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ABSTRACT

This study describes the adoption of innovationsgpsued by ICT and theirs determinants,
in three hospitals at the central region of thg ot Sao Paulo - Brazil. The qualitative
research was based on 11 interviews and analyze@rsafacilitators, benefits and future
challenges of three innovations aspects: Manager@gsttem of Intensive Therapy Unit,
Patient’s Electronic Medical-Card and Surgery Iideht Room. The verified benefits were:
diminishment of diagnostic errors, prescriptionsd anterventions, and faster patients’
recovery.
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Process innovation in information technology resources adopted in hospitals in city of Sdo
Paulo - Brazil

INTRODUCTION

During the last 30 years, the increasingly competijlobalized world has remained as
evidence of broad technological transformationssedwia a substantial escalation of
information access by society and organizationgniyahrough innovative resources
available with the use of Information Technologies.

The volume of researches on innovation processeshaspitals has increased
meaningfully throughout the last 20 years, thusashg us, that this process has been
mostly researched as a macro, in terms of chammgesdanizational structures through
innovations on action constraint, (LANSISALMI et.,2006). According to Fleuren et.
al. (2004), surveyors are consensual as to the lexitypand dynamic character of these
innovations for health care providers. We shalhteehance that innovation is a product
implementation (services or goods) whether beingv i with a meaningful
improvement; or a process, or a new marketing ntetboa new organizational method
for business practices, for organizing work envnemt or even for external
relationships (OECD, 2005, p 55).

Technology innovation activities are a combinatioh scientific, technological,
organizational, financial and commercial stagesjuiing investments on the latest
knowledge which leads or even tries to lead to pecobdmplementation and to new or
improved processes (OECD - MANUAL DE FRASCATI, 20Q¥ 27). Thus being,
innovation awareness along with all its amplitudentributes for identifying features
that affect innovation processes and results whioispital organizations.

Hospitals have been constantly introducing inn@resj mainly concerning as a support
to Information Technology resources, whether aglfagnosis and disease treatment, as
well as for improving quality for health care assice and professional training, as
pointed out by Djellal and Gallouj (2005). This belor implies with professional
gualification development relevant to technologicainovation in intensive
environment.

Another important factor on service sectors, refershe qualification of employees,
who with their professional performance can trarmefogoods belonging to
organizations, in other words, they provide sewi@ADREY, 2001), modifying the
reality of people by means of security, health, fmtnamong other final characteristic
perceived by consumers, clients or beneficiarieAL(GOUJ, 2002). According to

Zarifian (2001), the logic of production of a seeirequires professional qualification
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with a bigger scope focused on the work station revhthe set of tasks are
predetermined.

Service production connotes modification of théustaf a person or goods, thus clearly
demonstrating a set of professional capacitiesepten the relationship between
service providers and clients-users (ZARIFIAN, 2D@8tarting from the adoption of
Information Technologies in hospitals, we can mtidirect impacts on the
organizational structures as well as on the quaaliibns of employees dealing directly
or indirectly with patients” health care and witte tqualifications required for users
(complete Blood Count access or Brain Mapping wigrnet, for instance). Through
this line of action, the hereby survey maintainsaagoal, the description of those
innovations adopted as Information Technology sugpand their decisive results,
exploring thus the necessary qualifications invdlf@ the execution of this process.
Besides the above introduction, the article has Is¢®ictured along other four sections.
The first section presents a theoretical concephesdis and its relation between
Innovation and Information Technologies amid thegital context. The second section
describes: the employed research method, collettiomnique and data analysis. The
third reported section deals with the outcome dfcd$sions facing the utilized
theoretical reference. The fourth section deald vittal considerations and research

recommendations.

LITERATURE REVIEW

The term ‘innovate’ is originated from Latinpnovo, innovare, which signifies to
become new, to invent or begin using new ideas,hots, equipment, etc., to
modernize. As well as the word ‘innovation’ derivies the wordinnovatione; which
means a new or refreshed idea (BARBIERI, 2004; MACKD, 2004; VICENTI,
2006). Therefore, a new and surprising produckeorise is appointed as an innovation,
when it meets up consumers’ expectations, needdesites (DAMANPOUR, 1996).

According to Rogers (1995), innovation consistsaonidea, practice or material good
that contains a significant application. LueckeQ20and regards it as an incorporation
of knowledge into something original and relevadussey (1997) describes it as a

creative idea applied to working environments, timeo words, converted into an action.
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On the other hand, Kotler and Keller (2006) defin@s a service product perceived as

innovative.

According to Schumpeter (1988), innovations for ngeaf production have propelled
and kept capitalism. However, the author furthedsadhat the invention of new
processes, goods and methods may still not be deavi® innovation.

According to Afuah (2003, p. 14), “innovation rems invention and

commercialization”. Van De Ven, et. al. (2000) sorp this idea by explaining that not
every invention may become an innovation; meanwth&e first one remains limited
inside creation, the second involves creation fitsmhd the development and
implementation of new ideas as a whole. Barbie@0@ and Gundling (1999)

additionally say that innovation consists on theplementation of something that
generates profits. Deducing therefore, that thdiegplity, destination and potential to

generate economical profits are in reality whatveots an invention into an innovation.

INNOVATION IN BRAZIL

Innovation policies were definitely included inteetdeveloped countries’ governmental
agendas in the 90's (STAREC, 2012). Informationhfietogy progresses and diffusion
among the different production segments have fatld a fast growth in productivity,

strengthening regional flexibility — with a stromgpact on international investment
flows — accelerating service expansion of the sesntd intensive educational activities
(CARVALHO, 2009). New technology expansion froniscreasing internal and

external restrictions for governmental aids forusities and a rapid productive and
financial internationalization process, have definecontent changes and
comprehensiveness of the public policies dedicatedndustrial and technological

developments. Economies with broader service pratime, strongly supported on
qualified professionals and on Research & Develogmeéndertake are facing a
decrease. Current governmental policies differ fritrose prevailing until the 70°s,
which have gradually been outgrowing from the supmd specific industrial and

important technological project sectors, to emptiagi innovation; on academic and

corporate research interaction for more horizoptagrams and instruments, amidst a
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context where technological fronts amplify into elisified directions and national
innovation systems face a huge international preSsWHEELWRIGHT et. al., 2012).
Therefore, the regularly documented emergent mctas for instance, through
organization analysis for economic cooperation a®yelopment, is nowadays a
multifaceted prevalence from the last two decaddwre are no shortcuts for this
matter, as for instance for the great concentradi@as. This does not mean that there
are no priority fields, since great emphasis hasnbgemonstrated in all countries;
nanotechnology and life sciences with a highlightero biotechnology. But new
technologies imply redefinitions over traditiona&c#r cuts. Thus a huge tendency to
converge occurs for; telecommunications, inforngtend the electronic industry. On
the other hand, nanotechnology and biotechnologycaerarching various industry
sectors, resulting at large, that national techgiold policies become a bit unclear as on
the point of view of traditional sector classificets on behalf of policies that affect
numerous segments and a wide set of instrumentshdoan resources training
encouragement, for entrepreneurs, for developifayteftowards enterprise technology,
for regional clusters with great competing potdntiar financial policies to support
innovative companies, for providing institutionalrundings favorable to innovation;
as for instance, the inclusion of new protectoegjidlations on intellectual property
(STAREC, 2012).

Specific industrial cuts remain in many countriesinly because medium to medium-
high technology are still predominant among mosdusitrial structures. Even so, they
coexist with increasing technological challengesairomprehensive and transversal
manner, which includes a broad range of produdi@&ors with a great potential for
expansion, as we may clearly observe in the nahotdéogy case (STAREC, 2012).
Substantive differences may be observed even anbevegloped countries, by means of
financing Research & Development and its activefgoerances, its intensity,
composition and impacts over economic variableg ljkbs, foreign trade and
productivity. Actually a good number of developedustries have evidently been
formulating and implementing comprehensive techgwlaolicy strategies, and this fact
is a model of the greatness of challenges placatiisnfield, besides the importance
assigned to Science and Technology for progrefiseise economies for the next years
(FREY e DUARTE, 2009).
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INNOVATION PROCESSES

According to Tidd et. al. (1997), innovation proges are a business key for companies;
associated to renovation and business evolutiorus Tiebuilding what companies
provide and how they create and deliver this offérerefore, innovation is an essential

activity linked to growth and survival.

Innovation processes implicates the following ssa@dDD et. al. 1997):

* Environment prospectus - internal and externalentiflying and processing
relevant signs of menaces are opportunities relatetdanges;

« Making decisions based on a strategic vision of lsompanies may improve
their development;

* Obtaining resources which enable an answer — whetireugh creating
something new with research and development, owuiacg something
external through technology transference;

* Project implementation for an effective responsazetbping technology and

internal/external factors in market.

Each company may adapt the innovation process @iogpto its own peculiarities
meanwhile it comprises with its own manner of comging knowledge: large
companies may have their own Research & Develophabotatories and even employ
outsourced research. Small companies give pridatyagile solution developments
mainly sourced from practical samples gathered fdayto-day answers to problems.

Despite these variations, the underlying pattenmmdvation stages remains constant.

Such changes among companies may also demand|rek&eages in people who are
regarded as the essential heritage existing insidanizations. Remaining as a key
element for organizations the fact that people gna&sponsibility not only for their
specific tasks, but also for comprising with prodaod innovation processes, acting
thus as effective troubleshooters (FREY e DUARTE)D.
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MANAGING INNOVATION PROCESS FACTORS

Coombs (1994) declares that a broad recognitidorawatters between technology and
company strategies being strongly linked to eadterotHowever, he points out that
associating technology to company strategy dependke context; in other words, it
varies according to whether it is an individual iness unit, a division comprising of a
set of business related units or a corporation cmg various divisions and business

units.

A contemporary approach to strategic technology agament includes technology
qualification evaluation of the employed tools ffiep business plan development and
strategy. The central characteristic of this appholes on integrating the following
components:

* Analysis of potential growth for private markets;

» Alternative analysis for positioning the companyhese markets;

* An (explicit) analysis of potentially relevant tewhogies for competitive

advantages of the company;

This strategic technology analysis may keep in icmnation technological
characteristics “outside the company”; as techrioldg maturity, as well as
characteristics “inside the company”; like its catgncies and appropriation capacity
for this technology and its contribution degree cithie competitive positioning of the
company in a particular market and finally, how magful may this company be

whether to a small or big number of markets, irois business portfolio.
By doing so, it may be added to a business pla&ttanblogical portfolio notion as a set
of assets that “creates new options” meanwhilegiets current goals. Such approach is

useful to both; corporate and private businesistals.

Coombs (1994) sums up the main factors configuriaghnology and strategy

interaction:
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At what degree private market products are beingsighated” through
scientific or technical changes or based on “méatigehnology;

* The structure of a company by means of the amauhtdaversity of units in
business;

» Corporate "strategy style" and emphasis on findraatrol or on technology
corporate administration, guiding business unétstyy;

* The presence or absence of a corporate “technalogioup” in charge of
property and management of corporate technologasdets, that also
promotes its mobility among various businesses;

 The engagement of such “technological group” witlsibess and corporate
strategy development;

e Analytic control of tools and development degree assess and map
technologies, using this information as a whole farsiness strategy

formulation;

Looking back and giving emphasis on how innovatias been being used, Coombs
(1994) enumerates the following turning points: idgrthe 70°s, the industrial
innovation research focalized it individually as amalysis unit, assessing the relative
importance of certain innovations approached asogigited by technology” or
“snatched by the market”. Besides the role of tpeoduct champions” and of the
innovation process management; analysis focus Wessvards directed to research on
samples of innovative sets aiming distinctive bébraV pattern identifications of the

well succeeded and innovative companies.

Freeman (1974) identified innovation strategiest @uld almost be understood as
“ideal types” for companies” behavior, though tivedicated that this taxonomy could
still be an insufficient foundation for the altetiva company theory; forthwith, a series
of factors contributed to the transformation of twempany as the analysis unit of the
innovation research, instead of individual innovasi, among them: Nelson and Winter
(1977) ascertain that innovations are frequentlprowement steps along company’s
technological path; these paths are rooted in agfirenticeship produced by companies
that have innovated; on that account, the innoeaéietions of the company — and its
performance as a total — are “path-dependent” anditoned by the acquired skills.
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Parallel to this, a big amount of literature on geategy subject was produced, with a
reasonable independence from innovation reseawmm@gproducing a large variety of
theoretical references that support the analysiscamstruction of business strategies.
Coombs (1994) declares that this convergence batttmse two traditions, has leaded
to a synthesis that may be described in the folgwvay: the former innovative activity
of a company generates a technological assetsadipation; these assets generate
competitive advantages constituted by a superidityalbto employ their specialized
abilities. But they may also generate weaknessles (igidity) within the abilities of
acquiring further specialized knowledge; as a teauhew system of products and
processes (and components) emerges employing a wadiety of technologies. A
continuous tension between focusing on propertyhrtelogies (which generate
distinction, but an increasing specialization) &mel clear demand to expand the range
of technologies in their portfolio, whether as anmer to keep the existing product

market positioned, or whether aiming product diieaion.

Tensions between technology convergence and diveegehould be managed through
a dynamic process for reckoning future technicgumrements that may enable a

rebalance of the company’s technological portfolio.

Business units in established markets have a tegdenbenefit short term financial
success and investments on technologies that hduwed relevancy with competition
in these markets. Such attitude, excessively “dute the market”, leads us to a smaller
emphasis on technology prospecting with an unceraaid mostly long term return.
Thus, a relation between generic competitive gjiate (PORTER, 1999) and
company’s technological strategies exists. Companl® seek for leadership in costs
may choose process innovations; meanwhile thosesebgk distinction may emphasize
product innovations (COOMBS, 1994).

Along sectors, apt technical or scientific changes typical “technologically lead”
cases occur where companies must look for a frhgilence between strengths “pushed
by technology” and “pulled by the market”. But thathor concludes that companies
that are genuinely managed by technology are mutstlgxception than therule, being
that the majority of business units; Research & ddgyment is conduct through a
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strategic context “managed by the market” amonglvttie unit’s technological budget
only depends on his own operational budget witimallsapproach from the company
and a huge staff engagement; for their managemedt rmt solely Research &
Development (COOMBS, 1994).

SERVICE INNOVATION IN HEALTH

On the other hand, service innovation literature ha landmark with Barras (1986),
highlighting the important role of information teutlogies for economic development.
This author admits that service sectors have a rapptopriate absorption of the
technological artifacts, than the industrial sectbus he proposes a reverse product
cycle as a counterpoint to the neoclassic approéachdustrial innovation (Utterback,
1996). According to Gallouj (2002), this approacada by Barras (1986) is featured as
a technical envisage of the importance of Infororatifrechnology for companies’
successful growth, but it does not include a sinffjservice innovation specialties and
mostly because of its endogenous nature. As well @e&monstrates an innovation
process reduction to the inverse notion of the stikl sector, keeping this sector’s
priority while establishing service sector innovas.

Service based innovation approaches were origireded solution to technical focuses.
According to Hauknes (1996), service based appem&mphasize the strength that
intangible and joint production qualities of exaugsservice relations may produce on
innovation, overcoming technological aspects. Egproach also shows innovation as
an endogenous responsive process, mainly to spéesiof service related interactions
between providers and users and presupposing #raice and industrial sectors

coexist, but with remaining differences as to pwiddefinition; among service and

manufactured products.

A third innovation service approach would be fusi@pproach; presupposing service
providers as the simultaneous mobilization of técdincharacteristics (material and
immaterial) along with qualifications (internal anekternal) to produce service
characteristics (GALLOUJ, 2007; GALLOUJ and WEINSNE1997). On the fusion

approach, service innovations represent an additiamew elements or a combination
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of the existent elements subject to replica, resylbhew solutions or new manners to
provide service (SUNDBO and GALLOUJ, 1998). Growhdm these propositions,
various types of service innovations are defineatical, improving, incremental,

recombination, adhocracy and formalizing.

For Gallouj (2007) and Gallouj and Weinstein (199@yical innovation is the creation
of totally new services with absolutely differettacacteristics from former services and
requiring different qualifications. Innovation ingsement is an adjustment for better
service characteristics without modifying the sgsts a whole. Incremental innovation
is represented by the addition of any type of im@et, marginal, efface or substitution
to characteristics or qualifications, keeping theneral structure of the system.
Adhocracy innovation refers to: (a) a solution at of original solutions of

organizational, strategic, social, legal etc. matun response to a problem, or (b)
producing knowledge and new qualifications that rhayeused in other circumstances.
Innovation done through rearrangement is basedhencteation of novel services
starting from different combinations for new apptions of the already existing
services or characteristics. Finally, innovationrotlgh formalizing represents
characteristics formatting and standardizationribatting thus a certain degree of

materiality to the service.

These different approaches on service innovatioompose an interdependent
theoretical understructure that supports hosprgdmization researches; like the current
episode. Djellal and Gallouj (2005) declare thasgit@l innovations are related to a
broader spectrum of actors, institutions, prodaetd services. The hereby mentioned
authors, further highlight innovation analysis egiament at different hospital
organizational levels and propose an organizatiop@hciple notion, managing
innovations or according to Vargas (2006); innaualogics.

Djellal and Gallouj (2005, 2007b) state that inriosa researches in hospitals are
represented by four big groups where hospital argéions receive diverse emphasis as
an object of study. Through the perspective of fiamcroles, hospitals are companies as
any other, thus subject to diverse economic andakswariables where they mobilize
and combine diverse production resources for tleatmm of a service. Through the

perspective of technological and bio pharmacoldgiapacities hospitals are settings or
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contexts where technological and medical innovatiare introduced and developed.
Under the focus of information systems, hospitals arganizations subject to the
effects of Information Technologies when it comes its relations with new

informational paradigms. Lastly, on the subject bagizing health service distributors
and providers, hospitals are organizations thatigeovarious services other than health

care (transportation, maintenance, servicing,.etc.)

Djellal and Gallouj (2007a) affirm that the adoptiof Information Technologies in
back-office processes are positively impacting isenproductivity, but in terms of
qualifications and jobs the result is inverse, simt this case there is a workstation
diminishing with standardization procedures andnarease on economies of scale. On
the other hand, the adoption of Information Techg@s in front-office processes are
positively impacting service productivity, qualditons and job, once it adds value to

production and service delivery.

About researches on innovations supported by Irdtion Technologies in hospitals,
we can highlight some main results in order to suptihe making of the present study.
The following described surveys show us the mairplamations on hospital

innovations, with a prime sample to the applicatdidospital Information System and
specially the Electronic Patient Record. While ging conditionings for applications

of new technologies at a hospital, Kimberly and riisko (1981) identified that senior
management commitment creates conditions for resowllocations and admits
innovation as a fundamental element of improvemertealthcare for hospitals and

performance.

Supporting the above authors, Damberg et. al. (2808 Walker and Carayon (2009),
recognized that the commitment of professionals ramthe adoption staff had a
positive influence over innovation applicationscéese they mobilized support and
apprenticeship to professionals in other hospitalgh the aim of utilizing new

technological resources on patients” behalf. Furibe, communication among those
professionals engaged in the application and usatwf an innovation, became a
determinant for a successful Information Technolagylementation in hospital

services. Being that the choice for an Informafi@thnology, identification of needs
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and the allocation for resources for innovationpetels on how effective is this
communication between the involved parts, betwesoss and between the different

systems of a hospital.

As officially stated by Boaden and Joyces (2006@¢nkthemi et. al. (2007) and Tomasi
et. al. (2004), technological innovation in hosisithas generated opportunities for
exchanging and creating knowledge and experienetselen physicians and other
healthcare professionals. Over and above, theyiparbmoader safety while recovering,
protecting and controlling patients” informationdanealthcare procedures. Whereas,
these authors show us that organizational strustasewell as the technical equipment

maturity degree may complicate the application néwa technology in hospitals.

According to researches done by Chaudhry et. 80GRand Tomasi et. al. (2004), a
quick access to medicament prescriptions and fenia medical records are a benefit
closely related to patient’s fast recovery, oned thiagnosis and interventions become
more effective and safer when there is informageailability and security for decision-

making by healthcare professionals and doctorsve§ardone by Boaden and Joyce
(2006), Chaudhry et. al. (2006), Goldsweig et(2009), Menachemi et. al. (2007) and
Walker and Carayon (2009) demonstrated that Infaamalechnology adoption by

hospitals is favorable for diminishing medical esr¢prescriptions and interventions).

RESEARCH METHOD

The hereby research exploits the diverse aspeotslved in hospital service

innovations thus trying to feature a data baseduture comparative works and theory
formulation (EISENHARDT, 1989; GODOY, 2006). It ssqualitative research trying
to identify through individual interviews the pept®n of employees on innovations
supported by Information Technology, at three gevaospitals in the central region of
the city of Sdo Paulo — Brazil. Data gathering wealized along the months of

September and November of 2012.

Two criteria were established for selecting theaaigations to be studied: (a) hospital
had to provide at least three hospital services; @) hospital had had to adopt or

develop for at least one year, some kind of InfaromaTechnology applied at some
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kind of hospital service. The first criteria aimg@dchoose hospitals that would have had
services at different levels of complexity and deeespecialties. While the second was
established to benefit information rescue on idexatiinnovations so to permit access
for people who are directly involved and also teate conditions for monitoring each

innovation and its effects over people and theeyad organizations.

Among the 40 hospitals in the city of Sdo PaulorazB, to whom correspondence was
sent requiring information about managing procedsesthe adopted Information
Technologies resources; 26 hospital organizatioh8 public and 8 private — informed
that they did attend both established criteria sndvere invited to participate of the
survey. Public hospitals refused to participategaig diverse reasons. From the 8
private hospitals, 3 confirmed their participatmfithe survey and the same 3 composed
the research’s focus.

These hospitals don’t have a provider from the igaiHealth System (SUS - Sistema
Unico de Saude), Brazil's publicly funded healtliecaystem, kept by the federal

government - two of them participated with prograofisaccreditation and/or quality

certification (A and C) and are linked to represéime entities of hospital organizations.
Hospital A operates since the beginning of the &d@ provides emergency healthcare
services, commitment, outpatient care, maternitysphal, diagnosis, surgeries,

obstetrics and other hospital services. HospitapBrates since 2008 with healthcare
services, cardio/vascular and pulmonary pathologmesuding emergency services,

commitment, outpatient care, intensive care uniiclear medicine, diagnosis and
surgeries, all of them give emphasis to cardiovascidospital C operates since mid
80’s and provides emergency services, commitmetpatient care, intensive care unit,
maternity hospital, diagnosis, surgeries, obsttbtood bank, human milk bank, dental
surgery service and other hospital services. Halsph and B make part of the same
business group, so they share administrative pseseand hospital service support

(human resources, billing, feeding, etc.).

Three innovations were identified in these hospitaitensive Care Unit Management
System at hospital A, Electronic Patient Recordhaspital B and an Intelligent
Operation Theater at hospital C.
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The Intensive Care Unit Management System at tedsfpihas computerized software
that stores information about patients at the itenCare Unit, where it also registers
all interventions made by the Intensive Care Un#ffsduring the treatment. The
Intensive Care Unit Management System is similath® Electronic Patient Record,
though it has its use restricted to the Intensimee@Jnit ambience. Its main function is
to support patient information registrations andenventions made by physicians,
hospital nurses, physiotherapists and nutritionasswell as supporting diagnosis and
interventions amid the Intensive Care Unit envirenitn In hospital A, the Intensive
Care Unit Management System was implemented in 2808 its adoption was
conducted by an internal staff of the hospital, posed by two nursing managers from
the Intensive Care Unit, a computing expert andcat in charge of the Intensive Care
Unit. This professional team also trained theretee Care Unit staff for handling with

the innovation.

The Electronic Patient Record processes adoptedhdspital B are: supporting

healthcare attendance process, working as a saofrcelinic and administrative

information for decision making and a means of caemitation shared by all

professionals; registering all medical actions; pyipg data for research and cost
management. At hospital B, the Electronic Patieatd®d was totally implemented in
the year 2009 and the adoption was conducted bgra formed by: a strategic planning
administrator, two nursing managers and an extecoabultant. In addition to these
professionals participating of the innovation impéntation, there were two agents
from the company that holds the property rightspwlere in charge of developing the
Electronic Patient Record. Three professionals wgrlat the hospital and members of

the adoption staff were individually interviewed.

The Intelligent Operation Theater in hospital C gpecifically equipped (video

monitoring system, video cameras, microphones,titighand sound system) and
integrated in order to offer physicians-surgeonsuaplified vision from various angles
as well as follow-up information during the surgeag for example; exams, diagnosis,
blood flow and anesthetic conditions. Hospital Quaed the Intelligent Operation
Theater in the year 2010 from a North American $appthat participated of

equipment’s installation, training for the implentsion staff and has also been

offering technical support since then. The maincfiom of the Intelligent Operation
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Theater is adding technological resources to thgesy ambience in order to diminish
risks and increase effectively in surgical intemv@ms. The Intelligent Operation

Theater implementation team was composed by twersigor nurses of the surgery
center, a chief physician officer of the surgergtee and a technology supervisor of the

hospital.

The research sample was composed by 11 subjeuts) somen and four men, all of
them with high education, an average age of 34vaitit at least three years services
time at the researched hospitals. These profedsidilad in the following positions:

two nursing managers of the Intensive Care Urfigath informatics expert and a chief
physician officer of the Intensive Care Unit, thadre interviewed on the Management
System of the Intensive Care Unit; a people devetg manager and two manager
nurses, interviewed on the Electronic Patient R#s;otwo nurse practitioners of the
surgery center, a chief physician officer from thergery center and a technology

manager, interviewed over the Intelligent Operafibeater.

Each interview lasted a medium time of fifty mimut@he semi-structured interview
script was elaborated according to Vargas (2008)iacontained items about hospitals
and characteristics related to the interviewedhensubject of implemented innovations
in these hospitals; like descriptions and featwesmnovations, sectors and involved
professionals, barriers and facilitators for the@tn of innovation and benefits and
challenges after the implementation. The scripb alsntained items on professional
qualifications resulting from the described innawas. Along with each interview

qualification, concepts were presented so to tatdithe interviewers” report.

The collected data was analyzed as suggested linB@009), by means of content
analysis done through three different phases: padysis; material exploration and
treatment results. Along with the pre-analysisadabfs organized and systematized in
accordance to objectives of the survey, aimingulmmmate interpretations for the final
results. While exploring the information, data waslified according to the described
variables in the interview script. When dealinghwi¢sults the raw data was interpreted
as to make it understandable, thus elaboratingtdt charts describing results through

analytical categories.
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RESULTS AND DISCUSSION

Among the three surveyed hospitals it was finakedmined that innovations were
adopted to improve service quality. A recurringrtaused by the interviewees, mainly
by managers, was that improvement was charactetyedalue addition, whether

through managing patient information — Electronatiéht Record — towards healthcare
quality in intensive care units (Intensive Care tUdianagement System), or through

quality of surgery procedures (Intelligent Openaticheater).

According to the Gallouj and Weinstein (1997) cifasgtion, The Electronic Patient
Record and the Intensive Care Unit Management Bystery be characterized by
improvement of innovations and the Intelligent Gytien Theater by incremental
innovation. Research results showed that in alldlmases an alteration happened in one
of the constituent service elements, where patidotmation registration began to be
done in a most agile and secure manner throughwadt (Electronic Patient
Record/Intensive Care Unit Management System). ha tase of the Intelligent
Operation Theater, new marginal technological resesi were added (monitors and
video cameras, etc.) to assist doctors and othefegsionals involved in surgical

procedures.

The barriers for the surveyed innovations are eeldad individual and organizational
variables that had a negative concern over thetemopf innovations. Among these
barriers reported by the interviewees, those withuaences in the three surveyed
hospitals are detached. The barrier means a meséstan using computers and
technological resources. The need to learn howtitaeaunew equipment represents a
rupture in informational paradigms (DJELLAL and GAQUJ, 2007b) and new
demands for qualifications on hospital professisriahalf. The lack of knowledge in
operating innovations has been another barriettifteohthrough accounts interviewees.
Being that repeatedly those professionals directiycerned in the application of
innovations do not understand the available ressulend instead stay focused on
specific tasks to which they may fit in. Anothelcaanted barrier was the insufficient
amount of professionals for technical support whick needed for the solution of

problems with equipments and software relatedhovations.
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Related to the Electronic Patient Record and tatheagement System of the Intensive
Care Unit, three common barriers were shown: th@téd number of computers
available at hospitals, the frequent occurrencel teichnical problems (hardware and
software) and typos which mainly occurred in thd&iah months after innovation

implementation. According to reports made by theeriiewees, these barriers have
been adding rework, loss of information and slowndésroughout the healthcare
process. However according to accounts, some madaties while utilizing these

innovations, those technical and digital problemesevminimized. These encountered
barriers confirm Boaden and Joyce’s (2006) findings well as the fact that the
identified barriers found in this research bring heck to organizational support

conditions.

The facilitators of the surveyed innovations may dassified as individual and
organizational factors, which have reflected pwslii over the adoption of innovations,
thus favoring a successful implementation and tization. These factors found
throughout the three researched cases, have reésravith: support for hospital senior
management on the adoption of innovation processesnmitment from all
professionals involved in the innovation adoptitedffsand handling in hospitals. These
results further prove those from previous survéysording to a survey from Kimberly
and Evanisko (1981), senior management commitmeattes favorable conditions for
hospital innovations. Supplementing, dedicated ggsibnals in charge of innovation
adoptions, permit support and traineeship mobibrabf other hospital professional
users of the new Information Technologies favorimgplthcare service costumers
(WALKER and CARAYON, 2009).

Handiness for the use of technological resources lied an important role as a
facilitator of the studied innovations, since actog to what has been reported by
interviewees, the implemented systems presentedasimterfaces to other systems
existing in hospitals. Furthermore, the adoptedwsne was constructed based on
intuitive streams where utilization procedures siewered in a pre-determined logic
sequence done by the same staff members of thetiaglopn the instance of the

Electronic Patient Record and the Intelligent OperaTheater, technical support done
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by the suppliers for these technologies was congusfor the innovation
implementation, since they permitted the custonomatof functions and system
procedures according to the already adopted padtdraspitals.

On the subject of benefits for the surveyed inniovat it was defined as a positive
consequences or impact on healthcare quality opitads. According to what was
reported by the interviewees, the main benefith& surveyed innovations was the
generation of knowledge and apprenticeship, ortgosh&rom information resulting from
clinic cases. Information available at databasenffospitals was certainly being used
for discussions by academic/professionals interaatl external, thus improving

diagnosis, prescriptions and intervention protacols

Another benefit shared by the three surveyed caseserns with security for patient
information, interventions, diagnosis and preswi®. These results confirm
discoveries done by Boaden and Joyce (2006), Chnawdhal. (2006) e Goldsweig et.
al. (2009). These authors demonstrated that infsat (a) generate exchange
opportunities for knowledge creation and experisnbetween physicians and other
healthcare professionals; (b) enables wider seretreeval information, information
control of patient and healthcare procedures ptiotgc(c) encourages lessening of
medical errors for prescriptions as well as foreiméntions, as demonstrated by
Menachemi et. al. (2007) and Walker and Carayo0920

The usual benefits resulting from the adoptionhef Electronic Patient Record and the
Intensive Care Unit Management System, was that m@afpid access to patient’s clinic
Record, effective communication between healthciadf and speed for prescribing
medicine. These results confirm the main findingPamberg et. al. (2009) and Walker
and Carayon (2009), which demonstrated that comeation among professionals,
which are participating directly with the adoptiand utilizing an innovation, favors the

implementation of Information Technologies in haa|s.

The speed on medicine prescriptions and accesstiengs records is a welfare closely
related to the recovery period of a patient, oniegribsis and interventions become
securer and more effective, when information i safid available for doctor’s fast

decision making along with other healthcare protesds, as emphasized by Chaudhry
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et. al. (2006) and Tomasi et. al. (2004). With tls can notice an advantage which
extends along to the client himself. The value tholdito services becomes evident
starting from improvements within its technical dweristics caused by technological

innovations, as shown by Lansisalmi et. al. (2006).

The research also enabled identifying future chgles for hospitals after having
adopted innovations. Reports were unanimous aketaniportance of the new skills
viewing a correct utilization for new technologicakources in the surveyed hospitals.
The interviewees were consensual as to the challasgigned after implementation of
innovations, being mainly professional trainingedir or indirectly involved in the
utilization of new technologies; on the functioniofgeach equipment or system, on the
knowledge of correct handling with technologicaaerces, on how to insert and access
information, on how does each technology impact dtteer sectors of the hospital,
among many other qualifications. The above mentlodata is consistent with the
propositions of Dijellal and Gallouj (2007a), abotite impact of Information

Technologies over productivity and professionaligldication in hospitals.

Professional qualifications identified during timerrviews, were described in terms of
productive behaviors at work: (1) handling corrgatl the day to day work: systems,
equipments and technological resources suggestetiogpital service delivery; (2)
describing product characteristics and servicesreff by the hospital; (3) inserting
information into systems in a correct and confognmanner to the required hospital
patterns; (4) describing correctly system functities, equipments and technological
resources used daily at hospitals; (5) rapidly ifigdinformation in systems or
technological resources used at work; (6) keepiegtilized systems in the hospital
properly updated; (7) identifying solutions for plems caused by the inadequate use of
systems and working equipments; (8) demonstratitegi@on while using systems and
equipments in the day to day job; (9) taking fastisions facing problems while
performing activities; (10) identifying contributis of implementing new technologies
for the service quality of the hospital; (11) idénhg potential operation errors of
systems, equipments and technological resources ims¢he day to day tasks;(12)
sharing important information with fellow workerd;3) demonstrating openness while

working as a team; (14) communicating in a cleal abjective manner with working
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colleagues; (15) demonstrating aperture to learmew knowledge and necessary
abilities for performing your activities in the pl; (16) describing the contribution
that tasks from the sector you work in may supplyhe service quality of the hospital,
(17) looking up for integration with the other smst of the hospital; (18) identifying
how your work impacts the other sectors of the hakp(19) identifying the
contributions of your work to the service qualiti/tbe hospital; (20) contributing to

service quality of the hospital through the exempkrformance of your activities.

According to the above described qualificationsneaonnections may be established
between those innovations and the surveyed onealifi@ations 1 and 6 have in
common the barrier made by resisting computersassaell as other technological
resources. Being that the this difficultness ofpaiga to new informational paradigms
requires, mainly on behalf of physicians, qualifica developments that may permit a
correct use of the new support technologies forpiasservices (TOMASI et. al.,
2004). Qualifications 2, 4, 5 and 11 are relatethéobarrier made by lack of knowledge
on innovation operation. Since once Information hiredogy is adopted, hospital
professionals need to know its mechanisms and hesetmay impact their day to day
work. Furthermore, according to accounts of in®mges, technical problems are
common among technological resources. Thus haviagability of identifying them
may contribute for viable solutions to these proide While the other barriers
mentioned in the interviews, as for the insuffitisamber of professionals for technical
support and the limited number of computers, thesmulate the pointed out

qualifications.

Qualifications 3, 7, 8 and 9 are related to theibathrough typos and benefits derived
from innovation adoption. According to Goldsweig &t (2009), Tomasi et. al. (2004)

and Walker and Carayon (2009), the adoption ofrmé&dion Technologies in hospitals

contributes to errors decrease while recordingrimédion, thus they consequently

support error mitigation in diagnosis, prescriptard intervention. However, it may be

emphasized that implementing a new technology is emmugh to guarantee these
results, since it seems that qualification develepims essential to support the correct
usage of innovations in hospitals.

Qualifications 12, 13, 14 and 15 are related toltheier of professional commitment

and to the benefit of effective communication amdweglthcare professionals, since
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according to Damberg et. al. (2009) and Walker @achyon (2009), communication is
an important variable in the process of Informati@chnologies adoption. According
to Tomasi et. al. (2004), the recovery period opaient may be related to these
qualifications. Since that, communications, infotim@ sharing and team work
contribute for a most securer and effective healdic Surveys on Information
Technology adoption in hospitals have shown thath@ process of innovating a
hospital, there is a contribution value to produttand delivery of its services starting
from the qualification mobilization of their prof@enals. Resulting thus, that
qualifications 16, 17, 18, 19 and 20 show that dmfation Technologies stimulate a
behavior that contributes for the utilization ohavations and consequently for quality

improvements in hospital healthcare, as stateddyrén et. al. (2004).

The above described qualifications, demonstrate th@wecognition of the importance
of an innovation is fundamental to the aim of mgkienefits tangible for providers and
costumers of hospital services. Furthermore, asl2agnet. al. (2009), Djellal and
Gallouj (2007a) and Walker and Carayon (2009) redresady pointed out, the complete
integration of all sectors in a hospital favors tneation of a service mix containing a
better alignment towards costumers’ needs. Intshesults have demonstrated that
Information Technology has an important catalyste rover structural changes,

methods, procedures and qualifications at hospiganizations.

CONCLUSIONS AND RECOMMENDATIONS

The target of the hereby article is to describeovation adoption supported by
Information Technologies and its causal factorshiree private hospitals. In order to
reach the general objective of the research, thmeevations were identified, one in
each hospital and already totally implemented fopesiod of at least one year:
Electronic Patient Record, Intensive Care Unit Mpamaent System and the Intelligent

Operation Theater.

The principal function of the surveyed innovatiesigo promote improvements for the
hospital healthcare quality. Among the identifiedriers; resistance to apply it and lack

of knowledge on new technologies were common fothaée innovations, a common
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aspect of recurrence in Information Technology enpéntations (DJELLAL and
GALLOUJ, 2005; TOMASI et. al., 2004). As to innomat facilitators, two results
confirmed what has been published remarking onirtiortance of commitment on
behalf of senior managements (KIMBERLY and EVANISKQ981) and on
communication (WALKER and CARAYON, 2009) for Infoation Technology
adoption in hospitals.

Benefits resulting from innovations, confirms theve&y outcomes from Goldsweig et.
al. (2009) and Walker and Carayon (2009). Theseeysrdemonstrated that adoption
of new technologies as a support for hospital sesyi contributes for a decrease in
errors for diagnosis, prescriptions and intervargjoincluding for patients’ faster
recovery. It is important to highlight that befarech context, where intensive changes
occur, a necessity for new professional qualifaai aligned to technical service
characteristics as well as to the impact theseggsmnause on structures, processes and
on hospital organizational procedures. Thus, theeyed challenges of the observed
hospitals were towards training professionals toal devith new Information

Technologies.

The identified qualifications among the accountsnbérviewees, made changes in the
behavioral profile of hospital professionals becagm&ent, concerning the use of new
technologies as well as to hospital services ab@eyas hinted by Djellal and Gallou;
(2005). Thereby, the relevance of integration fgpranticeship action, may be
understood through innovation strategies, in suctvag as to favor training able

professionals to act in an intensive innovationi@mment.

The final results of this survey allow us to relst@me recommendations for future
researches. The realization of a research that io@sbqualitative methods is
recommended: (a) the relation between adoption rofovations and hospital
productivity; (b) the effects of Information TecHogy over hospital work; (c)

innovation impact on hospital healthcare qualityicerl by costumers; (d) return on
investment preordained to innovations; (e) the rofecostumers on Information
Technology adoption. It is further advised the igedions of an in depth longitudinal

research, on innovations in order to identify nienicherent to the adoption process, in
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terms of incidental internal and external forceshe role of the engaged actors of the

existing power relations, of decision making andhaf innovation adoption scheduling.

Still accordingly to research data, further newveys and managerial oriented
recommendations may be proposed. It is initiallypamant to research the
qualifications originated from the Information Techogy adoption throughout the
different sectors of the hospital, in order to iifgrthe impact extension innovation has
caused over professional profiles in these org#éioizs It would also be significant to
analyze the association between the identified ifigations and apprenticeship
strategies adopted by hospital professionals, ab ithcould be distinguished how to
acquire knowledge amid a dynamic, complex and sieninnovation surrounding
supported by Information Technologies. In additiaentifying support variables for
apprenticeship may contribute for knowledge product on individual and

organizational processes of apprenticeship in pitedscontext. Finally, analyzing how
organizational variables, like; size, nature, lewdl complexity and number of
employees, may impact the way people learn andddwee of expression of the

qualifications resulting from hospital innovations.
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