Transformation and Service Improvement in Medical Engineering - Matthew Birchmore
J	Hello everybody.  Thank you for staying for the final presentation of the two days.  I know you’ve probably got information overload, but I guarantee it’s worthwhile staying for Matthew Birchmore’s lecture.  I used to do rapid improvement events and lean and that type of stuff and I find it really interesting and I know that without spoiling your presentation, that Matt’s going start, is going to talk about that. So without going any further, Matthew, can I invite you to the stage to talk through, to do your presentation.  
MB	Sure thing.  Thank you very much John, thanks everybody for staying. My name’s Matt Birchmore.  I’m the Quality Systems & Quality Improvement Manager for Guys and St Thomas’s Hospital, and I’m going to go through, talk you through our transformation programme in medical equipment engineering, MEMS, that we’ve run over the last 20 months, and I’ll start at the start. 
We are very fortunate up front to have buy in from our directorate management team both in terms of expanding our service and in terms of having Siemens Health and is coming with us to help and support us through this programme, so we’re off to a really good strong fitting really early on.  I know I’m the last presenter. The best piece of advice I was given about doing the last presentation was make sure you finish on time. So at the risk of skipping through everything too quickly, here’s the whole programme on a page.  We did this, I’m not going to read through it completely.  
We did this across three waves of COVID. Some of the photos I’ll show you later on provide ample objective evidence that every barbers shop in the local vicinity was closed, and we also were able to improve our service during that time when improvements were being made at record pace across the rest of the organisation.  We used 38 metres of brown roll and without talking you through inch by inch of those metres we will show you all of the metres as well.  It was 18 months, we had 50 colleagues, multi disciplinary approach. We had engineers, clinical engineers, medical equipment engineers, so it was a really bottom up process. 
We had nurses from dental, from renal, physicists, healthcare scientists, IT, estates, procurement, finance, helpdesk assessments, programme project managers and help from our corporate partner Siemens.  The operational scale of equipment management in our Trust is massive, in every Trust is massive. We started the programme with us at base with about 76,000. Over the course of the programme, we accepted 8,000 odd pieces of kit. We did six months work in a single quarter, that was COVID. The guys worked astronomically hard over the period and we were also able to keep this programme going.  The programme itself, we started off with, we started off, as every programme does, with the whole system view. 
We called that the VSA, value stream analysis, we’ll touch on that, and then we went into eight improvement events and eight projects. We’ll talk through those, there’s some benefits down in the bottom right, and we came out with some really good visual management. We used lean as a toolset to do all this with and that really underpinned it, and to start at the start, as part of that we organised lean training for everyone in the department. So right at the start of the programme, all the engineers were up to a good base level of lean awareness, and through that training there was one thing that stuck, two things really that stuck with me.  
One was the line that people are valuable, processes are wasteful.  So when we stopped and looked at, when we paused and looked at our processes, we realised a lot of our waste was in them. The engineers fantastically skilled, talented and dedicated people, and freeing up their time to do engineering was as a result of process engineering.  I also, the phrase that stuck with me most is, if it can be done, it can be done better, and I’ve always struggled to issue that as a challenge rather than a criticism.  But if you are of the opinion that no matter what you do and no matter how well you do it, you can always do it a tiny bit better. Challenge yourself to do it a tiny bit better, then you are on a good path to transformation, and I will walk away from this presentation thinking, could have done that a bit better, I just live with it.  So we used A3s as a structured problem solving approach, A3s go through each one of these stages, why you’re doing it, where you’re at, where you want to be, then you do some gaps, then you do some experiments and then your conclusions. It’s a very reflective process and it’s built with the team, it’s not prescribed to the team so your event team will build this as they go through, so it really is a bottom up agenda, and it’s very reflective. 
So as you go through, you’re always looking back on the stage thinking how can I do that stage better next time?  How can I do that stage better next time?  My life, as a result of this experience, has just been one great big PDSA cycle.  I’m at every point in it at every stage of a working day.  It’s just how we see things, and a chance is a change.  So we started at the start. We started with our value stream analysis. We started with this over a week and then on the Tuesday of the next week everyone was placed into lockdown.  Our value stream analysis was most memorable as COVID was bubbling on the horizon for someone getting sent home because they sneezed at one point I think, but here it is in a picture. There’s a lot of brown paper, it’s a very nice way to decorate an otherwise bland meeting room.  And I won't talk you left to right in the picture, but this is the sum of our output for a week and how our programme would be structured.  
We process mapped the department end to end, and this is every one of the 38m of process mapping we did. Processes are wasteful. For something as easy as, it’s broken so it comes in and we fix it and we send it back out. We had 128 Post-It notes or something.  This is just you know, granular, real step by step, and that’s, if you’re a piece of, sorry, if you’re a piece of equipment that comes into the department, you will go through each one of those processes. It’s not about who does the process, it’s about what the process does to the equipment as it’s being applied, so we followed a lot of people round.  I am going to bang the data drum.  We have a medical equipment database, it contains a heck of a lot of data. I’d love to know the size of that database.  But daily, every job we do, we’re filling it, we’re populating it, and we spent a long time taking a step back, looking at that data. 
Where is all of our work done?  Who are we doing all of our work for?  What activity are we doing all of our work in?  How long does it take?  We asked it so many questions.  I did an I3 personality test recently, I don’t know if anybody’s heard of it. I’m very high on perceiving and enquiring, so asking questions comes naturally to me. Other people find it quite annoying, that was very insightful.  It’s just, it’s fine for me, I love it.  So we did, the programme started with data and every event subsequently started with data in that event area.  We also had our future state map.  I have PDSA’d over the course of today and in future that shall be presented as a circuit diagram.  Just because I want to be one of the cool kids, but we had a future state map. This is our intended output, this is what we want to achieve, and in lean methodology the customer defines value.  
What we had really is two customers.  We had a clinician who had a broken thing that they really wanted back quite quickly, and we also had the Trust as a governance aspect that want a nice PM assurance. So the Trust, we’re operating on two fronts here, and once we can specify that we can start building towards it a little better.  2P the process preparation, I will refer back to a couple of times. This was an opportunity to, this was more of an environmental event. This was an opportunity to allow the engineers to design their own workshop. We got big A3 floor plans of our estate and we thought, how can we rearrange it better? We did it methodically, we did it with tracing paper, we did it with a few Post-It notes to start. 
We did, we reiterated the design a few times, we scored it against a standard approach, and it allowed, afforded us an opportunity to lay out our service in a slightly better way. We’re currently working with estates to achieve some of this but at least we have a target that we can get to. The first thing when we saw this was say, well how many walls can we knock down?  Which is a fair question when you see the amount of doglegs and corridors and bits coming off bits which I suppose we’re all quite familiar with.  So rapid improvement events, changing action.  
We ran eight of these over the course of the project and I’m pleased to say we have another one scheduled in a couple of weeks time, so we are keeping up with this, we have seen the value of it, and there’s a bunch of people with some funny haircuts decorating walls and Post-It notes, cleaning out bits, standardising bits, distilling data, distilling information.  So the first one we did was on our acceptance process. So we are fortunate. We have well defined, well understood processes as we go.  Our initial process map is at the top there on the left hand side.  Very cluttered, very heavy. After the week we were able to distil it down to a much more linear process map, I think we only removed one or two steps. We removed two steps.  
We increased right first time efficiency by 81%.  Right first time is doing it once right rather than doing it twice less well.  And we did this by looking at the data.  What do we accept the most of?  Okay, we accept an awful lot of that, that and that, we pareto’d it this is a presentation technique.  How much of that can we do in one space?  Can we bring together, can we put all the tools necessary to accept on the one place?  We put a barcode scanner on the bench where we proposed, a barcode labeller on the bench where we proposed to do it rather than having to walk across the other side of the workshop to rip off a barcode to come back and stick it on an asset every time we had something to accept. Small little tweaks that produce a big time saving, a big efficiency saving.   We also had a triage function and a lot of you will recognise this as a spaghetti diagram. This is a spaghetti diagram of Matt doing the triage function for two hours on a Thursday morning I think.  
Matt spent a lot of time walking from Matt’s bench to reception where we do the function and then off to spares to get some spares. I did have to go and check with the boss on something at one stage, but we can't have the boss everywhere unfortunately, be good if we could.  So rather than have this where we spend a lot of our time walking around, again we bought the bench to where the function was needed. We put it right at the front of the workshop.  IT have a similar function in the Trust, they have a knowledge and information centre.  If you have a problem with IT you go there to troubleshoot. We’ve seen what good looked like and kind of copied it. PDSA’d and copied.  Imitation is a serious form of flattery.  You can see there as well we have some test equipment. We have a thermometer tester. We have a safety tester.  We have patient simulator. So we did put an extra step into this process, but that extra step was, if we can service, if a thing comes in and we can service it quickly, why are we putting it on the shelf and leaving it for two weeks?  Why are we not just servicing it, and sure, the user might not want to wait around to take it back with them, but if we put it on a delivery shelf it goes back out the next day rather than in two weeks time.
So whilst we have shed the process steps down, we’ve made it a lot easier. I did a shift on here, I was able to service a couple of bits of kit without leaving my seat and that’s a pretty good achievement.  Again, huge improvement in right first time.  Repair RE was one of our bigger ones. So again we turned to the data. What do we repair the most of?  We repair the most of thermometers, they take a lot of care and attention. We’ve tried to upstream those a bit by putting them at the front of house. What else do we repair a lot of?  Syringe pumps.  So if an EBME department is the specialist unit in a hospital that does all the repair for the hospital, can we have a sub speciality in the EBME unit which is the area to repair all of your syringe pumps?  And that’s what we tried out. We got a bench, we got spares, we got tools, we brought them all together in one location so that of the 25 syringe pumps that came in each week, could we keep up with that demand?  As they came in, could we do them as quickly, could we turn them out as quickly as they came in?  And this is yes. We very almost could. 
We removed 17 unnecessary steps from our repair pathway. We improved our right first time, just by having spares nearby, it was a massive achievement.  And so these are all the tools necessary to repair a syringe pump. These are all the tools necessarily to repair a syringe pump. They’re in one drawer, great.  Can I tell if something’s missing?  No.  So we’ve done it but we can do it slightly better, and we can do it slightly better really, really cheaply, by getting a bit of foam and cutting a few holes, labelling is very important, and by putting the tools in it and then back it goes in the drawer, and that’s the incremental nature of improvement.  
It is the journey rather than the destination. We know what we want to achieve but when we get there we can rip it up and redefine it again.  These are all of our data points for all of our repairs. We were able to reduce the repair time by about 30 minutes compared to a control sample of syringe pumps, just by running one bench doing syringe pumps all the time. We could narrow that time down. We also had a look at our PM activity.  PM’s massive on the back of COVID. We had to have a bit of a fire break in PM to keep up with everything else.  We started with a blue trolley on the left. If you had to do, if you were asked to do PM you had to stack up the trolley, load up the trolley. That took time when you’re not out there on the ward doing the thing.  So we preloaded the trolley. We know what spares we use so we put them on there. We know what test equipment we need, so rather than first thing in the morning, going round and nicking it off somebody else’s bench, we dedicated it to the trolley so it really was grab and go. 
We then, on the right hand side, have started looking at integrating our PM activity with asset tracking programme that’s currently taking place. So we’re using the PM trolley as a mobile antenna around the hospital to scan for which devices are out there and be able to update the system again, so it’s automating the audit activity that would be done during a PM anyway.  And that’s had some really great outcomes.  We ran the event in quarter two of 2021 and we’ve had some really strong activity in each quarter subsequent to that.  Not the highest activity we’ve ever had, but well, well, well above average and we’re doing it, yes. 
Can we do it better? Of course we can. PM’s a really good one actually because you can, you know the size of your asset base, you know how often your asset needs looking at.  You know how many jobs per year that is so you can work out your demand. Granted the asset base is growing, but you can work out your demand. You can see where you need to be at.  We also  increased our visual management around our high risk assets so we displayed that back to the team leads and they reviewed that every week, and since the event, over a number of weeks, that has reduced and reduced and reduced, and of course once we get that to a minimal figure we just lower the risk level, the numbers pop back up again, but because we’re monitoring, because we’re measuring it and monitoring it, we’re able to keep on top of it, go back, keep the focus on it.  
So our dedicated PM trolley saved almost two hours in start up and close down because we don’t have to find our things, we don’t have to gather them together. They’re already there, they’re ready to do. We also found during COVID we were turning up to wards in very formal attire and being asked to change into scrubs.  So we went and found a way of getting hold of scrubs to change into at the start and end of each day so when we got to a ward there was no time changing then, we were just ready to go.  Straight in the doors.  We also did an event in spurs, and an event in spurs needs a little bit of rework. We started with boxes on shelves, we started with multiple components in one box.  In a variety of orders lets say, and we moved everything together. One bought a whole load of lin bins, one lin bin, one part. If we know we need a thing, we know where it’s going to be and yes, granted, an electronic spares management system would be great, but we can only move so fast with IT, and it’s not a case of well, when we get a new IT system we can do this and it will be great. Yes we will, but what can we do now that will be better than what we currently do?  
So we have countback cards that are printed out and stuck to the front of each box, so when we hit critical points in the box, we can take that card, we can hand it straight to our admin support. They’ve got the supplier, they’ve got the part number, they’ve got the description so they can ask for a quote and reorder those without an engineer doing it, spending engineering time and because we know roughly how quickly we get through those spares, we know roughly our lead times and where we should set that point. And granted, lead times are always expanding and contracting a little bit but we can adapt that as we go with PDSA. This is probably one of my favourite slides. 
So I said as the 2P we did environmental activities. This is a success which is another environmental activity. When I show this slide to corporates and to higher ups they are horrified.  I show it to EBME engineers and they go, I’m sure I used to work there, that looks familiar, that’s my comfort zone, I recognise that. I’m sure I’ve seen that cage before.  Yeah. When you’re outside the environment and you look in on this you go, oh wait a minute, hold on. So we sorted it, we scrubbed it, we set it for flow, we standardised it, we safety’d it and I’m very pleased to say, we have sustained it.  And this image wasn’t taken at the end of the week, we did have one of those, it looks overly sanitised, this was taken 10 months later. So we’ve devolved here over the workshops, the teams, we’ve given them responsibility for the cleanliness of their own environment and we’ve been able to stick to it really well, and this was my favourite, this was the hardest event of course, but it was my favourite event in a number of ways. First and foremost by pausing and stepping back and looking at what we do, which was the ethos of the whole programme, we were able to release six, we were able to release space for six engineering benches across two acute hospital sites.  
When we have an agreement from directorate that we can recruit but we have no space to recruit people in, we got six benches out of this, out of one week, six bench spaces.  We gathered up a lot of bags of rubbish, and the core team who did a team that drove and really run the event. Won the directorate award for star of the month, that month, and I was so proud of them. We have one of them in the audience, I won't point them out because they might be quite embarrassed, but they deserved that award because it was a really, really tough week.  The lot of them did really well, and they took it back to their own sites and they’ve really driven it, they’ve really released more space, because to work well you need the space to breath and we didn’t have that previously.  So I promised awful photos of awful haircuts, that’s me, that’s our programme, if you have any questions I’ll be more than happy to answer them, but if you just want to sit and laugh at the photos, then yeah, that’s your prerogative.  
J	Thank you very much Matt.  So I’m interested to ask the audience a question. Have any of you participated, obviously not from Matt’s department, in a rapid improvement event?  In a lean event?  Okay, so there’s quite a few.  They’re really good. I used to do a lot of work on this years ago and they are really good. I ran a programme of 200 lean projects at an NHS Trust and it delivered 2.3 million pounds worth of savings, but more important than that, it delivered so many process improvements. 
MB	Yes yeah. 
J	People do so much stuff that’s unnecessary, you wouldn’t believe. 

MB	Yeah, yeah, the processes are wasteful. Getting people doing their activity.  We heard a presentation earlier about nurses making one phone call about a bed, and then they can get on with nursing. That’s exactly what you want your processes to support.  And hospitals that are doing really well are doing this thing a lot.  I know a lot of examples, I know a couple of examples.
J	And I was interested to see that the first thing you started off with was the importance of data, which has been the theme of the two days. 
MB	Yeah, absolutely. 
J	Do we have any questions?  I know everyone wants to dash off in their car, but no.  Okay, well thank you very much Matt. 
MB	Thank you, thanks for having me. Take care everybody. 
