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ABSTRACT

The importance of patient records, also known agicaérecords, is related to different
needs and objectives, as they constitute permaloeniments on the health of patients. With the
advancement of information technologies and systepegient records can be stored in
databases, resulting in a positive impact on pateme. Based on these considerations, a
research question that ariseswhat are the benefits and problems that can be séénthe use
of electronic versions of medical recordsPhis question leads to the formulation of the
following hypothesis: although problems can be iiiend during the process of using electronic
record systems, the benefits outweigh the diffiea|tthereby justifying their use. To respond to
the question and test the presented hypotheseseanch study was developed with users of the
same electronic record system, consisting of dectourses, and administrative personnel in
three hospitals located in the city of Sdo PaulmgzB. The results show that, despite some
problems in their usage, the benefits of electropitient records outweigh possible
disadvantages.
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1. INTRODUCTION

The importance of patient records is related téetBht needs and objectives.
They constitute the permanent documentation oepatiealth, permitting the medical
professional to evaluate symptoms and signs withibroader temporal perspective,
contributing to improvements in making diagnosed providing treatment. The value
of the patient record is also understood withinl#gal scope because it can be taken to
trial, allowing doubts to be clarified and behasido be discerned, which, in turn, can
protect patients, medical professionals, and atheslved parties.

In addition to the medical and legal consideratjdhe records provide research
assistance because they contain information tHpt e contextualize the evolution of
patients, allowing procedures and consequences évdluated.

The Federal Council of Medicine (FCM), by mean&esolution 1.638, defines
patient records asa“unique document made up of a set of recordednnafion, signs,
and images, generated based on facts, occurreacekssituations on the health of the
patient and the care that he is given, which islegfal, confidential, and scientific
character, and which makes it possible to have conitation among members of the
multi-professional team and the continuity of tlecgiven to the individual(FCM,
2002). To satisfy these functions, patient reconged to be legible, organized,
documented, without erasures, and appropriatehyiad for several years.

In large hospitals, there is a significant demamdspace used for the storage of
conventional records (printed records), which makenit difficult to maintain them or
even to access the information. Furthermore, iitoisrare to find that these documents
are incomplete or have problems with legibility (Rigues Filho, Xavier, and Adriano,
2001).

As an example of this situation, Stumpf and Frefi®97) reported the case of
the Clinical Hospital of Porto Alegre, which, aktlend of the 1990s, stored 680,000
records in a 665-Mmarea. The authors identified recurrent problenthsas the low
guality of information, illegible descriptive noteexaminations glued to the records
(causing difficulties in checking the records oftigats with long periods of
hospitalization), excessive use of paper, and igaale storage. Such complications
make it difficult to handle these documents, widgative repercussions for patient care.

The consequences of the low quality of the avadlainformation and the
problems of storage of and access to a large numibezcords extend to scientific
research, impeding the development of retrospeetivkepidemiological analyses. As a
result, Santos, Paula, and Lima (2003, p. 86) tesbahat the manual information
system is seena$ a limited vehicle of communication that has bearpassed by
modern digital technolog¥y

With the evolution of information technology systrfgenerically denoted as
IT), it would be expected that solutions for theattonic and digital storing of these
documents would be rapidly developed to facilithisr handling. Burt and Sisk (2005)
considered that while policy analysts and polickera have perceived the potential use



Hospital information systems: A study of electrgratient records 133

of IT in the healthcare field, this did not occuittwthe same speed observed in other
areas. Cortes (2008) noted that there are stil}f anfew hospitals that use electronic
records, which was also mentioned by CerqueiraMactAllister (2005).

Hing, Burt, and Woodwell (2007) have reported prging trends. The authors
indicated that while the quantity of physicians wiee electronic records is still low,
the use of these records has increased each year.

This growth is a reflection of the impact of hospinitiatives in broadening the
use of IT as a way to improve the quality of seesioffered to the patients, to control
the consumption of medical-hospital inputs, andetduce costs (Shachak al., 2009;
Uslu and Stausberg, 2008; Santos, Paula and Li6@8; Rodrigues Filho, Xavier and
Adriano, 2001; Stumpf and Freitas, 1997).

Even though the literature presents various repcetated to the use of
electronic records within hospital information syss, benefits are not the only issues
reported regarding the use of such systems. Kerjsen, and Clark (2006) stated that
the cost of installing and maintaining these resdedthe main barrier preventing the
adoption of electronic health records, a situatdso indicated by Balfour llket al.
(2009) as one of the major problems that hampergigsemination of these systems.
Another issue noted by these authors is the lacktaidardization, which leads to
difficulties in communication and interoperabiliof these systems (Balfour I8t al.,
2009).

Arnhold, Schmidt, and Bohnenberger (2008), in siuglyan integrated system
for the medical field, identified problems suchdisbursement rates that were 159%
greater than those originally predicted and lomgetiperiods needed for installation.
Carvalhoet al.(2008), upon analyzing the implementation of argnated management
system in a large hospital, found that it providegbortant benefits that outweighed
potential difficulties, facilitating the executi@nd improving the quality of the services
offered. The two cases demonstrated the influerfcéh@® chosen system supplier
(especially with regard to care, training, and costzation capacity) and of the way in
which the implementation project was managed, tiesuin the generation of different
results for both projects (Arnhold, Schmidt, anchBenberger, 2008; Carvaltst al.,
2008).

Additionally, it is important to consider that thieteraction of medical
professionals with these systems is perhaps ngtsadisfactory, at least initially. This
may compromise the implementation success of eleictrrecords and of similar
solutions, which is usually achieved with the u$antegrated management systems
(Biehl, 2007; Kansal, 2006; Shepherd, 2006). Theugoof resistance may be even
greater in hospitals because this requires cedaamges in the ways in which doctors
conduct their activities. Dawidowsket al. (2007) reported that difficulties were
encountered by doctors, such as handling appoirittmaes and interacting with the
patients while concurrently handling the computerttee system (which generated a
certain degree of distance in the doctor-patielaticaship), in addition to failures in
the system that caused delays and hindered theggsogf the appointments.

As such, it has been shown that electronic recardg become an important
work tool, allowing not only the monitoring of patits, but also the analysis and the
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control of the costs, in addition to facilitatingcass to information for the auditing of
hospital accounts.

Based on these considerations, a research quéktbarises is,What are the
benefits and the problems that can be seen in sleeofi electronic versions of patient
records (electronic records)?This question leads to the formulation of thedaling
hypothesisalthough problems may be identified during the psscof using electronic
record systems, the benefits outweigh the diffesylthereby justifying their use.

With the development of this work, an attempt waade to assess the
perception of electronic record system users, ewaliuhe benefits and difficulties
found, check how the use of these systems mayibaterto better performance of the
medical-administrative processes, improve managenaea allow for higher quality
decision making.

To respond to the research question and to tegirdsented hypothesis, a study
was developed with users of an electronic recostesy consisting of doctors, nurses,
and administrative personnel who worked with theesaystem (identified as the Alpha
System) across three private hospitals (identdigthospitals A, B, and C) located in the
city of Sdo Paulo. This group comprised the surdgyepulation. The sample used in
the data collection phase consisted of 37 userfighm of the above discussion, it is
believed that the obtained results are represgatatily of the surveyed population and
within the context of using the Alpha System in pits A, B, and C. Possible
analogies and correlations with other systems d@ner dospitals are up to the reader, as
they are not contemplated as an objective of ggearch.

2. LITERATURE REVIEW

2.1. CONSIDERATIONS REGARDING HOSPITAL INFORMATION
SYSTEMS

The use of computers in medicine dates back tol8%0s with studies that
attempted to expand the mental capacity of physsci@tumpf and Freitas, 1997) or
dealt with research on electrophysiology (ColleB8@). With the evolution of this
equipment, especially with the capacity to simwdtausly execute various tasks
beginning in the 1960s, computers began to be stk processing of information in
large hospitals, in both administrative and finahdunctions for the collection of
statistics and the development of research proj&tisad, 2007; Stumpf and Freitas,
1997). The use of microcomputers, beginning in 18&0s, introduced the concept of
distributed processing, increasing the number dtesys in use in large hospitals
(Stumpf and Freitas, 1997).

Because this diffusion did not always occur in agaaized or homogeneous
manner, the initial diffusion of computers in hdajs led to the emergence of islands of
computerization, with isolated systems that lackeg form of interconnection and
were developed by different teams. The redundamzy the lack of data integrity
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deterred health professionals, who saw these sgstasn developed by systems
professionals for systems professionals (StumpfFmeitas, 1997). This situation was
also investigated by McDonald (1997), who analytexllack of interconnection of the
different systems used by the hospitals, laboregorand service providers in the
healthcare field.

Collen (1986) described the development of appresan the 1970s that sought
to approximate the habitual processes of decisiakimy with the use of artificial
intelligence in differential diagnoses. In the sadezade, studies were undertaken in
search of a better organization of the healthcgseem (Kaihara, 1978). With the help
of computer-processed simulations, the author kstedol an ideal relationship between
medical centers and population demands.

The distributed processing was expanded durind #8€s with the development
and greater availability of microcomputers, and tipessibility of network
communication of such equipment increased in tr@049Stumpf and Freitas, 1997).
This allowed for the emergence of hospital inforioratsystems (HIS), covering
medical, administrative, and hospitality aread)aigh hospitality may be considered as
integrated into the administrative area (Corte€8}0These three areas are interlinked
by horizontal data and information flows, providisgpport to the developed activities.
Figure 1 shows a sample record for use in the ragdaciministrative, and hospitality
areas, generating inter-related demands and actionshe proposed scheme, the
information on the electronic records, which comtéihe procedures, prescriptions,
laboratory examinations, professionals involved| haspitalizations (when applicable),
is fundamental for an HIS (Wakamiya and YamaucRBi0)9; Pinochet and Albertin,
2008).
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Analysis of trends in the medical field.

The development of services in preventitive medicine.

Decisions on strategies and investments

Tnformation sharing
among members of
medical teams.

Tactical Level Analysis on the

Histories of occupation
facilitate the performance of
preventative maintenance

Cost control.
Requisitions and purchases,
stock control, bills to be

effectiveness of paid and received in times of lower
treatments, (closing accounts) demand for
medications, ' hospital beds.

and procedures.

Indication and control of

procedures and Control of patient costs.

medications. Programming of daily
Operational Level Requisitions and purchases, | meals and refreshments,
Solicitation and results of | stock control, bills to be | cleaning of apartments,
laboratory examinations. paid and received laundry service

Control of inputs. (closing accounts)

Vertical flows of data and information
(facilitate tactical and strategic planning activities)

Medical Area l lAdministrative Area l l Hospitality

Horizontal flows of data and information
(facilitate operational activities)

i

Medical records receive/ provide information for the medical areas.
Procedures and prescriptions demand medications and inputs, reverberating
with the administrative area. Hospitalizations require operations in the hospitality area.

Figure 1 — Medical records as a generator of medidaninistrative,
and hospitality actions.
Source: based on Cortes (2008), adapted by theoasith

2.2. ELECTRONIC RECORDS

A patient’'s medical record contains fundamentabiimfation for incorporation
into a hospital information system, yet it is nesagy to consider that not all hospitals
adopt medical records, even though they may useingtrative systems or even
hospitality systems. While specific informationrist available, professional practice
shows that, in general, the administrative areaefitsnthe most from information
systems in hospitals. This use includes inventognagement systems, accounts
payable and receivable, financial services, andwting services. In these cases, the
traditional record (hand-written) should have paftits information inserted into
administrative systems so that hospital bills can grocessed. Similarly, hospital
pharmacies use information systems to control stetkprescriptions that are recorded
in the medical records of patients.
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This generates excess work that, in addition tosgonng time and human
resources, leaves the process susceptible to erdetys, and failures, with
repercussions that include the scheduling of examers in forwarding requirements,
and mistakes in billing that may lead to item d®a&hnces, billing delays, or even
missing charges for procedures or exams that hese performed.

Electronic records, when duly integrated with otkgstems, may reduce the
occurrence of these problems, while also expeditiegrecovery of information for use
by health professionals. This information can bedus statistical surveys, help with
the analysis of procedures, be applied to preveertatedicine, and be utilized for the
control of hospital infections.

However, greater agility in the administrative @eses and hospital procedures
causes controversy, as one of the problems retatdte use of HIS is that in order to
deal with medical information, many systems enddamanding a change in the work
methods of physicians who have always recorded tiservations in structured and
codified ways. Although some studies have consiletfeis standardization and
structuring to be necessary for the organizationandl increase in the quality of
information (e.g., Setz and D'innocenzo, 2009; H&H09; Wakamiya and Yamauchib,
2009; Chaudhryet al., 2006; Shekelle, Morton, and Keeler, 2006), otherdiss
concluded that this could harm the transmissiomfafrmation among medical teams,
imposing restrictions on the medical informatiomttlis input into the system (e.g.,
Warwick, 2009; Dawidowskiet al, 2007; Stead, 2007; Walsh, 2004; Stumpf and
Freitas, 1997).

Adler-Milstein (2009) stated that the potential e#ts of using IT in the
healthcare field, including efficiency and qualdgins, will only be possible if the
hospitals and clinics promote organizational changecluding greater autonomy for
the individuals in the decision-making process andincrease in training programs.
This situation is similar to that recommended byd2weig (2008), who concluded that
the impact of the implementation of HIS dependsh@ncontext of the implementation
and applications, as well as on the clinical protdeand the patient population.

Another possibility presented by electronic recondihin HIS is the electronic
prescription. Balfour lllet al. (2009) concluded that this improves the level afeca
given to patients by eliminating the need to interfnandwritten prescriptions, reducing
the possibility of errors regarding dosages andesming communication speeds with
hospital pharmacies. The presentation of the availdrugs facilitates the indication of
generic medications, potentially decreasing théscfus the patients (BALFOUR gt
al., 2009), reducing the dosages prescribed when a$isgcthe support systems with
clinical decisions (Shekelle, Morton and KeelerD@0and permitting a more rapid
renewal of prescriptions and dosage changes (Wetiegal.,, 2009).

Despite the abovementioned benefits, some probleens identified in studies
focusing on electronic prescriptions. Physiciars mibt always check the prescription
before its transmission (Hellstréat al, 2009) and also did not pay attention to the
warnings regarding interactions among medicatia@tabse many warnings referred to
drugs that were no longer used (Weingaral, 2009).

Another general benefit provided by HIS and esplgdiy electronic records is
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the medical and nursing audits of the accountsepted to health insurance carriers.
This analysis constitutes one of the main resounsed by the carriers to better manage
their costs with hospital care (Ribeiep al.,2008; FARIAS and Melamed, 2003). As a
result, the auditor ends up adopting a financigragch and a vision of controllership,
seeking the economic viability of the business andlyzing unauthorized charges for
hospital costs. In this process, medical recordk lvei able to reduce the number of
errors, as they can set rules for the performahgeozedures in addition to facilitating
the investigation of conduct, inputs, and medicagital costs for the patients
(Scarparo and Ferraz, 2008).

This action ends up impacting the price chargethbyhealth insurance carrier,
which is one of the items contemplated by consuméen choosing a health insurance
plan. Along with medical care, structure of the r@per, medical staff, communication,
and convenience, price was one of the seven catstidentified in the research
conducted by Milan and Trez (2005) that influentled satisfaction levels of health
insurance members.

3. METHODOLOGY

In search of a better understanding of the use edfical records, the research
was divided into three phases:literature reviewp) data collection and treatment, and
C) interpretation of the results.

To respond to the research questigvhéat are the benefits and problems that
can be verified in the use of electronic versiohpatient records (electronic recordg)?
and to test the presented hypothesikhpugh problems can be identified during the
process of using electronic record systems, thefitsroutweigh the difficulties, thereby
justifying their usg, a study was developed with users of an eleatreetords system,
specifically with a group consisting of doctors,rses, and administrative staff who
worked with the same system (in this case ideutiéie the Alpha System) across three
hospitals (identified as hospitals A, B, and C)aled in the city of S&o Paulo. This
group constituted the surveyed population. The $arpppulation used in the data
collection phase consisted of 37 users of the Alflyatem, including physicians
(assistants and auditors), the nursing team (as$sstand auditors), and the
administrative staff of hospitals A, B, and C. Thaample population can be considered
as causal (Bisquerra, Sarriera and Martinez, 2@d4as a matter of convenience
(Appolinario, 2004), and it is characterized as-poobabilistic. The survey was funded
by bibliographic research, allowing for better depenent of the research instrument
(Appendix 1) with which, for each question or as®er made, the interviewees could
express their opinion by means of the applicatibrLikert-type scales (Cooper and
Schindler, 2003; Hill and Hill, 2002; Malhotra, Z)0 The institutions involved
authorized the performance of the research; theniigwees expressed, by means of a
free and informed consent form, their willingnesgarticipate in the study.

The responses were tabulated and processed witlhusheof the Statistical
Package for the Social Sciences (SPSS), with taegj@btaining descriptive statistical
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parameters and interpreting the collected opiniius. this, we utilized a specialized
bibliography to support the use of the chosen softwand allow for the correct
interpretation of the results (Dancey and Reid@&®Bisqueira, Sarriera, and Martinez,
2004; Costa Neto, 1977; Carver and Nash, 2000aRasind Gageiro, 2000; Fonseca
and Martins, 1996; Morettin and Bussab, 1981).

Due to the investigative nature of this researdhis tstudy assumes an
exploratory approach that seeks to increase theratahding of a phenomenon that
warrants understanding and evaluation. It is notdwothat the obtained results and
their interpretations are limited to the surveyenple population. Thus, possible
generalizations should be made with due caution.

4. DISCUSSION

4.1. CHARACTERIZATION OF THE SAMPLE POPULATION

In the studied sample population, there was a pnatince of physicians
(51.4%) and nurses (43.2%) and a reduced numbadrofnistrative personnel (5.4%),
with 75.7% of the respondents performing auditingctions. Regarding their age, the
majority of the sample population (72.9%) was ag@dears or older. This distribution
is similar to that shown by Hing, Burt, and Woodw@007), enabling the conclusion
that the age of the users is not considered aebaior the adoption of information
systems as an aid for medical procedures. To hesthypothesis that age is not an
obstacle in the use of electronic records, a plessifrrelation was verified between the
age range and the ease of use via a Pearson’scedfthat equaled 0.050. This value
indicates that the perception in terms of easesaf i8 not related to the age of the
sample population. These results contrast withehmsind by Joia and Magalhaes
(2007), who indicated that age is an importantdia@ir the acceptance and use of this
type of system.

In relation to the use of computers, 67.6% of tbepondents reported using a
computer for more than six years. When asked ahout they would qualify their
experience, the majority chose the opticavéragé (54.1%), followed by good
(40.5%). A similar distribution was found in relai to the question regarding
knowledge of the Internet. There was a predominantiee options averagé (48.6%)
and ‘good (35.1%). A possible relationship was shown betweemputer knowledge
and the ease of use of the system, yet the Pearsoafficient obtained was very low
(0.107). This shows that computer knowledge, evérernwqualified by the user as
regular, does not constitute a hindrance in thecéffe usage of the Alpha System,
showing that the operation of this system is simple

4.2. CHARACTERIZATION OF THE USE OF ELECTRONIC RECORDS

The majority of the respondents (67.6%) indicatedt tthey had been using
electronic records for more than 12 months. This part of the daily routine for the
majority of the sample population, as 56.8% used df5stem many times during the
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day, whereas 13.5% accessed electronic records @infies a day for research (48.6%
of the respondents) or research and typing (51.4%).

In relation to the average time spent when a penssed the system, the
distribution shows the existence of two distinatugys (Figure 2). To better understand
this behavior, an analysis was performed to deteemwvhether there was a possible
correlation among the average time of each usetten@uditing activity, professional
occupation, type of system use, and frequency @f Tise Pearson coefficients obtained
were very low (less than 0.1), showing that thewrss wo correlation among these
variables and the average time spent on each system

104

. Scale Percentage
1. Less than 30 minutes 3.5
2. Between 30 minutes and 1 hour  24.3
3. Between 1 and 2 hours 2.7
6 4. Between 2 and 3 hours 18.9
5. Between 3 and 4 hours 135
6. More than 4 hours 27.0

Frequency

o
1

Average = 3.76

Standard Deviation = 1.862

2

Total number of respondents = 37

0 4

Figure 2 — Distribution of the sample population cading
to the duration of each system use.

The studied sample population reported good expegzi in using electronic
records (mostly over 12 months), many of whom ukedsystem many times during the
day. The duration spent on each use varied fromthes 30 minutes to a few hours at a
time.

4.3. EVALUATION OF ELECTRONIC RECORDS

The majority of respondents (64.9%) consideredsitstem to be easy to use and
to function well (59.5%), as seen in Table 1. Hoarethere was no consensus in terms
of the speed and occurrence of the few interruptidimere was a possible correlation
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between the people who considered the speed tmableguate and those who expressed
the existence of interruptions, although the Peagsscoefficient obtained was very low
(0.397). This shows that the perception of the dpdeslectronic records does not have
a direct relationship with the occurrence of iniptions. It is possible that these
evaluations (speed and interruptions) are thetre$udlifferences in the IT infrastructure
available in the respective hospitals, a factotr wes not studied in this research.

The ease of inputting information into the elecicorecords was evaluated as
“good by the majority (57.7%) of the sample populatiovith the results similar to
those obtained in the analysis of the ease of nd@dequate functioning.

The general perception that indicates the eases@f(statements related to the
ease of use, the adequate functioning of a systeththe ease of inputting information)
shows results consistent with those verified byldtigim et al. (2009). In their research,
the authors claimed that the majority of physiciamerviewed considered electronic
records easy to manage. In the sample populatimiest in this research, the perception
of the ease of use of the system did not presaetationship with age or with the
degree of computer knowledge. This shows that agaot a factor in the use of
electronic records (Alpha System) and that thermdscoan be adequately utilized even
by users with only an average level of computenidadge.

This result contrasts with those obtained by Sanasila, and Lima (2003),
who identified the difficulty of nursing professials regarding the use of technology or
information systems. The authors concluded thatdHficulty could be attributed to the
fact that the respondents had graduated more t#raryears earlier. In this study,
however, a correlation was not found between the @igthe respondents and any
possible difficulties in the use of the system.

It should be mentioned that the ease of implemgnbihinternal protocols is
facilitated by the adoption of electronic recordgith 79.5% of the respondents
expressing agreement, as observed in Table 1 (4ad®e and 32.4% completely
agree). Chaudhryet al. (2006) concluded that the greater adherence toptiee
established protocols and guidelines leads to eme@se in quality. The results obtained
in this research contrast with those obtained bynper, Uren, and Clark (2006) and
Dawidowskiet al. (2007), which verified the claims of physiciangaeding the need to
adopt new procedures.
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Table 1 — General evaluation of the operation efsystem.

Itis easy to

input It facilitates
s It is easy tcThe system The system’s The system information Fhe .
cale ; has few . implementati
use works well speed is good . . into the .
interruptions . on of internal
electronic
protocols
record
1- Completely
disagree 2.7 0.0 8.1 5.7 3.8 0.0
2- Disagree 135 21.6 37.8 45.7 19.2 5.9
3- Indifferent 8.1 16.2 5.4 2.9 15.4 14.7
4- Agree 64.9 59.5 43.2 42.9 57.7 47.1
5- Completely agree 10.8 2.7 5.4 2.9 3.8 32.4
General perception W v o] 0] v v

Legend:» there is a consensu<O there is no consensus Source: research data

The information made available by the Alpha Systemot always presented (or
divided) in a consistent manner. In the sample [atjmun studied, 38.9% demonstrated
discontent with the division of information, whie.4% indicated that the information
is divided in a consistent manner (Table 2). While division of information may be
the target of criticism, the system was positivelaluated in the statements regarding
the presentation of clear, reliable, and usefulorimfation. Despite the positive
evaluation, it is necessary to consider that fol0%0 of the sample population, the
system did not provide complete information. Howeweo correlation was found
among the responses for the statemdriie” information is divided in a consistent
mannef and the statementThe system provides complete informatidiecause the
Pearson’s coefficient was equal to 0.196. Thisdaidis that there is a distinction among
the sample population between the way in whichiifermation is divided and whether
or not it is complete.

Table 2 — Evaluation of the information made av#dday the system.

The informatiot The system  The system The system
S . The system ; . .
is divided in a ; provides provides provides
Scale . provides clear | .
consistent : . reliable useful complete
information . . . . ) ;
manner information  information information
L~ Completely 4 0.0 0.0 0.0 0.0
disagree
2- Disagree 38.9 13.9 6.1 0.0 40.0
3- Indifferent 11.1 8.3 6.1 16.7 8.6
4- Agree 44.4 75.0 81.8 69.4 51.4
5- Completely agree 5.6 2.8 6.1 13.9 0.0
General perceptior O v v v 9]

Legend:» there is a consensu®© there is no consensus Source: research data
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To better understand the quality of the informatpwasented by the electronic
records, it is necessary to consider the two bfmsims in which this information is
presented: the screens (for more simple and dimuict) and the reports (for analysis
and conferences). The screens of the hospital nr#ton systems were studied by
Wakamiya and Yamauchi (2009); Hywt al (2009); Shekelle, Morton and Keeler
(2006); and Carroll, Saluja and Tarczy-Hornoch @0@mong others.

While Shekelle, Morton, and Keeler (2006) suggested not all information
can be adequately presented on a computer scré@h mesulted in the suppliers of the
systems promoting simplifications that considerabimit the options offered,
Wakamiya and Yamauchi (2009) stated that impoarances have been promoted in
the forms presented on the screens.

Hyun et al. (2009) analyzed the screens used with electradords from the
perspective of the nursing routines, whereas daBaluja, and Tarczy-Hornoch (2002)
studied the use of personal digital assistants ($DAth electronic records.

In the present study, the results of the evaluatimm the screens of the Alpha
System (Table 3) show that there is no consensus fioajority of the statements. In an
initial analysis, the format of the screen, thergitg of information presented, the way
in which the screens are organized, and the wayhich they were ordered had the
approval of the majority of the respondents. Howgve is noteworthy that the
statements that analyzed these questions also dhibeexistence of dissenting groups
that varied between 19.4% and 32.4% of the respaaddhe only consensus found
was in the ease of the screens in terms of resegrotformation.

These results are consistent with those of Shelditeton, and Keeler (2006),
as there is always the need to synthesize infoomatito a single screen (or on a
reduced set of screens). Hyanhal (2009) indicated that while necessary information
may be available on a screen, there is a natureleqgnce in relation to their
organization that impacts the evaluation of theeys

Table 3 — Evaluation of the screens of the system.

The order of The screens
the of the

The format The system The screens of . .
information  system

of the has enough the system

Scale screens is  screens for present good presented on facilitate
; o Y the screen is research of
agreeable its activity organization ;

in accordance the

with the need information
1- Completely 0.0 0.0 0.0 0.0 0.0
disagree
2- Disagree 19.4 27.8 32.4 25.0 111
3- Indifferent 13.9 5.6 8.8 5.6 16.7
4- Agree 63.9 63.9 52.9 63.9 61.1
5- Completely agree 2.8 2.8 5.9 5.6 11.1
General perception 0] 0] 0] @] v

Legend:» there is a consensu<O there is no consensus Source: research data
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It may be correct to assume that the reports geetkilay an electronic record
system would present, at least in principle, a éawcgl to receive better assessments
compared to the screens of the same system. Téusnagsion is based on the fact that
printed documents need more space for the disimibutf information, facilitating the
formatting and the presentation of the informatidhe results obtained in this research
corroborate this possibility for the Alpha Systémhile there was only a consensus for
one question (of the five questions used) in thalwation of the screens, there was a
consensus for four out of the seven statementepies regarding the records (Table
4).

Despite the better assessment of records (comparédthe screens of the
system), some possibilities for improvement weentdied, which could facilitate the
use of the system. While the respondents stateédhtbageneration of records was fast,
that the reports were useful, and that they presenpdated information, a consensus
was not obtained regarding the ease of the corigur (Table 4).

While 51.9% believed that the records were easihfigured, 29.6% disagreed.
Because the Alpha System allows for the configaratf records by the users, this
difference in perception could be a response tossiple flaw or deficiency in training,
causing some users to be unable to explore alh®fpbssibilities with regard to the
generation of these documents. This is ultimateffected in the organization of
records (evaluated as good by 58.1% of the respisidehile 25.8% disagreed).

To better assess the repercussions of not knoviiegarmatting resource for
records in other questions, there was a correlamaong the responses to the statements
“the records are configurableand “the system has sufficient records for its actjVity
resulting in a Pearson’s coefficient of 0.431. Tresult, while not very significant,
allows for the assumption that some of the respatsdéhought that there were not
enough records because they were not familiar thiéh configuration resources that
allow for the generation of outputs that bettewvseheir needs.

Additionally, there was a correlation between tketesnents the records are
easily configuretl and “the records of the system present good organizafrath
adequate use of tables, figures, graphics, and.tekbe Pearson’s coefficient obtained
(0.293) shows that there is practically no corretabetween the responses to these two
guestions. There is also a relationship betweerstéitementsthe records are easily
configured and “the records of the system have an appropriate fogfmasulting in a
Pearson’s coefficient of 0.411. This, although werty significant, indicates that some
of the users evaluated the formatting of the rexoofl the known configuration
resources.

The results obtained indicate that, at least fomesoof the respondents,
difficulties with the configuration of the resultsid up being reflected in the assessment
of the questions related to the formatting and tjtyarof these documents. This
difficulty would be mitigated by timely training pgrams, recycling, or with additional
support from the IT teams in the analyzed hospitalsimilar situation was reported by
Joia and Magalhaes (2007), who showed the lackstfimental training as a barrier to
the adoption of electronic records.



Hospital information systems: A study of electrgratient records 145

Table 4 — General evaluation of the records.

The The The

records records  records The
The The present The of the of the system
. records has
Scale generation records updated are easily system  system enough
of records are informati - present present
. configure records
is fast useful on good an .
d organizat appropria for its
o'y pprop activity
ion te format
3.‘ Completely 4 0.0 0.0 0.0 0.0 0.0 0.0
isagree
2- Disagree 16.7 0.0 10.0 29.6 25.8 5.9 23.5
3- Indifferent 13.3 19.4 13.3 14.8 12.9 20.6 14.7
4- Agree 66.7 71.0 70.0 51.9 58.1 67.6 55.9
5- Completely 5 9.7 6.7 3.7 3.2 5.9 5.9
disagree
General
perception = S . o o . o

Legend:» there is a consensu© there is no consensus Source: research data

The good evaluation obtained by the records inticglato their usefulness is
better explored by the results presented in Tabl@hese documents facilitate the
decision- making process, improving their relidkiliSimilar results were obtained by
Carvalhoet al.(2008), who showed that the records help in thésaetmaking process
and promote a significant improvement of internahtcols. A similar situation was
found in operations, with the records increasing lgvel of control of these activities
and facilitating the coordination of tasks.

In relation to the activities of control, the stedisample population agreed that
the records offer reliability, although there wasagreement in relation to the reduction
of the need for control and surveillance. This ni@yexplained by the fact that the
records showed day-to-day situations that needetartalyzed and interpreted, which
implies the performance of control, surveillanaad @onferencing.
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Table 5 — Utility of records.

Decision Process Operations Control
The
The The records
The records The
. records reduce the
records improve . records The
Scale - increase . need  for
facilitate the facilitate records
T the level of control,
the reliability the offer -
. control L - surveillanc
decision of the coordinatio reliability
- over , and
process decision . n of tasks .
operations conferencin
process
g
1- Completely 0.0 0.0 0.0 0.0 31 125
disagree
2- Disagree 6.1 9.4 6.7 6.5 15.6 25.0
3- Indifferent 12.1 15.6 16.7 9.7 125 18.8
4- Agree 66.7 59.4 63.3 67.7 62.5 375
5- Completely agree 15.2 15.6 13.3 16.1 6.3 6.3
General perception v v v v v 0]

Legend:» there is a consensu<O there is no consensus Source: research data

To better assess the importance of electronic dscdheir utility was shown
both for medical and nursing work (Table 6), aslhaslfor the processes of billing and
auditing (Table 7). In the sample population stddihere was a broad agreement that
the Alpha System facilitated work in the fieldsgeiidelines, authorizations, and patient
care, promoting medical and nursing improvementsdi®hl prescriptions were also
facilitated by the use of electronic records, alluyv medications to be directly
requested from the pharmacy and to be subsequesiigcked. Studies have
demonstrated that electronic prescriptions mayedse the costs for the patients, as the
list of available drugs facilitates the indicatiohgeneric medications (Balfour Idt al.,
2009) and can lead to a reduction in the prescrilosgs (Shekelle, Morton, and Keeler,
2006). This also facilitates the renewal of prgg@ns and subsequent alterations of the
doses (Weingast al, 2009).

The use of hospital information systems, whichvadcfor access to a more
structured set of information and which implies #u®ption of better-defined protocols,
may improve the quality of prescriptions and redube consumption of certain
medications (Shekelle, Morton, and Keeler, 2006)e €valuated system, according to
the respondents, presents a good level of integratith the Auxiliary Services for
Diagnosis and Therapy (ASDT). This integration ngportant, constituting a critical
factor for the success in the installment and dssextronic records (Bahensky, Jaana
and Ward, 2008).
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Table 6 - Utility of the system for medical and sing work.

Facilitate Facilitate Facilitate Allows Presents a
swork in - : Facilitates L Facilitates good level
sworkin s nursing medications .
the sector . ; the work nursing  of
Facilitates the work in . to be ) .
of ; . of medical . work and integration
Scale —_ patient medical the .. directly . .
guideline : . prescriptio checking  with the
care evolution evolution requested .= .
sand ns for prescripti  units
. of of . from :
authorizat atients atients patients harmacies 1S responsible
ions P P P for ASDT*
L-Completely 4 2.9 0.0 0.0 0.0 0.0 3.4 2.9
disagree
2- Disagree 3.0 11.4 9.4 10.0 12.1 0.0 24.1 14.7
3- Indifferent 9.1 20.0 3.1 13.3 9.1 0.0 17.2 8.8
4- Agree 51.5 45.7 65.6 56.7 60.6 60.0 44.8 55.9
5- Completely agree 36.4 20.0 21.9 20.0 18.2 40.0 10.3 17.6
General
perception w w ¥ v " v » v
Legend:» there is a consensus O *Auxiliary Services for Diagnosis and Therapy (ASD$ource:
there is no consensus research data

The utility of electronic records for billing andiditing activities is shown by
the results in Table 7. There is a general consetisat the system facilitates the
charging of hospital bills (87.9% agree or completgree), allows for a better analysis
of hospital bills (82.8%), decreases the occurrenfcérauds (60%), makes auditing
simpler for the processes of authorization andasehe) procedures (84.8%), allows for
better verification of the materials and medicagiased in the surgical center (78.6%),
and provides better control over the consumptiometlications (73.6%). The results
obtained are consistent with the considerationSaafrparo and Ferraz (2008), Ribeiro
et al.(2008), and Notolinet al (2006), as mentioned above.
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Table 7 — Utility of the system for the processEkbilling and auditing.

Facilitates
Facilitates verification Provides
. Facilitates Reduces auditing in  of the_ better control
Facilitates \vsis of th the materials h
Scale hospital analysis of - the authorizati and overthe
billin hospital occurrence o medication consumption
9 bills of frauds ton - o
release of susedin -
. medications
procedures the surgical
center
dl.‘ Completely , 0.0 5.7 0.0 36
isagree
2- Disagree 3.0 5.7 17.1 3.0 3.6 11.8
3- Indifferent 9.1 11.4 17.1 12.1 14.3 14.7
4- Agree 51.5 45,7 45.7 51.5 50.0 47.1
5- Completely agree 36.4 37.1 14.3 33.3 28.6 26.5
General perception v v v v v v

Legend:» there is a consensu<Q there is no consensus Source: research data

5. CONCLUSION

The research question presented at the beginninyi®ofwork addressed the
benefits and problems that could be verified wile tuse of electronic records. As
discussed throughout the literature review andelation to the results of the present
study, the main benefits verified include the staddation of processes; the ease and
agility in the recovery of information; better cosltover prescriptions, materials, and
procedures; and better adherence to protocolstandads established by the hospital.
Despite these benefits, certain problems were foandh as the difficulty organizing
the information on the screens of the system, riaption of the system, and the
difficulty in the formatting and adequacy of theosts.

Considering that a large number of the respondeate auditors in the medical
field, some benefits were observed such as greatetrol over hospital inputs and
procedures and a greater ease in the auditindl®fWwhich indicated plausibility for the
formulated hypothesis'dlthough some problems may be identified during gnocess
of using the electronic records system, the beneiittweigh the difficulties, thereby
justifying the system’s usg”

It is important to consider that this study is of exploratory nature, with no
intention of exhausting the subject. Neverthelé&ss,results enable an initial approach
that can be extended by continued research anldefuanalysis, thereby serving as a
baseline for future studies.
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Appendix | — Research Survey

Medicine Doctor [ , -
The respondent is an auditor |
Nurse [

No
Administration [ | [ ] |

Age range

[ 120 years old or youngdr[ ]21to 30‘ [ 131to 40‘ [ 14110 50‘ [ ]51to 60‘ [ ]olderthan Gq

[ 1Yes

Less than | Between | Between | Between | More than
1 year land?2 3and 4 5and 6 6 years
years years years
| How long have you used a comput€r?
Terrible Bad | Regular Good | Excellent

computers?

How would you classify your knowledge of

the internet?

How would you classify your knowledge of
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Longer than 12 Between 6 and 12 Between 1 and §
months months months

How long have you used electronic
records?

LessthanOncea |Afew |Afew |Afew [Many
oncea |month [timesa |timesa [timesa |times
month month  |week day during
the day

| How often do you use the system?

Less BetweenBetweenBetweenBetweenMore
than 30 (30 1 and 2 2 and 3 [3 and 4 than 4
minutes minutes hours |hours fhours |hours

and 1
hour
What is the average amount of time you spend
each time you use the system?
How do you use electronic recor: |
[ 1only researc [[ ]research and try [[ 1only entry |
Do no
What is your level of agreement with the follow _CompleterDisagre |ndifferenIAgreecompletely know o
statements on electronic records disagree gree does ng
apply

Are they easy to use?

Does the order of information presented on
screen agree with your needs?

Is the information divided in a consiste
manner?

The speed of the system is g

The system facilitates patient ¢

It facilitates hospital billin

It facilitates he analysis of hospital bi
It reduces the occurrence of frig

It facilitates the nursing work of checkin
medications

It facilitates the prescribing of patie
medications

It facilitates the medical evaluation of patients
It facilitates the nursing work in the evaluati
of patients

It facilitates the verification of the materialsdh
medications used in the surgical center

It allows medications to be requested direq
from the pharmacy
It provides greater control over the consumpt
of medications
It facilitates the work in the sector of guidelin
and authorizations

It facilitates auditing in the processes
authorization and release of procedures

It facilitates the implementation of intern
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What is your level of agreement with the follow
statements on electronic records

Completely
disagree

Disagre

Indifferent

Agree

Completely
gree

Do
know
does

apply

no
(0]
ng

The system presents a good level of integra|
with the units responsible for the Auxilia
Services for Diagnosis and Therapy (ASDT)

The system works we

The system provides clear infornon

The system provides reliable informai

The system provides useful informai

The system provides complete informa

They system has few interruptic

The system has enough screens for its activit

The screens of the system present g
organization (with the adequate use of tab
figures, graphics, and text)

The format of the screens is pleasant (?

It is easy to insert information into the electm
records (Zen, 2008)

The screens of the system facilitate researc
the information

The system has enough records for its activity

The records of the system present an approp
format

The records of the system are well organi
(with the adequate use of tables, figur
graphics, and text)

The generation of records is 1

The records are reliable

The records are useful

The records have updated information

The records improve the reliability of th
decision-making process

The records facilitate the decis-making

The records facilitate the coordination of t¢

The records facilitate the need for contr
surveillance, and conferencing

The records increase the level of control over
operations

The records are easily configu




