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Abstract

The topic of this thesis was creating a new device monitoring system for Mehildainen Oy.Mehildinen Oy is a
Finnish healthcare company. Mehildinen Oy is one of the biggest healthcare companies in Finland, operating
in over 540 locations in Finland and employing over 22 300 people.

The purpose of this project was to create a new device monitoring system for Mehildinen Oy, as the previous
system was outdated. The old device monitoring system also lacked in information that is required by law,
and was complicated to use. There was a need for a new device monitoring system, that had all the infor-
mation about the machines that are used by Mehildinen Kielotie are found in one place.The new device mon-
itoring system fixes these problem by adding the missing sections, and making it more user friendly. The
new device monitoring system also adds data that makes other processes easier, such as maintenance infor-
mation.

This thesis has also some theory on process improvement and Lean, that is used by Mehildinen and on this
project. The device monitoring system was done in Excel, as the previous one, because it's quite suitable for
the job and Mehildinen already had a license for it. The new version has instructions to use the system, and
its easier to use.

Now that device monitoring system has the new changes, its faster and clearer than previous version.Me-
hildinen Kielotie has started using the new device monitoring system that is being used now. The new device
monitoring system will also be used as a base for their device acquisition for their new medical center in
Vantaa.
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1 INTRODUCTION

Process improvement is important. If processes are never improved they will become inefficient
over time and create extra costs and defects. Processes that are inefficient are bad for the em-

ployer too, as they are often overburdening or unnecessarily complex.

This thesis is about creating a device monitoring system for medical equipment in Excel, that is
easy to use and easy to learn for Mehildinen Oy’s Kielotie medical center staff. According to
(Valvira guidance on device monitoring system, 2016) a device monitoring system is a register
of all the medical equipment in a medical center, and also all medical applications used in a

computer. It is used in equipment management, and is a useful tool when deciding purchasing.

Along with this information it also has additional info such as history of fault events and user

manuals of the equipment. A Device monitoring system is also required by Finnish law.

A well made Device monitoring system will save company time and money. It will help the
company to decide when to replace equipment, and save time when looking for info about the

current equipment. It will also reduce waste.
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1.1 About Mehildinen Oy

xR

MEHILAINEN

Figure 2: Logo of Mehildinen (Mehildinen website)

Mehildinen Oy is one of the biggest private healthcare companies in Finland. Mehildinen has
over 540 locations in Finland and employs over 22 300. They provide private healthcare ser-
vices along with public social care services.(Mehildinen website, Mehildinen as a company) Me-
hildinen is owned by capital found CVC capital partners, LocalTapiola group, pension companies
Ilmarinen and Varma, Pharmacy Pension Fund, Valion Elakekassa Pension Fund, State Pension

Fund of Finland, private persons and investors. (Mehildinen website, Mehildinen management)

Mehildinen was founded in 1909,as one location in Helsinki. Later Mehildinen expanded to
T6016, and after the second world war it expanded to locations outside Helsinki, first as mater-

nity hospital, then to medical centers. (Mehildinen website, 110-year celebration blog)

In 2020 Mehildinen had approximately one million customer visits. 500 000 Finnish customers
had occupational health care occupation agreements. 246 000 had agreement through public
healthcare, and the rest were in old people houses and social service houses (psyciatrian, chil-

dren care etc.). (Mehildinen website, Mehildinen as a company)

Based on this, it's quite important to have a comprehensive and good device monitoring sys-
tem. It is also quite important to have a device monitoring system that does not change be-
tween locations. Device purchasing costs account for a large portion of expenses yearly. The
year 2021 is projected to be a big year to Mehildinen in terms of investments, and thus having

an efficient device monitoring system is crucial.
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1.2 Lean

The goal of Lean is reducing waste to zero. The best results in Lean come when everyone from
management to nurses follow Lean philosophy. Acording to Williams, these are continuous

learning and everyday improvement. (Williams,2012, 11)

When removing waste from a process using Lean, it must be identified first. Value stream map

can be used for this.

“A value stream map is a graphical repsentation of how all the steps in any process line up to
produce a product or service, as well as the flow of information that triggers the process into
action.” (Williams,2012, 72)

2 minutes — Appointment
l{ A 12 Days
4 minutes — Arrival & check-in

‘ A 17.3 minutes
Y
3 minutes — History & physical

,l A 15 minutes

10 minutes Treatment
i A 9 minutes
2 minutes Discharge
Depart

Figure 3: An example of a value stream map in medical center (Thomas K. Ross 2021, 149)
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After drawing up a value stream map, the processes can then be divided into two sections:
Value added processes: These are for example, the treatment of patient.

Non-value adding processes: Some are necessary for example because of a law or regulations,

but not profitable, but some are unnecessary, such as waiting times. The latter is called waste.

1.3  The seven wastes

In Lean the waste is divided into seven sections:

1. Transportation
“Sharing work (moving it between repsentives) is often a clue that people are overburdened;”
(Karyn Rose, 2019, 106)

2. Inventory
“Large build up of emails or files waiting to be worked on can be evaluated to ‘see’ if work has
been received unevenly;”
(Karyn Rose, 2019, 106)

3. Motion
“Switching back and forth between screens and tasks may mean that people are overbur-
dened;”
(Karyn Rose, 2019, 106)

4. Waiting
“The overburden of customers waiting in queue (physical or virtual) can signal that there’s an
unevenness in how work is coming in;”
(Karyn Rose, 2019, 106)

5. Overprocessing
“The need to over-audit a process because of numerous errors can signal that there’s an une-
venness in how work is coming in;”
(Karyn Rose, 2019, 106)
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6. Overproduction
“Working ahead can be evaluated to determine if people are ‘making too much too soon’ be-
cause they have extra time on their hands due to unevenness;”
(Karyn Rose, 2019, 107)

7. Defect
“Missing or incomplete information”
Drew A. Locher, (2008, 17)

The new device monitoring system reduces many of these wastes. For example when every
data required is in one place and not spread across the data base, it requires motion. It also
reduces motion, since all the data is at one location, and defects if the data found is up to date

and accurate. All employees who need this information find it on one place.

One of the most popular tools to remove waste is PDCA. "The Plan-Do-Check-Act (PDCA)--cycle
is a technique for the continuous observing of processes, indefying their flaws or shortcomings

or identifying potential improvements”. (Thomas K. Ross 2021, 303)

1.4 PDCA-cycle

Continuous
Improvement

Figure 3: The PDCA cycle (www.kanbanize.com)

Plan: “Indefying spefically what you want to change.”(Williams, 2012,121)

Do: “Carry out the plan in a trial or test envirioment, on a small scale.”(Williams, 2012,121)


http://www.kanbanize.com/
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Check: “Examine the results of your trial. Verify that you've improved the process.”(Williams,
2012,121)

Act: “Implement the changes you've verified on a broader scale.”(Williams, 2012,121)

This was also used in this project, as the device register is first used in Kielotie medical center,
and then possibly expanded, if the results are positive. It is also important to keep improving

the process, and not just leaving it after improving it once.

After deciding what changes to implement a future-state value stream map can be drawn, that
“shows the process after implemented changes” (Williams, 2012, 177). This can help decide if

implementing the change is a good idea.

1.5 Mehildginen and Lean

“Although the term Lean was originally associated with manufacturing and production pro-
cesses. Lean covers the total enterprise including — - healthcare and government — have applied
Lean.” (Williams, 2012, 12)

Mehildinen have alot of measurement tools for their processes. They monitor for example:mate-
rial costs (all costs which come from purchased care suppliers), and staff costs (employees)
compared to medical center turnover, efficiency of the staff overall (how many customers/ re-
searches per hour), how many hours per day per person is customer work. Mehildinen also asks
for feedback in many different channels, from customers and employees in order to improve
their services and processes. These measurement tools are important, when deciding what to
focus on and what to improve next, and to see what is working well and what needs more

work.
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GOAL AND METHOD

Goal

The goal of this thesis was to create a user friendly device monitoring system that is easy and
simple to use and easy to maintain, that follows the regulations. A device monitoring system
must include all the medical equipment used in the medical center, including medical programs.
The device register was to be made in Finnish, as everyone using it would be speaking it. All

the devices listed in the system must have the following info according to law:

1.Basic info such as manufacturer, supplier, purchase year, warranty, location, serial number,

and what type of device it is

2.1t must include maintenance info such as: How often the device must be maintained and who

is responsible for it.

3.How often the device must be calibrated

4.It must include log of dangerous incidents or close calls, such as device malfunctions
Mehildinen also wanted the following info to be added as well:

1.The estimated length of payback period and how much is left

This is important information for people responsible for purchasing new devices and has poten-
tial to reduce time needed for purchasing, and thus reduce waste. When all the information re-
quired, to decide what devices need replacing , are in one place the process becomes much

more simpler and faster, which follows Lean philosophy.
2.Purchase price

Along with the payback period, the purchase price is also important, when deciding what needs

replacing.
3. Instructions on how to use the sheet

This was done because people using the system might not be the best with computers, and it
saves time, by reducing time it takes to use the system for a person not familiar with Excel. It
also reduceses risks as a person not familiar with Excel might do mistakes that affect the
whole system. However, the instructions were also done so, that it does not slow down the

use for those that are more familiar with Excel.



2.2

2.3

(=]

(%)

=

[

@

Method

12 (19)

The device register was done in Excel. It was chosen because the company already owns a

license for Microsoft Office, and it is familiar to most people. The data for the system was to be

given from the company. Also the data from the previous device monitoring system will be used

to save time. Maintenance reports will be saved in their own device folder (for example: blood

pressure meter) named with their serial number and the year of last maintenance, for example

01548384 2019. On the first page there are instructions on how to use the worktable, the sec-

ond one is the register itself and third one is dangerous incident log, with instructions how to

report dangerous incidents. There is also a link to the maintenance report folder on the register

sheet.

Starting point

LAITEREKISTERI / KIELOTIE

! |VASTAANOTTO [10.01.2021]sanna T.
LAITE VALMISTAJA |TYYPPI LAITE-/SARJANRO [SUAINTI [HUOLT |KALIBROIN |ED. K/H SEUR. K/H |K/H:N |TOIMITTAJA HANKITTU
HUONE |O Tl SUORIT
TAJA
Gyn-Ua Toshiba Tosfin Oy Nemio SSA-550A |P5603928 38 tarv tarv 2007 tarv Tosfin  |Tosfin Oy 2005
Oy
Gyn-U3 Volyson S6 GE BT14 2902805U7 29 tarv tarv 2015 tarv GE GE Healthcare 2015
Healthcare Healthc
§ are
Gyn-U3 Volyson S6 GE BT14 2902815U5 35 tarv tarv 2015 tarv GE GE Healthcare 2015
Healthcare Healthc
are
Gyn-U& Volyson S6 GE BT14 2715955U1 36 tarv tarv 2014 tarv Ge GE Healthcare 2014
Healthcare Healthc
are
Kardiolog.UA Vivid 56 |GE H45041FT 7731VS6 100 tarv tarv 2014 tarv GE GE Healthcare 2014
Healthcare Healthc
are
GE Logiq P9 38 tarv tarv 2020 tarv GE GE Healthcare 2020
Healthcare Healthc
Kard/urol ua LP9351765 are
Korvamikroskooppi Karl Kaps SOmM22 1746 19 tarv tarv 2010 tarv Otoplug |Sairtec oy 1995
Kaps Oy
Korvamikroskooppi Karl Kaps SOM22 1907 20 tarv tarv 2007 tarv Otoplug |Sairtec oy 1995
Kaps Qy
Korvatutkimusyksikkd |Heinemann |Modula Europa |MOD15-228 21 tarv tarv 2015 tarv Otoplug |Otoplug Oy 2015
Oy
Toimenpidemiksrosko |Kaps Led SOm22 24103 21 tarv tarv 2015 tarv Otoplug |Otoplug Oy 2015
oppi Qy
tutkimusyksikkéon
kiinnitettdva 3-port.
Nendoptiikka 30 ast. 7197200330 994487 21 tarv tarv 2015 tarv Otoplug |Otoplug Oy 2015
3,0mm, pituus 15cm Oy
Korvamikroskooppi Karl Kaps SOM22 20112 31 tarv tarv 00.03.201 |tarv Otoplug |Sairtec oy 2011
Kaps 5 Oy

Figure 4: Screenshot of the old device register

As you can see from the figure above, the Device monitoring system Mehildinen was using was

very simple, and it lacked a lot of info and was very confusing to read.
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Basic information such as the room where the equipment was located # was missing, and there
were holes between some of the rows in Excel. It also lacked such important info as fault event
history, and warranty. The device monitoring system also lacked proper log of dangerous inci-

dents. Also a lot of the information was all over the place, for example payback period was in a

separate file that was hard to find.
3 BENEFITS OF DEVICE MONITORING SYSTEM

3.1 Benetftis of device monitoring system

Acording to Valvira “A device monitoring system in medical field is a system consisting of every
medical device in a medical center.-- It also must include medical applications”. (Valvira guid-
ance on device monitoring systems, 2016) A device monitoring system has many benefits, if
done correctly, for example, it makes maintaining the equipment easier. Mehildinen has device
maintenance contracts with many companies and the device monitoring system makes it easier
to see which is the responsible company and thei contract person. A device monitoring system

also makes it easy to follow that every equipment is calibrated as often as is required.

A device monitoring system also helps purchasing when deciding which devices need replace-

ment,as it has a lot of useful information such as maintenance history and payback period.

These benefits mean, that if device monitoring system is done correctly, it can reduce waste

and increase process efficiency.
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4 THE DEVICE MONITORING SYSTEM

4.1 The instructions page

7 Taulukon lukeminen

8 Suosittelen vahvasti taulukon avaamista Excelissd nettiselaimen sijaan, koska kaikki ominaisuudet eivit toimi nettiselain versiossa

5 Voit suodattaa laitteita tyypin, lajin ja toimittajan mukaan painamalla alla nakyvas ndppéinta

10 e e

11 Laite "

12

13 MUISTA AINA PALAUTTAA TAULUKKO TAKAISIN VALITSE KAIKKI TILAAN!!

14

15 #ARVO! Poistoaikaa jiljells kohdassa tarkoittaa sits, ettd hankinta vuotta tai poistoaikaa ei ole kirjattu

16 Negatiivinen luku poistoaikaa jéljell3 kohdassa tarkoittaa, ettd laite on eldnyt poistoajan yli, ja positiivinen taas pdinvastoin

17

18 Uuden laitteen lisddminen

19 T&yts uuden laitteen tiedot vain riveill4, jossa on -2021 ja ei muita tietoja, tai laitteen jonka uusi laite korvaa riville

20 Jos rivit loppuvat, saat niitd enemman n&in

21 1. Maalaa kaikki viimeisen rivin ruudut, jotta muotoilut ja kaavat silyvit

22 |- .

23 5 i i i  — i = i = e e i =
%

24

25 [

2 &

27

28 2. Mene maalatun alueen oikeaan reunaan ja paina ja ved vasemalla hiiren painalluksella alaspéin, kunnes rivejé on tarpeeksi

29

30

31 Huoltoraportin liittdiminen

32 Huoltoraporteille on yhteinen asema Y asemalls, lisd3 holtoraportti sinne, nimes tiedosto laitteen sarjanumeron mukaan ja laita vuosi peréén (esim. 954960450 2021), jokaiselle laitetyypille on oma kansi

33 Voit linkitté4 tiedoston painamalla linkitd nappia lis&4 painikkeesta

34 - —

3 - DB A @ 0 B

36 5 Y-k 2 i@ } S

= © @

38

39 Tai painamalla ruudun kohdalta oikealla ndppdimelld ja painamalla linkitd nappia sieltsd

Figure 5: Screenshot of the instructions page

As you can see from the figure above, the instruction page has instructions on how to use the
worktable. It has instructions on how to add a new maintenance report folder, how to use the
filter option,and how to add new data to the sheet. This was made so that it would be as little
time consuming to learn how to use the device monitoring system as possible. This ultimately
reduceses waste as people will spend less time learning complicated device monitoring systems
and looking for information in other locations, and instead quickly fill out the additional infor-
mation. The risk of complicated device monitoring system is that it would take time to learn,

and would not be used as often, thus reducing its benefits.

The filter option also is not very useful if every device has different data, such as serial number,

in this case a better feature to use is the Excel search function
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4.2  The device monitoring sheet

1 |LAITEREKISTERI/ KIELOTIE Vuosi:

2 Laite - Toimittaja - Tyyppi ~ | Tuote/sarjanumero | Hankittu
3 Kard/urol ua Tosfin Oy Logiq P9 LP9351765 2020

4 Gyn-U& Volyson S6 GE Healthcare BT14 45943590 2017

5 Gyn-U4 Toshiba GE Healthcare BT14 54699431 2016

Figure 6: Screenshot of the device monitoring sheet

As you can see from the figure above, the device register has three filters to make browsing it
more simple. Filters in Excel allow the user to show only specific data on the sheet. For example
if you choose blood pressure meter on the device filter, it will only show the blood preasure me-
ters, and hide everything else. However, filters in excel can make finding information from the
system more complicated too. For example if you choose to hide blood pressure meters on the
first filter, and the only look at devices whose supplier is GE Healthcare it might get confusing
even for more experienced Excel users, because you have to remove the filter selection at the

order the filters were selected in. The more filters there are the more confusing it may become.

There are also a formulas and color coded cells in the worktable. The first formula used is
=(NOW) which gives the current time and date as a result. It also updates everytime a change
is done to the worksheet. Second formula is =(YEAR)(H1). The year part of the formula takes
the current year out of the selected cell, which in this case is the first formula, the second part
is the location of the first formula on the worksheet. The first two formulas are located on the

first row of the sheet.

There is also a third formula on the sheet, this time directly on the table. The third formula is
=(E3+G3)-$F$1 which combines the the purchasing year and expected years how long it takes
for the equipment to reach break even point with its profits. The combination of these two
numbers is reduced by the current year that is displayed at the location of formula two. The
dollar signs around the location of the current year make copying the formula to every column
easier, as it makes it so that the location of the the current year stays,when estimated break

even point in years and purchasing year changes when the devices changes.
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4.3 Maintenance report folder

Huoltoraportit

s Jaa Nayta

. <« dfs$ > YHTEINEN > TOIMIPAIKAT > KIELOTIE > Hallinto > Rekisterit ja luettelot > Huoltoraportit v O D Hae: Huc

Nim
[¢e]
N Ultradanilaitteet
ta
Verenpaine mittari
t tiedosto -
Korvayksikko

tot
Gastro huone

Toimenpide huone
innit

rit ja luettelc

skannaus_Kur

Figure 7: Screenshot of the new folders for the maintenance reports

As you can see from the figure above a new folder location was created for the maintenance
reports. The new folder location location was meant to be as easy and simple to browse as pos-

sible.

The folders were named after the device type, such as blood pressure meters. In some specific
cases the folders were named after the room they were in, for example in gastroscopy room. In
these rooms the equipment is totally unique compared to others, so there will not be any over-
lapping. Overall this should save time from searching around for maintenance reports all over

the data base.
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4.4 Dangerous incident log

1
2 LAKI SANOO NAIN

3 Terveydenhuollon laitteen tai tarvikkeen aiheuttamasta vaaratilanteesta on aina tehtéva ilmoitus Fimealle niin pian kuin mahdollista:

4

5 |Vakavasta vaaratilanteesta 10 vuorokauden kuluessa siitd, kun kayttsj tai valmistaja on ensimmaéisen kerran saanut tiedon tapahtumasta.
6 |Laheltd piti —tapauksesta 30 vuorokauden kuluessa.

7

8 |Tayta seyraavat tiedot

9

10

11 Laite Sarjanumero Tapahtuma pdivamaéra |Haittatapahtuma |llmoitus pdivimaara |Korjaavat toimenpiteet|Vastuuhenkild

12

13

14

15
Figure 8: Screenshot dangerous incident log

As seen in the figure above, the dangerous incident log mentions the actions required by law in
case of dangerous incident or a close call. The incident log also has fill out boxes for the re-
quired information. By putting the required actions on the sheet, it will save time and ensure
that the law is followed when dangerous incidents happen.
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CONCLUSION & RESULTS

Lean is a useful tool for every=company, not just the manufacturing companies it is usually per-
ceived with. When Lean is applied correctly it will reduce waste and make processes work bet-
ter.

Device monitoring systems are mandatory for medical field companies, but they have some
benefits too. A good device monitoring system can improve non-value added activities and re-

duce waste despite being a non-value added activity.

Mehildinen Oy is changing their device monitoring system, because the laws have changed.The
old device monitoring system was also lacking important information.The new device monitor-

ing system has all the information required by law, but also other information that makes other
activities faster. The information locations were also made more simplet, so upkeeping the sys-

tem takes less time, leaving more time for value activies.

Mehildinen Kielotie has applied the new device monitoring system, that is being used now. The
new device monitoring system will also be used as a base for thei# device acquisition for their
new medical center in Vantaa.
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