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Abstract

We present an approach for the synergistic development of information systems (IS) and
quality management systems (QMS) in healthcare. Canonical action research is our mode of
inquiry to address the multidimensional hospital quality: 1ISO 9001 certification, hospital
accreditation, and IS quality. Our study tests and extends the I1SO, approach in two hospital
services: emergency and pediatric care. Hospitals present challenging realities in their
complex socio-technical structure. Our approach suggests self-evaluation by hospital
professionals and the contrast of opinions to identify 1S development opportunities, while
contributing to quality awareness and the adoption of quality principles in business processes.
The proposed approach allows (1) self-evaluation, (2) joint design, and (3) continuous
improvement planning of hospital processes. Moreover, it supports diverse quality models in
healthcare and the development of heterogeneous IS solutions in different maturity stages.
Keywords: Healthcare, Information Systems, Quality, Multiverse, Synergies.

1. Introduction

The adoption of quality models is a priority for healthcare [18]. General quality management
standards such as 1SO 9001 [20] are of increasing interest for process approaches in clinical
contexts. There are several accreditation programs designed for health services that require
self-evaluation, regulatory compliance, and information transparency. Moreover, quality
practices are increasing IS development (ISD) pressure to (1) provide timely solutions in
support of the quality efforts, (2) improve and redesign healthcare processes supported by
information technologies (IT), and (3) adopt quality principles in ISD.

ISD takes place in regulated contexts that may differ in knowledge expertise,
organizational structure, project, team, and individual behavior [10, 22]. Regulations can be
enforced, for example, in the case of legal requirements, or they may be voluntary, for
instance in the case of adopting quality standards, codes of conduct, and best practice guides.
The high number of variables in IS design and operation makes ISD methodologies even
more relevant nowadays, presenting the potential to be adapted into specific situations [4].

The influence of ISD and quality management systems (QMS) is mutual. On the ISD
side, quality models have been recently applied, for example, in the field of model driven web
engineering [14], and joint development approaches for IS and quality [5]. On the QMS side,
several authors have studied the positive impact of IS, for example [12] which suggests that
managers should adopt quality techniques to improve IS quality. In fact, Ray Paul’s definition
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[26] that “the IS is what emerges from the usage and adaptation of the IT and the formal and
informal processes by all of its users” would fit perfectly in modern quality models that are
process oriented, require the involvement of all their users, and greater than ever IT support.

The entanglement of the IS and the QMS raises a question: How to synergistically
develop the IS and the QMS in hospitals? In this paper we propose a solution with the 1SO,
approach that was applied in two services of a district hospital: emergency and pediatric care.
The reported case includes (1) ISO 9001 certification — under implementation in the
emergency service; already implemented in the pediatric unit; (2) ACSA accreditation
(simultaneously in both services); and (3) the IS quality [31] development program.

As [13] puts it, “The structure of the multiverse is determined by information flow”. In the
case that we report, we found “multiple worlds” for which we used the multiverse metaphor.
The term multiverse (or many worlds) in quantum mechanics refers to the theoretical
existence of multiple universes, each one with their own laws. This theory suggests the
possibility of multiple realities occurring in parallel universes. In spite of being in the
structure of the same hospital, influenced by the same policy, the services that were included
in our study have significant differences: in the “laws” that influence their reality, in the focus
of their processes, in the motivation of their professionals, and in their IS support. However,
the hospital “multiverse” also includes common “laws” which are established by their quality
policy. It then becomes essential to understand the design-reality gap [17].

The remainder of this paper is organized as follows. In section 2 we present the
background, describing models of quality management in healthcare and a review of potential
synergies between quality management and ISD. Next, we present the action research
approach that we selected, namely, the canonical form described by [32], validated according
to the principles and criteria suggested by [11]. Section 4 details our action research cycle,
presented according to the sequence of action research steps that we conducted. Section 5
concludes the paper, states the study limitations, and opportunities for future work.

2. Background

2.1. Quality Management in Healthcare

A number of quality models are adopted in healthcare. These include (1) more general
certification approaches, for example with 1SO 9001, (2) excellence models based in TQM,
namely, the European Foundation for Quality Management (EFQM), the Deming Prize in
Japan, the Malcolm Baldrige National Quality Award (MBNQA) in USA, and (3) healthcare
accreditation programs such as the pioneer Joint Commission International (JCI), the King’s
Fund Health Quality Service (KFHQS) in the UK, and the General Hospital Grade
Accreditation (GHGA) in China [18, 24]. There are models specifically developed for
healthcare that include a commitment with self-assessment, for example in the ACSA
accreditation, the Australian Council on Healthcare Standards, Haute Autorité de Santé, and
Accreditation Canada [1]. Moreover, quality involves the conformity with a plethora of
national and international regulations, either voluntary (e.g., standards, regulations, codes of
practice) or enforced (e.g. legal requirements) that shape the healthcare regulatory space.

ISO 9001 is one of the most used models to implement a certifiable QMS and there are
claims of its benefits in healthcare, for example, increasing patients' satisfaction, preventing
medications-related incidents, reducing unscheduled returns to the hospital, diminishing
complaints, decreasing medical equipment failures, and improving compliance to protocols
[29]. The next 1ISO 9001 revision (to be released in late 2015) is expected to increase the
focus in process management, detailed definition of the healthcare context (e.g., applicable
regulations), and the adoption of quality principles in daily practice [19], potentially
increasing the standard interest for healthcare. However, [28] states that ISO 9001
effectiveness in healthcare requires clarification. 1ISO 9001 is highly dependent on the
organizational 1S and there are proposals suggesting that they should be jointly designed [5].
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Accreditation programs for healthcare such as JCI and ACSA provide specific guidance
for healthcare practice and evaluation, for example, using quality checklists. There are also
specificities to consider in eHealth processes. Nevertheless, as presented by [18], there are
complementarities between accreditation programs and process oriented approaches
suggested by 1SO 9001, with the potential benefits in creating a QMS that is more adapted to
each hospital context, policies, and quality culture. One of the challenges for hospitals that
adopt multiple quality models is their integration [18, 30]. As suggested by [21] it is possible
to consider (1) “compatibility with cross-references between parallel systems”; (2)
“coordination of business processes”; and (3) “an organizational culture of learning,
continuous improvements of performance and stakeholder involvement related to internal and
external challenges”™.

A literature review addressing the thematic of quality models in healthcare [25] found that
the main obstacles were cultural aspects, excessive bureaucracy and hierarchical structure,
leadership problems, poor planning, and “difficulties involved in evaluating healthcare
processes and outcomes”. According to [25] “culture is one of the most frequently mentioned
difficulties to TQM implementation in healthcare sector. Therefore, organisational culture is
the most often ignored component of TQM during the course of TQM implementation. There
are powerful sub-cultures such as physicians, nurses and paramedics who have their own
interests. They define quality differently and follow specific ways to achieve it”. The authors
conclude that it is necessary to develop a quality culture and an adequate IS, providing
training and the support technologies to incorporate quality principles into daily processes. A
recent study presented by [34] reinforces this perspective presenting key factors for quality
management  implementation:  “top  management involvement, inter-department
communication and coordination, teamwork, hospital-wide participation, education and
training, consultant professionalism, continuous internal auditing, computerized process, and
incentive compensation”. However, these studies do not provide practical guidance on how to
proceed in practice. Quality models must consider the specificities of hospitals, namely the
ones described by [33]: the lack of time, lack of quality-related skills, and, sometimes, even
lack of motivation of doctors and nurses for quality management issues. In such a demanding
context that is focused in the patient health, the synergistic development of the IS and the
QMS is critical, otherwise, both systems may become a burden for hospital professionals.

2.2. Synergies Between Information Systems and Quality

Achieving more than a sum of the parts is a current concern in ISD and quality [5]. For
example, [27] found that IT competences have a positive influence in the implementation of
quality principles, namely the process approach, customer focus, and human resource
management. IT impact on organizational performance can be achieved through effective
quality practices support and “managers are able to take advantage of the synergies derived
for implementing both QM and IT programs” [27].

The IS and the QMS may require similar organizational cultures for their success,
especially in the promotion of proactive actions and people involvement [6]. However, the
difficulty increases when we need to integrate different quality models, in different healthcare
services, each one with their specificities, multiple priorities, and disparate systems
implementation paces. According to [31], a holistic enterprise quality must address different
dimensions of IS quality, including infrastructure, software, data and information,
administrative, and service quality.

The information requirements and a framework for supporting ISO 9001 in healthcare
was presented by [23], suggesting a three-fold approach to address the requirements of (1)
people, (2) processes, and (3) legal and service agreements. Nevertheless, [23] focuses on IS
in support of the QMS, not offering practical tools that hospitals can use and not totally
exploring the possibilities of quality in support of ISD practices. Information technology has
an important role in facilitating quality disclosure and transparency in hospitals [2] and there
are recent studies of healthcare ISD for quality [15] but, once again, we could not find in the
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literature a practical and concrete way to apply the lessons in daily hospital practice nor
empirical cases that studied the effect of such type of synergistic approaches.

3. Research Approach

Our research objective is to propose an approach that eHealth experts and healthcare
professionals can use to explore IS/QMS synergies. Complementarily, we intend to (1)
understand the context of quality models in healthcare, (2) empirically study how a common
approach for quality and ISD can be used in practice. According to [8], creating or changing a
systems development approach is impossible from a socio-organizational viewpoint without
intervening in the real world to test it. Action research is an approach that simultaneously
aims to improve a problem situation in the target organization, and contribute to scientific
knowledge [11, 32]. The ideal domain of action research is characterized by a social setting
where (1) the researcher is actively involved, with expected benefit for both researcher and
organization; (2) the knowledge obtained can be immediately applied; and (3) the research is
a process linking theory and practice [8].

For our research we have selected the canonical action research, characterized by five
phases of Diagnosing, Action planning, Action taking, Evaluating, and Specifying learning
[32]. Learning occurs during the entire action research cycle and consist of summing up and
documenting of the findings, contributing to theory and practice [11, 32]. One of the
principles suggested by [11] to ensure rigor and validity is the existence of a frame of
reference, for which we elected the 1SO, approach as described in Table 1.

Table 1. Summary of ISO, steps (adapted from [5])

Step Description

1 Prepare the mindset: Contribute for the team coordination, management commitment and an
awareness campaign;

2 Diagnosis (as-is): Identify current quality and 1S practices, quality, and other contextual

requirements. Define and assess the current processes from the users perspective;
Define a Vision (ought-to-be): Define quality and IS policies. Create the desired process map;

Design (to-be): Detail each process and indicators. Establish the plan and ISD objectives;

Source the systems: Develop the IT artifacts and the QMS documents;

Deploy: Implement the systems, train, internalize, transfer to daily practice;

N (SN (A (W

Evaluate: Audit, test, validate, and perform user acceptance. Restart to improve.

Table 2 describes the subset of ISO, artifacts that we have selected for use in this
research.

Table 2. Summary of ISO, artifacts used (adapted from [6, 7])

Avrtifact Description

O, principles The purpose is to assist in the definition of the system vision, identifying the
evaluation main principles of the organization and its vision in each process;

O, principles This artifact includes the evaluation of principles adoption, the evidences, and

development checklist | the ISD actions to ensure conformity;

ChecKlist for auditing | Understand if requirements are implemented properly and if quality principles
IS quality are actually being applied in different dimensions of the IS. Aims at
identifying the gaps between what is intended and what is done in practice.

The next section describes our action research cycle, the extension that we made to the
ISO,, originally proposed for research institutes and industrial contexts, and the findings of its
adoption in healthcare setting.
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4. Exploring the Multiverse: Development of 1IS/QMS in Multiple Realities

4.1. Client-System Infrastructure

Our study of the research setting included (1) an initial interview with the quality and risk
management commission (QRMC), (2) document analysis, and (3) field observation.
According to the last official hospital report (2011-2013), they employ 621 professionals and
have 154 beds. The hospital is certified by 1SO 9001:2008 including (1) healthcare — pediatric
care, rehabilitation medicine, day hospital, surgery specialties, and medical specialties, (2)
support services such as pharmacy, sterilization, social service, occupational medicine, and
(3) different areas of technical support, logistics, and management. In the last decade the
hospital was involved in the Joint Commission International accreditation and, more recently,
their efforts are to implement ACSA Accreditation Model by 2016.

Top management defines the main strategy and policies that the hospital QRMC must
follow in their QMS development. QRMC priorities are the ISO 9001 and ACSA,
nevertheless, the commission must also develop the risk management system, attend to
specific governmental guides for healthcare, and follow a plethora of legal requirements.
There are complex information flows that are internal to the hospital and distinct for each
service, that vary with the adopted quality models and regulations, and differences in the
supporting IS. The communication between services — each one with a local QRMC - and
with the external environment (e.g., auditors and local community) is demanding. The next
section describes our diagnosis of the situation.

4.2. Diagnosing

One hospital, the same quality policy. However, there are many differences to attend to. First,
not all hospital services are certified by ISO 9001 (e.g., emergency), exhibiting different
maturities in quality management. Second, there is a heterogeneous portfolio of IT solutions,
most of them integrated, but with weaknesses in supporting quality indicators and audits.
According to the QRMC, quality is not a main concern of the IT department, which is mostly
focused on clinical processes (e.g., helpdesk and platforms such as the digital clinical
process), leading to the development by QRMC of countless spreadsheets to support quality.
Spreadsheets have spread to each certified service and are now the source of new problems,
because (1) present difficulties to compile reliable and timely indicators, (2) do not ensure
information quality, and (3), require extra work for quality certification and accreditation.

Complaints have significantly increased in the past years, at an average of 18% / year,
mostly regarding medical staff (47,5%) and management (38%). This effect is illustrated in
Figure 1.

2013 15
E 2012 39 W Complaints
m Compliments
2011 16 Suggestions
I T ]
o} 50 100 150 200 250

Number of occurences

Fig. 1. Complaints, compliments, and suggestions (Source: hospital report).

On the one hand, the hospital faces a period of economic restrictions and staff reduction.
Quality can be compromised, with potential risks for the patient. For example, (1) the extra
work by professionals for information gathering and processing consequently reduces their
time for patient care, (2) there is a potential decrease in service quality if quality indicators are
not available for hospital processes, and (3) there are potential threats in information quality if
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IT solutions are not aligned with the standards (e.g., timeliness, reliability, completeness). On
the other hand, there are opportunities. We could confirm the exceptional staff dedication and
interest in quality improvement. Moreover, ISD can provide approaches to improve the
problematic situation, assisting hospital professionals.
A summary of the most relevant issues in our diagnosis follows:
e Heterogeneous QMS: not all the departments are already certified;
e Motivation in certified services may decline due to the time spent in errors and
quality bureaucracy;
e The lack of involvement and the difficult communication between IT and quality
managers seems to be an old and recurrent problem [5];
e Services that are starting their quality initiatives need to train all staff members and
integrate self-assessment due to the sequent ACSA accreditation [1];
e There is a need to improve IS quality in different dimensions [31], to comply with
quality disclosure needs in healthcare;
e Multiple regulations, different quality model focus (ACSA for more advanced
services, 1ISO 9001 for non certified services) requires integration [21, 30];
e Quality policy must be applied to all processes of the hospital. The hospital will
migrate to the new version of 1ISO 9001 expected to be released in late 2015 [19];
e Self-assessment must be implemented for ACSA accreditation [1]. There is an
opportunity to include self-assessment in ISO 9001 (even if not required by it);
e IS requirements must be identified for each healthcare process and a joint
development plan must be produced. Actions must address both the 1S and the QMS.

The quality and risk commission was enthusiastic to adopt an approach to joint develop
their 1S and their quality system according to ISO 9001 and ACSA. The next section presents
the action plan sketched by researchers and practitioners.

4.3. Action Planning

The complexity of the setting did not allow us to start using 1SO, for each process of the
hospital. For example, in the two services that we addressed, the same process (e.g.,
emergency and pediatric emergency) has differences, it is described in different levels of
detail (different procedures in emergency and pediatric care) according to the professionals’
needs and the level of development of their quality system. Moreover, IT is integrated in both
services but we found different problems. For example, in the emergency process, adult and
children have different requirements and IT support (e.g., for internment). Additionally, the
original 1SO, was proposed for the ISO 9001 standard and not for a context that includes
health accreditation. Our action plan is presented in Figure 2.

......

Action Taking

Local Quality Comission

Healthcare
orofessionals |

Fig. 2. Action planning steps.
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Figure 2 presents the adaptation of the initial four 1ISO, steps, including gap analysis [17]:

1. Prepare the mindset. Present the 1SO, approach to the quality commission, involving
both quality and IS professionals in the initial phases [3];

2. Diagnose the existing IS and QMS according to the overall hospital strategy and the
specificities for each selected hospital service;

3. Define a vision according to the administration strategy and quality policy. At this

stage we defined the key principles and standards to follow by the entire hospital.

Prepare the mindset. Present the I1SO, approach to each local QRMC;

Diagnose local services according to the set of principles common to the entire

hospital, starting with the manager and chief nurse in each service. This task involves

a gap analysis [17] between the local service perspective and the QRMC perspective;

6. Define a vision according to the local service (specific checklist). This task also
involves a gap analysis [17] between the service and the QRMC perspective;

7. Diagnose the IS and the QMS with the service staff. It is an opportunity to train
hospital professionals in the IS and QMS concerns, especially in the implementation
of new quality models being faced (ACSA and ISO 9001 in emergency);

8. Contrast the perspectives: QRMC vs. local QRMC, local QRMC vs. staff; local
QRMC emergency vs. local QRMC pediatric car; emergency staff vs. pediatric staff;

9. Design the IS and the QMS, integrating the perspectives of the project participants.
The output is an action plan that IS and QMS professionals should put into practice.

The next section describes the action taking in emergency and pediatric care.

S

4.4. Action Taking

The first phase was conducted with the hospital QRMC (steps 1-4 as described in the previous
section). We created the O, principles evaluation artifact and deployed the questionnaire
presented by [7] to diagnose the hospital IS quality. At this point we identified that (1) the
hospital quality policy was not including all the principles suggested by 1SO 9001 (decision
based in facts) and the new ACSA accreditation, and (2) IS quality had deficiencies in
infrastructure, software, and service quality. An extract of the O, principles evaluation is
presented in Table 3.

Table 3. O, principles evaluation (excerpt)

Main Principle
1.Patient focus

Quality model Hospital Quality Culture

1SO 9001 (Organizations depend on their
customers and therefore must understand
their present and future needs, satisfy their
requirements and make an effort to exceed
their expectations); and ACSA accreditation
Group | (the person) Il (person-centered
activity), and Il (professionals)

To provide quality health services
that are accessible and timely (...),
with procedures and practices based
in humanist principles, responsibility
and dialog (...)

(...) main principles
that guide I1S/QMS

(...) description of the most relevant quality
models affecting the principle

(...) quality policy available to the
public

7. Safety and Risk
management

ACSA (e.g., support processes); 1SO
9001:2015 expected revision; Several risk
management regulations

The hospital develops an integrated
risk program considering patients,
professionals, and society, at all
levels of the organization

Table 3 aims at the understanding of the main principles that the hospital must implement
(vision) in every single process, independently of the realities of each service and model.

The second phase, involving the local QRMC (medical responsible and chief nurse) for
emergency and pediatric care allowed us to explore the principles adoption at a local scale.
We asked the local QRMC to propose a set of checklist items to diagnose each quality
principle in their processes. The task took two weeks and the checklist was then validated /
changed by the QRMC before deploying it to all the systems users. The checklists are
illustrated in Figures 3 (emergency) and 4 (pediatric) for one principle.
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Quality Goal/Rule Checklist Evaluation* Evidences ISD/QMS  Action
Principle action Stage
patient focus Patient is treated by his/her 3 Staff Change the v 1B
name inquiry place of patient b,
name in the

web form X for
better visibility

patient focus Triage is executed according 4 Manchester
to the patient complaints triage

*evaluate from 1(inexistent), 2(weak), 3(satisfactory), 4(good), and 5(very good)

Fig. 3. O, principles development checklist (extract for emergency — patient focus).

The O, principles development checklist is an 1SO, artifact that we did not change. It
allows the evaluation, evidence report, and the proposal of IS/QMS actions for each principle
/ checklist item. The structure is aligned with 1ISO 9001 (PDCA approach [20]) and ACSA
(evidences, actions). Figure 4 presents the case of pediatric care. It is interesting to see the
subtle difference in the first line for both services.

Quality Goal/Rule Checklist Evaluation Evidences ISD/QMS  Action
Principle action Stage
patient focus Patient is treated by the 4 The IT "’i”‘.
name that he/she prefers platform needs Le)
this new field

Fig. 4. O, principles development checklist (extract for pediatric care — patient focus).

Each service can freely adapt the checklist to its own reality. We can identify that the
“patient focus” principle can have differences in each service, even for something as simple
as the name used for each patient. Children can have diminutive names and one of the service
principles is to facilitate children internment, putting their interest above all. The IS must
attend to these differences and, as we can identify from this table, IS and QMS managers must
not ignore specificities that may occur in the same type of process. Our study identified
several other synergistic development opportunities for the IS and the QMS, including
integration aspects between nursing IT platforms and medical staff’s. It is also important to
consider possible gaps between professional specialties, therefore, we suggest identifying
each survey (that is anonymous) with the respondent function. Afterwards, the diagnosis was
extended to the staff of each service. In Figure 5 we illustrate the results for emergency and
the principle evaluation gap when compared to the hospital (global) QRMC evaluation.

PF

5
RS 4 LI

2

2

1

SR ¢ 1] y EP Emergency
) Hospital (global)

Principles legend
e PF - Patient focus; LI - Leadership; EP - Engagement
. of people; PA - Process approach; IM -
ED PA Improvement; ED - Evidence-based decision
making; SR - Safety and risk management; RS -

Relationship with stakeholders
IM

Fig. 5. Principles gap (QRMC — local QRMC for emergency service).
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Figure 5 exemplifies the possible differences of the same principle adoption the hospital
level and at the local (service) level. In this case we have found major differences in
leadership evaluation (possible improvement action: training) when compared to the hospital
(global) grade. Conversely, in the case of safety and risk management, the emergency service
can be an example of best practices to other services (enabling service benchmarking of each
quality principle). What emerges from our measurement is an assessment of systems
dimensions and a set of actions for the IS/QMS synergistic development. During our research
we also found the interest in proposing a new SO, artifact, as exemplified in Figure 6.

ISO 9001

Quality Policy IS Quality ACSA

Accreditation

Customer
Focus

Person

Service Centric

Process
Approach

Administrative

‘ Support

Processes

Improvement

Infrastructure Professionals

Fig. 6. ISIQMS synergies dashboard (with the option to drill-down for each service).

At this stage, the dashboard is merely conceptual, to represent the development stage of
different dimensions of IS quality [31] and the adopted quality models (ISO 9001 and ACSA
in the present case), according to each selected dimension. The integration of different
realities in the hospital multiverse is explained in Figure 7.

v/ System Quality (e.g., ISO 9001)

System: ISO 9001 System v Healthcare (e.g., ACSA)
v IS Quality
] ) 1N
PE;ICT;)?Q?CIJ?:TJ'S . . v' Quality principles
System: ACSA N Dimensions |v ACSA groups of standards
(common to v IS quality dimensions
ACSA and ISO I
9001) 1;\1
Standard: v Defined for each key factor.
Manchester May be proposed by people
Triage Standard: Standards or already established in a
Networks standard
Dimension:
Infrastructure System: §
Information E—
System ‘ Evidences ‘ ‘ Actions |
g g

Fig. 7. Hospital multiverse — a global entanglement

Figure 7 represents the different systems that coexist in the organizational quality context.
After identifying the systems, it is possible to describe each dimension (in our case, for ISO
9001 we used the standard principles, for ACSA we used the accreditation groups, and for IS
we used the quality the dimensions suggested by [31]). It is also possible to merge specific
dimensions, for example, “people focus” in ISO 9001 and “the person, central to the health
system” in ACSA. Next, we identify the standards that are necessary to comply with for each
dimension (checklist items). For each standard, the organization must present evidences and
actions, evaluated according to the PDCA, as suggested by 1SO 9001 and ACSA [1, 20].
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4.5. Evaluating and Summing Up

The 1SO, approach provided initial guidance for our research; however, it was developed with
just 1ISO 9001 in mind. We introduced changes due to multiple realities in the healthcare
setting. We used the original 1SO, artifacts and identified potential new ones (dashboard, gap
charts, multiverse representation), extending the approach for healthcare and multiple quality
standards. Over several meetings, we could discuss the gaps in the hospital IS and QMS: (1)
regulatory gaps, for example, between overall hospital principles and quality model
requirements that should be adopted in each service; (2) design-practice gaps [17] between IT,
process documentation (procedures), and daily practice, and (3) functional gaps between the
perspectives of doctors and nurses, for example, in the lack of integration between IT
application in pediatric internment.

The hospital professionals that participated in our study pointed out the contrast of
evaluations as strength when compared to a consensus evaluation. According to the quality
manager, contrasting reinforces the continuous reflection and learning: On the one hand, ISD
and quality teams understand service specificities; on the other hand, hospital staff
internalizes quality principles and participates in systems requirements identification.

The purpose of the hospital was to identify actions that could improve IS quality, 1SO
9001 certification, and ACSA accreditation. Consequently, we did not address sequent steps
of 1SO, such as IT sourcing (beyond step 4). Interviews and checklists are less structured
when compared to other tools available for eliciting eHealth requirements. Nevertheless,
hospital managers stated that they discovered a new improvement approach that is accessible
to both, healthcare and technical staff, deciding to adopt and expand it to all their services.
They also told us that 1SO, brings a new breath to development because it is not prescriptive,
as it happens with accreditation models checklists. 1ISO, defies eHealth experts and healthcare
professionals to create tailored checklists, aligned with top-level policies, but flexible to be
adapted and evolve.

5. Conclusions, Limitations, and Future Work

We have presented an approach to synergistically develop the IS and the QMS in hospitals,
accessible to all the staff, challenging users to jointly reflect about their multiple realities,
learn from parallel realities of other services, and create bridges that improve hospital
communication. The approach uses simple artifacts, built around the core quality principles
that guide the entire hospital existence. We have used the multiverse metaphor to represent
this vision for healthcare. Moreover, it is recognized that each service has differences in their
practice, and that every person can participate in IS/QMS development, according to their
own perspective of reality.

Naturally, this research has limitations. First, the scope of quality is restricted to 1ISO 9001
and ACSA. Second, in spite of the extensive documentation that we studied and the number
of project participants (over 150), we only addressed two services of the hospital. Third, the
hospital did not have a quality audit during our research, so we could not gather external
opinion from quality auditors and assessors. Forth, the positive results must be carefully
evaluated due to the Hawthorn effect, warning that the observed participants behavior could
be “related only to the special social situation and social treatment they received” [16].

That said, our study also raised new avenues for future research. First, there is an
opportunity to create tools for visualization of synergies between the IS and the QMS,
comparing different hospital services, improving healthcare disclosure [2]. Second, our
research suggests a solution to integrate complementary quality models [18], and other
standards can be included in the future, for example EFQM. Third, we proposed new
conceptual artifacts (dashboard and multiverse map) that could benefit from a support tool for
practitioners. Forth, subsequent CAR cycles can address a more detailed level of eHealth
processes. Fifth, there is an opportunity to study the multiverse theory in IS. Several authors
enriched IS history with theories from other fields, for example biology [9]. In this case we
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propose to address a stimulating theoretical proposal from physics [13]. These are the
challenges to tackle in our next action research cycle.
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