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An evaluation of the Synbiotix Patient menu ordering system using the FITT Framework.
  
Introduction
[bookmark: _Int_w8dF5zDQ]The NHS is rolling out digital menu and food management systems within its hospitals resulting in increased patient satisfaction of their mealtime experience and saving money by reducing the amount of food wasted (Preito, 2021). Some NHS hospitals now use a touch screen for patients to order themselves at the bedside, and others will use a collective method digitally by staff in the clinical areas. The “Independent review of NHS hospital food” (2020) recommended that digital patient food ordering systems should be implemented in all NHS hospitals in England by 2022, to help to reduce food waste, tailor menus to meet the needs of the patients and reduce the time between the patients’ ordering and delivery of their food. 
[bookmark: _Int_rtRtIaM8]A study by Barrington, Maunder and Kelaart (2018), found that patients using a bedside electronic meal ordering system had a more satisfactory meal experience than those who were offered choices from a paper menu. The study also showed an increase in the number of patients ordering only two or three meals in advance, rather than for the next 24 hours. They were more likely to eat these meals due to the decreased length of time between them ordering, and the meal arriving. When a patient feels unwell and does not wish to eat anything at that moment, they are unlikely to want to order a meal for the following day. The electronic menus can offer more information about the food choices and dietary requirements than traditional paper menus (Hartwell, Johns and Edwards, 2015). When a patient selects their food choices from a paper menu, if they are then transferred to another area or discharged home, their food choice is still delivered to the ward, and could be offered to the next patient that occupies their bedspace. This can lead to increased food wastage and dissatisfaction for the new patient, and they are less likely to want to eat their meal, than if they had been given the meal, they themselves had chosen (Heffernan and Maloney, 2000). In 2017, the Welsh Government recommended that NHS monitor their food waste from unserved meals and reduced the target of reducing waste from 10% to 5%. It also valued the cost of throwing away un-served meals at over £900,000 annually to the NHS in Wales (Welsh Government, 2017). 
In Wales, the NHS Wales Health and care standard 2.5 states that “food and drink choices are offered which are prepared safely, meets the nutritional, therapeutic, religious and cultural needs of all and is available 24 hours a day” (NHS Wales, 2015). This would also include the appropriate labelling of food to include allergens and for patients who require a special diet, and following the introduction of Natasha’s law in 2021, all pre-packaged food must be labelled with allergen content (Food Standards Agency, 2019)
[bookmark: _Int_6hQ0sJiz]A University health board within Wales procured the Synbiotix digital food management system in 2019 to try to cut down on the amount of food waste generated and it is currently being rolled out across two hospital sites. The cost of the implementation of the system would be offset by the money saved from food waste, although this would take several years. The food management system, an off the shelf product, has been adapted for use the within the hospitals by the health-board. They are collaborating very closely with the company to ensure their system works for them and the varying staff groups across different hospitals that use it.
Before the implementation of the system, a paper menu was used instead to collect menu choices for all patients on the wards, which were collated into final numbers for each meal by the caterer and then sent down to the kitchen. 
The system allows ward-based catering staff to input patient menu choices and submit them to the kitchen. When the food arrives at mealtimes, staff view the patients’ choices on the screen and after each mealtime, can estimate the amount of food waste which has been generated and input this data which is fed back to the central processing unit on site. The kitchen can view the individual ward’s meal figures to send up the correct number of meals. The central processing unit uses the system to help with stock ordering, and to collect data for audit which is published annually as a requirement by the Welsh government, through the EFPMS (facilities and performance management system) reporting to NWSSP. 
This report will look at how the FITT framework was applied to review the ward-based patient menu ordering application part of the larger food management system. 
[bookmark: _Hlk97804639]Methods
[bookmark: _Int_lyGWPbfS]The FITT framework was developed by Ammenwerth et al (2006) as a tool to help analysing the fit between the task, the technology, and the individual as adoption of a technology is introduced. It was specifically designed for use with technology within healthcare. With evidence to show that individuals can determine whether a new technology implemented can succeed or fail, the FITT framework can be used to evaluate the fit between the individual and the task given, along with the fit of the technology to the task and the fit between the individual and the technology. It can be used before the implementation of modern technology or after, and a useful tool to use for determining the successful implementation of technology in healthcare (Schnall et al, 2012).
A system usability scale (SUS) survey was used for staff participation. Any staff members who used the system in the clinical areas were invited to complete the survey, and an extra question asking for the participants job role was added to the questionnaire to see if there were any trends in the results. The SUS questions originally developed by John Brooke in 1986 as a quick way of collecting user feedback by means of answering short questions, on a website or system from end users, is seen as reliable way of assessing user satisfaction (Bangor et al, 2013).
A paper version of the SUS survey was handed out for this task. It was assumed that this method would yield a greater response as most of the ward-based staff rarely had access to their personal work email, and due to the nature of their shifts, a digital form was deemed unsuitable, and a phone enabled QR code survey would not be utilised. A collection box for completed surveys was placed in the catering office for a two-week period before being collected. Four ward-based caterers were also given another questionnaire asking specific questions and for their opinions. 
General observations were made of catering staff using the system for patient menu ordering whilst on the ward. The staff were unaware they were being observed due to the Hawthorne effect, which is when participants who are aware they are being observed, change their behaviour (Rezk et al, 2021). This could lead to staff “working -as- observed” which may not be a true reflection of the normal procedures they would follow happen when they are not being observed (Deutsch, 2017). However, staff were happy to answer any questions about the procedures and processes regarding the system and were enthusiastic about giving their feedback.
Results 
21 SUS surveys were handed back at the end of the two-week period. Two of these were disregarded as question 8: “I found the system cumbersome to use”, was left blank on both forms and therefore incomplete. This could be due to the interpretation of the question. This had been noted in other studies using SUS, and Bangor et al, (2008) suggests changing the wording in the questions to make them easier to understand. 
Nineteen participants were included. Their scores ranged from 35 to 90. The mean score was 68.8 and using the grading developed by Bangor et al (2009) from their studying involving hundreds of SUS surveys, this system was graded as a D based on the mean SUS score. Table 1 shows the numbers of SUS scores that were graded.
Table 1 
	SUS scores
	Grade (Bangor et al 2009)
	Total number of participants 

	>90
	A
	1

	80-89
	B
	6

	70-79
	C
	4

	60-69
	D
	4

	<60
	F
	4



[bookmark: _Hlk97809698]This table shows that although the mean value of all 19 scores was 68.8, 11 participants scored the system over 60, and 5 of these scored highly (over 80).           However, the score does not have any value unless there is a comparison to similar data or against diverse groups of participants (Lewis and Sauro, 2018). In this case, it may have been useful to compare results with that of different job roles, and grades of staff as there are differences in the way these staff groups use the system, potentially resulting in differing SUS scores. Eighteen participants stated that they were ward based caterers. One survey was from a catering supervisor, and in this case, they had evaluated the system to score 65. All other participants were ward based caterers according to the forms. 
Graph 1 shows the scores from all 19 participants, compared to the mean value, which is 68.8
    Graph 1. 
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Four caterers answered a separate questionnaire comprising of four questions relating to the menu ordering part of the system. These questions were scored from 1-5 using Strongly agree to strongly disagree:
1. I feel the device I have been given to use is suitable for the task
2. I feel the system is more efficient than the paper version
3. I feel I was given sufficient training before using the system
4. I feel the food waste has been reduced since his system was introduced

Fit between Individuals and Task
The system is only used by the catering staff within the clinical area. Clinical staff are required to submit the patients’ dietary requirements to the caterer at the start of the day. It is up to the catering staff to then offer the patient menu choices from the list and check any allergens and special dietary requirements against the food on offer. These are only viewed by clicking on each individual meal, but the choices are not excluded for those at risk, so therefore there is a responsibility placed onto the catering staff to ensure they check the allergens and dietary requirements of each product. The staff will collect each patients’ menu choices for the rest of that day and for the following morning’s breakfast.
Once the menu choices are submitted, the data is sent to the kitchen. This can help to improve their work efficiency. Only one of the four staff questioned about the efficiency of the system strongly agreed that it was more efficient than the paper version, and two were impartial. Another staff member strongly disagreed and commented that it was: “often more time consuming due to technical difficulties” (ward-based caterer) however there was no further elaboration on what the technical difficulties were in this case. 
Part of the role of the ward-based caterers is to submit the food wastage from each meal service through the system. the results of the questionnaire showed that two of the participants agreed they thought the food wastage had been reduced since the implementation of the system. One was impartial and another strongly disagreed, stating that food was still wasted due to “people bulk ordering.”  The staff are required to estimate the wastage not by plate, but by “foils” which means the individual food foil trays containing various servings, depending on the meal. Guidance is given to staff about how many portions are contained in each foil, but the data submitted under wastage is subjective in most cases. Another staff member had commented that the wastage function could be improved by adding a “production waste” button, as there is only a “waste” button. If two portions of fish are ordered, but the tray arrives with 3 portions within, the system at present only allows the user to “waste” 2 portions, and the addition of a production waste button could add more value. 
At mealtimes, most of the caterers stood the device up on top of the food trolley, where staff can easily view the bed choices on the screen while they serve up the food. 
During observation on the ward, caterers would often ask nursing staff for the menu choices for patients who were non-verbal, or if there were language barriers. Often, the tablet would be shown to the patients, however some patients were unable to read the screen due to the size and layout. It was noted that the caterer noticed when patients had been moved and when a new patient had arrived, as they continually worked on the ward and knew the patients.
[bookmark: _Int_5ojs62YP][bookmark: _Hlk97816093]Due to the systems lack of interoperability, there is no patient data on the system, so food is allocated by bed number only. This means that there is a risk that patients may be given unsuitable food that could cause allergies, or they may not be able to chew or swallow easily. Catering staff are relying on clinical staff to give them an up-to-date paper meal plan, which could lead to mistakes by human error. If the patient moves from their bed space, which can occur frequently, this will not reflect in the system, and time consuming for the caterers to chase up each patient and change bed numbers on the meal plan. 
Patients could also change their mind about their menu choice after it had been delivered to them. This put extra pressure on the catering staff to supply a meal of the patients’ choice once all other meals had been delivered. There are times when certain options had run out. The supply of meals to the ward was based on the original order. The only way around this would be to order extra portions, but this would increase the risk of increasing food waste. 

Fit between Individual and Technology
The devices given for staff to use in the ward area were all tablets, and this was a suitable device choice for the task and this group of staff. The staff can carry the tablet with them as they navigated the ward to collate menu choices from all patients. Using a tablet enabled the staff to get close to the patients’ bedside, which they would not easily be able to do with a computer on wheels. The tablets are light, and easy for the staff to pass to patients to view in some cases, although the patients are not supposed to touch the device. The menu choices are sent to the kitchen by clicking the submit button and can then be picked up by the central kitchen staff.                                                                                                              The questionnaires showed that two caterers strongly agreed that the device they were using was suitable for the task. Two neither agreed nor disagreed.     Connectivity issues have been identified, and Wi-Fi “hotspots” have been made available outside certain wards to ensure that the staff can connect to the internet without having to walk far, however this does involve leaving the ward. Poor connectivity was mentioned in a few of the comments including “I think the WI-FI could be boosted, and we could have better tablets” (ward-based caterer) and “could work quicker.” which may allude to the poor connectivity. 
[bookmark: _Hlk97823083]During the collection of the menu choices, staff must scroll through the screen several times to find either the bed number, or the allergens and dietary requirements. A larger screen could help to cut down on the scrolling and improve the layout of the screen by the visibility of more beds on one page. However, the caterers liked the fact that the system was easier to navigate then the paper version, and work through each patient’s choice at mealtimes. It was also beneficial for the next shift to easily view updated dietary requirements. One participant also gave positive feedback on the system's ability to total the number of meals ordered so ward staff do have to do this, and there was no need to use paper. 
The staff were also asked about the training, and only two staff members felt they had sufficient training before they used the system. Two neither agreed nor disagreed. 
Question 4 within the System usability survey “I think that I would need the support of a technical person to be able to use this system” only one participant scored a 4. Most of the participants disagreed, scoring a 3 or less. Question 3 asks if they thought the system was easy to use and 13 of these responded with agreed or strongly agreed, and 15 participants felt confident using the system, scoring 4-5 for this question. This result is a good result in terms of staff confidence and patient safety, for staff who are using the system regularly and often working on their own in a patient facing role. If they feel confident in using the technology, they are more likely to want to use it. 
Fit between Task and Technology
There were enough devices on the ward for the caterers to use without waiting for availability. The staff were observed using the device in patient areas, on the food trolley, and in the ward kitchen. The screen was large enough to show several bed choices at a time, and the scrolling screen allows easy access to all options of food choices and allergens. This report only looked at the menu ordering service for patients from the clinical side. It did not look at issues with the system within the kitchen or ordering service. If time allowing, this would have been evaluated. 
Staff place the device on the food trolley during mealtimes where they can easily scroll down to each bed number and serve up each meal ordered. If patients have questions about their meals, it is easy and convenient to find the answers on the system. 
The survey (SUS) had mixed results regarding the questions around integration and whether there was too much inconsistency. Question 6 “I thought there was too much inconsistency in this system” scored positively and 17 participants scored a 3 or less, and 9 agreed that they thought the various functions in the system were well integrated.
 From the comments gathered on the questionnaire and survey forms, staff would like to see a function for free text for unusual requests for serving food such as “would like jacket potato filling served on the side of the plate, or patient will use their own milk.” Another caterer thought it would be helpful to have a function to search for unusual foods such as clear soup. 
Discussion 
[bookmark: _Int_ddrfWqH6][bookmark: _Int_AzTU8jy5]The results from the SUS, the staff questionnaires and observations show that the patient menu ordering and catering function within the Synbiotix food management system works well at ward level, is a suitable replacement for the paper version and the tablets used by the catering staff are suitable for the task at hand. The FITT framework was an appropriate tool to use to evaluate the fit between the individuals, task, and technology for this particular group of end users, and other frameworks such as TPOM (technology, people, organisation and microenvironmental) would not work as well. The Synbiotix system is still relatively new within the organisation and is used by a particular staff group within the facilities department. The FITT framework in this case has worked well to evaluate the usability of the system at ward level.  
 A study by Prgomet et al (2019) used the FITT framework to evaluate the use of health technology in a hospital in Australia, and their results showed that there were also environmental factors which could affect the use of technology in the health care setting. They suggested an extension the FITT framework to make it FITTE to include environmental factors. In this case, Infection and prevention issues are a major concern regarding the use of the same device throughout the clinical area. Precautions around decontamination of the devices should be taken into consideration when they are being chosen for the task, and staff should be appropriately trained to do this. 
Connectivity issues can vary from clinical areas depending on where on site they are situated. Although the health board has put in measures to improve this, it can still affect the performance of the system, and the staff motivation to use it. 
The suitability of the devices used for this system would also depend on the task it used for. The tablets may be suitable for the ward tasks for one staff member, but the kitchens may require larger screens for multiple users, depending on the space. 
At present, patients are unable to use the system themselves, and this is something that the health board is looking at. The use of BMOS (bedside menu ordering system) is increasing and is delivering satisfactory results in other health care settings (MacKenzie-Shalders et al, 2020). The BMOS ensures that patients have access to their choices 24 hours a day, however this would rely on using their own devices and phones, and not all patients are able to do this. There are no photos of the meals on the system, although the system has the capability of allowing this which could be of benefit to all patients to make their choices a little easier. However, this may lead to elevated expectations of meal presentation.  Another health board in England uses an e-menu service and includes pictures of the meal, as well as where the ingredients are sourced and nutritional content, which is of growing importance to an increasing number of people (Hartwell, Johns and Edwards, 2016). 
To make the system safer, it would need to have interoperability with the patient data from the clinical workstation, which is a local electronic health record. It is hoped that the workstation will be linked to the system soon. The clinical workstation contains patient data such as dietary requirements, allergies and intolerances, bed numbers, and can be quickly updated by the clinical staff on each ward. This would ensure that when a patient moves bed, or is discharged, their meal will not end up with the wrong patient, which could cause safety issues regarding allergens, and lead to patients being unsatisfied with the meal they did not order. It would also cut down on waste if the data for the ordered meal was deleted when the patient was discharged off the system. 
The digital method of menu ordering ensures that the patient has a greater choice of food and can be offered alternatives that may not be viewed on the paper version. The ward caterers were observed offering various selections of menu to the patients, and this ensured that the patients were always offered a choice. They system allows the kitchen staff to send up popular foods to certain wards where there are larger numbers of patients who are unable to order food themselves. The system can pick up “trends” in previous ordering and will send a bulk order to the ward. This also works if there is a technical malfunction, and the system stopped working for a period of time. This process guarantees that all patients will always be offered a meal.  
Other functions of the Synbiotix system include a patient feedback survey, which staff fill in on the patients’ behalf. This could be improved if the service users could fill out the form themselves in their own time, perhaps when they went home, or on their phones whilst an in-patient. 
There is also a staff feedback form for the catering staff to comment on each meal service to feedback to the kitchen. For example, if certain trays were overfilled, and spilt into the oven, or if food was burnt or looked unappetising when it arrived on the ward. The information is collated and used to improve the service. The use of the feedback surveys from staff and patients can influence the future development of the system, and along with repeated evaluation of health systems can improve patient safety and quality (Magrabi et al, 2016). 
The system does not increase the quality of the food, which is given out, it can only improve the meal experience for the patients. The food is served from trays delivered pre-cooked to the ward, so the presentation and delivery of the meals is entirely down to the ward staff. If a meal looks unappetising, the patient is less likely to want to eat it. The system also does not replace the need for assistance with feeding for certain patients, or those that have “red tray” systems in place on the ward for high-risk patients to have their food monitored. This is still the clinical staff’s responsibility being implemented.
Currently, all food is manually ordered through procurement, the plan for the future is that the system will link to procurement and will automatically be sent through. Also have a big screen in the central processing unit. The central processing unit uses a large wall mounted screen to view stock orders and data. 
Conclusion
The FITT framework has shown that the devices given to the staff on the wards for the purpose of patient menu ordering are sufficient, and a good fit for the task. The SUS scores show that some catering staff are very satisfied with the usability of the system, but there were a number who scored the system very poor, although it was not clear why they scored so low. If time had allowed, it would have been beneficial to get kitchen staff and managers to complete the surveys to see if there were any differences in the scores for these groups of staff who use the system for other tasks. The system has not generated any clinical incidents since the roll out, and if the interoperability with the clinical workstation on the wards comes to fruition, then the likelihood of any errors involving allergens, or patients receiving the wrong meal, will be decreased. The roll out of the Synbiotix food management system is an iterative process, and adaptations should be made as the number of users increases and feedback is collated to improve the service. The system could benefit from an increase in connectivity in the clinical areas. It is likely this will happen in the short term, as this is included in the health boards’ digital strategy. 
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