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Summary

Objectives: To diagnose the hospifal information
systems’ situation in Portugal.

Methods: Developing a survey on HIS department
heads.

Results: Several weaknesses were identified in most
HIS departments, such as substantial lack of people
and of qualifications to deal with HIS challenges. The
Nolan and McFarlan Matrix helped assess the SNS IS
maturity af stage 3, characterized by the generalized
lack of IS integration.

Conclusions: The resulfs are very relevant fo explain
the many delays (and conflicts) in implementing HIS
and therefore the actual status of HIS in Portugal. The
most successful cases of HIS implementation were

recognized as related to the existence of an active CIO.

Complexity theory can further define guidelines for the
development of HIS that help keep the navigation to-
wards “smart healthcare”.
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1. Introduction

Today’s healthcare technologies allow easy
and fast detection of tumors, aligning a
small catheter to the heart to clean arteries,
and destroying kidney calcifications with-
out touching the skin. Nevertheless, simple
things like distributing the right medicines
at the right place or making sure the surgeon
operates on the right side of the organ could
represent a big challenge [1]. The progress
has been slow. Healy [2] considers that
healthcare information systems (IS) are
simply following a logistic curve, evolving
like other industries only lagging behind.
The report “To Err is Human” [3] launched
the debate about the importance of using IS
in healthcare to avoid many human errors.
But the introduction of IS in a healthcare
environment requires carefully addressing
information management models and the
integration of the organization information
infrastructure [4]. In 2001, the report
“Crossing the Quality Chasm: A New
Health System for the 21st Century” [5]
identified weaknesses in the design and
safety of healthcare IS. Today, there is some
evidence that most Portuguese healthcare
units, which have for historical reasons a set
of IS “islands”, present evident signs of in-
efficiency, lack of interoperability between
existing systems and weak IS integration
with healthcare processes. Therefore, a sur-
vey was developed to diagnose the hospital
information systems (HIS) situation in Por-
tugal in terms of strategies, tactics and oper-
ations of IS to support hospital services.
Most HIS surveys have looked for the
understanding of the use and the interaction
of users [7-9]. Here, the aim is the under-
standing of the role of people and of man-
agement in the development of strategy for
HIS.
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2. Research Methods

The survey was deliberately built to collect

information about HIS in seven areas to feed

the, adapted to healthcare, Nolan Maturity

Matrix [6] with the information to evaluate

the Portuguese HIS’ stage of maturity:

e HIS strategy and relation to hospital
strategy,

e characterization of the HIS organiza-
tion;

e HIS technology and architecture;

e HIS departments head participation in
hospital management;

e level of skills and training;

e governance model and management
style;

e physician, nurse and citizen partici-
pation.

The survey took place between May and
July 2005, directed to the 73 SNS (National
Healthcare System) hospitals, and geo-
graphically located in continental Portugal,
Azores and Madeira islands [10]. In order to
reach a deeper and coherent understanding
of the HIS situation the survey was sent di-
rectly to HIS department’s heads (HISDH).
The results were then aggregated in an
Excel database and exported and analyzed
with SPSS. In the first case, descriptive sta-
tistic analysis was used; in the case of SPSS,
tests were used to support inductive statistic
analysis. The composition of the Excel
database was done according to the survey
structure.
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3. Survey Results

3.1 Sample and HIS Department
Heads Characterization

From the 73 surveys sent, 30 complete
answers were obtained representing the
sample of responses from HISDH, which
correspond to 41% of the Portuguese hospi-
tal’s universe. 24 out of 30 answers arrived
during the first month. During the two fol-
lowing months the non-respondents were
contacted by telephone and asked to reply
within one month. Furthermore, while con-
tacting the non-respondent, besides moti-
vating further responses, the reason why
they had not answered was collected. From
the many reasons, two were more frequent:
the non-existence of a HISDH (the function
is being done by an external person) and the
HISDH is always busy, not having the time
to answer.

3.2 Geography and Hospital
Dimensions

The answer’s distribution reveals that the
sample is very close to the actual distribu-
tion of hospitals described by Rodrigues
[10]. In the sample, 6.7% of the hospitals
have more than 1000 beds, 10% between
500 and 1000 beds, 13.3% between 300 and
500 beds, 16.7% between 200 and 300 beds,
20% between 100 and 200 beds, and 33.3%
less than 100 beds. The hospitals with be-
tween 300 and 500 beds were the lowest re-
spondents. Surprisingly, the smaller hospi-
tals (<100 beds) were the best repliers.

3.3 Sample Sex and Age
Distribution

From the survey it was found that 77% of the
respondents were male and only 23% were
female. This was somewhat expected, since
most HISDH tend to be men like in other in-
dustries [11]. The survey also revealed that
70% of HISDH were aged between 26 and
45, and that 27% were over 46.
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3.4 Sample HIS Department
Heads Skills and Job Distribution

Globally 36% of the HISDH have no univer-
sity degree whatsoever and if one assumes
the non-respondents in this question to
share this situation (due to not feeling com-
fortable with the situation of not having a
degree) then we reach 47%. Both results are
surprising given the importance of informa-
tion to run a hospital. From the HISDH with
a degree, 30% have a post-graduation de-
gree, revealing that this profession seems to
require continuing studies. These results
contrast with the reality of healthcare pro-
fessionals where everyone needs to have a
degree and most have post-graduate de-
grees. The typification of degrees shows
that most (23%) of the HISDH have a de-
gree in management, 20% in engineering
and 7% in social sciences, such as economy
or psychology.

From the responses to the question on the
“time on the job”, only 27% have stood in
the position of HISDH for more than five
years. 43% have been in the position less
than three years and 17% less than one year.
30% have been in the position between three
and five years. These results show that most
professionals have had little time on the job.
Time is important; one needs at least one
year to know a hospital structure and organi-
zation and any strategic plan will take a
couple of years before the impact can be
seen [12]. Other cases show the importance
of some strategic stability for the develop-
ment of a HIS [13]. Rodrigues [10] identi-
fies that the number of HIS personnel
(everyone working with IS, from manage-
ment to operations) in the whole Ministry of
Health (also including hospitals) has risen
from 246 (in 1993) to 348 in 1998, meaning
a growth of 41.5%, which is lower than the
81.6% growth in other areas. These numbers
mean an average three to four HIS persons
per hospital. With the data from the survey
one could adjust the values of 1998 to 2004.
The survey identifies there has been a de-
crease in the rate of professionals being ad-
mitted since 2000, from 22.5% to 10% in
2003. This phenomenon can be understood
by the pressure to reduce budgets. The ratio
between the number of HIS personnel and

the total number of hospital staff can be an
interesting measure of resources applied in
IS. Comparing the survey numbers with the
reality in the USA [14] and Marburg (Ger-
many) [15] one may find that the ratio of the
largest Portuguese hospital (HSM) is still
only half way compared with Germany and
a fourth from the USA’s average (Fig. 1).

3.5 HIS Strategy and its
Relationship with Management

HIS strategy was analyzed in terms of evol-
ution over time, leadership and board rela-
tionships. 40% of HISDH said that they felt
there was no strategy defined when they en-
tered the organization, 36% acknowledged a
“cost reduction strategy” and 23% men-
tioned a “quality of service improvement
strategy”. 56% of the latter acknowledged
that the strategy was focused on a specific
clinical area, like ophthalmology or oncol-
ogy. Comparing with today’s strategies, only
7% still expressed that there is no strategy,
67% said the hospital is following a “cost
reduction strategy”, and 46% acknowledged
a strategy focusing on improving service
quality. Today, 71% of those betting on
quality said that they are now focusing on a
specific clinical area. When analyzing the
motivation to change strategies, 30% men-
tioned that the change was due to the change
of board teams and 27% due to the change of
board legal status (they became an enter-
prise like organizations) although the other
30% mentioned that they felt no change.
Finding out how the link between the strat-
egy definition and the operational action
was established, 10% considered that there
was no real link between strategy and oper-
ation, they only analyzed and compared
production data from clinical departments;
13.3% did not find any link but neverthe-
less, each clinical department had defined
its own goals. 53.3% confirmed that a rela-
tionship exists in the definition of produc-
tion goals, 10% mentioned that the link is
established within a quality framework
covering all clinical departments and 3.3%
said they were using a Balanced Scorecard
instead.



3.6 HIS Organization Maturity
and Working Methodologies

In the cases of hospitals belonging to the
SN, the organizational structure and board
constitution is still defined by law and itis a
political process [10]. The survey also
covered the use of management indicators
(MI). In 56.7% of the cases MI are used in
association with a quality framework.
73.3% said that they have adopted the finan-
cial indicators from the Healthcare Manage-
ment Institute (IGIF), 80% revealed that
they indeed use some operational indicators
and 36.6% use performance indicators. Pro-
ject management is known to be very impor-
tant for the success of any HIS implemen-
tation [13, 16, 17]. The survey indicates that
40% of the HISDH did not use project man-
agement in their project’s implementations.
Nevertheless, from those who said yes to the
use of project management tools (i.e.,
33.3%), only 3% said that they are using
them every time. 7% said they had only used
them a few times and 10% only in projects
with external firms. 10% added that only a
few managers know how to use them effec-
tively. The survey also identified that 50%
of the HISDH manage all the projects of the
department, which makes sense if one real-
izes that most departments have a lack of
people. These results are very relevant to ex-
plain the many delays (and conflicts) in im-
plementing HIS and therefore the actual
status of HIS in Portugal.

The success factors regarding the imple-
mentation of HIS are, in 26% of the cases,
the participation of physicians and nurses,
followed by user training (17%), and proper
planning (16%), board leadership comes
next with 13%, and CIO leadership (with
12%) is the last of the “top 5. Other factors
were considered: professional project man-
agement (6%), the existence of a quality
framework in place (4%) and “on job” train-
ing (4%).

3.7 HIS Performance
in the Hospitals

Regarding the use of hospital management
applications, most HISDH (53.3%) con-
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firmed that they have an Enterprise Re-
sources Planning (ERP) system and 36.7%
mentioned that they mostly use Microsoft
Office (Word and Excel) to support their
management operations. Only 6.7% said
that they use a different application for man-
agement. When asked about integration of
information for management purposes,
50% of HISDH said there is none. The ma-
turity stage is so low that only 43.3% con-
firmed that they have management reports
available in paper, only 6.7% confirmed to
have management reports available on the
Intranet, 43.3% said they have some sort of
information integration and only 6.7% said
they are implementing “integration en-
gines” to allow them to access data and pro-
duce timely management reports. Concern-
ing the participation of HISDH in the man-
agement processes of the hospital, 53.3%
expressed that they participate strongly by
developing IS solutions to improve hospital
processes. Only 53.3% confirmed that they
produce an annual business plan,16.7% said
they only answered to requests and 56.7%
explained that the HIS department is simply

The ratio between HIS personnel and hospital professionals in three countries

ahelp desk. 30% said that HIS department is
just managing outsourcing services.

Regarding the investment in HIS, the sur-
vey shows that there is a positive evolution
with 63.3% saying that they have been
growing with investment rates of more than
5% per year and 30% explaining that their
growth is slower, between 1 and 5% per
year. This picture reveals a clear increase in
the development of HIS though most of the
money is still going to hardware. When
looking for the level of interaction between
hospitals and society, one can look for the
evidence of signals of the new paradigm of
“citizen centered ehealth”, and one might
look for the types of relationship with com-
munities. Most hospitals (83%) are betting
on the Internet and 87% on newspaper ar-
ticles to divulge hospital activities.

The survey results also identified that
73.3% of HIS departments perform “patient
management” functions, 66.7% perform
“networking and servers management”
functions and 63.3% perform “clinical ap-
plications” function. In 56.7% there is a
“help desk” function and 50% of HIS de-
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Table T Correlation between bed number and “HISDH's qualifications”
Qualification| Less than Under- Technical | University | Post- PhD Total
undergrad- | grauate degree degree graduation
Bed uate
number
<200 1 4 2 3 2 1 13
1.7% 30.8% 15.4% 23.1% 15.4% 7.7% 100.0%
200-399 1 0 0 2 2 2 7
14.3% 28.6% 28.6% 28.6% | 100.0%
400-699 0 1 0 2 0 1 4
25.0% 50.0% 25.0% | 100.0%
>700 0 0 0 0 1 1 2
50.0% 50.0% | 100.0%
Total 2 5 2 7 5 5 26
7.7% 19.2% 7.7% 26.9% 19.2% 19.2% | 100.0%

partments also include the “hospital statisti-
cal” function (mostly in the cases where this
function does not belong to the planning de-
partment). The function of “data security” is
only considered in 40% of hospitals. In
36.7%, HISDH is also responsible for the
telecommunications network (which is
more often included in the hospitality or in
the engineering departments). From these
results, the basic functions of HIS depart-
ments can be identified: “servers and net-
working” and “patient management and
clinical systems”. It is also understandable
that functions like telecommunications,
data security, statistics and electronic equip-
ments could be integrated in HIS services
because they are relevant to the HIS per-
formance and to the management of infor-
mation.

In both Europe and the USA, the com-
munication protocol HL7 has been debated
due to its relevance for the HIS integration
process [8]. In Portugal, there are only a
few known cases of HL7 utilization [18§].
HISDH were asked about their knowledge
of the HL7 framework and only 40% con-
firmed. A datacenter is a basic but critical
element of HIS infrastructure. Although the
technology is mostly simple it requires a
careful project and management. Again, the
survey shows surprising results, where the
typical (63%) data room in a hospital is just
a room containing several servers. Only
23% confirmed to have a “datacenter”.
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Worrisome is that 7% of the answers have
said that data is still located in the depart-
ment’s computers. As far as HIS mainten-
ance is concerned, most hospitals (70%)
chose a combined system, both internal and
outsourcing, specially because they have no
internal staff to do so. Even though, there
are still 23% stating they do it all internally.
In Portugal there is no record of the use of
complete outsourcing solution (although it
is a usual situation in the USA [14]).

As the survey revealed a significant lack
of skills to deal with HIS it was important to
check what is being done in terms of train-
ing. In most cases (67%), a training depart-
ment defines the training of HIS tech-
nicians. In 13% of the cases training is ac-
tually defined by the Board and only in 17%
it is decided by HISDH (usually included in
the annual plan). Another basic element of
HIS network infrastructure is data protec-
tion and security levels. In a report from the
Portuguese Commission for Data Protec-
tion and Security in Healthcare it is shown
that the situation is far from being accept-
able, which matches our data [19].

3.8 Healthcare Professionals Par-
ticipation in the HIS Development
The perspective of HISDH was chosen be-

cause of its stake and expected impartial
view on user’s level of software utilization.

There were two reasons for this: firstly, as
part of a diagnosis, and secondly, because of
its relevance to understand the evolution of
HIS needs. When identifying the most
needed applications a clear fragmentation
was revealed. They mainly focus on “core”
operational applications like PACS, clinical
management, logistics, laboratories and
emergency sorting. From this perspective,
physicians mainly use (47%) SAM (a SNS
medical support system), 20% use PACS
and 13% use SONHO (a SNS administra-
tive management system). As far as man-
agers, they mostly (50%) use SONHO, 43%
use RHV (a SNS administrative human re-
sources management tool), and 37% use
SIDC (a SNS accountability system).

3.9. Crossing Hospital Dimension
and Qualifications Variables

As a working hypothesis, “hospital beds
number” (dimension) and “HISDH’
qualifications” variables were crossed with
SPSS. It is assumed that the number of beds
can be a link to the complexity of the hospi-
tal. As a first order approach, one can con-
sider the number of beds as a variable for the
complexity dimension of the hospital. The
variable “HISDH’s qualifications” is rel-
evant because it could link performance to
the hospital’s ability to respond to complex-
ity. The “number of beds” is subdivided into
four levels and “qualifications” is sub-
divided into six levels. Crossing these two
variables it is possible to see (Table 1) that
smaller hospitals are the ones with the less
qualified HIS personnel (45% of those
without degree) and larger hospitals are
those which have more qualified personnel
(e.g., 100% of HIS heads with post-gradu-
ation). These results show significant corre-
lation between bed number and “HISDH’s
qualifications”.

3.10 HIS Department Strengths
and Weaknesses

HISDH were asked about their perception of
their strengths and weaknesses as teams. Top
five strengths were (in parenthesis the per-
centage, this was amulti-response question):



e “technical skills” (66.7%);

e “motivation and teamwork environ-
ment”(63.3%);

e “organization model” (46.7%);

e “hardware” (36.7%);

o “software” (16.7%).

Top five weaknesses were:

e “hardware” (66.7%);

e “number of professionals” (53.3%);
e “software” (46.7%);

e “strategy” (43.3%);

e “technical skills” (43,3%).

These results show that the top strengths are
related to the teamwork environment, tech-
nical skills and their organization (re-
member that an average HIS team has three
to four elements) to respond to hospital de-
mands. On the other hand, the top five weak-
nesses are technical skills (which also seem
to be a strength, but are they not enough for
the challenges ahead?), lack of proper hard-
ware and software, lack of adequate HIS

Table 3 Nolan Maturity Matrix of SNS hospitals

Table 2 HIS department head job designation (in total
and in percentage)

Job designation Total | Percentage
Director 6 20%
Co-ordinator 5 17%
Informatics technician 3 10%
Financial director 2 7%
Head of informatics. 1 3%
Systems administrator 1 3%
Head of finance and informatics | 1 3%
Head of division ] 3%

strategy and last but not the least, the small
number of professionals.

Another key variable is HISDH job
designation. The results were as follows
(Table 2).

The survey identified only 40% true en-
titled department’s heads (20% with the
position of director, 17% as co-ordinators
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and 3% as head of departments). The re-
maining 60% were mere technicians that
just supplied a basic service (i.e. without the
proper skills to perform the job) or even
people accumulating with other non-IS
functions like a chief medical officer or a
financial director.

3.11 Portuguese HIS Maturity
Level

With all this information it is now possible
to complete the Nolan matrix, which allows
us to assess the HIS maturity level (Table 3).
The case analyzed here is presented in bold.
The Nolan matrix characterizes the aver-
age SNS hospital at stage 3, with a couple of
items still in stage 2, meaning that there are
no organizational conditions to further de-
velop HIS. The SNS hospitals lack in matur-
ity and therefore lack the proper skills to
overcome the challenges posed by HIS. In
order to reach stage 4, the use of more

applications and
little maintenance

Still mainly financial
systems

Many areas not covered
Painful maintenance

covered

Database systems non-
integrated

[T is basically integrated

Some strategic systems
IS infegration

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6

Strategy Hardware and software | IT audition: IS top-down planning Integration, coordination | Business opportunities Looking for strategic
acquisition satisfying the needs of and control focus advantage and monitoring

users
Structure No structure IS group IS department Information centers focused |  Strategic business unit (10 centralized coordination
0N Services

Systems Ad hoc, non-integrated, Many applications, many | Mainly centralized Decentralized, with some | Decentralized systems Interoperability systems
mostly operational gaps non-controled user control but lacking with central control and linked o suppliers and
systems Repeated systems and systems coordination coordination clients
Focused on financial operationdl. Most business parts Ad hoc dicision systems Business-focused DSS New IS products integrating

internal and external data

managers and
DB administrators

information resources
managers

Shared values | Very few Technical worship Senior managers show | Cooperation with business | Looking for opportunities | Inferactive planning and
some interest in IS managers and innovation networking
Skills Mostly technical Systems development IS department head Organizational integration | 1S manager — member of a| Al senior managers under-
methodologies, often believes he knows the | Users know how the IS senior management team | stand IS and its potential
seriously at odds with the | business works
business Project management is | BUsiness management IS director knows the IS director (C10) as a board
required leadership in cooperation | business member
with the business
Style Distant Do not disturh Delegate and control Democratic dialogue Negotiation Business team
People Programers System analysts IS planners and Business analysts and Business team Interactive business team
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Fig. 2 The “vicious circle” disturbing HIS developments

sophisticated tools and personnel is ex-

pected to allow for the “departments” to

evolve into an “IS Business Unit”. Another
relevant characteristic of stage 4 is the ful-

fillment of the integration process and a

more co-operative working culture focused

on the delivery of quality services.

The survey also helped in identifying the
best performing HIS departments and their
characteristics. Four cases were identified
where the characteristics of the head of HIS
department matched those attributed to a
Chief Information Officer (CIO)[20]:

e They all have a university degree and a
post-graduate degree (not necessarily in
HIS).

e They are open to other suggestions and
have an excellent relationship with other
healthcare professionals; they show a
rather dense social network within the
hospital.

e They show leadership skills, which help
them organize their department.

e Some strategic stability was found, mostly
due to the strong relationship with the
board of directors, in some cases even
witharegular presence in their meetings.

e They have denoted meaningful negoti-
ation skills regularly used in their rela-
tionships with the vendors, showing
openness to bolder projects using new
technologies.

e They base their work on a, at least a
“draft” of, HIS strategic roadmap.

e They show conscience of the barriers,
difficulties and complexity.

e They look for opportunities to improve
their hospital with partnerships (univer-
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sities, INA, other hospitals, vendors,
etc.), i.e. with a good external social net-
work.

Therefore, there is evidence for one to con-
clude that, if the head of HIS behaves like a
CIO, it becomes more likely to have a more
developed HIS.

Survey data was also used to fill the
McFarlan matrix to check applications’
portfolio balance [21]. The results show that
the SNS applications’ portfolio is somewhat
unbalanced: There is a generalized lack of
basic support applications, namely a proper
ERP system (with HR functionalities, ma-
terials and stocks management) and a com-
monly shared Intranet. In terms of “oper-
ational” applications, there is a lack in clini-
cal management applications despite a sig-
nificant effort during the last years [22].

4. Challenges:
From Complexity fowards
“Smart” Healthcare

In short, one might see the HIS problem as a
“vicious circle” (Fig. 2). The circle is fed by
both the lack of action of the HISDH (either
due to lack of skills or lack of conditions) to
lead and promote a HIS plan and the lack of
co-ordination from the board of hospital di-
rectors (either due to some strategic instabil-
ity or lack of knowledge). This stable “vi-
cious circle” must be broken to allow for
HIS to develop. The cycle can therefore be

interrupted in four ways, which could be

seen as clues to help define global HIS pol-

icies:

1) Improving regulation quality;

2) Improving competition in the HIS mar-
ket;

3) Improving HIS managers’ skills and
co-operative actions

4) Promoting hospital board’s strategic sta-
bility.

The survey results presented here show that
the medical informatics environment in Por-
tugal is facing a clear challenge to improve
people’s IS education. Furthermore, when
the theory of complexity is applied in
healthcare, some interesting answers will be
reached. Hospitals are complex organiza-
tions and healthcare professionals and man-
agers need to cope with this complexity ac-
cordingly [23, 24]. As far as the government
policies are concerned, this requires the
existence of an adequate regulatory body
able to define (and follow the international
best practices) the “basic rules” of action. At
the operational level, highly qualified pro-
fessionals are needed to act accordingly.
Following this is the way to “Smart Health-
care”, an “integrated and well managed
healthcare IS resources”, where the role of
the CIO is critical to ensure good focus and
implementation [25, 26].

5. Conclusions

Understanding the critical importance of
HIS to help transform healthcare in Por-
tugal, a survey was done that revealed some
aspects that need careful attention: The lack
of qualified IS personnel and the low level
of maturity of HIS were the most signifi-
cant. In order to reach the next stage, inter-
operability and more sophisticated HIS
teams are needed to be able to deal with the
challenges ahead.
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