approach (qualitative element)

Objectives – based approach (quantitative element)
	Intuitionist–pluralist
	Usability Study


Table 1 – research questions with their evaluation reasons, types, approaches, philosophies and study designs (House, 1980)
Research question 1 – Has the implementation of an electronic medication system reduced medication errors within the residential home?
The first research objective for the project will compare medication error frequency before and after the implementation. Frequency will be used over absolute figures to ensure differences in occupancy don’t affect the results i.e. a greater number of residents creates a greater number of opportunities for medication error. The frequency of medication errors will be considered as a rate, specifically medication errors per person per month. 
The aim in reducing medication error frequency within the home is to reduce exposure to harm for the residents. The reduction in harm, however, may not only relate to the residents and the medication errors themselves, but also the impact that being responsible for a medication error has on staff (Kuppadakkath, Olasoji, and Garvey, L., 2022)  
A reduction in medication errors will also reduce time spent investigating them, allowing staff to spend more time focusing on the residents’ needs. 
Reduction in harm will be of interest to all stakeholders.
Research question 2 – how was the frequency of medication errors with certain attributes affected by the implementation of an electronic medication management system?
Medication errors have various attributes such as the type of error they are, the time they occurred, which wing of the home they occurred on, and the day of the week they occurred. 
A further research objective will be to analyse how the frequency of errors with specific attributes changed following the implementation of the system. If the system does reduce the frequency of medication errors, this will inform whether the system is effective in reducing all types of medication errors or if there are certain types of error which persist. 
This may be of interest to; staff to be alive to such errors; management in case other processes can be implemented to improve the reduction of such errors; other sites who may have issues with particular types of error which aren’t impacted by the implementation; and developers who may create an enhanced solution to reduce such errors.
Research question 3 – what is the user-experience associated with the electronic medication system?
The final research objective relates to the staff user experience (UX) of the system. Understanding user experience and performance of the system in situ is important for staff, management, developers, and other sites. 
For staff, a poor UX will be frustrating and may lead to them not using the system as it was intended. Management will need to understand UX both to support staff and to understand whether expenditure can be justified. Developers will need to understand UX to either be assured of their product or understand where improvements are needed. Other sites will be interested in UX as it may inform decisions they make regarding similar implementations.
As data relating to UX was not collected prior to the implementation this question will simply assess the current UX. A System Usability Survey (Brooke, 1986) will be deployed to gauge usability of the system from staff. As this survey comes with a defined acceptable usability score (>68) this part of the evaluation demonstrates an objectives-based approach as the result of the survey will determine whether the this objective has been achieved (House, 1980). 
Usability is distinct from UX but forms part of it, usability is more to do with functionality and reliability (Allam, Hussin, Dahlan, 2013) whilst UX incorporates how people feel about the system and is more subjective than usability (Hinderks et al., 2019).
In addition to the SUS, open questions regarding user experience will also be asked of staff. This is an illuminative-based approach (House, 1980) which will inform the qualitative analysis and demonstrates an inductive approach to understanding user experience. 
This information might be useful to developers for reassurance in their design or for improvement of the product. It may also be useful to managers in revealing training needs or environmental factors affecting the UX.
Select and justify any data collection that is relevant and itemise the analysis methods you will need to meet your research objectives (e.g. quantitative, qualitative or mixed methods).

Research question 1 – Has the implementation of an electronic medication system reduced medication errors within the residential home?
Medication error data is routinely collected and collated by staff and the performance lead within direct care. The data from April 2021 to March 2022 will be compared with the data from April 2022 to March 2023. 
To allow a direct comparison to be made, medication errors will be considered as a rate, rather than an absolute figure. This will avoid occupancy levels impacting the error count, as an increased number of residents gives an increased opportunity for medication errors. The rate will be number of medication errors per resident per month. This will be achieved by dividing the number of medication errors in a month by the number of residents in the same month.
These rates will be compared for the twelve months prior to implementation and the twelve months post implementation. Error rates will be considered monthly as this will allow seasonal trends to make up part of the analysis.
Data types vary according to how precisely variables can be represented and will also influence what types of analyses can be performed on the data (Bhandari, 2022). Medication errors are an example of a discrete, quantitative variable because they are countable, numeric values which don’t include partial values. The conversion of these to a rate converts it to a continuous data type whereby data can include decimal figures. 
Medication errors can also be described as a ratio data type. Ratio data is described as data which can be categorised and ranked in an order, has equal intervals, and has a “true” zero such that zero is an absence of that variable (Bhandari, 2022).Ratio data allows the maximal use of what is known as descriptive statistics (Bhandari, 2022). 
Descriptive statistics are a way of summarizing data and can describe data in terms of distribution. This is calculated by looking at how frequently a value arises for the variable being studied. This frequency distribution can be ungrouped, grouped, relative, or cumulative depending on the type of data under consideration (Turney, 2022). 
In this instance, the quantitative nature of the variable will allow for a grouped frequency table to be created with frequency recorded against numeric intervals representing the number of medication errors recorded in that category. This will be done for the 12 months before and after implementation. This can in turn be graphically represented as a histogram which will allow the probability distribution to be described. An example histogram can be seen in figure 6: 

Figure 6: a normally distributed example of a histogram
Descriptive statistics also describe data in terms of centrality (the middle or average of a dataset) using measures such as mean, median, and mode. The mean is the arithmetic average, the mode is the most common value, and the median is the middle value of the dataset. The mode is mostly used to describe categorical data types. 
The most appropriate measure of centrality will again depend on the data type and its distribution. Ratio type data can be described using any of the three centrality measures. The mean or median can be used on quantitative data types such as medication errors with the most appropriate measure depending on the existence of outliers which skew the distribution and can disproportionately affect the mean. In cases where this is the case, the median would be the better measure of centrality. 
Descriptive statistics also employ measures of variability to demonstrate how spread out the data is. Measures of variability are the range (the difference between the lowest and the highest figure), the interquartile range (the difference between the figure at the 25th percentile and the 75th percentile), and the standard deviation which shows how the data varies from the mean (Bhandari, 2022). 
In studies where a sample is being taken to infer information about the population, variability can be used to ascertain the degree to which the result can be generalised i.e. low variability in the sample data would suggest a higher likelihood that the same results would be seen in the wider population. 
Time is often considered a quantitative variable (numerical), which can thus be either continuous (a timescale not broken down into categories), or discrete (a timescale broken down into categories such as number of years). In this instance, however, time is a qualitative or categorical variable as it will be considered in two categories of before implementation (April 2021 – March 2022) and after implementation (April 2022 – March 2023). 
Time can also be described as the independent variable. The difference between dependent and independent variables is that an independent variable possibly impacts a dependent variable but the same is not true the other way around. In this instance, the two separate time categories of before and after implementation may impact medication error frequency however, medication error frequency will not impact the passage of time.
Changes in medication error rate could be caused by variables other than the system change. Equal time periods covering an entire year will be considered to avoid any changes in the data which might be affected by seasonality i.e. winter months may see increased sickness and therefore an increase in agency staff who are less familiar with residents and therefore more at risk of making medication errors. 
The residential home was not in lock down during either period, as had been the case at various times during the Covid-19 pandemic, so, for example, a smaller number of staff in one cohort should not affect the medication error frequency. 
Staffing figures and turnover will be considered alongside the results too. This will be relevant as a change in staff could impact either the error rate or the error detection rate.  
The data being considered here is an entire population as we have all the data for the residential home for the first twelve months and the same for the second. Whilst it is possible that some medication errors have been missed or not reported, it is not possible to go back and seek greater accuracy as some errors are picked up by e.g. staff noticing a deficit / surplus in the next medication round which can’t be garnered retrospectively. As such, both datasets from pre and post implementation will be considered complete. 
Were a larger population with larger datasets being considered, it may have been appropriate to take a stratified random sample of data (to ensure data from each wing is included) from a proportion of the population and then use inferential statistical analysis to draw conclusions about the whole population, however that is not the case, and we are looking at a population.
The population mean can be represented with the Greek letter µ. To answer this research question, we want to understand whether the population mean for the pre-implementation group is greater than that for the post implementation group:
µ1 > µ2
The mean would be the appropriate measure of centrality if the frequency shows a normal distribution (similar to that depicted in figure 6). If the distribution is skewed or contains significant outliers this will disproportionately affect the mean and the median would be a better measure of centrality (Kaur, Stoltzfus and Yellapu, 2018). This will be compared for the data before and after the implementation.
Significance in this instance will be based on the WHO aim of a 50% decrease in medication error frequency between the two groups.
If the distribution of the data is normal, the standard deviation will be considered for both data sets to understand how spread out or close to the mean the data is. This describes variability in the data. The formula to calculate this can be seen in figure 7.
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Figure 7 – formula used to calculate the standard deviation of a population (Bhandari, 2022)
If the data is skewed, a better measure of variability is the interquartile range which is the difference between the 25th and 75th percentile in the data. 
The range itself (the difference between the highest and lowest numbers) will also be considered for the two groups.
Lower variability suggests greater consistency which would be of interest in understanding any differences in the frequency of medication errors with an ideal situation being a low central measure and limited variability. This translates to very few medication errors occurring and this consistently being the case.  
In addition to whether a result is significant it is also important to understand the size of the effect seen. This can be calculated using Cohen’s d (Cohen, 1992):

where µ1 is the mean of population 1 and µ2 is the mean of population 2 and the standard deviation is the pooled standard deviation of the two populations.
This result can then be interpreted according to table 2.
[image: ]
Table 2: interpreting the effect size from Cohen’s d (Cohen, 1992).

Research question 2 – how were medication errors with certain attributes affected by the implementation of an electronic medication management system?
Various pieces of information are collected about medication errors. These will be used to understand whether the implementation of the system has affected the frequency of medication errors with different attributes or whether errors with certain attributes persist post implementation.
The attributes of the medical errors under consideration are the type of error, the time of error, the day of the error, and the wing where the error took place. 
The wing where the error took place is not part of the currently collected dataset but will be added. 
For the type of error, the data will be initially explored to ascertain a finite number of categories within which the error type could fall. These might include categories such as administrative error, medication omission, incorrect medication, medication given to the wrong person. These labels will then be attributed to each of the medication errors.
Frequency distributions will be created for all the attributes for the 12 months before and after the implementation. Once more, descriptive statistics will be used to ascertain differences between the two groups as described for research question 1.
The significance figure for differences between the two groups will remain at 50% decrease post-implementation.
Research question 3 – what is the user-experience associated with the electronic medication system?
The final research question relates to the user experience of the new system and will rely on qualitative methods to understand the data gathered. 
User experience is an important element of any system as a poor user experience can lead to individuals not using the system at all, or not using the system as it was intended. The different aspects of UX can be seen in figure 8.
[image: ]
Figure 8 – The User Experience Honeycomb (Morville, 2004)
In this situation the findable aspect of UX is less relevant as the app in question is on their mobile device.
The usability aspect of UX can be measured using the System Usability Survey (SUS). This is a survey developed by John Brooke in 1986 made up of 10 questions (5 positive and 5 negative) alongside a Likert scale from strongly disagree to strongly agree. The questions and scale from the SUS can be seen in figure 9. 
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Figure 9 – Questions from the SUS (Brooke, 1995)

These scores are then aggregated according to specific rules giving an overall score. If the score is above 68 the system is considered acceptable with anything below considered unacceptable. This is an example of deductive reasoning as it stems from previous research (Gale et al., 2013).
Whilst the SUS gives a good indication of the usability of the system, more detailed information will be sought by additional questions being added to the questionnaire. Suggested additional questions are below:
1. How comfortable are you using digital technology?
2. Does the system make your job easier?
3. What would you change about the system?
4. What do you like most about the system?
5. What do you like least about the system?
6. What is the one thing you wish the app could do that it doesn’t already?
The SUS and additional questions will be delivered as an electronic survey to all staff using the system. This will be anonymised and only able to be submitted once. Anonymisation will allow everyone to respond honestly without having concern for being identified. The role of the respondent will be included in the survey to ensure there is a spread of responses from different roles. Roles will be separated simply into staff and seniors / leads. Numbers of staff in each of these roles mean that this would not allow identification.
Any pharmacists impacted by the new system will be asked to complete a questionnaire about their experience too. This will differ from the staff questionnaire as they are only in receipt of an output from the system. Whilst this / these responses will also be anonymous responses, the system only links to one pharmacy so responses may not be able to be completely unidentifiable.
[bookmark: _Hlk135833414]A survey is preferred to a structured interview as it allows responses to both the SUS and the other questions to be linked. This will help create a fuller picture. Not using an interview prevents the researcher becoming an integral part of the research and introducing interviewer bias (Phellas, Bloch, & Seale, 2012). It also avoids familiarity between the interviewer and staff influencing the results.
There is a risk that the use of a digital form may appeal more to those who are digitally minded thus introducing bias. This will be mitigated by provision of paper forms too. 
As well as providing an overall usability score the responses to the SUS can be quantitatively analysed to understand views regarding different aspects of the system. Questions 1 and 2 above are closed questions and are also able to be analysed quantitatively. The final quantitative data source will be the system itself whose user log information will be scrutinised to ascertain information which may be pertinent to user experience. 
The remaining questions in the survey are open questions which elicit narrative responses regarding peoples’ experience. These will be qualitatively analysed. To do this all responses will be read through to immerse the researcher in them. They will then be re-read and coded. The codes stem from the responses and this is therefore an inductive approach (Gale et al., 2013). This type of analysis is an example of the editing style described by Crabtree and Miller (1999). 
The researcher was not involved in the implementation which should avoid bias, but to avoid latent bias a second coder will be used, and the resulting sets of codes compared and finalised.
Reflection notes will be made during the coding process for transparency and to tease out any bias. An audit trail of the different stages of the qualitative analysis will provide further transparency and allow others to inspect the methodology. These steps alongside detailed descriptions of context, environment etc. will allow other sites to judge whether the findings are transferable to their area.
Once all the information from the responses has been assigned a relevant code these can be grouped into over-arching themes. Interpretation of these codes / themes alongside the quantitative data gathered (triangulation) should create a full picture of the user experience. This is an example of abductive reasoning. Where appropriate descriptive examples from the data can be used to demonstrate points made.
Member checking is a considered key in creating a rigorous study (Friedman, Wyatt, and Ash, 2022). As the questionnaires are anonymous this isn’t possible, however the resulting analysis will be shared with a focus group of staff users to see if the analysis correctly captures their experience.
As there is unlikely to be a huge number of questionnaire responses it is unlikely that data saturation will be reached. However, if part way through coding no new ideas are stemming from the responses, data saturation may have been reached which would enable further investigation to stop. In this study caution will need to be exercised in relation to the number of responses from different roles so that different viewpoints aren’t unwittingly jettisoned through inappropriate assumptions of data saturation.
As qualitative analysis is an iterative process it is possible that themes resulting from the questionnaires require further exploration. This will be done via semi-structured interviews of a focus group which has members from different staff roles within it.

Discuss any ethical or information governance issues you would need to consider, including a draft of your ethical review form (1,000 words, excluding the ethics form).

Research ethics are an important part of any study to protect participants within a study from harm. Harm can come in different forms including physical, social, psychological, or legal (Bhandari, 2022). 
As this is a retrospective study, whilst it relates to sources of potential physical harm from medication errors, there is no inherent risk of physical harm from the study itself. 
In studies where participants are recruited, researchers need to ensure that the participants’ give informed consent and voluntarily become part of a study with the ability to change their mind at any point. This isn’t the case for the first two research questions as the study will use previously collected pseudonymised data. The user questionnaire will explain the study and respondents will be informed that submitting the survey acts as them consenting to the information they provide being used in the study. There is no identifiable (ergo personal) data within the questionnaire.
For the first two questions of the study there is a risk of harm from a privacy breach if the information were not processed in accordance with the General Data Protection Regulations (GDPR). This is the legal framework in place regarding the processing of personal data. The seven key principles of GDPR legislation can be seen in figure 10.

Figure 10: Seven Principles of GDPR (ICO, 2023)

Data is considered personal data if someone is identifiable from the information and the information relates to them (Data Protection Act, 2018). 
The legal basis for processing the data is the public task basis. This suggests it is necessary to perform a task in the public interest i.e. to evaluate how a system procured using public funds is performing. In keeping with the data minimisation principle of GDPR, the data provided will be the bare minimum needed to conduct the evaluation (namely date of error, time of error, type of error, and the name of the wing the error occurred on). The purpose of processing the data is limited to the evaluation. 
The original data will be received in a pseudonymised state whereby names are replaced by sequential numbers relating to the order in which the errors occurred. These numbers would not be repeated even if the same person were subject to more than one medication error. This is possible as the identity of the person is not relevant to the questions being asked. 
To comply with the storage limitation principle the data will only be kept for the time it takes to process it such that it no longer contains identifiable data. For this period, it will be kept in secure network folders with access limited only to those involved in the evaluation. This will ensure adherence to the integrity and confidentiality principle. 
The pseudonymised data will be processed such that people are no longer identifiable. This is because the identification of the wing and the type of medication error could conceivably allow identification of a person. The risk of this is extremely low and will be further reduced by coding the type of medication errors with generic codes (e.g. administration error, dosage error) which don’t contain information identifying the medication, dosage etc. The original data will then be deleted. 
A data protection impact assessment will also be completed for the study. This along with the above design will demonstrate compliance with the accountability principle. 
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APPLICATION FOR ETHICAL APPROVAL





		RESEARCH STUDENTS

This form is to be completed by the student within SIX months for full-time students and TWELVE months for part time students, after the commencement of the research degree or following progression to Part Two of your course. 



Once complete, submit this form via the MyTSD Doctoral College Portal at (https://mytsd.uwtsd.ac.uk).



This document is also available in Welsh.





		RESEARCH STAFF ONLY

All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.





		STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit this form (and receive the outcome) via systems explained to you by the supervisor/module leader.









In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A researcher may not be covered by the University’s insurance if ethical approval has not been obtained prior to commencement.



The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.



The individual undertaking the research activity is known as the “principal researcher”.



Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing within normal educational requirements, and literary or artistic criticism.



Please read the notes for guidance before completing ALL sections of the form.



This form must be completed and approved prior to undertaking any research activity. Please see Checklist for details of process for different categories of application.  



SECTION A: About You (Principal Researcher)

		1

		Full Name:

		Anna Phythian



		2

		Tick all boxes that apply:

		Member of staff:

		☐

		Honorary research fellow:

		☐



		

		Undergraduate Student

		☐		Taught Postgraduate Student

		☒		Postgraduate Research Student

		☐





		3

		Institute/Academic Discipline/Centre:

		UWTSD



		4

		Campus:

		

Distance Learning



		5

		E-mail address:

		2115601@student.uwtsd.ac.uk





		6

		Contact Telephone Number:

		

07980942947



		

		For students:



		7

		Student Number:

		2115601



		8

		Programme of Study:

		MSc Digital Transformation for Health and Care Professions



		9

		Director of Studies/Supervisor:

		Phillip Scott











SECTION B: Approval for Research Activity

		1

		Has the research activity received approval in principle?

(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)

		YES

		☐		NO

		☒

		

		

		Date



		2

		If Yes, please indicate source of approval (and date where known): Approval in principle must be obtained from the relevant source prior to seeking ethical approval

		Research Degrees Committee

		☐		



		

		

		Institute Research Committee

		☐		



		

		

		Other (write in)



		☐		







SECTION C:  Internal and External Ethical Guidance Materials

		

		Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, location-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines. You may add rows to this table if needed.



		1

		UWTSD Research Ethics & Integrity Code of Practice

		☐

		2

		UWTSD Research Data Management Policy

		☐



		3

		[List any other relevant documents here]

		☐







SECTION D: External Collaborative Research Activity

If there are external collaborators then you should gain consent from the contact persons to share their personal data with the university. If there are no external collaborators then leave this section blank and continue to section E.

		1

		Institution

		





		2

		Contact person name

		





		3

		Contact person e-mail address



		



		4

		Is your research externally funded?

		YES

		☐

		NO

		☐



		5

		Are you in receipt of a KESS scholarship?

		YES

		☐

		NO

		☐



		6

		Are you specifically employed to undertake this research in either a paid or voluntary capacity?

		Voluntary

		YES

		☐

		NO

		☐



		7

		

		Employed

		YES

		☐

		NO

		☐



		8

		Is the research being undertaken within an existing UWTSD Athrofa Professional Learning Partnership (APLP)?

		If YES then the permission question below does not need to be answered.

		YES

		☐

		NO

		☐



		9

		Has permission to undertake the research has been provided by the partner organisation?

		(If YES attach copy)

If NO the application cannot continue

		YES

		☐

		NO

		☐









Where research activity is carried out in collaboration with an external organisation

		10

		Does this organisation have its own ethics approval system?

		YES

		☐

		NO

		☐



		

		

If Yes, please attach a copy of any final approval (or interim approval) from the organisation (this may be a copy of an email if appropriate).









SECTION E: Details of Research Activity

		1

		Indicative title:

		Evaluation of an electronic medication system



		2

		Proposed start date:

		01/09/23

		Proposed end date:

		01/06/24



		

		Introduction to the Research (maximum 300 words per section)

Ensure that you write for a Non-Specialist Audience when outlining your response to the points below:

· Purpose of Research Activity

· Proposed Research Question

· Aims of Research Activity

· Objectives of Research Activity

Demonstrate, briefly, how Existing Research has informed the proposed activity and explain

· What the research activity will add to the body of knowledge 

· How it addresses an area of importance. 



		3

		Purpose of Research Activity



To evaluate whether the implementation of an electronic medication management system has reduced medication errors in a residential home. To understand the user experience of the new system and how it is working in a real environment.



Evaluation of this particular system implementation is important to ascertain any benefits realised by the system or identify any unwitting drawbacks, to inform decisions made by other similar sites, to inform any necessary future development to the system, and to justify the local authority expenditure on the system.





(this box should expand as you type)



		4

		Research Question



1. Did the implementation of an electronic medication system reduce medication errors amongst the residents?

2. How were medication errors with certain attributes affected by the implementation?

3. What is the user experience associated with the electronic medication system?



(this box should expand as you type)



		5

		Aims of Research Activity

1. An evaluation of the whether expected benefits have been achieved by the implementation of an electronic medication system.

2. To ascertain how the system works for the primary users. User experience is key in correct system usage and lack of frustration in the working environment. Understanding this will inform whether processes need adapting, further development to the system is needed, if there are unintended consequences for the users of the system.





(this box should expand as you type)



		6

		Objectives of Research Activity



The evaluation of expected benefits will be achieved by comparing medication error frequency before and after implementation of the system.



User experience will be assessed using a questionnaire made up of a System Usability Survey and additional questions to get a full picture of user experience.



(this box should expand as you type)



		

		Proposed methods (maximum 600 words)

Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. You do not need to justify the methods here, but should instead describe how you intend to collect the data necessary for you to complete your project.



		7

		

Research question 1 and 2 will use the same methodology, that is, medication error data which has already been collected and pseudonymised will be further anonymised and then analysed to see if there are any differences in the frequency of medication errors before and after implementation of the system.



Research question 3 will involve a questionnaire being sent to users of the system who will voluntarily complete it. The form is anonymised. The responses on the form will be analysed using a mixed-methods approach due to the mixed nature of the data stemming from it. 



(this box should expand as you type)



		


		Location of research activity

Identify all locations where research activity will take place.



		8

		Severn View Residential Home



(this box should expand as you type)



		

		Research activity outside of the UK

If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural and/or legal sensitivities or vulnerabilities of participants. If you live in the country where you will do the research then please state this.



		9

		





(this box should expand as you type)







		10

		Use of documentation not in the public domain: Are any documents NOT publicly available? 



		NO

		☐



		

		

		YES

		☒



		11

		If Yes, please provide details here of how you will gain access to specific documentation that is not in the public domain and that this is in accordance with the current data protection law of the country in question and that of England and Wales.



Pseudonymised data will be provided by colleagues, stored securely in network drives with access only for people involved in the project, and anonymised before deleting out the original data. Any data will only be kept for the period of study and no longer. 



(this box should expand as you type)







		

		Does your research relate to one or more of the seven aims of the Well-being of Future Generations (Wales) Act 2015?

		

YES

		

NO



		12

		A prosperous Wales

		☐

		☐



		13

		A resilient Wales

		☐

		☐



		14

		A healthier Wales

		☒

		☐



		15

		A more equal Wales

		☐

		☐



		16

		A Wales of cohesive communities

		☐

		☐



		17

		A Wales of vibrant culture and thriving Welsh language

		☐

		☐



		18

		A globally responsible Wales

		☐

		☐



		19

		If YES to any of the above, please give details:



		

		

Reduction in harm to people through medication errors will improve health.



(this box should expand as you type)







SECTION F: Scope of Research Activity

		

		Will the research activity include:

		YES

		NO



		1

		Use of a questionnaire or similar research instrument?

		☒

		☐



		2

		Use of interviews?

		☒

		☐



		3

		Use of focus groups?

		☒

		☐



		4

		Use of participant diaries? 

		☐

		☒



		5

		Use of video or audio recording?

		☐

		☒



		6

		Use of computer-generated log files?

		☒

		☐



		7

		Participant observation with their knowledge?

		☐

		☒



		8

		Participant observation without their knowledge?

		☐

		☒



		9

		Access to personal or confidential information without the participants’ specific consent?

		☒

		☐



		10

		Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?

		☐

		☒



		11

		Performance of any acts which may cause embarrassment or affect self-esteem?

		☐

		☒



		12

		Investigation of participants involved in illegal activities?

		☐

		☒



		13

		Use of procedures that involve deception?

		☐

		☒



		14

		Administration of any substance, agent or placebo?

		☐

		☒



		15

		Working with live vertebrate animals?

		☐

		☒



		16

		Procedures that may have a negative impact on the environment?

		☐

		☒



		17

		Other primary data collection methods. Please indicate the type of data collection method(s) below.

		☐

		☒



		

		Details of any other primary data collection method:







(this box should expand as you type)

		

		





If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).



If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 



SECTION G: Intended Participants

If there are no participants then do not complete this section, but go directly to section H.



		

		Who are the intended participants:

		

YES

		

NO



		1

		Students or staff at the University?

		☐

		☒



		2

		Adults (over the age of 18 and competent to give consent)?

		☒

		☐



		3

		Vulnerable adults?

		☒

		☐



		4

		Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)

		☐

		☒



		5

		Prisoners?

		☐

		☒



		6

		Young offenders?

		☐

		☒



		7

		Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?

		☐

		☒



		8

		People engaged in illegal activities?

		☐

		☒



		9

		Others. Please indicate the participants below, and specifically any group who may be unable to give consent.



		☐

		☐



		

		Details of any other participant groups:



Staff of Monmouthshire Council over 18 and able to give consent



The medication error information relates to errors within a residential home for people with dementia. This data is routinely collected and will be provided in a pseudonymised form for the purposes of this study. It will be further anonymised before analysis. Not sure if these are strictly participants?





(this box should expand as you type)

		

		







		

		Participant numbers and source

Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 



		10

		How many participants are expected?



		Staff – 20





(this box should expand as you type)



		11

		Who will the participants be?



		Monmouthshire Council staff





(this box should expand as you type)



		12

		How will you identify the participants?

		

The survey will be sent to all staff who use the system and they will voluntarily respond.



(this box should expand as you type)









		

		Information for participants:

		

YES

		NO

		

N/A



		13

		Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?

		☒

		☐

		☐



		14

		Will you tell participants that their participation is voluntary?

		☒

		☐

		☐



		15

		Will you obtain written consent for participation?

		☒

		☐

		☐



		16

		Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?

		☒

		☐

		☐



		17

		If the research is observational, will you ask participants for their consent to being observed?

		☐

		☐

		☒



		18

		Will you tell participants that they may withdraw from the research at any time and for any reason?

		☐

		☒

		☐



		19

		With questionnaires, will you give participants the option of omitting questions they do not want to answer?

		☒

		☐

		☐



		20

		Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?

		☒

		☐

		☐



		21

		Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?

		☒

		☐

		☐



		22

		If NO to any of above questions, please give an explanation 



		

		

As the survey is anonymous it will not be possible to know which of the surveys belongs to someone should they wish to withdraw.



(this box should expand as you type)







		

		Information for participants:

		

YES

		NO

		

N/A



		24

		Will participants be paid?

		☐

		☒

		☐



		25

		Is specialist electrical or other equipment to be used with participants?

		☐

		☒

		☐



		26

		Are there any financial or other interests to the investigator or University arising from this study?

		☐

		☒

		☐



		27

		Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?

		☐

		☒

		☐



		28

		If YES to any question, please provide full details 



		

		





(this box should expand as you type)







SECTION H: Anticipated Risks



		

		
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 



If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  



		1

		Full risk assessment completed and appended? 

		Yes 

		☐



		

		

		No

		☒



		2

		Risks to participants

For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information



		

		Risk to participants:



Risk of data breach



(this box should expand as you type)

		How you will mitigate the risk to participants:



The data will be received already pseudonymised and will be processed such that people are no longer identifiable. This is because the identification of the wing and the type of medication error could conceivably allow identification of a person. The risk of this is extremely low and will be further reduced by coding the type of medication errors with generic codes (e.g. administration error, dosage error) which don’t contain information identifying the medication, dosage etc. The original data will then be deleted. 





(this box should expand as you type)



		3

		If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities



		

		





(this box should expand as you type)



		4

		Risks to the investigator

For example: personal health & safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest



		

		Risk to the investigator:







(this box should expand as you type)

		How you will mitigate the risk to the investigator:







(this box should expand as you type)



		5

		University/institutional risks

For example: adverse publicity, financial loss, data protection



		

		Risk to the University:







(this box should expand as you type)

		How you will mitigate the risk to the University:







(this box should expand as you type)



		6

		Environmental risks

For example: accidental spillage of pollutants, damage to local ecosystems



		

		Risk to the environment:







(this box should expand as you type)

		How you will mitigate the risk to environment:







(this box should expand as you type)







		

		Disclosure and Barring Service



		

		If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.

		YES



		NO



		N/A





		7

		Does your research require you to hold a current DBS Certificate?

		☐

		☒

		☐



		8

		If YES, please give the certificate number. If the certificate number is not available please write “Pending”; in this case any ethical approval will be subject to providing the appropriate certificate number.

		







SECTION I: Feedback, Consent and Confidentiality



		1

		Feedback

What de-briefing and feedback will be provided to participants, how will this be done and when? 



		

		Written feedback will be provided to staff regarding the analysis of their user experience.





(this box should expand as you type)



		2

		Informed consent

Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.



		

		

Full information regarding the study will be provided at the start of the survey. The fact that their response is anonymous will be flagged. A sentence informing them that by submitting the form they consent for the information they provide to be included within the study.



(this box should expand as you type)



		3

		Confidentiality / Anonymity

Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 



		

		

All survey responses are anonymous.

Medication error information will be received pseudonymised and anonymised from here before deleting out the original pseudonymised data.

All information will be kept in secure, password protected network drive files with access only provided to people involved in the study.



(this box should expand as you type)







SECTION J: Data Protection and Storage



		

		Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?

		YES

		NO



		1

		“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person. Any video or audio recordings of participants is considered to be personal data.

		☐

		☐



		

		If YES, provide a description of the data and explain why this data needs to be collected:



		2

		

The data relating to medication errors has already been collected.



The pseudonymised data includes identification of the wing and the type of medication error which could conceivably allow indirect identification of a person. The risk of this is extremely low and will be further reduced by coding the type of medication errors with generic codes (e.g. administration error, dosage error) which don’t contain information identifying the medication, dosage etc. The original data will then be deleted. 



(this box should expand as you type)



		

		Does it involve special category data (as defined by the GDPR)?

		YES

		NO



		3

		“Special category data” means sensitive personal data consisting of information as to the data subjects’ –

(a) racial or ethnic origin,

(b) political opinions,

(c ) religious beliefs or other beliefs of a similar nature,

(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),

(e) physical or mental health or condition,

(f) sexual life,

(g) genetics,

(h) biometric data (as used for ID purposes),

		☐

		☐



		

		If YES, provide a description of the special category data and explain why this data needs to be collected:



		4

		

The medication error data includes medication information which has already been collected.



It is necessary to understand the type of error but will be replaced by codes and the original data deleted.





(this box should expand as you type)







		

		
Will data from the research activity (collected data, drafts of the thesis, or materials for publication) be stored in any of the following ways?

		YES

		NO



		5

		Manual files (i.e. in paper form)?

		☐

		☒



		6

		University computers?

		☐

		☒



		7

		Private company computers?

		☐

		☒



		8

		Home or other personal computers?

		☐

		☒



		9

		Laptop computers/ CDs/ Portable disk-drives/ memory sticks?

		☒

		☐



		10

		“Cloud” storage or websites?

		☐

		☒



		11

		Other – specify:



		☐

		☒



		12

		For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of backup procedures, password protection, encryption, anonymisation and pseudonymisation:



		

		

The data will be received pseudonymised, processed to anonymise it, stored in password protected network drives on an MCC laptop with access only given to those involved in the project. The data will only be kept for the duration of the evaluation. 



(this box should expand as you type)







		

		Data Protection



		

		Will the research activity involve any of the following activities:

		YES

		NO



		13

		Electronic transfer of data in any form?

		☒

		☐



		14

		Sharing of data with others at the University outside of the immediate research team?

		☐

		☒



		15

		Sharing of data with other organisations?

		☐

		☒



		16

		Export of data outside the UK or importing of data from outside the UK?

		☐

		☒



		17

		Use of personal addresses, postcodes, faxes, emails or telephone numbers?

		☐

		☒



		18

		Publication of data that might allow identification of individuals?

		☐

		☒



		19

		Use of data management system?

		☒

		☐



		20

		Data archiving?

		☐

		☒



		21

		If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and Data Protection Act (2018) (and any international equivalents, where appropriate):



		

		

The initial pseudonymised data will be received via internal email and will be password protected.



SPSS statistics package will be used to analyse the data with any results stored on the password protected secure network drives.





(this box should expand as you type)



		22

		List all who will have access to the data generated by the research activity:



		

		

Supervisor, course leader, residential home manager.



(this box should expand as you type)



		23

		List who will have control of, and act as custodian(s) for, data generated by the research activity:



		

		

Anna Phythian



(this box should expand as you type)



		24

		Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  



		

		

The data will be stored in password protected network drives in spreadsheet and possibly SPSS output form. The resulting analysis will not contain any personal data. The anonymised data will only be kept for the duration of the evaluation and the pseudonymised data for the length of time it takes to anonymise it before deleting it.



(this box should expand as you type)



		25

		Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff) 



		

		





(this box should expand as you type)



		26

		Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)

		YES

		☐



		27

		Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding

		YES

		☒










SECTION K: Declaration

		

		The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.



In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 



		1

		Signature of applicant:

		

		Date:









For STUDENT Submissions:

		2

		Director of Studies/Supervisor:

		

		Date:



		3

		Signature:

		



		







For STAFF Submissions:

		4

		Academic Director/ Assistant Dean:

		

		Date:



		5

		Signature:

		



		







Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:

		☐

		I have read the guidance notes supplied before completing the form.



		☐

		I have completed ALL RELEVANT sections of the form in full.



		☐

		I confirm that the research activity has received approval in principle



		☐

		I have attached a copy of final/interim approval from external organisation (where appropriate)



		☐

		I have attached a full risk assessment (where appropriate)  ONLY TICK IF YOU HAVE ATTACHED A FULL RISK ASSESSMENT



		☐

		I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.
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Descriptive Statistics
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bmi_overweight_or_obese 94 4 63 5581 3952
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