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ABSTRACT
Implementing information systems (IS) successfully in organizations appears to be a complex task and healthcare information
systems are no exception. Healthcare organizations have expressed concerns about the value they are getting from their
HealthCare Information Systems (HCIS), and they have been searching for ways to estimate/evaluate and justify these projects.
Accordingly, valuing of HCIS therefore becoming an important issue for both managers and practitioners.HCIS evaluation
aims to investigate the current practice of both two types of evaluation: Prior Operational Use evaluation (POUe) and
Operational Use evaluation (OUe) in Jordanian private hospitals to better understand what is required for the evaluation
process and its associated benefits; secondly, to collect information about how hospitals carry out the evaluation process. In
doing so, the research attempts to answer specific questions, such as: How prevalent is POUe and OUe? What criteria are being
used in both types of evaluation? What are the main benefits and uses of each type of evaluation? Findings suggest that most
decision makers do not lay much importance to OUe of their healthcare IS projects, and tend to think of it only as a formality
rather than a proper evaluation process. Without adopting a formal OUe the cost of future health informatics would seem likely
to be less accurately estimated and more typical disappointments faced by managers and owners.
Keywords: Healthcare information systems, mixed research method, evaluation, developing countries, Jordan.

1. INTRODUCTION
Many organizations in developed and developing
countries -in both private and public sectors- turned to
Information Systems (IS) to meet the increasing demands
to increase their efficiency and effectiveness [18]; [19];
[23]; [36]; [16]; [9]; [3]; [4]; [5]; [31].
Organizations specialized in healthcare are no
exception as they have also joined in building their
systems that also require investments in IS [34]. These
systems are known as healthcare information systems
(HCIS) which focus on optimizing and using information
to increase efficiency and effectiveness in healthcare
sectors [30]; [14]; [26].
Such a continuous increase in IS investment
coupled by continuous need for justification presents a
challenge to the IS community. Many organizations
reported that they are uncertain about how to measure
(evaluate) the impact and the outcomes of their IS
investments [7]; [9]; [10]; [12]; [21]; [22]; [32]; [13]; [2].
This paper investigates the evaluation process of
health information systems implemented in Jordanian
private hospitals and explores the main issues related to the
evaluation process. The research is organized as follows:
First, an introduction about the importance of IS in
healthcare sector. Second, a discussion about systems
evaluation, the need for justification and the evaluation
types. Fourth, details of the research approach used are
presented. Fifth, a preliminary findings from phase one

(quantitative) and phase two (qualitative) and Finally,
conclusions, recommendations and limitations of this
research.

2. LITERATURE REVIEW:
JUSTIFICATION AND IS
EVALUATION TYPES
Justifying expenditure on IS is a long standing
problem, and managers for the past few decades have
expressed concerns about the value they are getting from
IS investments; moreover they have been searching for
ways to evaluate and justify the use of IS [2]; [5]; [20].
Evaluation can be defined as: the 'process of
establishing by quantitative and/or qualitative techniques
the worth of IS projects to the organizations' [35]; or 'to
judge or determine the significance, worth, or quality'
(Webster's Dictionary); the process of assessing the worth
of something [6].
Evaluation can be classified into two types with
regards to the timing of evaluation [9]. Type A is a Prior
Operational Use Evaluation; sometimes referred to as exante; formative, or Prior-Implementation Evaluation; or as
we shall refer to it, ‘Prior Operational Use evaluation’
(POUe). POUe is a 'predictive’ evaluation performed to
forecast the impact of the project. This type of evaluation
is carried out prior the system becomes into operational
use –through the development stages of IS- to justify the
investment. Type B of evaluation is carried out when the
system becomes into operational use; this form of
evaluation draws on real rather than projected data, and
can be used to justify adoption [24]; [15]; estimate the
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direct cost of the system, estimate the tangible benefits of
the system [22]; ensure that the system meets requirements
[15]; measure the system effectiveness and efficiency [28];
measure the quality of programs and to estimate indirect
costs and other costs [24]; or to measure the quality of
programmes [9]. We shall refer to this type as ‘Operational
Use evaluation’ (OUe). Figure 1 shows these forms of
evaluation with respect to the system's life cycle from a
system’s inception to the end of its useful life.

questionnaire; followed by data collection
and then data analysis; and finally the
preliminary findings of the questionnaire.
The survey was sent to all private hospitals
(60 private hospitals); data were collected
over the period of April to June 2010 in
Jordan.
We analyzed the data from the responses of the
questionnaire using a combination of the parametric
statistical methods, Descriptive Analysis and Factor
Analysis [27].
Primary data collection for the second phase
consisted of four formal semi-structured interviews over
the period of May to June 2011; interviews were
conducted with the manager of the hospital and the
manager of IS department in both hospitals; researcher was
prohibited from using a recording device and those
interviewed remain anonymous (Hospital_A and
Hospital_B).

Fig 1: IS evaluation types in the healthcare information
systems’ life cycle

3. STUDY DESIGN AND
METHODOLOGY
In order to gather as much information as possible
to understand the whole picture about the procedure of
adopting both types of evaluation in healthcare information
systems; this research follows a phased approach to the
empirical study – namely two phases. By using different
sources and methods at various points throughout the
research, it can be build on the strength of each type of
data collection and minimize the weaknesses of any single
approach. A multi-method approach to evaluation research
can increase both the validity and reliability of evaluation
data. The validity of results can be strengthened by using
more than one method to study the same phenomenon. The
main purpose of the second phase is to capture the
remaining issues that were missed in the first phase [17],
[33].
Phase one of this research required a certain types
of data to be gathered to answer the research questions
(e.g. how prevalent are POUe and OUe of healthcare
information systems). This kind of research question needs
a high rate of respondents in order to generalize the
finding. In phase one, a wide range of data sources were
used, which include:



General information on healthcare systems in
Jordan (Government websites such as [25];
[29].
Data from a survey: we administered a
survey instrument to all private hospitals.
Questionnaire contains four stages (see
Appendix 1): designing and testing the

Fig 2: Research design and phases

4. A BRIEF FINDINGS FROM PHASE
ONE (QUANTITATIVE)
This section presents aggregated results from
direct answers to the research questions mentioned above.
The basic issues considered here are: reasons for adopting
either type of evaluations, criteria used for evaluations, and
uses and benefits of adopting the two types of evaluation
of healthcare systems.
Of the 60 questionnaires addressed to all private
hospitals, 19 completed questionnaires were returned for a
total response rate of 31.7%. The average IS costs for the
private hospitals in the research sample is ($328,000);
while within the sample, 15% (9 hospitals) had
implemented systems that cost more than ($1,140,000).
26.7% (16 hospitals) of the respondent hospitals have
adopted IS as a response to problem(s), while 73.3% (44
hospitals) of the respondent hospitals have adopted IS
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systems searching for ways of improving their efficiency
and effectiveness (see [1]).

5. PHASE TWO (QUALITATIVE)
Findings of phase one gave some insight into the
percentage of hospitals that adopt OUe (OUe) and for what
purposes. The aim of phase two is to explore in further
detail within those hospitals that carry out OUe, why and
how such hospitals go about it in order to better understand
what is required for the evaluation process. In doing so
there is an attempt to answer specific questions: Who is
involved in the evaluation process? What criteria are being
used for OUe? What are the most important barriers
obstructing the adoption of OUe? Further, this phase
attempts to clarify the gap between the outcomes of POUe
and OUe and its causes. Based on the findings from phase
one it was evident that not many hospitals conduct OUe.
Further, some of the hospitals do not know much about it.

tasks and identifying the resources (people, hardware,
software, and services) in order to prepare the schedule
plans and spending plan. Apparently, the hospital team
lack of experience in understanding the healthcare system's
requirements as one of the hospital team mentioned: 'when
we have been asked for what we are expecting from the
healthcare system to do? We asked for a complete, fast,
consistent, advanced system with a developed hardware'.
At the end of planning phase, the project plan consists of
the main estimation sides of the healthcare system such as:
scheduled plans and spending plan as shown in Table 1.
Table 1: Scheduled plan and spending plan and the
deviation of healthcare system

Project
phase

Estimated
duration
(month)

Estimated
cost (1000
J.D)

Deviation
in
scheduled
plan
(month)

0.5
1.5
7

5
15
550

1

Deviation
in
spending
plan
(1000
J.D)
110

2

80

1

40

11

650

2

150

6. CASE ONE: HOSPITAL_A:
For the purpose of this research ‘Hospital_A’ will
be used to refer to the first hospital being studied.
Hospital_A is a private hospital which has 300 full time
employees and around 100 visiting doctors. It is engaged
in providing a wide range of healthcare services.
Hospital_A has a main IT department which organizes and
manages all healthcare sub-systems which include: (patient
database, pharmacy subsystem, doctors database,
employees database, financial sub-system…etc.); all these
sub-systems were independent.
6.1

The
Current
Sub-Systems:
Preliminary
Evaluation
The hospital manager has received an official
demand from the users stated that the hospital has to
establish a new proper system due to a lot of problems in
the current system and to keep base with the continuous
development. The general manager asked the public
relation department manager (the son of the manager) to
establish a team its responsibility is to evaluate the current
sub-systems in terms of efficiency and effectiveness and to
suggest an applicable solution within a month. The team
stated that 'the reasons for adopting prior operational use
evaluation (POUe) is to justify the adoption of the new
system to the hospital manger; to report about the system
performance -the effectiveness and efficiency-; and to
ensure that the new system will meet the anticipated
requirements; however, we did not pay much attention to
the issue of cost side… we do not have an experience in
evaluating such systems and we do not know any formal
evaluation method, further, there were lack on agreement
on the evaluation criteria; in other words, what to evaluate
and how to evaluate…'; however, they evaluate the subsystems based on their historical and the usage experience.
6.2 Initiation and planning phases of the new system
The two teams started to set the main healthcare
system's requirements by outlining all healthcare system's

Initiation
Planning
Executing
Close
down
Total
6.3

Implementation and closing down the new
system
IT Company went through the implementation
phase of the system and the hospital team was involved in
monitoring the performance of implementing the system
against the system's plan. After producing many
deliverables from the system, the hospital team became
more aware and gained experience in the specifications of
the system and that direct them to inquire more functions
from the IT Company. IT Company realized that the
change requests from the employees will cause a deviation
in both (scheduled plans and spending plan) as shown in
Table 1.
6.4

Operational use phase
The hospital team and the developers conducted a
review process (formal OUe) of the healthcare system. The
review process took less than 3 months. According to the
team the most important benefits and uses of OUe were (to
verify that installed system meets system requirements,
close out the system development project, to justify
adoption, and mainly to transfer responsibility from
developers to users, and Report on system effectiveness to
management). Whereas, evaluation of system development
project and provide feedback for modification to
development methods; measuring benefits and costs,
measuring system's risks and barriers were less important
benefits and uses of OUe.
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7.1
6.5

The gap between estimation and potential
outcomes:
Budgeted cost of the work scheduled (BCWS) of
the project was (650000 J.D) and the duration was (11
months) as shown in Figure 3. The outcomes of the
operational use evaluation showed that there is a gap
between project plan (at the beginning of the project) and
the actual plan. The gap consist of two main factors, a
deviation the scheduled plan and an overruns in spending
plan as the system cost (800000 J.D which is the actual
cost of the work performed ACWP (150000 J.D over
budget –cost variance –CV-); however, in terms of the
system's specifications, the hospital manager stated that the
system met its anticipated requirements in a good quality
and with all the modification.

Fig 3: The gap between estimation and actual system's
costs and duration

7. CASE TWO: HOSPITAL_B
For the purpose of this research, ‘Hospital_B’
will be used to refer to hospital two being studied.
Hospital_B is a private hospital. It has 230 full time
employees and around 70 visiting doctors. It is engaged in
providing a wide range variety of healthcare services.
Hospital_B has a main computer department, which
responsible for managing all tasks of healthcare subsystems.
The subsystems in Hospital_B have many
problems, as the hospital manager confirmed 'we have
major issues in reliability, the data is not consistent and
there is no integrity, sometimes the data is inaccurate and
all the hardware needs upgrade. The manager of
Hospital_B collected information about the system and
recommended to the owner to purchase a copy of the same
system; after negotiation and because of the owner of
Hospital_B is an investor; he decided to buy IT company
to compete and for investment purposes.

Prior Operational Use and Operational Use
evaluation at Hospital_B:
According to Hospital_B manger: 'we have
bought the IT Company for 1 million J.D; we get the
system for free; also I think we will market the system to
other at least 4 to 5 hospitals and that will be a good
investment'. Because Hospital_B bought the system ready
to use they did not conduct any type of prior
implementation evaluation to the system; however they
(hospital manger and users from different department in
the hospital) reviewed the system in terms of functionality
and there are lack of agreement on the evaluation criteria,
though they did some change to improve its performance.
The review process (formal OUe) took around 7
months. As mentioned above, the reviewer focused on the
information quality of the system such as: accuracy of
information, adequacy of information, appropriateness of
information, however, scheduled plans is from the least
important OUe criteria as one of the reviewer said 'we are
not in a hurry, we have enough time to review the system
as we own the IT company'. The reviewer of the system
declared that there were some obstructions of conducting
formal OUe from these are 'we have lack of awareness on
the OUe criteria and method, also, OUe will cost us too
much as we do not have a qualified evaluator in the
hospital or in the IT company. OUe will distract us from
other work in the hospital; furthermore we have already
bought the system so we have to use it and to market it'.
On the other hand, the main reviewer pointed out
about the main uses and benefits of using or conducting a
formal OUe as 'from my point of view OUe is very
important, the most important uses and benefits are: in
order to justify the investment and the adoption of the
system, also, for continuation or termination of installed
system; to report on the system's effectiveness and
efficiency to sponsors and management; to verify of
economic payoff of the system, measuring system's
benefits (tangible and intangible). However, the least
important uses and benefits of conducting formal OUe in
our hospital are: to measure the cost side which include
(expenses saved, reduction in other staff salaries, and
unexpected costs), and to transfer responsibility from
system's developers to users as the hospital and developers
are in the same side'.
7.2

The gap between estimation and potential
outcomes at Hospital_B:
The healthcare system at Hospital_B is
operational for the last 2 years. When investigate the
current situation of the systems in terms of its planned
objectives. The manager of IT department at Hospital_B
declared that ‘we did not conduct any type of formal
evaluation after the first time we installed the system;
however, I can say that there is a deviation or unexpected
outcomes from the systems in terms different criteria or
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factors. Firstly, we were expecting we will market the
system as the owner expect to at least 4 to 5 hospitals;
though, we did not sell any copy of the system and this
was a big issue as the system cost us around 1 million J.D,
and this is the first deviation (gap) in the cost side.
Secondly, in terms of the system’s benefits, it is cleared
that the system is efficient and effective, yet, it is difficult
to measure the real benefits from it (quantitatively or
qualitatively) since most of the system’s benefits are
intangible and this type of benefits are difficult to be
measured. Thirdly, after using the system for a while it is
difficult to make any improvements or modifications as
most of the developers in the IT company which the
hospital owned were left’.

8. CONCLUSIONS, RECOMMENDATIONS
AND LIMITATIONS
Based on a sample of Jordanian healthcare
systems in a private hospitals, this paper has examined
how prevalent both types of evaluation POUe and OUe of
healthcare systems in private hospitals in Jordan, the
criteria are being used in order to evaluate healthcare
systems, as well as the main uses and benefits of adopting
both types of evaluation –POUe and OUe-.

research confirms that diffusion of the importance of OUe
amongst both the academic and practitioners’ communities
could play an important role in more healthcare
information systems effectiveness and less disappointment
and less systems failure. We hope the reader agrees, in
which case this paper has made such a contribution.
This research focuses on the private sector of
hospitals but it does not include any information about the
public sector. Private hospitals in Jordan are more
developed in terms of using IS than the public healthcare
organizations which suffer from lack of resources. The
results of OUe in private hospitals, if and when it is carried
out could be useful for public healthcare organizations. In
a developing country like Jordan which has limited
resources, the lessons learnt from the implementation of
information systems and the deviations that occur in such
systems could be useful in estimating the budgets required
for the implementation of such systems in the public
sector, given the limited resources available for such
organizations. It is understandable that the scope of
systems for public healthcare is different; nonetheless, the
results of OUe of systems in the private sector could still
be useful for decision makers.

The results of the analysis have shown that most
hospitals attach great importance to the measuring of
benefits rather than the issue of costs. Furthermore, most
decision makers do not place much importance on OUe of
their healthcare systems and most managers tend to think
of it only as a formality rather than a proper evaluation
process as shown in case one and case two.
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Net operating costs (saving of system)
Appropriateness of information
Adequacy of information
Hardware performance
system
Barriers to Operational Use evaluation

Operational Use evaluation
Involvement in and determining operational use
evaluation method and criteria
Involvement
Determined Determined
in
evaluation evaluation
evaluation
method
criteria
process

Group

Rank
(0-9)

Barrier

User
department
Customers
department
IT
department
Internal
audit
External
audit
Project team
System
department
manager

Unavailability of users to spend time on
evaluation activities
Availability of qualified evaluator
Operational Use evaluation is too difficult
The lack of an appropriate method of
Operational Use evaluation
The lack of an agreement on criteria of
Operational Use evaluation
It distract from other work
May the results would be used in a negative
way
It costs too much
It is not necessary

Benefits and uses of Operational Use evaluation
Benefits and uses

Operational Use evaluation criteria
Factor
System’s impacts on users and their jobs
System’s fit with the impact upon
organisation
System performance versus specifications
Quality of programs
Project schedule
Internal control
Accuracy of information
User satisfaction and attitude towards
system
System usage
User friendliness of system-user interface
Timeliness and currency of information
System security and disaster protection

Rank
(0-9)

Rank
(0-9)

Verification that installed system meets
system requirements
Provide feedback for modification to projectmanagement method
Clarify and set Priorities for needed
modifications to installed system
Close out the system development project
evaluation of system development project
personnel
Justify adoption, continuation, or termination
of installed system
Report on system effectiveness to
management
evaluation and refinement of system controls
Verification of economic payoff of system
Estimates of operational costs
Estimates of training costs
Estimates of maintenance costs
Estimates of upgrades costs
Provide feedback to system development
personnel
Transfer responsibility for system from
developers to users
Provide feedback for modification to
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development methods
Reduction in clerical salaries
Reduction in other staff costs
Other expenses saved

Reasons for adopting Operational Use evaluation
Factor

Rank
(0-9)

Tangible benefits
Justify system adoption
Other benefits
Indirect costs
Estimating of system life
Direct costs
Other costs
Risks
Barriers
Intangible benefits
Move responsibility to users
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