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Abstract

The study aims at determining the factors that that have the most impact on the
financial performance of insurance companies in Jordan. These factors include the
compulsory insurance for the motors system (MO), the size of the company and its age,
and the debt ratio (DR). The insurance companies’ financial performance is measured
by the return on assets (ROA), the return on equity (ROE), the market value (MV), and
the ratio of investment to the total assets (INV/ASS), as well as the ratio of net
premiums written to equity (NPE), the rate of change in premiums written to equity

(PAC), and the net technical reserves to net realized premiums (TRNP).

To achieve the objectives of the study, the researchers used the financial
statements for nineteen insurance companies in Jordan, at the time that eight companies
have been excluded for various reasons, for the period (2003-2013), which is a period
that was followed by the most important modification that occurred in the compulsory
insurance system for motors. The researchers concluded through applying the least
squares and simple regression methods that the debt ratio (DR) is one of the most
influencing factors on the financial performance of insurance companies in Jordan
through the financial performance measures that were used followed by the company's
size, the compulsory insurance for the motors system (MO), and the age of the

insurance company (AGE).

The researchers recommend that the current compulsory insurance motors
system need to be revised and updated and that the investments of the insurance sector

must be directed to enhance economic development.

Key words: Insurance, compulsory insurance motors system, financial performance,

Jordan
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1. Introduction

Physicians who use paper-based medical records are constrained from sharing
medical information of their patients with their colleagues unless their medical records
are copied and hand carried, mailed, or faxed to them (Phichitchaisopa and Naenna
2013; Goldsmith, Bluementhal & Rishel, 2003).

These constraints pose a significant barrier for physicians in providing timely
needed services for their patients. The same is true in rendering services such as
ordering medications and laboratory tests. Goldsmith et al. (2003) further added that
the Institute of Medicine of the National Academies, United States of America,
advisers to the nation on science, engineering, and medicine, pointed to the poor
information management at the hospitals and clinics as a major cause for the
unacceptably high level of medical errors in the United States. Various studies have

supported the need for better information management in hospitals.

For example, a study conducted at the Brigham and Women’s Hospital of
Harvard Medical School found that the rate of serious medication errors was reduced

by 55 percent after the introduction of (CPOE) system (Bates et al., 1998).

Moreover, several research studies have suggested that implementing CPOE at
the healthcare systems and hospitals in the United States could potentially improve the
quality of healthcare in the country (Schiff et al., 2015; Goldsmith et al., 2003 and
Bates et al., 1998). Therefore, hospitals and the healthcare systems in the United States
are under pressure now to install the CPOE system, successfully implement it, and
enable physicians to adopt the same. In order to achieve this, each medical record

must first be converted from the paper medium to the electronic medium.

In this regard, Blodgett (1997) stated that changing from paper of based
medical records to electronic medical records has not received the needed push
because of lack of government involvement. However, in 1996 the Kennedy/
Kassebaum Health Care Reform bill was passed by Congress and later signed into a
law (Blevins, 2002; Blodgett, 1997). The Act, known as the Health Insurance
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Portability and Accountability Act (IPAA) of 1996, established standards for privacy,

security, and electronic data interchange of health information.

One of the important requirements of Health Insurance Portability and
Accountability Act (HIPAA) is that healthcare and medicine professionals follow

standardized formats for all information exchanges.

2. Problem Statement

Although several studies have been dedicated to exploring the CPOE system
field in different contexts, studies focusing on Jordan identifying the main barriers to
CPOE adoption are still lacking. In the face of the current fast-paced and technical

world, only a few hospitals in Jordan have managed to implement the CPOE system.

In the context of Western countries like Sweden, the U.K., the Netherlands and
Australia, over half of the primary care physicians in hospitals are familiar with the
employment of CPOE (Ash & Bates, 2005; Podichetty & Penn, 2004). It is however
notable that while CPOE systems have been extensively utilized in the mentioned
countries, they have a tendency to confine the system’s use to local practices and
information concerning such practice are limited (Schiff et al,, 2015 and Ash & Bates,
2005). In the U.S., the use of CPOE is lagging compared to the above countries, but
still leading in comparison to others aside from them in the actual CPOE system use
(Schiff et al., 2015;Ash & Bates, 2005; Podichetty & Penn, 2004). This only indicates
that Jordan is still far from being a country whose widespread familiar use of CPOE

system is acknowledged.

On the basis of several studies, paper-based medical records are an ineffective
alternative, particularly when timely information concerning the medical history of a
patient is required, and this could lead to the difference between life and death of the
patient. On the other hand, a CPOE system is capable of providing real-time access to
the complete medical history of the patient, promoting more accurate and suitable
treatment. According to studies, several common medication errors top position as the
most generate cause of preventable accidents in the hospital that can be prevented
through the use of the CPOE systems (Schiff et al., 2015 and Poon et al., 2004). It is
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therefore logical to state that patients along with healthcare industry can leverage the

systems adoption (Ranji, Rennke, and Wachter 2014).

In a related study, Wager et al (2000) focused on five practices that used CPOE
systems and found that the users are convinced of the system’s access to records and to
records being organized, legible and complete — consequently, the quality of patient
care services showed great improvement after the adoption of the system. The
awareness of the CPOE extensive functions work towards the achievement its usage

level and ultimately, enhanced healthcare delivery.

3. Research Objectives

This research primarily aims to examine the factors affecting the actual use of
CPOE in the Jordanian context .
Therefore, the following research objectives are developed;
1. To determine the factors that Jordanian physicians perceive to improve their actual

use of CPOE in the healthcare environment.

2. To determine the significant factors that Jordanian physicians perceive to influence

their actual use of CPOE in the healthcare environment.

3. To investigate relationship between patient confidentiality and privacy, and security
of CPOE with its access and use in terms of PEOU and PU.

4. To develop and propose a TAM-based model that encapsulates factors influencing

the actual use of the CPOE system among Jordanian physicians.
4. Scope of the Study
The scope covers the factors influencing the actual use of CPOE system among

the physicians in the Jordanian healthcare environment. These factors are patient

confidentiality and privacy, and security of CPOE access and use.
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5. Physicians and CPOE system

Physicians required to use the CPOE system for orders may have many
legitimate concerns in adapting to a new technology. Chau and Hu (2002) opined that
physicians are more likely to practice medicine in the way they were trained, and so
their role in the implementation process of inter organizational healthcare information
systems is critically important. Further, physicians feel that technology is distancing
them from patients, leading patients to describe them as cold in personal interactions
(Magenau, 1997). According Magenau, (1997) like patients, physicians also want to
retain the face-to-face interaction in the way they were trained - yet another reason for

physicians to resist CPOE in their practice.

Moreover, physicians have unfavorable attitudes to implementing clinical
information systems in their practice as these are bound to interfere with their routine
work (Green, 2015; Anderson, 1997; Anderson & Aydin, 1997). Further,
implementation of clinical information systems in medical practice also undermines
the autonomy of physicians as their workflow and decision making are governed by

the systems.

Although physicians could be blamed for resisting the implementation of a
new clinical information system, it could be argued that they are fully justified in
doing so for systems that facilitate medication errors in their practice (Green, et
al,2015 and Koppel et al, 2005). What are the physicians supposed to do if the system
is faulty, difficult to use, or not useful to effective practice? What approaches should
the physicians take if the system interferes with their workflow and causes delays in
placing orders for the ailing patients? Under these circumstances, is it appropriate to
resist the new technology implementation? This underlies the importance of the
management and the implementation team to acknowledge the problems faced by

physicians in working with clinical information systems and to resolve the issues.

Versel (2014) argued that using the authority and power to implement the
same would result in a situation similar to physicians’ revolt against using the CPOE
at Cedars Sinai hospital in Los Angeles and could potentially lead into an

implementation failure.
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Added to the above, the examined CPOE system highlighted 22 medication
error types that frequently occurred and the physicians had no recourse but to work
around the system to handle the errors caused by it and those that it prevented
(Koppel et al., 2005). Such strategy was frequently called for in order to achieve
efficient and timely patient care as CPOE implementation does not ensure its efficient
use. Considering the innumerable issues faced by physicians in CPOE use, and the
working around the system, the mandate of its use among physicians appears useless.
In other words, mandating the use of the system or making it required for them to use
it would not effectively lead to their successful adoption (Green, et al,2015 and Versel,
2014).

The prospect of physicians adopting the CPOE system in their practice largely
depends on their acceptance of the system and their willingness to use the system (or,
willingness to perform the behavior in an efficient manner. Acceptance, willingness,
and performance are in turn dictated by the ease of use and usefulness of the
implemented system as perceived by physicians and not as purported by the
proponents of the CPOE system The ability to develop new technology alone is not
sufficient for success of any technology, but the acceptance of that technology by the

users ultimately decides its successful implementation (Davis, 1989).

The above concept is based on an important and fundamental business
principle: the product(s) of any business must be acceptable and must satisfy the end
users or consumers if the business is to survive. With respect to the present study, this

business principle and the adoption of CPOE are explored through the TAM .

5. Patient Confidentiality and Privacy

The data concerning patients may be exposed to clear and obvious, as well as
indiscernible threats to privacy and confidentiality at two levels; internal data
circulation through Integrated Delivery Network (IDN) and external relaying of the
data through the Internet (Pageler, et al., 2013 and Simpson, 2001). Lack of such data’s
confidentiality and its exposure to risks could mean the compromise of doctor-patient

relationship as such relationship is based on trust.
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Lack of trust on physicians would prevent the patients from disclosing
intimate and embarrassing or even damaging information concerning themselves for

effective diagnoses and treatment (Harrington, et al., 2014 and Lazoff, 1997).

Therefore, it is crucial for hospitals and healthcare organizations to document
records and ensure that they are accessible to physicians and other healthcare
providers while protecting patient privacy (Dodek & Dodek, 1997) - a feat that is
often easier said than realized. This is because the privacy protection hinges on the

relevant people’s integrity — ones that have a direct access to the private information.

Careless use of electronic technology can result in invasion of patient privacy
(Pageler, et al., 2013 and Gallagher, 2004). It also hinges on the institutional policies
and practices facilitating the considerations of privacy (Cresswell, et al., 2014 and
O’Brien & Yasnoff, 1999).

The evaluation of privacy and confidentiality was addressed by researchers
through surveys concerning information of accessibility to nursing staff in a major
acute care hospital in the U.S. (Curran & Curran, 1991). Curran and Curran (1991)
found that seventy-two percent of the respondents accessed information regarding

patients in an area that is not assigned to them through the hospital’s network.

This is despite the fact that the HIPAA establishes the medical record
standards (Cresswell, et al., 2014 and and Loomis, Ries, Saywell and Thakker, 2002)
where the following are mandated (Simpson, 2001); 1) ensuring that electronic patient
information is kept intact, 2) controlling access to individually identifiable patient
information and implementing audit trails, and 3) ensuring that information remains

uncorrupted on the way to the user or to and within storage.

. . - “ e & -
$2016 gl o93len /21437 Ul gy (2) 3ta 3 Al Sl 19 pslaB pytal) ki) s



E Behavioral Intention, Perceived Ease...... 9wl eliw las S ¢

e | [

Judging from the above, patient confidentiality is an issue that is of top priority
among physicians who took the Hippocratic Oath to preserve their patients’ privacy,
and among the top management as they could be at risk of litigation if the privacy
information is breached. In this regard, Dodek and Dodek (1997) related that
confidentiality is an individual’s right rather than a privilege and as such, management
and administrators may not be as eager to implement CPOE systems in their hospitals

if they perceive that such systems could lead to the breach of patient privacy.

6. Security of CPOE Access and Use

Privacy remains impossible without security according to Ancker, et al., (2014)
and Gallagher (2004) in the context of electronic medical records use, compounding
challenges have been raised and highlighted (Marr, 1994). In comparison with the
traditional paper-based record, an e-record facilitates extensive accessibility following
the engagement of the system (Dodek & Dodek, 1997). Using the right access code can
enable the individual to go through data on every system in the computer terminal
(Ancker, et al., 2014; Marr, 1994; O’Reilly, 1995).

This has justified the concern of desirous implementers of the HER system
and this concern has been compounded by several incidents one of which took place
in Florida, U.S. brought to light by Doyle (1995). In this incident, the teenage daughter
of a hospital employee made use of a vacant computer terminal to access patients’
records who had their blood tested - she jokingly called several patients to inform

them of their impending pregnancy or HIV infection (Doyle, 1995).

Security concerns basically have extensive reach as it covers issues of
authentication (gaining access), secure transmission (to prevent unauthorized
information interception), and firewall protection (Ancker, et al., 2014; Andriole, 2014
and O’Brien & Yasnoff, 1999). Patient information access would have to confined to
authorized individuals, e-communications including e-mails have to be encrypted, and
IT personnel has to implement audit trails as well as identity information (Harrington,
et al., 2014 and Gallagher, 2004). Such security measures should be aligned with
sufficient ease of use because complex and difficult systems that often take time to use

may lead to diminished system benefits (O’Brien & Yasnoft, 1999).
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Evidently, making sure that CPOE is a secure system is a challenging feat, both
in essence and in cost for potential implementers and as such, although they are aware

of its advantages, they may still not be inclined to implement it.
7. Technology Acceptance Model and Hypotheses of Research

Factors that predict Information Technology (IT) acceptance has received

much attention because a major goal for many organizations is IT adoption and use

(Martins, Oliveira, and Popovié, 2014 and Money & Turner, 2004). The TAM is one
such research model. Fred Davis developed TAM in the mid 1980s under contract
with IBM Canada to evaluate the market potential and product development for
emerging personal computer based applications in the areas of multimedia, image

processing, and pen based computing (Davis & Venkatesh, 1996).

TAM is specifically designed to study IT adoption and use, and to predict and
explain user acceptance of information technologies (Davis, 1993; Morris & Dillon,
1997).

With TAM, researchers and practitioners can identify why a particular system
may be unacceptable to the users, and pursue appropriate corrective steps (Davis,
Bagozzi, & Warshaw, 1989).

Moreover, two important constructs or variables namely, perceived Ease of Use
(PEOU) and perceived Usefulness (PU), are the main pillars of the TAM. In this
model, PEOU and PU are first dependent variables with respect to all external
variables. In addition, PU is also a dependent variable to PEOU. PEOU and PU are, in
turn, independent variables with respect to the next dependent variable, Behavioral
Intention to use (BI). PEOU and PU, with relative weights, jointly influence BI. BI, in
turn, is an independent variable to system usage, the surrogate for CPOE adoption,
another dependent variable of this study. PEOU, PU, and BI are also classified as
intermediate or mediating variables since the effects of other variables are mediated

through them.

. . - “ e & -
$2016 gl o93len /21437 Ul gy (2) 3ta 3 Al Sl 19 pslaB pytal) ki) s



E Behavioral Intention, Perceived Ease...... 9wl eliw las S ¢

e | [

Also, Behavioral Intentions to Use (BI) is addressed in two hypotheses of this
study as shown in Figure 1. BI is measured as the strength of a person’s intentions to
perform a conscious act such as deciding to accept (or use) a particular system or
technology (Tarhini, Hone, and Liu, 2014; Ajzen & Fishbein, 1980; Chau & Hu, 2002).
As for CPOE Acceptance, according to TAM, CPOE Acceptance is defined as the
potential user’s predisposition toward personally using the CPOE system and CPOE
acceptance leads to CPOE usage (Tarhini, Hone, and Liu, 2014; Davis, 1993; Davis et
al., 1989; Morris & Dillon, 1997).

CPOE Usage is measured by the self reported estimation of usage on the job
(Davis et al., 1989; Lucas & Spitler 2000). However, Constructs of TAM, namely
perceived ease of use (PEOU), perceived usefulness (PU), behavioral intention to use
(BI), and system usage are examined within the TAM as the causal chain links the
variables PEOU and PU to system usage, the surrogate for Usage CPOE adoption, as

shown below in Figure 1.

Patient E Perceived :
Confidentiality i | Usefulness | 1
and Privacy [1il» of CPOE || H3
E E Behavioral
| T : Intention H4 Actual of
5 5 to Use Use CPOE
! ! CPOE "l System
Security in | Perceived i (B1)
CPOE ! Ease of !
Accessand |[F12 1| Useof
Use > CPOE :

Figure 1 Model Research Based on Technology Acceptance Model
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Based on the revised TAM, as shown in Figure 1, and its description, the following

research hypotheses are tested;

H1: Patient confidentiality and privacy will have a significant positive influence on

usefulness of CPOE usage.

H2: Security of CPOE access and use will have a significant positive influence on ease
of use of CPOE.

H3: Perceived ease of use and usefulness of CPOE will have a significant combined

positive influence on actual use of CPOE System,

H4: Behavioral intention to use CPOE will have a significant positive influence on

actual use of CPOE System.

8. Sample and Data Collection

The researcher in this study used personally administered questionnaire as the
data collection method. There are several reasons, which have inspired the researcher

to choose the questionnaire approach.

The first reason is related to the large scale sample being investigated. The
convenience of the questionnaire as a data collection method in large scale samples has

proven to be reliable.

Secondly, anonymity is assured. Thirdly, doubts regarding the wording of the
research can be eliminated and clarified. Fourthly, the response rate usually yields a

high rate.

The present study’s questionnaire was a modified version of the surveys
proposed by previous studies (i.e., Haslina, 2009; Alanazy, 2006; Davis, 1989). The
questionnaire constitutes 3 pages divided into 7 parts in the following manner; in Part
1, the physicians’ background information is solicited, and this is followed by Part 2

that contains the items concerning the physicians’ experience in using CPOE in their
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workplace. Part 3 contains 4 items that measured patient confidentiality and privacy
on a 5-point Likert scale, while Part 4 contains 4 items that measured security of

CPOE access and use on a 5-point Likert scale.

This is followed by Part 5 that contains 6 items measuring perceived ease of
use on the same Likert scale, and Part 5 that contains 6 items measuring usefulness of
CPOE. Lastly, Part 7 contains 4 items measuring behavioral intention towards CPOE

use on a 5-point Likert scale.

The questionnaire was initially developed in Arabic language and was
translated into English through the assistance of two translators who are proficient in
both languages. It was then back-translated into Arabic by another proficient
translator after which the latest translation is compared to the initial one to ensure

consistency and accuracy of translation.

In order to carry out the aims of the research, respondents were represented by
physicians chosen from two hospitals, in the University of Jordan Hospital
(government hospital) and and Khalidy Hospital (private hospital). The two hospitals
were chosen for their pioneering implementation and use of EMRs in Jordan, and

their level of expertise in the CPOE system implementation.

The sample size was determined using Sekaran’s (2003) suggested method,
population (Physicians in the both of hospitals) was 230, then the sample size should
be a minimum of 144 respondents. Therefore, in this study, attempts were made to
increase the response rate through reminding the respondents by telephone calls and
self visits as suggested by Sekaran, (2003). As a result of these efforts, out of 144
questionnaires distributed personally by hand to the respondents in hospitals, 118
respondents responded and returned the questionnaires making a response rate of
82%
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9. Hypotheses Testing and Results

On the basis of the technology acceptance model (TAM), the six proposed
hypotheses were tested through hierarchical multiple regression analysis, with the

researcher determining the sequence of variables entered (See Figure 1).

The researcher also carried out structural equation modeling (SEM) PLS data
analysis estimations as PLS can handle minimal sized samples and residual
distribution requirements in order to validate the model (Chin, Marcolin & Nested,
2003).

The technique requires the variables entry to be defined based on theory. More
specifically, Schwab (2000) stated that the minimal number of cases to independent

variables should be in the ratio 5 is to 1, while the preferred ratio is 15 is to 1.

In the present study, owing to the use of index/average score for the three
constructs, the preferred ratio was met by the 24 valid cases. Consistency was achieved
with the prior relevant TAM studies like the use analytical methods by Davis et al.
(1989), Davis (1993) and Morris and Dillon (1997), linear regression analysis for
hypotheses testing, and path coefficient estimation, as identified by standard

regression weights known as beta (B). The weights were used to estimate the effects

(both direct and indirect) of the constructs as proposed in the hypotheses.
10. Reliability and Validity Analysis

The assessment of model reliability and validity - particularly convergent
validity was done based on three conditions, which are minimum item loading (\) of
0.6 (Chin, Gopal & Salibury, 1997), minimum composite reliability (CR) of 0.8 and
Average Variance Extracted (AVE) for constructs that exceed 0.5 (Fornell & Larcker,
1981).
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Moreover, the construct reliability values obtained were all over 0.90 and the
items loadings were over 0.60 for convergent validity, with AVE that ranged from 0.68
to 0.95. With regards to discriminant validity, the AVE square root of a construct
should exceed its correlations with other constructs and based on this premise, the
outcomes indicated that reliability, convergent validity, and discriminant validity all
obtained acceptable values. Therefore, multiple regression analysis was conducted to
assess the effects of 6 predictor variables on the intention towards CPOE use. It was
revealed that none of the variance inflation factors (VIFs) exceeded 5, ensuring that
multicollinearity issue does not exist (Bliemel, Eggert, Fassott, & Henseler, 2005 and
Hair et al., 1992).

Furthermore, the researcher made use of the structural model to examine the
proposed model’s causal structure, with the standardized PLS path coefficients

highlighting the results variance of the structural model.

The statistical testing conclusions basically revealed that all the hypotheses
supported the model - in other words, the CPOE system use was positively predicted

by the instability to explain patient confidentiality and privacy with usefulness of
CPOE usage, where standardize path coefficient was found to be (B=0.36, p<0.001),
security of CPOE access and use with ease of use of CPOE (B=0.39, p<0.001),

perceived ease of use and usefulness with behavioral intention to use CPOE (B=0.37,
p<0.001), and finally, behavioral intention to use CPOE with actual use of CPOE

system ([3=0.38, p<0.001).

From the results, it could be deduced that instability of patient confidentiality
and privacy constituted 78.4% of the variance in usefulness of CPOE usage, security of
CPOE access constituted 68.3% of the variance in ease of use of CPOE usage, and
perceived ease of use and usefulness explained 77.2% of the variance in behavioral
intention to use CPOE. Finally, Behavioral intention to use CPOE constituted 75.5%

of the variance in actual use of CPOE system.
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11. Discussion of Results

As consistent with the proposed hypotheses, it was found that instability of
patient confidentiality and privacy, and security of CPOE access had a significant
relationship with usefulness and ease of use of CPOE usage. More specifically, a
significant relationship was found between Perceived Ease of Use and Usefulness with
Behavioral intention to use CPOE. Lastly, behavioral intention significantly related to

actual use of CPOE system.

H1: Patient confidentiality and privacy will have a significant positive influence on

usefulness of CPOE usage.

On the above basis, the study results showed a significant relationship between

patient confidentiality and privacy with usefulness of CPOE usage (H1) at a significant

level (B=0.36, p<0.001) Moreover, the amount of variance (Rz) in patient
confidentiality and privacy is explained by usefulness at 78.4% indicating support for
the hypothesis. The results show that Jordanian healthcare professions are not so
inclined towards using CPOE system for their lack of security towards ensuring
confidentiality. This is similar to prior studies — particularly Andriole, (2014) and Dick
and Steen (1991) who showed that nurses obtained patient information that they were

not authorized to access. It is fortunate that privacy control has progressed since then.

It is evident that physicians do not take patient confidentiality and privacy
lightly since they are bound by the Hippocratic Oath that mandates their preservation
of patients’ privacy - the same goes for top-level management who cannot take the

issue for granted as this could lead to litigation in case of breach of privacy.

Because confidentiality is a right rather than a privilege (Dodek & Dodek,
1997), it logical to state that management and administrators are not as inclined
towards implementing CPOE systems if they perceive the risks that go with it when it

comes to patient privacy breach.

H2: Security of CPOE access and use will have a significant positive influence on ease
of use of CPOE.
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Moreover, the study results showed a significant relationship between security

of CPOE access with ease of use of CPOE (H2) at a significant level (B=0.39, p<0.001)
Moreover, the amount of variance (R*) in security of CPOE access is explained by ease

of use at 68.3% indicating support for the hypothesis.

Nevertheless, the Jordanian physicians indicated that they perceive CPOE
systems as more secure and reliable compared to the traditional paper-based system
particularly to the CPOE system security features that were established through

passwords and biometrics.

In CPOE systems, security is a major area of concern as privacy is not possible
without it (Harrington, et al., 2014 and Gallagher, 2004). This highlights the concern
of physicians when it comes to CPOE systems despite their perception of its secure

and dependable structure in comparison to paper-based system.

More specifically, a top concern when it comes to EMR is the protection of
patient privacy - such concern may be attributed to the worries among patients
concerning the publication of their private health records because of network security
breach.

In a related study, Hauze (2004) examined the effect of privacy regulation,
perceived usefulness and perceived ease of use on the intention of healthcare providers
to use e-business systems. He found that perceived usefulness of the system
significantly affected the intention of healthcare providers towards its use, whereas
perceived ease of use and perceived effect of privacy regulation did not affect it as
much (Ancker, et al., 2014; Andriole, 2014 and Hauze, 2004).

H3: Perceived ease of use and usefulness of CPOE will have a significant combined

positive influence on actual use of CPOE System.

Moreover, the study results indicated a significant relationship between

perceived ease of use and usefulness of CPOE with actual use of CPOE system (H3) at

a significant level (B=0.37, p<0.001) Moreover, the amount of variance (Rz) in
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perceived ease of use and usefulness of CPOE is explained by actual use of CPOE
System at 77.2%.

In some studies, there were no direct effects of ease of use and usefulness of
system on system usage over and above actual use of CPOE System, and the effects of
ease of use and usefulness were only mediated via the actual use of CPOE system
construct on system usage (Davis et al., 1989, 1992). In other studies, researchers Davis
(1989) and Adams et al. (1992) observed significant direct effects of usefulness of
system on system usage in over six technologies when the intention to use construct
was not measured (Szajna, 1996). In Szajna (1996) two models were employed,
pre-implementation and ost-implementation. with behavioral intention to use as well
as the system usage construct. Szajna, (1996) observed significant direct effects of
perceived usefulness on self-reported usage even with behavioral intention to use

construct measured.

Because of the mixed research findings, and since the present TAM study was
conducted in the context (physician population in an organization)--target (CPOE
system)--behavior (CPOE Usage) scenario together, probably for the first time in a
TAM study, the researcher wanted to see whether there are any direct effects of
usefulness of CPOE on CPOE usage. It was also decided for the direct effect of ease of
use of CPOE on CPOE usage to be examined.

In a related study, Lucas and Spitler (2000) did not include the measures of
actual use of CPOE system when the measurements were taken for the second time,
but studied only the system usage in view of the fact that the workstation had been
used for a long time, and the actual of use CPOE system measures would not
accurately depict the intentions to use the system. The researcher in the present study
wanted to confirm Lucas and Spitler’s view since the CPOE system had been used by
physicians for over 18 months and wanted to learn whether actual use of CPOE
system still predicted the CPOE usage and whether ease of use of CPOE and
usefulness of CPOE had any direct effects over and above actual use of CPOE. Thus
hypothesis 3 was developed and tested.
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Hypothesis 3 was found to be partially supported. There are only indirect causal
effects of ease of use of CPOE and usefulness of CPOE on CPOE usage. The indirect
effect of ease of use of CPOE on CPOE usage was through usefulness of CPOE and
actual use of CPOE system. The indirect effect of usefulness of CPOE on CPOE usage
was through actual use of CPOE system.

H4: Behavioral intention to use CPOE will have a significant positive influence on

actual use of CPOE system.

Furthermore, the study showed a significant relationship between behavioral

intention to use CPOE with actual use of CPOE system (H4) at a significant level

(B=0.38, p<0.001) Moreover, the amount of variance (Rz) in behavioral intention to

use CPOE is explained by actual use of CPOE system at 75.5%.

Acoording to Adams, Nelson, and Todd, (1992) in their research, the
intention-behavior link is stronger in experienced users, and the physicians who
participated in this study had been using the CPOE system for more than a year and a
half, and this strong correlation between BI and USAGE is as expected. Adams et al.
(1992) opined that experienced users also form their intentions gained from the
continued use of a system. It is also important to note that this strong correlation
between BI and USAGE comes with the caveat of common-method variance occurring

from measuring self-reported usage and its determinants on a single questionnaire.

Also, Straub, Limayem, and Karahanna-Evaristo (1995) cautioned that studies
using subjective self-reported measures for both independent variables and the
dependent variable with minimally different measures could suffer from methods bias.
The researchers further argued that measuring independent variables and dependent
variables in the same instrument could induce hypothesis guessing, which is explained
as a phenomenon in which subjects noting the trend of the questions asked would
answer based on the researcher’s expectations. Straub, Limayem, and
Karahanna-Evaristo (1995) however, concluded that the relationships between TAM
variables were not artifacts and the perceived effects are still valid and tenable. More

importantly, with respect to this study, it is not suggested that the high correlation
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between BI and USAGE was inflated due to hypothesis guessing; however. this key

information is provided here as a caution to the readers.

Moreover, for this population of physicians, there was no other better and
practical method than measuring all the variables in a single wave. Hypothesis 4 is
strongly supported, which is consistent with TAM theory that posits that BI predicts
the future user behavior (Adams et al., 1992; Davis et al., 1989, 1992; Morris & Dillon,
1997; Venkatesh & Davis. 2000).

12. Conclusion and Future Work

Additional research using these four approaches with added external variables
of interest to organizations, and studying the impact of these factors on physician
acceptance of CPOE and physician adoption of CPOE will help the practitioners
develop new strategies for successful implementation, acceptance, and adoption of
CPOE by physicians within an organizational context.

The factors or external variables considered for further CPOE-TAM study should be
judiciously selected rather than add more theoretical perspectives to TAM as this
could be useful to the growth of the organization, which is beyond the scope of this
study. Judicial selection of external variables is of importance to as there could also be
also an increased survey fatigue among physicians with many CPOE studies being
conducted now. The effective response rate among physicians could further go down

resulting in questioning the applicability of the study to the larger world.
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