Using a quality dashboard at tactical
" level to improve patient safety in
Medisch Spectrum Twente

Author: T. Ruiter
S1012711

1°* Supervisor UT  : Prof. Dr. A.P.W.P. van Montfort

/ d . .
/o 2" Supervisor UT : Dr.Ir. S.R. Vaartjes
;" f,:" ;
S Supervisor MST : Dr. C.B. Leerink
f; ) r /x
V4 //.r' /// y
S5
// //// //
// ,/:////
/// / /
s ///
////// //
e
/// s
//// e
T

UNIVERSITY OF TWENTE. 11-11-2015



Abstract

Objective

The aim of this study is to gaininsight to what extent the use of a quality dashboard can assist staff at
tactical levelinahospital toimprove patient safety within departments. Therefore, the following
research question has been formulated: To what extent can the Hospital Safety Dashboard assist
staff attactical level in Medisch Spectrum Twente to improve patient safety within their department?

Methods

Data for this study has been collected by carrying out a literature study about dashboard-use in
hospitals, conducting a questionnaire and conducting semi-structured qualitative interviews. There
were 45 responses to the questionnaire of employees working at tactical level. Additional written
comments were encouraged. Interviews were held with eight team leaders, two quality and safety
advisors, abusiness manager and a medical manager.

Results

Use of the dashboard variesamongthe research population. There exists differencesin departments
and in professions. Mainingredients for intention to use include accuracy of results and sufficient
applicable indicators. When theseingredients are available, monitoring can adequately be done. For
analysing and managing, otherinformation systems have to be consulted. Showing the outcomes of
indicatorsto operational level as manner of giving feedback creates little affinity towards the
dashboard at these employees and therefore is of limited added value in this area.

Conclusion

The Hospital Safety Dashboard can primarily be used to identify underperforming indicators. Other
analyses have to be done to determine the underlying cause s and subsequently be able to set up
improvement actions. Otherstrengths of the dashboard are the increased negotiability of patient
safetyin MST, and the dashboard gives more insight about the necessity of registration of patient
safetyrelated dataat operational level.
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Introduction

Patientsafetyis one of the mostimportantissuesin Dutch hospitals [1].In 2008, an estimated of
5,7% of 1.3 million patients suffered from potentially avoidable injury [2]. Therefore, many of the
Dutch hospitalsimplemented a Safety Management System (SMS) to enhance and assure patient
safetyintheirorganization [1]. Due to the fact that risksin healthcare are not as visible asin other
industries, areliable system which registers adverse eventsis required to gaininsightinto the nature
and extentof incidents [3][4]. Afteridentification, care processes can be adapted to minimize the
risks of these incidents. Eleven key themes were determined for the SMS based on patient safety
research, where improvements can be made with respectto unintentional preventable harm [5].

Medisch Spectrum Twente (MST) lacked a system that continuously measures hospital-wide safety
indicators. Therefore, as part of their SMS, MST implemented the Hospital Safety Dashboard (HSD) to
keep track of patient safety data. The HSD is a quality dashboard that meets the following definition:
“Health IT that provides avisual display of quality indicators (metrics)to enable professionals at the
strategicand/ortactical level toidentify areas of practice forimprovement” [6]. A team of experts
determinedthe norm forthe keyindicators foreach theme to measure patientsafetyin theirarea.
These keyindicators were formedinto aframework by ateam of data-, ICT- and quality & safety
advisors [7]. The HSD was ready to be usedinJune 2014.

Healthcare organizations are increasingly introducing dashboards to measure and improve patient
safety and quality of care [6]. A dashboard provides dataina useful format so users can efficiently
setup initiatives toimprove patient safety [8]. Aliteraturereview on dashboards forimproving
patient care by Dowding etal. from February 2015 reports that there were generally favourable
impacts of the implementation of dashboards in healthcare [6]. However, Dowdingetal.found no
studies about the impact of dashboards on clinical workflow and the effect on the professionals on
tactical level withrespecttoimproving patient safety [6]. These insights are important to determine
the effect of quality measurementindicators on potential improvement of service delivery [9].
Furthermore, itis unknown how staff understand and interpret such information, and how this
impacts theirdecision making [6].

A combination of qualitative and quantitative researchis carried out to assess to what extent the
HSD assists staff at tactical level toimprove patient safety inthe MST. Outcomes of indicatorsinthe
dashboard are compared with clinicians experience. Thisis done by carrying out a literature study
aboutdashboard-use in healthcare in combination with a questionnaire and semi-structured
gualitative interviews with health professionals at tactical level.



Background

In January 2008 the campaign ‘Prevent damage; work safely’ was started at the IGZ patient safety
congress with the aim to prevent unintentional preventable harm in hospitals [2]. Each hospital in
Dutch healthcare was required toimplement a Safety Management System (SMS) to contribute to
the improvement of patient safety in Dutch healthcare. The Inspectorate For Healthcare (1GZ)
monitors the implementation of aSMS in different hospitalsin Dutch healthcare [2]. According to
Medisch Spectrum Twente (MST), aSMS is a combination of practical activities and guidelines to
identify risks, and toimplementimprovements in care processes and adjustif necessary. The goal of
the SMS is providing guidance of patient safety in clinical practice. Patient safetyin MSTis defined as:
“The (near) absence of (the risk of) damage caused to the patient, which is the result of notactingin
accordance with the professional standard of care workers and/or shortcomings of the care system”
[10].

A SMS is hospital wide implemented and influences every employee in each layer of the organization.
There are thirteen aspects that definea Safety Management System which can be seenin Table 1.
This compositionisbased onthe NTA 8009:2011 which was used as a steppingstone toformthe
SMS in MST. This norm is currently replaced by the NTA 8009:2014 [11].

Aspects Explanation

Safety culture All employeesin ahospital have to contribute to the safety culture.
Examples are talking about safety, reporting of incidents and insightful
work according to clearguidelinesand protocols.

Leadership Managers play a crucial role in the SMS. They have to guarantee patient
safety despite organizational, technical and procedural changes. Risks have
to be managed next to staff and finances.

Communication A clearcommunication structure is necessaryin ordertoinformall
stakeholders about risks for patients. This communication structure also
has to include open communication of patient safety policy towards
patients an external parties.

Risk awareness of Employees have to be aware of the risks of theirown actions and actively

employees have to contribute to patient safety. Managers have to make sure duties,
competencies and responsibilities concerning patient safety foremployees
are identified.

Management of third Nextto clinicians and nurses, there may (temporarily) work other

parties stakeholdersinthe hospital. Forexample, suppliers, contractors, IT
specialists orstudents. Itisimportant that these third parties adhere to the
applicable patient safety regulations.

Participation of patients Managers have to involve patientsinthe formulation and execution of
their patientsafety policy. Nextto thisithasto be clearfor patients where
patients canfile their complaints orwhere they canreport incidents.

Prospective risk The risks that exist have to be knownin orderto reduce patientharm. A
assessment prospective risk assessmentidentifies risks in advance of care
processes.
Risksin business Operations concerning procurement, storage and inventory of medication
operations must be properly regulated. Aswell as the purchase, instruction,
introduction, use, sterilization, cleaning and maintenance of medical
equipment.
Risks associated with In case of technical, procedural and/or organizational changes, itis
change important that safety of patientsis ensured continuously.




Retrospective risk Each departmentrequiresaproperly functioning reporting system. Staff at

assessment tactical level can use thisinformation to identify mainrisksin their
department.
Monitoring Tactical level provides performance monitoring of patient safety. They

have to check compliance of measuresforimprovementandthe
functioning of the SMS periodically. Findings are reported to the Board of

Directors.
Continuous Tactical level has toidentify opportunities forimprovement. Once an
improvement improvementis made, they evaluate the effects of the improvement and

ensure that knowledge/experience is distributed internally.

Responsibility Boardof  An important condition forsuccessful patient management policy is visible

Directors personal commitment of the board of the hospital. The Board of Directors
isultimately responsibleforthe patientin the hospital and forthe
implementation of the SMS.

Table 1: Different aspects of a properly functioning SMS [11]

The Dutch Institute for Accreditation in Healthcare (NIAZ) grants accreditation foraSMS in case this
issufficientlyimplemented in ahospital. Achieving accreditation means that a third party givesa
written guarantee thata product, process or service meets specificrequirements. The accreditation
of NIAZis hospital-wide and consists of different components which have to be of a sufficient level.
One of these componentsisthe Safety Management System. NIAZ did not award MST a hospital-
wide accreditation certificate due to the lagging implementation of the SMS on October 28", 2013.
IGZ indicated in aninspection report of June 21°° 2013 that measures would be takenin case
accreditation would not be granted by NIAZ. Therefore, MST came underincreased

surveillance of IGZon November 19", 2013 [12]. Thisincreased surveillance lasted until May 19",
2014. Atthis time MST had metthe most important conditions to qualify foraccreditation of its SMS
[13]. The accreditation by NIAZ of the SMS was achieved atJanuary 29", 2015. The NIAZ

concluded that MST fully complied with all requirements of a hospital SMS [14].

An attempt toimprove the assurance of patient safety was the implementation of a quality
dashboard. A quality dashboard is defined as: “Health IT that provides avisual display of quality
indicators (metrics) to enable professionals at strategicand/or tactical level to identify areas of
practice for improvement” [6]. The Board of Directors decided uponimplementation of this
dashboard. Suchinnovations putthe strategiclevel in a difficult position due to the fact that they are
caught between the will of external parties, which hunger managementand control, and the
operational core which mostly wantto protect theirautonomy [15].

The dashboard MST implemented is called the Hospital Safety dashboard, orinshort ‘the HSD’. This
dashboard contributesto the SMS in a variety of ways. The HSD is a tool to make patient safety
better negotiable by increasingthe resources to communicate patient safety related issues fromthe
managementtothe doctors and nurses. Improvementin communication may lead to more risk
awareness of employees which improves the safety culture within the hospital. It also allows better
insightin patient safety and monitoring hospital-wide as well as on department-level. The HSD gives
arepresentation of patient safety for external parties (e.g. NIAZ, IGZ and potentially health insurers).
Prospective risk assessments are carried outin case of technical, procedural and/or organizational
change. But not all risks may be prevented this way. In case of technical, procedural and/or
organizational changes, retrospectiverisk assessment using datainthe HSD can helpidentify the
main risks in departments. It also helpsidentifying already existing risks in departments and



stimulates continuous improvement. The next chapterexplains whatadashboardisand how it
functions.

Dashboard

Rasmussen, Bansal & Chen suggestthree types of dashboards; the strategical, tactical and
operational dashboard [16]. A strategicdashboard is described as atool to monitor the stepstaken
to reach a certain strategicobject. A tactical dashboard serves as an instrument as a result of
strategicinitiation for monitoring advancement and relationships of trends. Whereas an operational
dashboard functions as tool to monitorbusiness processes, business activities and various other
complexissues. The HSDis being used on tactical and strategical level.

A dashboard translates an organization’s strategy into objectives, metrics, initiatives and tasks,
customizedto each group andindividual inthe organization [17]. This enables managers to measure
and monitor processes and key activities to achieve their goals. Key goals of using a dashboard
include [17]:

- Monitoring. Critical business processes and activities using metrics triggeralertsin case
potential problems arise;

- Analysing. The cause of potential problems can be explored using up to date and relevant
information;

- Managing. Management of processes and people to optimize performance, improve
decisions and steer (part of) the organizationinthe right direction.

- Feedback. Dashboards can be used to communicate information across the hospital for
decision making and collaboration

These kind of dashboards are commonly being used in the business sector. However, in case of the
health care sector itis increasingly being used, but notas common as in the business sector [6].
Therefore, information with respect to the use of dashboardsin health care islimited. Due to the
common use of dashboards in the business sector, literature about the use of dashboardsin this
sectoris being applied at the use of the HSD.

Success factors of a dashboard

Malik described two different acronyms which are stepping stones of building a dashboard [18].
These acronyms are SMART (Synergetic, Monitor KPls, Accurate, Responsive and Timely) and IMPACT
(Interactive, More data history, Personalized, Analytical, Collaborative and Trackability). The first
acronym SMART consists of the basicelements of adashboard. These elements are shownin Table 2.

Synergetic Dashboard must be ergonomically and visually effective in displaying different
aspectsina single screenview

Monitor KPls Key Performance Indicators (KPIs) required for effective decision making must
be displayed forthe domain to which a dashboard caters

Accurate In orderto gainfull user confidence, the information presented must be
entirelyaccurate

Responsive A useralert mustbe displayedin case a predefined threshold is exceeded

Timely The most currentinformation possible must be displayed for effective decision
making

Table 2: SMART[18]



With the elements of SMART a properdashboard can be displayed and underperformingindicators
can be identified. However, according to Malik there are some more demands a dashboard has to
meetto ensure effective organizational management. These demands are summed up inthe
acronym IMPACT which are showninTable 3.

Interactive The user must be able to drill down to detail information

More data history  Users of the dashboard should be able to review historical trends of indicators

Personalized The visibility of KPls should specifically be for each users’ domain of
responsibility, privileges, datarestrictionsand soon

Analytical Guided analysis of the results inthe dashboard must be able to perform what-
if analysis.

Collaborative The dashboard should facilitate users’ to message one another when
remarkable observations have been done in the dashboard

Trackability Users should be able to customize the metrics he or she would like to track

Table 3: IMPACT[18]
The Hospital Safety Dashboard

The HSD was developed with the aim to identify possible areas of improvementin care processes
where subsequently improvement measures can be taken. Thisisan advanced instrumentin
comparison withinstruments usedin otherhospitalsin the Dutch healthcare system [7]. The goal of
the dashboardisto ensure a continuous focus on safety. The dashboard is a tool which can be used
inthe Plan, Do, Check, Act- cycle of Deming[19], whichis presentedin Figure 1. The Plan-phase
consists of identifying and analysing the problem and determine why an indicatoris
underperforming. Whereas the Do-phase consists of the development of solutions and implementing
of the bestalternative toimprove the outcomes of
this particularindicator. The Check-phase evaluates
the result of the chosen solutionandinthis phaseis

Qﬂ
being decided whetherthe desired goal hasbeen
reached. Whenthisisindeed the case, the Act-phase
can be initiated. Whenresults are not as expected, Q;

the Plan-phase isinitiated again and the hypothesis
has to be revised. The Act-phase consists of the

implementation of the full scale solution and attain
continuous improvement. Figure 1: PDCA cycle of Deming

Based on patient safety research of the Dutch Institute for Health Services Research (NIVEL) and the
Institute for Health and Care Research (EMGO), eleven substantive themes were identified were
great improvement can be accomplished when it comes to reducing unintentional preventable harm
in hospitals [20]. Eleven expert teams were made responsible for development and implementation
of these safety themesin MST. These safety themes are as followed:



- Prevention of wound infection after - Highrisk medication: preparationand

surgery administration of parenterals

- Early recognition and treatment of the - Preventingsepsisandtreatment of severe
criticallyill patient sepsis

- Early recognition and treatment of pain - Frail elderly

- Medication verification atadmission and - Preventionofrenalfailureinintravascular
discharge use of iodinated contrast agents

- Safe care forsick children - Optimal care for Acute Coronary Syndroms

- Swappingofandin patients

A team of data-, ICT- and quality & safety advisors developed the framework of the dashboard. Each
theme was divided into several safety indicators. Expert teams checked and modified the key
indicatorsin theirsafety theme. The teams also defined the registration process and the inclusion
criteriafor patients. The end of the process were fully defined indicators per theme, authorized by
the expertteam. The dashboard gives a hospital-wide overview of outcomes of indicators spread
across the safety themes. A screenshot of the hospital wide-overview is shownin Figure 2. Intotal,
there are 55 indicators spread across eleven safety themes. Each indicator consists of anumerator
and denominatorwhichresultsin the realisation. A percentage is displayed of the current status of
the indicator, which consists of data of the current calendaryear. This data is obtained from different
internal databasesin which healthcare professionals register patient safety related events. Next to
the realisationisthe norm. When available, these norms are equivalentto the normsthat are setin
orderto achieve acertified SMS. The third itemvisible in the overview is the result. Thisis defined as
the difference between realisation and the norm. In case the realisation meets orexceeds the norm
ina positive way, the differenceis marked blue. When it does not comply with the norm, the
difference is marked red.

Het VMS-dashboard is voor de velgende periode gefilterd: 2014 tm maand 12

Morm Resultaat Realisatie Morm Resultaat
Optimale zorg bij Acute C oronaire Syndromen
Docr to needle time bij STEM

Voorkomen van wondinfecties na een operatie

Pos toperatiev & wondinf ecties
Maleving POWI bundel [op Ok} G bij non-STEMI

Gouden & medicstie

Patignten  binnen 30 dgn na disgnose ACS

Voorkomen van lijnsepsis en behandeling van

Liinsepsis per 1000 k atheterdagen
Percentage bundel v olledig comect 88.5% 20% 1.5% -
IC patiénten T met emstige sepsis 15,6% nv.t. 15,6%
Patienten met emnstige sepss T binnen 30 dr 14.4% nv.t. 14, 4%
Bundel t epsst bij IC pstiénten met sepsis 91.8% 20,0% 11.6% +
IC patiénten volledip ges creend hij cpname 100.0%. 80.0% 20,0% +

SIT cproepen
Ln hospital Cardiac Arrest

Uitgev cerde pinmetingen 91, 7% 20% 1.7% + Geidentificeerde OK patignten 91.8% 100% 8.4% -
Uitgev cerde pinmetingen SEH 73.2% 100% 26,8% - Time cuts electiev e patignten 85,3% 100% 14.7% -
Erns tige piin na operatie 4, 4% 5% 0,6% - Verwiss elingen bij OK patignten 0.08% 0% 0,06% +
Fiin bij kanker 40, 2% 10% 30.2% +
Erns tige pijn algemeen 9,.5% 5% 4,5% +

eGFR v &dr contras bekend

Gehy dreerde HR -patiénten v oor contrast

Med icati ever ificatie
- Medicatie bij opname gev erifieerd 52,5% 100% 47, 5% -
- Medicatie bij onts lag gev erif ieerd 32,8% 100% 66,2% -
High risk medicatie - k lsarmaken 94,9% 100% 5,1% -
High risk medicatie - toedienen 3 s

Farenteralis centrasl k laargemaakt

Vallge zorg voor zieke kinderen

L| nsepsis per 1000 k stheterdagen

Sepsis bundel v olledig en comect toegepsst
( ;\‘ Moqelijk sepsis binnen 1u na antibistica gift

Medicatie bij opname gev erifiesrd

- Y
h“ Medicatie bij onts lsg peverif ieerd
T PR

itgev cerde pinmetingen na OK

Kwetsbare ouderen
Screening onderv ceding
Ernstige onderv ceding
Behandeling onderv oeding
Screening ris ico delier
Verhoogd risico delier

Screening en obs erv atie delier [DOSS)
Delier ontwik keld bi v erthoogd ris ico

v Uitgev cerde pinmetingen SEH
Screening valrisico 93, 4% 20% 3.4% + Erns tige piin na operatie
Verhoogd v akis ico 17, 4% nv.t. 17 4% High risk medicatie - k lsarmaken
Valincidenten 0.6% nv.t. 0.8% High risk medicatie - toedienen

Screening fy s iek e beperk ingen 87, 4% 20% 2,6% - Geidentificeerde OK patignten
A fysiek e beperk ingen 31,0% nv.t. 31.0% Time cuts electiev e patienten

Toepsss ing bundel kwets bare ouderen 91,6% 20% 1,6% + Werwiss elingen bij OK patignten

Figure 2: Hospital Safety Dashboard; hospital-wide



Each indicator can be exploredinto furtherdetail. Here is presented how the numeratorand
denominatorare defined and what their corresponding value is. This page also shows from which
database the information is extracted as well as the origin of the norm. Next to that thereisa bar
graph visible which presents the results of the indicator with a monthly interval asis shownin Figure
3. Outcomes of indicators can also be seen at departmental level. In this page is visible what the
monthly outcomes are of each of the departments.

Uitgevoerde pijnmetingen %
Resultaten KPI - Totaal A o

Modisch Spectrum A Twante

Rapportageperiode: 2014 t/m maand 12

Alle voor u geautoriseerde Specialismen Alle voor u geautoriseerde Afdelingen

Aantal Aantal
teller noemer Realisatie Norm  Resultaat
Totaal 299.810 326.917 91, 7% 90,0% 1,7% +

Definitiedocument PLIN

teller Aantal vitgevoerde gestandaardiseerde pijmetingen (VAS) bij klinische patiénten - per opname
en opnemend specialisme.
Exclusie: G3, K1-V, IC periode.
Bron: Mediscore ZPI

noemer Aantal pijnscores valgens protocol (elke ligdag 3 metingen, opname- en onslagdag 1 meting).
Bron: Mediscore ZFI

herkomst VMS gids
norm

Realisatie per maand
100,0%

Jan Feb Mrt Apr Mei Jun Jul Aug Sep Okt Howv Dec

M Realisatie @& NORM

Figure 3: Hospital Safety dashboard,; indicator-level



Innovation in professional bureaucracy

As mentioned earlier, dashboards are commonly used in the business sector [18]. However, using
dashboardsin hospitalsisstill initsinfancy [6]. Differences in use and potential pitfalls may existdue
to the fact that hospitals have adifferent organization structure than a regularbusiness company.
Therefore, the organization structure of ahospital isillustrated. Accordingto Mintzberg [15],
hospitals have a structural configuration called the ‘professional bureaucracy’. This configuration
states that the main componentinthe organization structure is the operational core, in this case the
doctors. The power of this group derives fromtwo facts: theirworkis too complicated to be
controlled by managers and there usuallyis a high demand fortheirservices. Managers might not
have direct control overtheiroperational core. However, they fulfila couple of roles that give them
powerwithinthe organization. First, the dissolution of disturbances in the organizational structure.
For instance the determination of which professionals perform which treatments. The strategic
managementwillin this case rarely come up with the solution. Thisis ratheratask for the tactical
managementwho will negotiateasolution on behalf of the peopleintheirdepartment. People at
tactical level are the policy makers of their departmentand are therefore responsible fortheir
choices. The second important role which mainly applies to strategical managementis the
maintenance of contacts, beingapublicrelations spokesman and the negotiation with external
parties like the government and interest groups. Itis expected from them that they convince external
parties to supportthem both financially as morally. [15]

Mintzberg states that despite the fact that the main component of the structural configuration of a
hospital is the operational core and therefore have a power position. Though this group still depends
on management. Physicians often despise administrative work and would rather just perform their
usual profession. The physician hastwo options: he can do the administrative work himself, or he can
leave everything up to managersand hand in some of its decision-making power. Mintzberg
concludesthatthe poweraccruesto staff that devote to administrative work. However, these people
only maintaintheir poweraslongas professionals are convinced that theirinterests are served
effectively. [15]

A conditionforuserstoappropriately use atechnology is the fact that the technology itself should
work flawlessly. Potential shortcomings affect use and therefore the goal of atechnology may notbe
reached. Therefore, technology can only be of added value in an organization if both functionality of
the technology and use of the technology are correct [21]. The use of such an innovation as the
Hospital Safety Dashboard intervenes at multiplelevels of the organization. Therefore, different
disciplines have to co-operate inorderforitto become asuccess [22]. The professional bureaucracy
ismainly suitable to produce standard output, but not suitable to easily adopt new methods.
Bureaucracies are designed to provide help for current needs. Itis not a structure to meet needs that
have not occurred before. Aslongasthe environmentis stable, the professionaldemocracy will not
experience many complications. Dynamiccircumstances call for change. New skills methods to apply
those skills and creative co-operate efforts are needed of multidisciplinary teams. Due to the
different power positions of different groups, itis difficult to successfully implement hospital-wide
innovations. To achieve asuccessful implementation, all stakeholders have to see the added value of
theinnovationinorderto co-operate well. [15]
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Users

MST isdividedin eight different groups which are all led by abusiness manager. The re are different
departments within each group. The business manageris responsible for each of these departments
jointly with amedical manager. This combinationis called dual management. The business manager
and medical managerare accountable to the Board of Directors regardingthe organizationaland
medical overarching aspects of their department. This form of leadership is chosen so physicians
have sufficient share in policy formulation within each of the departments which is supported by the
theory of Mintzberg [15]. The co-operation of these stakeholdersis globally displayed in Figure 4.

B.oard of Strategic
Directors
Business Medical
manager manager
Q&S advisor Tactical
Team leader
Doctors Operational

Patient

Figure 4: Role distribution

The general role distribution in the use of the dashboard is as followed (This role distribution may
vary between departments since there is no generalized way of working with the dashboard):

Board of Directors

The Board of Directors use the HSD to get a hospital-wide overview of patient safety within MST. This
functionsto clarify to the outside world that the hospital meets a sufficient degree of patient safety

and supports the priority of patient safety in MST. They also implemented the dashboard at tactical
level sothey can keepimproved track of patient safety dataand they can set up improvement

measures where needed, increase safety cultureand toincrease awareness about the importance of
patient safety.
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Business manager

The business managerleads agroup and its primary focus lays at the financial, staff and
organizational side. This person decides on tactical and operational mattersif need be andisfinal
responsible foragroup. He makes sure that quality and safety remain high onthe agendain his
group. The dashboardis a tool to stimulate the safety culture within his group. In case of big changes
proposed by other managers, he isthe one that makes the final decision andisresponsible forthe
consequences.

Medical manager

The medical manageroverseesthe implementation of the agreed policy within theirdepartmentand
enforces colleagues to participate. Medical managers are trained as clinician and are performing
medical practitioners. They act on behalf of their colleaguesintheirunitas representative and
participatesin policy-makingin his department. The primary focus of the medical managerstays on
the provision of care.

Team leader

The team leader monitors, assesses, develops and improves quality and safety of patient care.
Therefore, he isanimportant user of the dashboard. He stimulates a quality and safety-conscious
culture within his department. The dashboard is one of the tools to give feedback about patient
safety within his department. Naming and showingthe dashboard within adepartmentis part of
creatinga quality and safety-conscious culture. Because the team leader communicates within a
departmentabout patientsafety, he isanimportant playerin the use of the dashboard on tactical
level.

Quality & Safety advisor

The Q&S advisorsupports the managementteamin the use of the dashboard. This personinterprets
the resultsin the dashboard and filters the datathatis notrelevant forthe involved managers.
Examples are datawhere the department haslittle to noinfluence on (i.e. fallincidents of elderly in
the maternity department), when data thatis not subject to change or results were they doubt
whetherit matches withreality. Thisinformation is submitted to the relevant managers which can
start tracking down the main causes why the data are subject to change. The Q&S advisorcan be
consultedin case of uncertainty about the realization of the results in the dashboard.

Doctors and nurses

Doctors and nurses do not have direct access to the HSD. However, they play animportantrole inthe
success of the dashboard. All of the outcomesin the dashboard are registered by them and therefore
they playa crucial role in the establishment of the resultsin the dashboard. The se groups are also
the ones who have to implement adopted care processesin case improvements can be made.

12



Methods

Staff at tactical level in Medisch Spectrum Twente can use the HSD to gain more insightin patient
safetyintheirdepartment. Itisyet unknown to what extent this population use the datain the HSD
to gaininsight of-and improve patient safety in theirdepartment. This research aims toinform the
Board of Directors about the current use of the HSD. The goal of this study is to gain knowledge and
insight about how a dashboard helps staff at tactical level toimprove patient safety intheir
department.

Research question: To what extent can the Hospital Safety Dashboard assist staff at tactical
levelin Medisch Spectrum Twente to improve patient safety within
theirdepartment?

The sub questionsin Table 4 have been formulatedin orderto give awell-reasoned answer about
the mainresearch question:

Sub question Data collection
1. How isthe dashboard being experienced at tactical Firstsetof interviews,
level? questionnaire, second set of
interviews
2. How didtheintroduction of the HSD influence the future Literature research, first set of
use of the dashboard? interviews, questionnaire
3. Which problemsoccurwhenstaff on operational level Firstsetof interviews,
register patient safety related datawhich are presented  questionnaire, second set of
inthe HSD? interviews
4, How doesthe HSD correlate with elements of SMART Literature research,
and IMPACTin order for proper dashboard use? guestionnaire, second set of
interviews

Table 4: Data collection of the different sub-questions

Sub-question one servesto gain knowledge aboutthe current use and experience of the dashboard
and to gaininsightto what extent the research populationis convinceditis alastingadditionintheir
workflow. Sub question two to fourserve toidentify factors that potentially have had impactonthe
currentuse of the dashboard. The second sub-question aims to identify possible complications inthe
initial phase that have influenced the future use of the HSD. Sub-question three servesto gain
knowledge about how the outcomesinthe dashboard are established and which complications are
experienced during this process. The last sub question compares the elements of Malik’s SMART and
IMPACT to the HSD in order to detect possible shortages and possible improvements of the
dashboard. Altogether, this will give an answer how the dashboard can be used on tactical level and
whichimprovements can be made to strengthenits functionality.

Data collection
Data sources

A literature study was carried out to explore the currently available information regarding the use of
a dashboard on tactical level in hospitals. The internal database of MST was used in order to gain
insightinthe organization structure of the MST and to obtain more information about the HSD. Data
withinthe HSD was usedin orderto be aware how different departments score regarding safety
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indicatorsthatrelate totheirdepartment. In anticipation of interviews, datain the Consumer Quality
Index (CQ-index) regarding patient perceived safety was studied to be aware about patients’ point-
of-view of patient safetyin MST overall and in different departments.

Interviews (part 1)

Semi-structured qualitative interviews were conducted attwo momentsin time. The first set of
interviews was held before carrying out the questionnaire. These included interviews with five team
leaders, aquality and safety advisorand a business manager. The goal of these interviews was to
explore the current use of the dashboard and which problems were encountered with the
dashboard. Anothertarget of these interviews was to gain insightin communication structures
between different managers and how they share information with doctors and nurses regarding
patient safety. Advisors quality and safety working at the staff service and a managerinformation
management were spoken about the development and establishment of the dashboard.

Questionnaire

A questionnaire was composed based on information gathered from the previous phasesand
inspired by the four domains of the unified theory of acceptance and use of technology (perceived
ease of use, perceived usefulness, subjective norm & facilitating conditions) by Venkatesh et al. [23].
The goal of this questionnaire was to assess how managers experience the HSD. Thisincludes how
much effortthey putinthe use of the dashboard, in what way the dashboard helps themtoimprove
patient safety withintheirdepartmentand which bottlenecks existin using the dashboard properly.

Aftersetting up the questionnaire, the questionnaire was assessed by three team leadersin orderto
checkit for completion and correctness. Aftertheirapproval, the questionnaire was senttothe
managementwithin the different groups and departments, which include the business managers,
medical managersandteam leaders. The research population was approached by mail of the Board
of Directors. Participants were requested to completethe questionnaire intwo weeks. Areminder
was sent afterone week. The questionnaire was set up using LimeSurvey [24] and consisted mainly
of statements. Participants indicate the extent to which they endorse statements usinga 5-point
Likertscale [25] (1=strongly disagree, 5=strongly agree). Beforehand, the participants were made
aware of the function and importance of the resultsin orderto enhance response. Additional written
comments were encouraged.

Interviews (part 2)

The second set of semi-structured qualitative interviews was held after the questionnaire was
completed. These interviews were conducted with one business manager, one medical managers,
fourteam leadersand one quality and safety advisorand were inspired by outcomes of the
guestionnaire. The focus of these interviews was at the communication with the rest of the
healthcare team aboutimprovement actions, in what way the informationinthe dashboardis being
usedto identify and improve defaulting areas regarding patient safety in their department and what
additional informationis neededin orderto steer patientsafetyintheirdepartment and to give
feedback to operational level. Next to this, interviews were held with doctors and nurses regarding
theircommunication with the management when it comesto patient safety and whatthe role of the
dashboardisin this process, theirregistration efforts with respecttoindicators projected inthe
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dashboard and theirideas about how these processes can be further improved. Semi-structured
gualitative face-to-face interviews were conducted at a time and place which suited the participant
and lasted approximately 30-45 minutes. Interviews were recorded and analysis was done by expert
view.

15



Results
Use of the dashboard

Differentapproaches of use of the dashboard were mentioned by interviewees. The use of the
dashboarditself, the way of giving feedback and the time spent usingthe dashboard varies strongly.
Thisappliesto different departments as well as different functions within a department. The
following table shows how much time the different staff at tactical level who give feedback about
patient safety within their group spend using the dashboard within amonthlyinterval:

Function Frequency of Average time spent  Percentage of managers that
checking the oninterpretingthe  spendlessthan five minutes
outcomesinthe outcomesinthe HSD per month interpretingthe
HSD and giving feedback outcomesin the HSD and
Per month withindepartment  giving feedback within

Per month in minutes department

Business manager 1,5 37,5 16,6% (n=1)

(n=6)

Medical manager 0,78 9,0 44,4% (n=4)

(n=9)

Team leader 1,77 32,2 30,0% (n=9)

(n=30)

Table 5: Time spenton HSD per function

Table 5 shows thatthe monthly frequency of use and the time spent on the dashboard forthe
business managerandthe team leaderare quite similar. However, medical managers spent
significantly less time using the dashboard. Four out of nine medical managers that filled out the
guestionnaire indicate that they use the dashboard five or less minutes per month. Interviews
confirmed that medical managers are not the primary users of the dashboard. One of them
indicated: “We discuss patient safety during ourteam meetings. In casel can exert influence on the
matter myself, than | will do this and enforce others to do so as well. However, | myself do notlook at
the resultsin thedashboard.” This percentageis alsorelatively highinthe teamleader group with
nine out of thirty personsthat use the dashboard less than five minutes per month.

Accordingto the research population, the dashboard is frequently being used in monthly recurring
team meetings between the business manager, medical manager, team leader and the Q&S advisor.
One of the subjectsin this meetingis quality and safety. Topics that are being discussed include for
instance reported incidents, CQ-indexand the results of the dashboard. Improvement measures will
setup in case the cause of an underperformingindicatoris traced. These causes are forinstance
identified by observation rounds, audits or patient dataresearch. One of the respondents mentioned
the following: “In a number of my departments improvements have been implemented in practice
directly as result of the indicators. Forexample, administering speed of antibiotics and pain
medication.”

The information within this dashboard also servesto give feedback to physicians and nurses within
departments. However, it varies strongly whether doctors and nurses are familiar with the
dashboard accordingto the research population. In some of the departments, ascreenshot of the
dashboardis printed and shown at a prominent place. There are also otherdepartments who don’t
use thisapproach. Sometimesthe dashboardis named during meetings with physicians and nurses,
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inothercases itisn’t. Therefore, itis hard to determine how physicians and nurses experience the
dashboard. One of the interviewees indicated that registering information will be improvedin case
the dashboardis often mentioned. This creates more insight in why the registering hasto be done.
However, itisalso mentionedthat nursesand physicians see the indicators more as a target than as
meansto improve patient safety. Next to thisis mentioned that doctors are generally sceptical.
Differentinterviewees alsoindicated thatthe dashboard appeals littleto one’s imagination. “The
dashboard mainly shows numbers that creates little empathy of what actually is going on.”

Continuation

The research population was asked whetherthey thought the use of the dashboard will be an
important part of theirworkin the future. This question was asked to determine if they have
confidence inthe use of the system. This gave the following re sults as can be seeninTable 6.

“The information that the dashboard provide Percentage 20
will be an important part of my work in the
future” 15 —
1. Stronglyagree 6.7% (n=3)
2. Agree 35.6% (n=16) | © B
3. Neutral 42.2%  (n=19) 5 ||
4. Disagree 9.9% (n=4)
5. Stronglydisagree 4.4% (n=2) 0 T T T
6. Noanswer 2.2% (n=1) 12 3 4 5 6

Table 6: Dashboard use in the future

The main reasons why people would did not believe the dashboard would be animportant part of
theirwork was the lack of indicators thatis applicable ontheir department. “I will use our own
composed dashboard, and barely look atthe HSD. There is only one indicatorthat we will adopt from
the HSD.” Other people indicated that they thinkit will be of added value. However, certain
conditions were mentioned in order for this to become reality. This mainly includes the increase of
reliability of the results. One person mentioned: “I/truly believe in the added value of the dashboard.
However, my department does not succeed to get the numbers to correspond with reality dueto all
the sub-systems that are being used. | would like to see some professionalization. The dashboard
itself is a wonderfultool, butit is not always reliable and correct.” Another person stated: “In case all
results in the dashboardare reliable, | would even add the application to my ‘start menu’so it
automatically starts every morning when | turn on my computer. | cherish the hope that this will once
be reality”.

However, peopleinthe research populationindicated thatthe dashboard can be a useful tool to
influence patient safetyin a positive way, despitethe fact that some of the results are not according
to reality. One person stated that patient safety is more open fordiscussion as a result of the
dashboard. “It’s a helpfultool to make the Safety Management System themes more negotiable and
therefore stimulates the safety culturein MST.” Another person mentioned that the dashboard
increases awareness in nurses why certain subjects have to be registered. “Thedashboardis a
possibility to give feedback to nurses in order for them to be more aware why certain subjects are
registered.”
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Initial phase of the HSD

The Board of Directors decided uponimplementation of the dashboard in MST and stimulates the
use on tactical level. When asked about the involvement of the Board of Directors regarding the goal
and use of the HSD, respondents of the questionnaire quite unequivocally state that sufficient
attention hasbeen paid ascan beseeninTable 7.

“The Board of Directors paid sufficientattention Percentage 30
to the use and purpose of the HSD”
1. Stronglyagree 4.4% (n=2) 20
2. Agree 55.6%  (n=25)
3. Neutral 35.6% (n=16) 10 -
4. Disagree 4.4% (n=2)
5. Stronglydisagree 0.0% (n=0) 0 e
6. Noanswer 4.4% (n=2) 1 2 3 4 5 6

Table 7: Sufficient attention from the Board of Directors

The main goal of the dashboard according to the Board of Directorsis setting up improvement
measuresin case indicators are underperforming. Table 8 shows that approximately two out of three
respondents have the same idea of the objective of the dashboard asintended by the Board of
Directors.

The main goal of the HSD in my opinionis: Percentage
Accreditation by NIAZ* 6,67% (n=3)
Improvingregistration processes 4,44% (n=2)
Hospital-wide overview of patient safety 20,00% (n=9)
Setting up improvement measures at underperformingindicators 64,44% (n=29)
Otherwise, namely: 4,44% (n=2)

Table 8: Main goalof the HSD

*: Dutch institute for accreditation in healthcare

The question about whetherthe dashboard was introduced properly gave the following answers:

“In my opinion, the introduction of the HSD Percentage 20
went well”
1. Stronglyagree 2.2% (n=1) 15 [ ]
2. Agree 35.6% (n=16) 10 +— — —
3. Neutral 33.3% (n=15) N . .
4. Disagree 24.4%  (n=11)
5. Strongly disagree 0.0% (n=0) 0 T T T T
6. Noanswer 4.4% (n=2) 12 3 4 5 6

Table 9: Introduction of the HSD

Table 9 shows that opinions vary when it comesto the success of the introduction of the dashboard.
It was indicated that just afterimplementation some deficiencies were present with respect to the
resultsinthe dashboard. “/ have heard some of it through the Q&S advisor. | know it was introduced
in a short period of time and it took a while before the right data was shown in the dashboard. This
certainly could have gone better”. Anotherrespondent stated that there was noformal introduction
to the dashboard. One of the interviewees was involved in drafting the indicators of the theme
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‘Children’. This person claims that formulating anindicator does not happen overnight, butalot of
time hasto be spenton preparinga good indicator. The HSD consists of 55 indi cators divided into
eleventhemes. Asaresultof formulatingall theseindicatorsinashort time span, notall of the
indicators were fully developed at the time that they were presented in the dashboard. This resulted
inincorrectdisplayed outcomesin the dashboard in the initial phase of the dashboard. Other
respondentsindicate the same situationin the beginning phase of the dashboard. “During the
introduction of the dashboard, it was still in development. This meant that the dashboard wasn't
functioning wellin the beginning.” Another states that there existed quite alot of imperfections and
flaws at the introduction of the dashboard.

Staff on tactical level was asked whetherthe measuring of hospital-wide indicators using the
dashboard was a stepinthe right direction. This gave the results shownin Table 10.

“Measuringindicators hospital-wide has proven  Percentage

to be a step in the right direction” 30
1. Stronglyagree 15.6% (n=7)
2. Agree 66.7% (n=30) | 2°
3. Neutral 15.6% (n=7) 10
4. Disagree 0.0% (n=0)
5. Stronglydisagree 2.2% (n=1) 0
6. Noanswer 0.0% (n=0)

Table 10: Hospitalwide measuring, a step in the right direction?

These results state that the majority of the research population agrees with the step toimplement
the dashboard. However, people stated that the dashboard is not performing optimal. There are still
some flaws and imperfections. “I experience difficulties when it comes to using the dashboard
properly. It is a good step, now we have to decide the right direction.” The majority of the research
populationindicated thatthey feelcommitted to the results showninthe dashboard as can be seen
inTable 11.

“I feel responsible forthe results shownin the Percentage 25

dashboard for my department” 20
1. Stronglyagree 26.7% (n=12) 15
2. Agree 46.7% (n=21) 10 -
3. Neutral 15.6% (n=6)
4. Disagree 2.2% (n=1) >
5. Strongly disagree 0.0% (n=0) 0
6. Noanswer 8.9% (n=4)

Table 11: Commitment to dashboard on tactical level
Realization of results in the HSD

There are multipledatabasesin which doctors and nurses register patient safety related events
which are presentedinthe HSD. Forinstance, performed pain measurements are registeredin
‘system A’ and fall incidents of patients atthe age of seventy and above are registeredin ‘system B’.
The outcomes presentedin the dashboard are extracted from these databases. Therefore,
registration efforts of doctors and nurses are of great importance inorderto be able to use the
outcomesinthe HSD. “Registering of indicators takes time and will be increasingly important, we
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haveto acknowledgethatthisis partof ourjob”.The people inthe research population were
generally satisfied when asked about the registration efforts of people in their department as can be
seeninTable 12.

“People in my department register patient Percentage 30
safetyrelated data properly”
1. Stronglyagree 11.1%  (n=5) 20
2. Agree 64.4% (n=29)
3. Neutral 13.3% (n=6) 10
4, Disagree 4.4% (n=2)
5. Strongly disagree 0.0%  (n=0) 0 T T T
6. Noanswer 6.7% (n=3) 12 3 4 5

Table 12: Registration efforts of doctors and nurses

One respondent stated: “Itis difficult to determine whether registration procedures are always
performed as they should be. Nevertheless, | do not have any doubts aboutthe moraland safety-
thinking of our staff”. Although itis difficult to conclude whetherregistration processes are carried
out as expected, there are some thresholds when it comesto register patient safety related data
properly. The following obstacles were mentioned:

= Registrationindifferent systems. Multiple systems have to be used to register data of
differentindicators;

= Double registration. In some cases multiple systems have to be used toregisterdatathat also
has to be registered elsewhere;

= Slow operating systems;

= Systemfailures. Sometimes, the registration has been carried out but has not been saved.

People whofilled out the questionnaire were asked whether the time that it costs to register patient
safetyrelatedissues goes at the expense of theirwork directly related to the patient. Table 12 shows
the result of this question.

"The time people in my departmentspent on Percentage 20
registering patient safety-relatedissues goes at
the expense of theirwork directly related to the 15
patient"
1. Stronglyagree 20.0% (n=9) 10
2. Agree 33.3% (n=15)
3. Neutral 17.8% (n=8) 5011
4. Disagree 17.8% (n=8)
5. Stronglydisagree 6.7% (n=3) 0 o T
6. Noanswer 4.4% (n=2) 12 3 4 5 6

Table 13: Time spenton registration process

Table 13 shows that the majority of the respondentsindicate that the registering processistoo time -
consuming. “Unfortunately, the (double) registering in our extensive IT landscape has gone too farin
the eyes of some employees. Itis certainly true thatthere is less attention forthe patient. The work
behind the computers costs too much time, what goes at the expense of care. This unfortunately has
been confirmed by personalobservations”. Another person indicated: “Registering is necessary in

20




orderto gain insight. However, the time investment is not always in relation with whatis done with
the outcomes. As a result, some employees experience a lack of support to register properly.”

SMART
Synergetic

With synergeticis meantthatthe dashboardis ergonomically and visually effectiveinasingle screen
display [18]. In the questionnaire was asked whether the indicators within the dashboard were
clearly displayed. The answers of this question are visible in Table 14.

“In my opinion, the indicators in the HSD are Percentage 30
clearly displayed”
1. Stronglyagree 6.7% (n=3) 20
2. Agree 57.8% (n=26)
3. Neutral 24.4%  (n=11) 10 —]
4. Disagree 8.9% (n=4)
5. Stronglydisagree 0.0% (n=0) 0 oo T T
6. Noanswer 2.2% (n=1) 12 3 45

Table 14: Clear overview of indicators

The overview of indicatorsis presented clearly according to the majority of the research population.
However, there are people who use the dashboard overview to give feedback within their
departmentby presentinga print of the dashboard. Some of them indicate that the outcomes can be
interpreted by them, butit triggers little imagination to people on operational level. Therefore, it
varies between tactical and operational level whetherthis overview is clearly displayed.

Nexttothe cleardisplay, the dashboard should be ergonomically effective which means that
navigatingtothe rightinformationinthe dashboard should be simple. The answersto the question
whetherthis wasthe case are showninTable 15.

“When using the HSD, | can navigate quickly to Percentage 20
the information which I’m looking for ”
1. Stronglyagree 0.0% (n=0) 15
2. Agree 24.4%  (n=11) 10 +—m—
3. Neutral 42.2%  (n=19)
4. Disagree 28.9%  (n=13) T B K
5. Stronglydisagree 0.0% (n=0) 0 L
6. Noanswer 4.4% (n=2) 12 3 4 5

Table 15: Navigating in the HSD

The opinions whether navigatinginthe dashboard is easy vary between the respondents of the
guestionnaire. Some sayitis “Less effective as it could be” or “Chaotic”. Another personindicated
that the system works slow and is not always filled with information. Positive points about navigating
inthe dashboard were not encountered. However, the number of people that agree and disagree are
quite similar.
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Monitor KPlIs

The KPIsshown in the dashboard required for effective decision making should be presented forthe
domainitis beingused [18]. The dashboard shows all 55 indicators spread across the eleven safety
themes. Different departmentsinfluence differentindicators. This causes a variety of use between
different departments. Itisindicated from in different departments that additional indicators are
used nexttothe dashboard. These indicators cannot be seenin/added to the dashboard.

Accurate

Accuracy isone of the fundamental characteristics of a dashboard [18]. The outcomesinthe
dashboard have to give anindication of reality in order forthe managementto be able to improve
patient safety within their department. Table 16 shows that not everyone inthe research population
believesthat the dashboard gives an overview accordingtoreality.

“In my opinion, the results of the indicators Percentage 20
shown in the HSD correspond well with reality”
1. Stronglyagree 2.2% (n=1) *
2. Agree 35.6% (n=16) 10 ]
3. Neutral 35.6% (n=16) 51— B N |
4. Disagree 15.6% (n=7)
5. Strongly disagree 6.7% (n=3) 0 L
6. Noanswer 4.4% (n=2) 12 3 4 5

Table 16: Results of indicators in comparison with reality

One personindicated that results shouldn’t have to be exactly likereality. “Results do not exactly
haveto correspond with reality, that’s why it is called an indicator. But some of the indicators (e.g.
medication verification) are so poorly developed, itis impossible to inferanything.” Next to
underdeveloped indicatorsit can be the case that indicators are not well defined for certain patient
groups. An example from the first-aid department: “/ cannot perform a pain score in patients which
are underthe influence of GHB.” (GHB is a powerful syntheticdrugthat has euphoricand sedative
effects) Anotherexample isthat some personnel refuse to perform certain measurements. An
example atthe gynaecology department: “/ won’t perform a pain score at a woman who'is in labour”,
Anotherrespondentindicated that he has chosen to not use the dashboard at all due to the lack of
reliability. “Because the data in the dashboardis not 100% reliable, it does not work as it
should/could work. | do not use it because | do nottrust the numbers”.Someoneelsestates: “The
system itself works fine, but there is little utility left if data are not correct. Possibility exists thatyou
steer in the wrong direction, because the data is incorrect”. However, itis difficult to determine
whetherindicators correspond to reality. People in the research population compare datain the HSD
with theirown department datatosee whetherit correspondstoreality or not.

Anotherrespondentindicated that he didn’t show the results of the indicators in his department of
which he was convinced they were incorrect. “This only confuses employees and this goes at the
expense of the overall reliability of the dashboard.” Therefore, he suggested thatin caseitis obvious
an indicatordoes not correspond with reality, it should not be showninthe dashboard at all.
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Responsive

Malik states that a dashboard should have the feature to get user-alertsin case an indicator exceeds
a certainthreshold [18]. Thisis currently not available in the HSD. No recommendation was done to
add such a feature tothe dashboardin the research population

Timely

The information presented in the dashboard should be up-to-dateto guarantee effective decision-
making [18]. The informationinthe dashboardis real-time beingimported from the different
databases. Therefore, the HSD meets thisdemand.

IMPACT

Interactive

The dashboard should allow the userto drill down to get details, root causes, and more [18]. The
goal of the HSD is to keep track of patient safety and improve patient safety where possible.

Therefore, sufficientinformation must be available to steerindicators and therefore patient safety.

Whetherthisisthe case accordingto the research populationisshowninTable 17.

“In my opinion, there is sufficientinformation Percentage
available for each indicator in order for me to
properly deal with an underperforming

indicator”
1. Stronglyagree 0.0% (n=0)
2. Agree 26.7% (n=12)
3. Neutral 33.3% (n=15)
4. Disagree 28.9% (n=13)
5. Stronglydisagree 6.7% (n=3)
6. Noanswer 4.4% (n=2)

20

15

10

Table 17: sufficientinformation to steer

There exists avariety of opinions on this matter. “Question is, what is sufficient information? It gives

outline information that is sufficient to discuss it, but it does not give all information to make

adjustments where needed. Other analysis have to be done in orderto deal with an underperforming

indicator”. More people indicated that additional detailed informationis necessary to determine the

actual cause of an underperformingindicator. “There should be an option to zoom on patient level so

research can be done concerning anomalies in files of patients.” And “Professionals can be better
informed about potential flaws in case more detailed information is available in the dashboard.”

Often, observation rounds and department-specific data are used to lookin-depth to determinethe

reason why an indicatoris underperforming. Sometimes thisisin addition to the dashboard and
sometimesthe entire dashboardis not being used because some people rely more ontheirown
generated datato getcluesforresearchand improvement.
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Moredata history

Historical trends fora givenindicatorshould be present [18]. A historical trend of the indicator with
hospital-wideinputis available as wellas the historical trend perindicator per department. Not
much was mentioned duringinterviews andin the questionnaire about this particular point.
However, someone mentioned that the hospital wide overview includes all data of the current
calendaryear. “The dashboard gives a cumulative overview of indicators across MST starting at
January. In case an indicatorscores poorly overa span of two months, the outcomes of indicators
remain the rest of the year distorted.” In other words, an indicator may currently score appropriate,
this will however be shown otherwise inthe dashboard overview.

Personalized

The visibility of KPls should specifically be for each users’ domain of responsibility, privileges, data
restrictionsand soon [18]. The dashboard was initiated by the Board of Directors to clarify to
external parties thatthe hospital meets asufficient degree of patient safety. Thisisreflected inthe
first overview of the HSD. All indicators spread across the different safety themes are displayed.
Someone inthe research populationindicated the following: “The first screen visible is the MST
overview of all indicators. Most departments only use a selection of the presented indicators. In order
to increase ease of use, it could be helpful if one could select indicators which apply to their
department.” Different departments have differentindicators which are applicable onthem. The
lung departmentforinstance has about twenty indicators, while gynaecology only has about five.
This has as result that the use of the dashboardis not equally relevant forall departments.

Analytical

The dashboard should allow to perform a guided analysis such as a what-if analysis [18]. The people
inthe research population wereasked whetherthe PDCA cycle could be properly executed. This gave
the outcomesshownin Table 18.

“The PDCA cycle can properly be executedwith  Percentage 25
the informationin the dashboard with the aim
to improve the outcomes of indicators” 20
1. Stronglyagree 6.7% (n=3) 15
2. Agree 46.7%  (n=21) 10
3. Neutral 22.2%  (n=10)
4. Disagree 17.8% (n=8) A N
5. Stronglydisagree 4.4% (n=2) 0 e N s
6. Noanswer 2.2% (n=1) 1 2 3 4 5

Table 18: Execution of the PDCA cycle

Generally spoken, itseemsto be the case that the PDCA cycle can be performed quite well. However,
answerstothis question often came with conditions. “This can properly be executed in case the
dashboard is further optimized.” Itis also indicated that all of the data inthe dashboard hasto be
accurate before this can properly be done. Someoneelse mentioned: “The outcomes of the
indicators can be improved, but does thatreally say something about the process and about the
correctness of measuring ?”
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To be able to performthe ‘Plan’-phase of the PDCA cycle, the cause of an underperforming indicator
has to be known in combination with the measure which has to take place to improve the indicator.
“It differs per indicator whether the underlying cause of the underperforming indicator can be
detected.” It is also mentioned that tracing the cause of an underperformingindicator costs a lot of
time. “Tracing costs a lot of time and it requires access to different applications, it should be able to
do this much more effective”. It isfurther mentioned that the cause cannot easily be determined.
“Often, you haveto go ‘deep’to find out why anindicatoris performing worse. This frequently means
thatyou haveto look on operationallevel to find out the cause.” In short, detecting the underlying
cause and coming up with an improvement action can be executed quite well, but this differs per
indicator whetherthis can be done or not.

One of the respondents mentioned an additional feature that could help in the ‘Check’-phase of the
PDCA-cycle. “Improvement measures that have been deployed to improve the outcome of an
indicator cannot not be saved in the dashboard. It would be nice if this could be entered into the
system so you can have a better understanding why outcomes change. In case outcomes improve
drastically, these measures could maybe also be valuable for other departments.”

Collaborative

The dashboard should have the ability for users to exchanges notes regarding specific observations
on theirdashboards [18]. Thisis a feature thatis not available in the dashboard. From the research
population no recommendation was done to add such a feature to the dashboard.

Trackability

The user should have the ability to customize the metrics he orshe would like to track [18]. Again,
the dashboard does not have thisfeature. However, from the research population the question arose
to implementthis option. “It would be nice if there was MST- broad software to create yourown
software to build yourown dashboard which is formed using MST data systems. The aim should be to
get as much insight in patient safety as possible with minimal effort. This way the dashboard will be
effective for everyone who wants to make use of it. Including outpatient clinics who currently do not
use any of the indicators displayed in the dashboard.”
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Discussion

This research was carried out inresponse to the lack of knowledge about the use of a quality
dashboard on tactical level in hospitals. Semi-structured qualitative interviews and a questionnaire
were conducted inan effortto determine current use, existing flaws and potentialimprovements.
The questionnaire was conducted with the aimtoinclude as much stakeholders as possible and to
involve asufficient extent, whereas the interviews served to gain more in-depth information about
the dashboard. The literature study showed that a dashboard has four main functions: monitoring,
analysing, managing and giving feedback [16]. Research showed that the dashboard mainly serves for
monitoring resultsinthe dashboard. Monitoring using the dashboard can be adequately done in case
results are accurate. However, otheranalyses, forinstance observation rounds or patient data
research, have to be done to induce investigation and set up improvement actions. The main
function of the dashboard related to managingimprovement actions are the displayed trends of
indicatorsto detect possible improvement or decrease in outcomes. Qutcomes of indicatorsinthe
dashboard can be usedto give feedback to operational level about the current status of patient
safetyintheir department. However, directly using the dashboard display as manner of feedback
creates little affinity towards the dashboard at operationallevel. The majority of the respondents
think they will (continue to) use the dashboard in the future. However, conditions are that the
numbersinthe dashboard are accurate and the personin question has to have enough applicable
indicatorsin hisor heropinion.

Mintzberg states that all stakeholders have to see the added value of aninnovationin orderfor
proper use [15]. The majority states that measuringindicators usingthe dashboardisastepin the
rightdirection and staff at tactical level generally feels responsible for the shown outcomes.
However, dashboard-use by medical managers, who are performing medical practitioners, is
significantly lowerthan otherusers. This can be explained by the power position of the medical
manageraccordingto Mintzberg [15]. However, under-use of the dashboard exists through the
whole research population.

A possibility of under-use of the dashboard may be due to the fact that not all basicelements of
SMART and IMPACT are fulfilled. Accuracy of the results seemsto be in need of improvement. Three
possible options exist which may cause thisinaccuracy: failing registration efforts on ope rational
level, underdeveloped indicators, or the dashboard fails toimport the correct data fromthe different
databases. Registration systems on operational level possibly influence the accuracy of the outcomes
inthe dashboard display. This can be a consequence of the fact that there exist multiple systemsin
which doctors and nurses register patient safety related events. Sometimes the same datahasto be
registered in more than one system. Systems are claimed to be slow and are known to have failures.
Consequences could be that data are not saved, or personnel isreluctanttoregisterdatadue to the
time consuming effort. This will eventually affect the outcomes of the indicators. Another cause of
inaccuracy are underdeveloped indicators due toinadequate framing of the right data. These already
existedinthe initial phase of the dashboard. This may be due to introducingthe dashboardina
short time-span atthe momentimprovements were necessary when MST came underincreased
surveillance of the IGZ. Consequence may be that this caused distrustin the functionality of the
dashboard and therefore influenced the current use of the system. Other causes of inaccuracy may
be that indicators are underdeveloped becausethey are not well-defined for certain patient groups.
This can cause that certain departments cannot register data properly, while other departments can
accurately registerthis data.
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In case the outcomes are accurate, the dashboard outcomes give enough information to discuss
patient safety, but not enough to make adjustments. More detailed informationis needed, and
therefore otheranalyses are done toimprove outcomes. This causes that the dashboard mainly
functionsforidentifications of flaws concerning patient safety within the safety themes. According to
the research population, the results have to be more accurate and the ability to zoomin on patient
level should be available. The ability to drill down on patient levelis not available. However, this
abilityisrecommended by literate [18]. This can be a feature of added value. Though, this can make
the dashboard extremely complex and composing this feature will take alot of time and will be hard
toimplementinthe currentdashboard. Nevertheless, this could possibly help detect certain patient
groups that potentially cause the deviation in outcomes.

Variation exists between departments whether datainthe dashboardis used as a method of giving
feedback to operational staff. Therefore, not all physicians and nurses are aware of the existence of
the dashboard. It was mentioned that showingthe dashboard resultsin adepartment creates little
affinity towards the dashboard by employees, so they are up to date aboutthe current situation.
Nexttothis, it was mentioned that doctors are generally sceptical whichis common when it comes
to implementing health ITin hospitals [26]. A multidisciplinary approach on tactical and operational
levelisneededtobe able to use the dashboard for giving feedback about patient safety. According to
Mintzberg, one of the most important aspects of innovationin health care is the fact that
stakeholders should be convinced the innovationis of added value [15]. Operational levelseems to
be reluctantwhenitcomesto receiving feedback directly from the dashboard because the
informationinthe dashboard does not trigger the imagination. The following three options could
create more affinity towards the dashboard at operational level. The firstis an alternate way of
giving feedback, which resultsin an easier way of interpretation of the results. Afastand easy
interpretable presentation of the current situation of indicators creates more affinity towardsthe
dashboard and therefore employees will be better aware of patient safety within their department.
The second optionisto increase awareness of the importance of patient safety in MST. This
potentially stimulates registration efforts of operational staff due to the increased knowledge of the
goal and possible improvements of patient safety. A third option could be to emphasize on possible
consequencesin case outcomes of indicators do not meetthe norm. Forinstance, the credibility of
patient safety towards third parties. These options possibly increase the beliefthat the dashboard is
of added value at operational level. And therefore feel more involved in patient safety. However,
changing the workflow or mind-set on operational level will stay difficult toaccomplish due tothe
power positions at this level. Mintzberg states that changes are not made by governmentregulations
or directors that proclaim major changes, but changes are mainly realized due to slowly changing
professionals on operational level. These will be the result by custom admission of employees, the
curriculum of professional educationinstitutions and subsequently the willingness of professionals to
keepthese skills up to date [15].

Thisresearchinforms aboutthe use of a quality dashboard on tactical level in MST. These results
informthe Board of Directors of MST how the dashboard currentlyis experienced and what can be
undertakentofurtherimprove the dashboard to make it more relevant, stimulate use and
subsequently improve outcomes of indicators toincrease patient safety within MST. These results
cannot be generalized to each dashboard use on tactical level in hospitals due to the fact that there is
not one way of usingsuch a dashboard. Variables forinstance include openness of use of a
dashboard, relevance of using a dashboard and structure of the dashboard. Therefore, these results
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are mainly applicable to MST. However, lessons can be learned from advantages of using a
dashboard, user-experience on tactical level and factors that stimulate or discourage the use of a
dashboard.

Recommendations

Putuse of the dashboard on the agenda —The dashboard has to be on the agenda continuouslyin
orderto keep stimulating use of this technology [27]. This applies to the diffusion and dissemination
phase [22]. It isindicated that the dashboard should once again be put onthe agendaincludinga
clearexplanation why the dashboard could help improve patient safety. Literature states thatthe
Board of Directors guards the continuation of these kinds of processes [27]. Those who have been
involvedinthe innovation need continuing evidence that this new way of workingisthe betterone
[26]. Because the dashboardis a tool to improve patient safety, thisand otherinstruments to
improve patient safety should be continuously on the agenda so the managementontactical level
stays focused onimproving patient safety withintheirdepartment. A properway of keeping people
engagedinthe dashboard could be to keep them up-to-date aboutimprovements or possible
additionsin the dashboard by mail of the Board of Directors. Anotheroptionistoshare success
stories aboutthe dashboard to give new insightinthe use of the dashboard by using the intranet of
MST.

Stimulate registration of indicators — Animportant function of the dashboard on strategical level is to
ensure the safeguarding of patient safety in MST towards third parties. In addition to the IGZ and
NIAZ, the dashboard could also be used in negotiations with health insurers to prove that MST meets
a certain standard of patientsafety. This could also be a stimulus for doctors and nurses to register
patient safety related data properly. In case more informationis available to health insurers, it might
be the case that certaintreatments will nolongerbe reimbursed due to potential lack of safety.

Remove hospital-wide overview of indicators —The dashboard could become more user-friendly if the
hospital-wide overview is removed as start screen to make it a more personalized dashboard.
Increased user-friendliness stimulates use of the ITsystem [28]. The cumulative hospital-wide scores
are notrelevant ontactical level, but especially useful at strategiclevel. Literature supports that
indicators which cannotbe influenced by the usershould not be shown [18]. People at tactical level
should directly see the indicators they influence and their non-cumulative corresponding monthly
outcomes. Furthermore, itis easierto present the results of indicators to personnel on operational
level thisway. Nextto this, departmentsalso use theirownindicators to gain insightinto patient
safety within their department. A possible pitfall when only using the indicators of the SMS themes in
the dashboard istunnel vision [9]. The risk exists that people willfocus onthe indicatorsinthe
dashboard while otherindicators may be lost from sight. Therefore, it might be avaluable additionto
add department-specificindicators into department-specificdashboards. This will giveaclearview of
patientsafety level per department.

Implement messaging system in dashboard—The dashboard could be optimized by adding the
functionalityto send messages to different stakeholders of the dashboard. Forinstance, alerts can be
sendto people within ones departmentto keep people posted, executed tasks related to
improvement of indicators could be messaged to keep people up to date, and successful
improvementactions can be send to otherdepartments who may struggle with similar problems.

28



Limitations

Results of thisresearch are based on opinions of peopleinthe research population. Therefore, these
results are open fordiscussion and results depend on questionnaire respondents and interviewees.
User-experience was hard to determine due to the fact that the relevance of the dashboard differs
within departments. A distinctionininterviews was made between departments who influenced
many indicators and departments with influence on asmall amount of indicators.

At tactical level, eight team heads, two Q&S advisors, one medical managerand one business
manager have beeninterviewed to acquire results for this research. Scheduling interviews with
medical managers and business managers was rather hard. This was due to the fact that most
medical managers beforehand indicated that they did not use the dashboard and thought the
interview would not be worth theirtime. Interviewing business managers was difficult because there
are seven business managers that use the dashboard. Six of them did not have time foran interview
or did not respond to their mail. A questionnaire was set up to tackle this problem. This way the
entire target population could be reached, and therefore be able to give theiropinion and feedback
aboutthe dashboard.

The success factors of a dashboard are derived from operational dashboard-use in the business
sectordue to the lack of available literature of dashboard-use in healthcare. Itis assumed that most
of these success-factors are similar. Consequences could be that success factors have been
overlooked orcertain success factors could be less applicablein the health-care sector.

The percentage of team leaders that do not use the dashboard for more than five minutes per month
isrelatively high. This can be explained by the fact that the questionnaire was sentto all team leaders
workingat MST because it was not known which team leaders use the dashboard, and which do not.
People working at outpatient departments have little to do with the dashboard, but some of them
filled out the questionnaire, which could have led to biasinthe results.

Q&S advisors are not part of the respondents of the questionnaire. On the first hand, the selection
criteriaforthe respondents of the questionnaire was every person that uses the dashboard to give
feedback withintheirdepartment. Therefore, the Q&S advisor was not part of the research
population. However, it was found that the Q&S advisor plays animportantrole in the feedback
process. Two interviews were held with Q&S advisors. However, the extrafeedbackin the
guestionnaire could have been a useful addition to the results of this research.

Future research

A suggestion forfurtherresearchis to determinein what way the executive staff experiences
feedback with respectto patient safetyin MST. Executive staff hastofeel involved in patient safety
withintheirdepartmentinordertoimprove it. From the managementontactical level arose the
needto be able to give structural feedback within the department withinformation thatis easy
interpretable on operationallevel. The dashboard provides in the opportunity to give structural
feedback, butittakestime tointerpretthe information andis difficult for doctors and nurses to
quickly grasp what the information means. This information has to appeal to the imagination. For
instance, this can be done using coloured posters where underperformingindicators are shown red
with a sad face nextto it. This method is currently being used by someone in the research
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population. Hypothesis is that this method may improve the drive for nurses and doctors to getrid of
the red postersand therefore improve patient safety.
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Conclusion

This research has aimed to determine how the Hospital Safety Dashboard can assist staff at tactical
level in Medisch Spectrum Twenteto improve patient safety within their department. It has turned
out that the use of the dashboard variesin between different departments as well as between
different members of staff on tactical level. Acombination of sufficient relevantindicatorsin his or
heropinion thatapply on one’s department, and the belief that the outcomes of indicators are
correct mustbe inorderfor personnel ontactical levelto be able toimprove outcomes of indicators
inthe dashboard.

The dashboard was introduced in ashort time-span which resulted inimperfections and flaws in the
initial phase. Despite this, the staff sees the potential added value of the dashboard and feel
committed tothe results thatare shown fortheirdepartment. However, the flaws and imperfections
inthe initial phase of the implementation are not all solved. Therefore, the dashboard needs
professionalizationin orderto increase usage.

The dashboard improves patient safety by stimulating the safety culture in MST. The dashboard
makes the safety themes of the SMS better negotiable and increases the openness for discussion.
Nexttothis, it enablesto give betterinsight forstaff at operational level about why registering has to
be done. Giventhatthe results are correct, the dashboard shows underperformingindicators and
can therefore properly function toidentifyareas of improvement. However, thisinfois not sufficient
to determine the underlying cause of such anindicator. Additionalinformation is needed to be able
to setup improvement measuresin ordertoimprove outcomes of indicators. When further
improvements have been done, the dashboard shows great potential to become astandardized tool
to improve patientsafety.
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