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Part 1 – Descriptive statistics and Forest Plot table regarding the distribution of disease incidence in Wales
Descriptive Statistics
Fig. 1 shows the descriptive statistics for disease occurrence in Wales. Descriptive Statistics provide quick observations to be made (Kent State University, 2023). The descriptive statistics table (Fig. 1) shows us that the biggest disease from those included within Wales is the population having a BMI that is classed as overweight or obese. The BMI metrics sustain the highest score for the mean, minimum and maximum. It also shows that the population with a BMI that is overweight or obese is over double the mean to any other disease in Wales. Diabetes has the smallest presence as it scores the lowest score in all three metrics of mean, minimum and maximum.
The standard deviation displays the dataset's average level of variability (Bhandari, 2023). It indicates the average deviation of each result from the mean (Bhandari, 2023). The smallest standard deviation with the descriptive statistics is diabetes. A low standard deviation suggests that values for diabetes are therefore concentrated around the mean (Bhandari, 2023).

	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	High Blood Pressure
	94
	15
	25
	19.41
	2.649

	Respiratory Illness
	94
	8
	20
	13.76
	2.430

	Mental Illness
	94
	4
	14
	9.62
	2.338

	Diabetes
	94
	3
	10
	5.94
	1.343

	Health Status: Poor or Fair
	94
	14
	34
	21.47
	5.054

	Smoker
	94
	14
	36
	25.37
	4.207

	BMI Overweight or Obese
	94
	48
	63
	55.81
	3.952

	Valid N (listwise)
	94
	
	
	
	


Fig. 1





Z-score table
To expand on the descriptive statistics table, a z-score table has been created (Fig. 2). A z-score table is the abbreviation for a standard normal table (Statistics How To, 2023). A z-score table is used within hypothesis testing (Statistics How To, 2023). This includes tests on proportions and the difference between two means (Statistics How To, 2023). A normal distribution curve has a total area under it of 1, or 100%. By displaying the percentage under the curve at each location, the z-table is useful (Statistics How To, 2023).
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Zscore:  High Blood Pressure
	94
	-1.66635
	2.10803
	.0000000
	1.00000000

	Zscore:  Respiratory Illness
	94
	-2.36798
	2.56932
	.0000000
	1.00000000

	Zscore:  Mental Illness
	94
	-2.40284
	1.87494
	.0000000
	1.00000000

	Zscore:  Diabetes
	94
	-2.18707
	3.02704
	.0000000
	1.00000000

	Zscore:  Health Status: Poor or Fair
	94
	-1.47769
	2.47965
	.0000000
	1.00000000

	Zscore:  Smoker
	94
	-2.70322
	2.52620
	.0000000
	1.00000000

	Zscore:  BMI Overweight or Obese
	94
	-1.97580
	1.81968
	.0000000
	1.00000000

	Valid N (listwise)
	94
	
	
	
	


Fig. 2
Histograms
Histograms have been produced to visualise the occurrence of each disease (Fig. 3-9). Histograms are a useful tool, as a graph illustrates the distribution of values for a numerical variable as an assortment of bars (Yi, 2021). A histogram is useful in this instance, as it demonstrates the general distribution of each disease in Wales (Yi, 2021).
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Fig. 3
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Fig. 5

[image: img.emf]
Fig. 6

[image: img.emf]
Fig. 7
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Fig. 8
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Fig. 9

Forest Plot
Four forest plots have been produced to signify the disease rate in Wales for respiratory illness. A forest plot displays the comparison between what the research demonstrates and the quality of the outcome in one location directly (Cantley, 2016). Fig. 10 forest plot includes the ’all Wales’ rate of 14 represented by the green circle. However, it was felt that this made the diagram hard to interpret. To Improve on this Fig. 11 removes the ‘all Wales’ rate as a plot point and instead represented by a yellow line. This enables better interpretation of the respiratory illness rate along with the high and low confidence interval. Fig. 12 and Fig. 13 repeat the process; however, the results are shown in descending order of respiratory illness.
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Fig. 11
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Fig. 12
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Fig. 13


The forest plots for respiratory illness within Wales indicate that the majority of the age-standardised percentiles are not statistically significant because the confidence intervals cross the ‘all Wales’ average (Public Health Wales Observatory, 2012, p. 10). However, there are a few that can be seen clearer in Fig. 13 that are both below and above the ‘all Wales’ average, a higher percentage is below the average of 14. Suggesting that the age-standardisation for the USOA code is significantly lower than the ‘all Wales’ average (Public Health Wales Observatory, 2012, p. 10). The fact that none of the included studies alone can be used as the basis for determining the status of the expected effect is a crucial point to keep in mind, even though the data from each of the included studies presented in the forest plot can help us understand the overall estimate of the outcome (Alavi, 2021, p. 1099).
Further Analysis
Most of the time, factors like where people live, the quality of the environment, genetics, level of education and income all have significant effects on a person’s health (World Health Organization, 2017). Other factors that could analyse the data to explore further patterns or correlations include health equality, genetics, residence, air pollution, occupation, wage, and age.
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Part 2 – Data Analysis Plan for Patient Participation Booking
Introduction
Current situation
Cardiff and Vale University Health Board (C&VUHB) suspended automated booking (AB) in March 2020. C&VUHB originally suspended AB due to the high reduction of outpatient appointments during the immediate start of the pandemic (Welsh Government, 2021a, p. 1). C&VUHB decided not to reintroduce the AB system due to it no longer being fit for purpose in a post pandemic world. The previous system known as Fully Automated Booking (FAB) could only book selected new outpatient appointment slots that were face to face (F2F). This system is no longer viable with the new hybrid approach to outpatient appointments, because of a greater focus on virtual appointments (Welsh Government, 2021b, p. 23).
The removal of an AB system within C&VUHB has led to regression back to manual booking (MB) of appointments. MB has led to an increase in patients that do not attend (DNA) their appointment. An increase in the DNA rate leads to wasted time, appointment slots and money to the National Health Service (NHS) (NHS Benchmarking Network, 2019). This impacts on waiting list (W/L) times (Cheng et al., 2010, p. S37). Negatively affecting W/L already impacted heavily by the pandemic, setting record highs for patient wait (Welsh Government, 2021a, p. 25).
MB also leads to a burden on administrative teams within C&VUHB to book all new outpatient appointments. This leaves administrative time not being used wisely. It also leads to issues with patient satisfaction, as patients must wait endless hours to get through to the appointment booking centre (ABC) to rearrange or cancel (Tan et al., 2017, p. 1). This impacts on patients who are trying to get through to the ABC regarding other queries. Anxious patients waiting to speak to an operator can put further pressure on the administrative staff with complaints regarding the long wait times, leading to staff burnout (Johnson et al., 2020, p. 6).
Project Solution
The dissertation project will focus on the introduction of Patient Participation Booking (PPB) within C&VUHB. PPB will incorporate the automation of the booking and cancelling of new outpatient appointments within C&VUHB. Alleviating a lot of the problems caused by the MB process. PPB will look to include all new acute appointments, incorporating timely and multiple opportunities, as well as ways for patients to engage with the booking process. An emphasis on patient participation and choice in the process at the core of PPB and seen as essential (Welsh Government, 2021a, p. 27).
PPB will prioritise a reduction in DNA rates for outpatient activity that will help in W/L volume reductions. C&VUHB will do this through requesting patients to confirm, cancel or rebook their appointment prior to attendance. In addition to appointments that have had no response from patients released six days prior to allow the appointments to be reutilised. 
The solution will align with C&VUHB policies by integrating a digital first approach to communication where patients are able and wish to engage (Cardiff & Vale University Health Board, 2020, p. 6). 
Project Scope
PPB will only incorporate new outpatient appointments booked on the C&VUHB patient management system (PMS). The first phase of PPB will not look to include non-acute and follow-up appointments; however, these appointments will look to be added in subsequent phases. The project in its first iteration will only look to book patients that can fit the AB process of booking slots six weeks in advance. This will mean exception may exclude some slots in the first phase to allow the booking to continue for urgent and urgent suspected cancers outside of PPB. Ensuring the appropriate care is being provided to each cohort of patients (Cardiff and Vale University Health Board, 2021).
Project’s Aim and Objectives
PPB Aim
DNA rates are currently higher than pre-pandemic levels with an average at around 12% for 2022 (Fig. 1). This has affected the recovery for C&VUHB post pandemic. The W/L’s in Wales are still altered from the impact of the pandemic. Some patients have been waiting over 2 years for their first appointment (Welsh Government, 2023a). However, these numbers are beginning to fall from their peak in March 2022 (Welsh Government, 2023a). The project’s aim is to boost the outpatient W/L recovery further, by reducing the DNA to under 6% with PPB for new outpatient appointments. This will aid in waiting time reduction.
[image: A picture containing chart

Description automatically generated]
Fig. 1
Reducing the DNA rate is a major necessity for C&VUHB due to wasted money, resources, and outpatient slots. By having the aim of PPB to deliver a reduction in the DNA rate, C&VUHB will achieve its own goals, and align them with the Welsh Government policy of reducing DNA rates of all outpatient appointments to 5% (Welsh Government, 2020, p. 21).
The precursor to PPB, known as FAB, showed that it was beneficial to reducing the DNA rate by averaging a DNA rate of 5.9%. This shows that a rate of under 6% is achievable for an AB solution with new outpatient appointments. By having this data available on FAB the projects aim can be realistic and a benchmark to be set for the new AB process.
The aim of reducing DNA rates will also be of benefit in achieving the project objectives of increasing clinic utilisation (CU), a higher compliance with referral to treatment (RTT) times and a reduction in W/L times which is a requirement by Welsh Government (2022, p. 3).
PPB Objectives
Waiting List Reduction and RTT Compliance
The Welsh Government (2022, p. 3) has made reducing W/L times a key requirement for all health boards. As Fig. 2 shows in December 2022, the NHS in Wales currently still has around 75,000 patients waiting over a year for their first appointment (Welsh Government, 2023b, p. 5). Failing the planned care recovery target set out by the Welsh Government (2022, p. 4). Coupled with W/L times being one of the main areas of concern for patients (Appleby et al., 2020, p. 3). Therefore, a key objective of PPB is to reduce W/L times for outpatient appointments and ensure patients are receiving their first outpatient appointment within a year. C&VUHB will achieve this by ensuring slots are better utilised through the repurpose of appointment slots not required by appointed patients.
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The current high wait times for patients to receive their first appointment have impacted on RTT compliance (Welsh Government, 2022, p. 25). This has led to 45% of patients waiting over 26 weeks, which is significantly high to pre-pandemic levels (Welsh Government, 2023b, p. 4). Currently, the average wait time for treatment is roughly 22 weeks (Welsh Government, 2023b, p. 5). By improving the DNA rate and increasing CU, more patients can receive their first appointment sooner. Helping achieve the Welsh Government’s (2022, p. 26) plans and objectives.
Increased Clinic Utilisation
Increased CU is an objective of the project because reducing the DNA rate alone will not help in improving W/L times and RTT compliance. It is vital for the project that PPB does not just transfer the DNA slots into could not attend (CNA) slots. Therefore, success needs to be assessed on how the regained slots from the PPB process are no longer a DNA slot and are reutilised. C&VUHB will do this through clinical utilisation. By increasing CU, C&VUHB will see more patients in a session, enabling greater utilisation of appointment slots and facilitating more patients to be seen, reducing W/L’s (Welsh Government, 2022, p. 27). Decreasing the need for additional overtime clinics to help with outpatient recovery, alleviating the increased chance of staff burnout (Relias Learning, 2013, p. 1).
Improving Patient Communication
The project’s objective is to ensure patients receive the correct communication at the correct time by having a redesign of current appointment letters, improving patient satisfaction. The Welsh Government (2020, p. 11) has revealed that there is a lack of patient satisfaction with outpatient communication. Findings indicate that miscommunication and administrative errors are a major factor in patient non-attendance (McLean et al., 2014, p. 52).
Scheduling of appointments will occur six weeks prior. This is to ensure the approval of all clinician requests for annual leave prior to sending of appointments as per C&VUHB policies and procedures. Leading to less hospital appointments being cancelled. The project will also achieve improved communication and experience for the patient by using a digital approach (Welsh Government, 2021c, p. 16) through letters being sent digitally. Aligning with C&VUHB’s (2020, p. 6) high-level aim of a digital first approach for patients. Incorporating a digital first approach, will enable the project to measure success by recording and analysing successful logins and responses to achieve a digital acceptance rate for patients.
Resource Redistribution	
The automation of the booking process for new case appointments within PPB will enable the project to redistribute administrative resources (Willis et al., 2019, p. 8). The administrative team currently takes a high proportion of time daily in booking outpatient appointment slots. This includes selecting the correct patients based on clinical need and patients’ wait time for an appointment. The aim of the project is to automate the process of patient selection, as well as appointment booking. Automating this process means administrative time can be repurposed and used more efficiently (Willis et al., 2019, p. 8).
Conclusion
PPB’s aim of reducing the DNA rate of new outpatients’ appointments along with the objectives of increasing CU, reducing W/Ls, improving RTT compliance and increasing virtual appointment uptake will permit C&VUHB to comply fully with the Welsh Government Policies and vison (Welsh Government, 2022, p. 14). Objectives of improving patient satisfaction and resource redistribution will give patients and staff at the heart of the project improved experiences of the system. This will be a major factor in calculating success. Incorporating all these aims and objective in the project from the outset will provide improved efficiency and communication for new outpatient appointments. 
Data Collection
Introduction
Data collection for PPB will be a vital element within the project for successful integration. Before implementation, the project team must define data to measure project performance of PPB's improvement to the service (Scheider, Ostermann and Adams, 2017, p. 16). To guarantee full realisation of the project, it will require accurate and consistent data as a requirement (Pajouheshnia, 2019, p. 2). It is crucial when analysing the data, the project critically evaluates the results (Scheider, Ostermann and Adams, 2017, p. 12). By completing these tasks, the project team will have the ability to discover any issues and resolve them.
Defining data requirements 
Data capture for PPB will require a mixed method approach of both quantitative and qualitative data, with an emphasis on quantitative data (Table 1). Quantitative data will be required to capture data such as the DNA rates and CU. Qualitative data will be required to give the project more context (Flick, 2018, p. 5). The project may reduce the DNA rate but, PPB could contribute to patient and staff dissatisfaction. Likely leading to project failure, causing staff to find a workaround or patients not engaging (Cresswell et al., 2017, p. 547).
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Quantitative Data Collection
The aim of the project requires the capture of the DNA rate for outpatient appointments. The project can access this data, along with W/L times, RTT compliance and CU, through the oracle database within C&VUHB. Data can then be captured prior to launch and continuously throughout to deliver robust results (Sun et al., 2017, p. 2).
The project will look to capture over a year's worth of data and the project can look at seasonal trends, such as the Christmas period. Permitting the project to obtain an accurate and comprehensive picture of the existing situation (Vanzant Stern, 2019, p. 56). Seasonal trends, like the Christmas period, can have a major influence on outpatient appointments (Fig. 3). As the date and time of the appointment is one of the main reasons for a patient’s DNA (NHS England, 2023b).
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Seasonal trends can also affect slot availability, which can cause variance in data (Office for National Statistics, 2021), slot availability effects CU figures, W/L times and the DNA rate percentage. The project will also need to factor in appointment slot availability in data collection.
Consideration needs to be taken for the number of W/L initiative clinics that are being held. As NHS trusts use W/L initiative clinics to reduce W/L times (Appleby, 2005, p. 5). This could skew the results to look better than they are. 
Data will need to be captured on the percentage of appointments in a clinic that PPB can book. The project must distinguish the impact PPB has on individual clinics.
The project will capture the DNA rate for all appointment slots, not just PPB. This will enable the project to compare multiple booking methods and show potential benefits of PPB to these booking types. The project must be mindful of differing booking methods and Urgent Suspect Cancer (USC) appointments. USC appointment booking occurs by telephone and is booked with only a few days’ notice. This is a more labour-intensive booking method but can lead to a lower DNA rate.
The project will capture CU to confirm that the slots released by PPB are reutilised. This is to guarantee the project is not turning an appointment slot from a DNA to CNA, leading to continued wasted resources (NHS England, 2023a).
The project will also capture the CNA and reutilisation rate. Along with these two rates, the project will monitor the number of days prior to the appointment the patient releases the appointment slot. Establishing if and when the slots could have been reutilised. Other items to be captured include when C&VUHB reutilised the slot after release and if the patient has confirmed prior to cancelling their appointment.
Quantitative Analysis
Analysis of the quantitative data will establish the project a logical foundation of solution outcomes (Vanzant Stern, 2019, p. 75). The project team will display the analysed information in charts and graphs, as it makes it easier to understand and visualise when presenting data (Vanzant Stern, 2019, p. 75).
Statistical Process Control
One way the project will analyse quantitative data is by using Statistical Process Control (SPC). SPC is a technique for analysing data from time-series graphs. It facilitates understanding of variation and guides the project in choosing the optimal course of action (NHS England, 2019). The project will be able to determine whether there is a link between the deployment of PPB and a significant decline in DNA rates over time, through time-series analysis (Shin, 2017, p. 10).
The wide use of SPC charts is mostly for sequential process monitoring (Qui, 2018, p. 49). SPC is a useful tool since it provides up-to-date information to aid in making prompt decisions (Fretheim and Tomic, 2015, p. 748). Fig. 4 shows an example of SPC which could be useful to presenting the DNA rate for PPB.
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The benefit of SPC is that SPC graphs can show whether a process is subject to common cause variation or special cause variation (Connelly, 2018, p. 332). 
A disadvantage of using SPC as Qui (2018) notes, is that one must adequately adjust or generalise conventional SPC charts when the data structure grows more complex to remain relevant. SPC also ignores secular trends like the holiday season, which has the potential to produce incorrect findings with the DNA rate (Fretheim and Tomic, 2015, p. 749). The project will need to reduce or eliminate seasonal trends when analysing data (McDowall, McCleary and Bartos, 2021, p. 44). Therefore, alternative methods of analysis will be required.
Interrupted Time Series
Within Interrupted Time Series (ITS), there are three methods available to deal with seasonal trends. These are: causal modelling, de-seasonalisation, and ARIMA modelling (McDowall, McCleary and Bartos, 2021, p. 44). The “best” way to handle seasonal trends is to use causal modelling (McDowall, McCleary and Bartos, 2021, p. 44).
Additionally, ITS uses the data to compare levels and patterns immediately preceding and following an intervention. (Fig. 5) (Fretheim and Tomic, 2015, p. 749). Meaning that regular data collection before and after the intervention is a requirement (Office for Health Improvement and Disparities, 2020).
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ITS will be beneficial to PPB as ITS can measure at least two time series against each other. The intervention given to one, while the untreated control is given to the other (Fig. 6) (McDowall, McCleary and Bartos, 2021, p. 4). This provides the control time series to create a link between the intervention and the impact by eliminating a common threat to its own validity (McDowall, McCleary and Bartos, 2021, p. 4). The project will benefit from this as it will enable a visual demonstration of the effect of PPB on the DNA rate against manual booking in the same clinics or specialities. Like how the project will use descriptive statistics to compare the DNA rates between PPB and other appointment booking methods by bivariate data (Hayes, 2023).
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SPSS
Other methods to analyse the quantitative data will include the use of SPSS. SPSS is a user-friendly piece of software that is a superb data-management tool (Byrne, 2002, p. 96). Advantages of SPSS are that you can use it to explore and summarise the data (Byrne, 2002, p. 96). Through exploration, the project can reorder the data in a way that makes it possible to spot significant patterns (Byrne, 2002, p. 97). Having results then being able to be shown using graphical representations, this creates an easier understanding when analysing the data (Byrne, 2002, p. 97). The graphical representation can include items such as histograms, bar charts, line graphs, scatterplots, and boxplots (Fig. 7) (Pallant. 2010, p. 66).
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Boxplots are a good graphical representation of several pieces of data on the same scale (Byrne, 2002, p. 97). The project can partition the data like CU into distinct groups, for example booking type (Pallant. 2010, p. 77). Another advantage of a boxplot within SPSS is you can add an additional variable, such as the appointment type, to be analysed (Pallant. 2010, p. 77), for greater understanding of the data and trends.
Further Analysis
The project will use regression analysis in the project to measure the association between PPB usage and DNA rates, whilst accounting for various confounding factors (Madecraft and Buscha, 2022).
The project will also look to use a cost benefit analysis. By comparing the anticipated or predicted costs and benefits connected with PPB, the project will assess whether it makes sense from a business point of view to continue with PPB (Stobierski, 2019).



Qualitative Data Collection
Qualitative data will be required to ascertain if the project has been successful in the redistribution of administrative time. Through surveys, work observations, and interviews with staff and management, the project will gather the qualitative data (Flick, 2014, p. 5).
Interviews will occur to gage how staff and management feel about PPB, focusing on capturing words verbatim to help give the project greater insight into the interviewee’s thoughts (Yin, 2016, p. 166).
The project will need to consider how certain questions will function in practise, how respondents will interpret them, and how they will probably react in the actual interview setting (Flick, 2018, p. 27). Therefore, it is vital that the project defines the questions well and pilot tests them when collecting qualitative data from administrative staff to ensure collection of the correct data from the administrative teams and managers that use PPB. Questions will concern the difficulties administrative teams experience when applying PPB, the advantages of PPB for administrative workers and potential areas for PPB enhancement.
Observations will assist the project in collecting information on how long each task takes, how much work they leave at the end of each day and recognising the differences in atmospheres between each stage of the project (Flick, 2018, p. 323). 
Capturing of qualitative data will occur prior to the launch of PPB and once fully operational. The project can then get a richer volume of data and acquire different perspectives on how PPB impacts on the distribution of work at different stages of the project (Flick, 2018, p. 243). 
Qualitative Analysis
The project will look to analyse the qualitative data by using a thematic analysis approach. The benefit of thematic analysis is that it will give PPB a way to organise and summarise the results of a broad and varied body of data (Pope, Mays and Popay, 2007, p. 97). It will give PPB the chance to dig deeper and find clearer meaning in terms of themes by looking beyond the words that participants have said during data collection (Shaheen, Gupta, and Prathap, 2019, p. 214).
To enable PPB to use thematic analysis, the project will need to format the qualitative data and separate the data into specific data sets for analysis (Yin, 2016, p. 192). Then the project can code identify themes within the data (Yin, 2016, p. 198).
Once discovery of themes is complete, the narratives that reflect staff experiences and points of view together with diagrams and other visual representations of key concepts will illustrate the qualitative data (Flick, 2014, p. 305).
Since thematic analysis is, in large part, a narrative technique, it can also manage quantitative as well as qualitative data (Pope, Mays and Popay, 2007, p. 97). This will permit the project to use quantitative data, such as the time spent by administrative staff to perform appointment booking duties before and after the implementation of PPB, such as a time-motion study (Lopetegui, 2014, p. 292).
Mixed Method Data Collection
A mixed method approach involves the cooperation and integration of quantitative and qualitative methodologies (Oflazoglu and Oflazoglu, 2017). The primary objective of the project is to direct the entire process formulated from the outset (Oflazoglu and Oflazoglu, 2017). For PPB, this is the link between the digital acceptance and improving patient satisfaction.
To check patients are engaging with PPB, the project will capture the digital acceptance rate. This will include the number of login attempts, successful logins, and the number of confirms, cancellations and rebooks entered. These numbers will be further broken down to time attempted or actioned after PPB sent the digital message. Other captured data will include how many appointments reverted to a physical letter, sent a second invite letter, or responded to the text remind sent 10 days prior to appointment date. Data collected will also include how the patient responded. For example, did the patient respond digitally or did the patient use the automated telephone number or contact the ABC. Additional items to consider include the number of patients who did not respond, responded too late, and those who did not respond but still turned up to the clinic for their appointment. The project will collect additional data on the number of patients using PPB and the average amount of time saved by patients when using PPB rather than phoning ABC.
The project will look to use secondary captured data on patient communication from the patient experience team. They will capture data on patient communication questionnaires and surveys (Flick, 2014, p. 5). Fig. 8 shows an example of possible survey questions.
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Fig. 8


Mixed Method Analysis
A mixed method analysis will offer the chance to give greater context to quantitative data. Enabling the project for instance, to study less than optimum data, such as low engagement of PPB (Williams and Trenton, 2017, p. 269). The qualitative information such as the patient experience data gives context and influence for these figures (Williams and Trenton, 2017, p. 269). For example, low engagement with the digital letter could have a link to poor intuitive design of the app or lack of trust.
Once data capturing is complete, the project can proceed with quantitating the data sets using content analysis on the results from the data capture (Fig. 8) (Williams and Trenton, 2017, p. 277). To fully analyse the data, the project must first define relationships of interest in the data (Williams and Trenton, 2017, p. 278). Looking at the failed login attempts and questions related to user remarks with the intuitiveness of the digital letter. The project can also code a subset of the data to assess how well the relationships established in the first phase work (Williams and Trenton, 2017, p. 278). Helping validate the results.
The analysis can then use graphs and tables like a pie chart and bar graphs (Fig. 9) to display the findings. A further method to display results will be to use the Fit between Individuals, Task and Technology (FITT) framework. The project can use the FITT framework to assess PPB’s success and areas requiring improvement (Tsiknakis and Kouroubali, 2008, p. 40). An example of this is using the patient as the individual, improved communication as the task and PPB representing the technology (Fig. 10).

Fig. 9
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Other methods to determine issues such as digital acceptance will be to use root cause analysis. By using root cause analysis, the project will identify the root causes of the issue with PPB digital acceptance and deal with them in the proper sequence to truly fix it (Yankelevitch, 2022).
The project will also look to use descriptive statistics to compare how frequently patients communicated with ABC pre and post PPB adoption regarding appointment changes (Hayes, 2023).
Conclusion 
By capturing the quantitative and qualitative data as outlined in this paper, the data will not only provide an understanding of the successes of the project but in addition demonstrate further innovation of PPB (Blackburn et al., 2017, p. 48). By collecting and analysing data for an extended period it will make the project consider any seasonal trends or outside factors that may affect the project outcomes. Whilst giving the project time to discover the themes of PPB’s usage from staff members.
By incorporating a mixed method analysis, the project can explore the possible outcomes of PPB through the investigation of new research inquiries that would not be possible using quantitative and qualitative analysis alone (Williams and Trenton, 2017, p. 277). Combining qualitative and quantitative data, a mixed method approach can highlight contextual variables and help PPB evaluate the nature of what they convey through these relationships (Williams and Trenton, 2017, p. 277). Ensuring the prospect of proving the effect of PPB on the aims and objectives.





Ethical or information governance issues 
Introduction
Any new digital project like PPB has the potential to pose security and privacy issues (Pal et al., 2019, p. 58). Patient level data will need to be transferred for digital letters to be sent. Patient level data is also required to be stored for data analysis and reporting. Thus, the project must deal with any ethical and information governance (IG) issues and considerations before PPB goes live. Some of these issues include using a third-party provider, the use of patient information, and data. Therefore, the project must comply with data protection legislation. Guaranteeing the rights of all living people to their freedoms, including their right to privacy when it comes to their personal information (NHS Wales, 2021, p. 5).
Third-party provider
C&VUHB must consider IG practises in advance to guarantee the protection of personal data for all new projects, such as PPB (Cardiff and Vale University Health Board, 2019, p. 9). This is to give reassurance that C&VUHB are operating to required standards and in compliance with data privacy laws (NHS Wales, 2021, p. 6).
As PPB is a cloud-bases service that will use a third-party operator to send the digital letters, it will require a legally binding written contract. Any contract must comply with data protection regulations and must be in place for the third-party to process personal data on behalf of C&VUHB (2019, p. 9). The project must formalise the arrangements for the processing and sharing of personal data that the UHB controls in accordance with UHB documents and specifications, such as the UHB’s Data Processing Contract, Security Arrangements, Contracts, Procurement technical specification, codes of conduct and access specifications (Cardiff and Vale University Health Board, 2019, p. 9). PPB must select an appropriate processor of the digital letter and consider proper and authorised standards of conduct or certification programmes to show that (NHS Wales, 2021, p. 7). By doing this, it guarantees the consistent process of personal data, and that everyone involved is aware of their individual responsibilities (Cardiff and Vale University Health Board, 2019, p. 9).
Automation of Appointment Booking
One consideration for PPB is that a patient has the right to request a human person to review the use of any “automated decision making” software (Health Education and Improvement Wales, 2023). To deal with this issue, the project will incorporate the production of a daily booking report that is sent to all service managers to review appointment bookings made by PPB. To further safeguard any issues, PPB will implement a pre-PPB run function that will enable service users to produce a report before PPB books appointments and show future appointment bookings. Service managers can then ensure the correct patients are being booked into the correct slot.
Data Collection
The project will generate and capture new data from the digital acceptance rate to the number of cancelled appointments. Therefore, the project must make certain that any data that PPB creates, or processes is accurate, up to date and fit for purpose (NHS Wales, 2021, p. 9). The project will only store information that is deemed essential. As data and information must meet a certain criterion to be useful (NHS Wales, 2021, p. 9). The project will guarantee that the data and information it holds and processes is of the highest quality and is practical because low-quality data and information can impede the project’s efforts to achieve its objectives (NHS Wales, 2021, p. 9).
To achieve enforcement of data minimisation, the project must adhere to organisational policies and guidelines (NHS Wales, 2021, p. 6). Personal data being anonymised or pseudonymised as necessary (NHS Wales, 2021, p. 6). To reduce IG concerns, the service evaluation of PPB will not be using patient level data. 
Collection of the qualitative data will require consent from the individuals. Consideration will need to make sure that the interviewees understand the process. As it might be difficult to obtain informed consent if it is unclear what the person is agreeing to and where their participation starts and stops (Mauthner, 2002, p. 53). The project can routinely obtain participants’ informed consent for data collection (Miller, 2012, p. 163), through questionnaires being taken anonymously (Fig. 11).
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Fig. 11
The project will store the data collected by PPB in a format that complies with acknowledged national standards, to guarantee that the data collected is accurate (Cardiff and Vale University Health Board, 2019, p. 12). The computer systems will accept only correct entries and map the data via codes to national values (Cardiff and Vale University Health Board, 2019, p. 12). To achieve this, PPB will capture quantitative data through C&VUHB’s oracle database.
Ethical Form
Publishing sensitive or potentially damaging data may give rise to ethical dilemmas (Flicker et al., 2007, p.482). Therefore, the study on PPB needs to be done to the right standards and in accordance with commonly accepted ethical guidelines (University of Wales Trinity Saint David, 2023). To accomplish this, the project will complete an ethical form (see appendix).
An ethics form is documentation that requests details about the project, like PPB to make sure that the project is adhering to predetermined standards (University of Derby Library, 2023). However, it is not acceptable to ignore ethical issues after satisfactorily completing an ethics form at the start of a study and receiving ethics permission; rather, ethical considerations should remain a constant component of the research (Mauthner, 2002, p. 53).
Conclusion
The project around PPB will raise ethical and IG issues that will require consistent monitoring throughout. Before implementation of PPB, the project needs to validate the third-party provider, whilst finalising the consideration of data collection and storage. By following the recommendations listed above the project will consider all variables and deal with issues accordingly.
The project will look to only collect data that is relevant, with patient data anonymised (NHS Wales, 2021, p. 6). As the data collected is being stored to national standards, this will alleviate IG issues (Cardiff and Vale University Health Board, 2019, p. 12). An ethical form and continuous consideration for ethical issues throughout (Mauthner, 2002, p. 53), will enable PPB to maintain the highest ethical standards for the project (University of Wales Trinity Saint David, 2022, p. 3).
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How satisfied are you with how the hospital has scheduled and communicated with you regarding today’s appointment?


Very Satisfied	Satisfied	Dissatisfied	Very Dissatisfied	121	88	15	8	
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month (Welsh Government, 2023b)
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Table 1 — Aims and Objectives of PPB and the type of data required to be

collected and analysed

PPB Aims and Objectives

Type of Data Collection

Measure

Reduction in DNA rate for
new appointments

Quantitative

Reduction of DNA rate
to <6%

Waiting list reductions and Quantitative Reduce waiting lists
RTT compliance <26 weeks
Increased CU Quantitative New case slots
utilisation <85%
Administrative resource Qualitative Interviews,
redistribution surveys,
observations

(Qualitative measures)

Improved patient
communication and digital
acceptance

Mixed Method

Digital acceptance >50%
and qualitative measures
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the seasonally adjusted regression model. Dashed line: de-seasonalised trend
(Bernal, Cummins, and Gasparrini, 2017).
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Cardiff & Vale University Health Board- Outpatient Booking - Patient Survey

INTRODUCTION:

Survey Questions:

1. How satisfied were you overall with how your recent New Outpatient appointment at Cardiff
and Vale was scheduled and confirmed? [Please circle one answer]
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What are the reasons for your rating?

2. How satisfied were you with how your OP appointment date and time was scheduled, i.e.
through a letter sent by post? [Please circle one answer]
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What are the reasons for your rating?

3. How satisfied were you with the automated text reminder you received? [Please circle one.
answer]
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What are the reasons for your rating?
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Cardiff & Vale University Health Board
Outpatient Booking Patient Questionnaire
As partof the continuous improvement of our services, Cardiff and Vale University
Health Board (CVUHB) s undertaking a patient survey to understand how satisfied
patients are with the Outpatient booking and reminder process, and to identity

opportunities to improve these processes. When answering the following questions, we
‘would value your honest opinion and feedback.

This survey is anonymous ~ thank you in advance for your time and feedback.

('section A - Before arriving for today's outpatient appointment.

1. Were you asked to CONFIRM your attendance attoday's outpaient appointment?
[ es - Please move to Question 2
[] No - Please move to Question 3

2. Was it easy to confim o earrange your appointment?
] ves

] N lease say why

3 How were you informed of today's appointment?
If applicable, please tick more than one box.

1] eyieter

T eytextmessage

T ey tetephonccat

[ other, please specify ................

4. Did you receive an appointment reminder (e.g. within the last two weeks), asking for
confirmation on whether you would be attending today's appointment?

[ ves Move to Question 5
[Ono  MovetoQuestions

Pagetor3
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High Blood Pressure
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High Blood Pressure

Mean = 19.41

Std. Dev. = 2.649

N = 94
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Respiratory Illness
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Respiratory Illness

Mean = 13.76

Std. Dev. = 2.43

N = 94


