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Abstract

The ongoing concern regarding medication errors in hospitals has prompted the recommendation for the
implementation of Information Technology (IT) in medication administration processes. This IT initiative
aims to support nurses in administering medications safely, reduce the occurrence of medication errors, and
enhance overall patient safety. Its imminent introduction in several hospitals underscores the importance of
assessing nurses' readiness and acceptance of such technology, crucial for its successful adoption. This
descriptive study utilized the Technology Acceptance Model to gauge nurses' preparedness for using IT in
medication administration . The study involved nurses from three major hospitals in Beirut, gathering data
on their demographics, attitudes, and perceptions of IT's usefulness and ease of use in medication
administration. ,nurses voluntarily completing the questionnaire either manually or electronically. The
findings revealed a correlation between nurses' attitudes towards the proposed IT system and their
perceptions of its usefulness and ease of use. While a majority displayed a positive inclination towards the
system and scored high on these perceptions, approximately 20% of nurses exhibited a negative attitude
towards its adoption.
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Introduction

The integration of Information Technology (IT) into medication administration has significantly impacted
healthcare by reducing medication errors and adverse drug events, enhancing patient safety, and aiding
nurses in adhering to the SRs (Right patient, drug, dose, route, and time) at the point-of-care. (Ragan et al.,
2005)

In, healthcare institutions are increasingly focused on patient safety due to rising concerns about medication
administration errors. Some hospitals are planning to introduce IT applications for medication
administration to improve safety and reduce adverse drug events. However, challenges often arise during
the implementation phase of new IT systems. Successful implementation of IT in healthcare requires
thorough preplanning, including adequate user preparation, to ensure a smooth transition. (Johnson et al.,
2002)

Literature emphasizes the importance of users' positive attitudes and perceptions of usefulness and ease of
use towards new IT systems for successful implementation. Therefore, assessing users' readiness for IT
adoption before implementation is crucial. (Coyle & Heinen, 2005)

Preparing to introduce IT applications for medication administration across various healthcare agencies.
However, transitioning from manual to electronic medication administration poses significant challenges
and costs for these institutions. The implementation cost, as estimated by the Food and Drug Administration
for technologies like bar coding systems, is substantial, impacting hospitals' financial considerations.
(Anderson & Wittwer, 2004)
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Additionally, not all registered nurses (RNs) are enthusiastic about adopting IT for medication
administration, which can hinder successful implementation. Organizational and behavioral issues often
contribute to implementation challenges, including user attitudes towards IT use and inadequate input from
potential users during the planning phase. (Murray, 2001)

Internationally, there is a recognized need to implement IT in medication administration to reduce errors
and enhance patient safety. In , hospitals striving for accreditation must meet Joint Commission on
Accreditation of Health Care Organizations' requirements to enhance medication safety and minimize
medical errors. (Patterson et al., 2005)

Literature Review

The adoption of Information Technology (IT) in healthcare organizations for medication administration
aims to enhance the quality of this process and improve patient safety. User attitudes towards IT play a
critical role in the successful implementation of such systems, with some users showing resistance while
others exhibit acceptance. In recent years, IT researchers have focused on understanding user attitudes and
acceptance of new IT systems, recognizing that user rejection can impede implementation success. (Greenly
& Gugerty, 2002)

Various models, including those rooted in behavioral intention theories from social psychology, have been
developed to predict and assess user acceptance of new I'T and influence positive attitudes towards its use.
One prominent model is the Technology Acceptance Model (TAM). (Department of Health and Human
Services; Food and Drug Administration, 2004)

The TAM, introduced by Fred Davis in 1986, is a predictive model specifically designed to explain user
acceptance of IT (Figure 1). It provides a theoretically sound framework for studying IT acceptability and
usability evaluation, enabling researchers to predict and explain user behavior across different IT user
groups. TAM also allows for the examination of external factors' impact on users' beliefs, attitudes, and
intentions. (Patterson et al., 2006)

The model posits that two key beliefs, perceived ease of use and perceived usefulness, are primary
determinants of IT acceptance. Acceptance, in this context, refers to the willingness of a user group to utilize
IT for its intended tasks. Perceived ease of use reflects the belief that using a system would be effortless,
while perceived usefulness indicates the belief that using the system would enhance job performance.
(Anderson & Wittwer, 2004)

Davis selected these constructs based on the assumption that users evaluate an IT system based on how it
improves their job performance (perceived usefulness) and the effort required to use it (perceived ease of
use). Additionally, TAM suggests that IT usage is influenced by users' behavioral intention, which is in turn
influenced by their attitude towards using IT. User attitude towards IT usage refers to the evaluative affect
associated with using the system in their job, indicating favorable or unfavorable feelings towards it.
(Murray, 2001)

The individual's attitude and internal beliefs are influenced by various external factors, including system
design characteristics, user involvement in system development, the implementation process, and cognitive
style. These external factors contribute to shaping users' attitudes and acceptance of IT for medication
administration. (Patterson et al., 2006)

The Bar-Coding Medication Administration

The Bar-Coding Medication Administration (BCMA) system has emerged as a crucial point-of-care safety
measure, significantly improving medication administration accuracy and patient safety. This technology,
often integrated into mainframe-based systems with portable devices like laptops or computers on wheels,
operates by scanning medications and patient wristbands using barcode scanners. The system, accessible
from networked terminals within the hospital, employs real-time communication via a wireless network,
ensuring up-to-date information and preventing errors that could occur with manual data collection and
entry.

Upon scanning the patient's wristband, nurses can access the patient's active medication orders. Each
medication is scanned to validate its timeliness and correct dosage against the orders. The BCMA system
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interfaces with pharmacy software to verify and display medication orders, streamlining the medication
administration process and reducing the potential for errors.

The effectiveness of BCMA systems in reducing medication errors is evident from studies such as the
Veterans Affair Medical Center at Colmery-O'Neil, where the implementation of BCMA led to a significant
decrease in error rates. Errors related to administering the wrong medication, wrong dose, wrong patient,
wrong time, and missed administrations were substantially reduced, highlighting the system's impact on
patient safety.

Nurses' attitudes towards IT use for medication administration play a pivotal role in the successful adoption
and implementation of BCMA systems. Studies have shown that a majority of nurses using IT technology
for medication administration perceive it as reducing the risk of medication errors. However, challenges
arise when nurses face problems related to system flexibility, leading to dissatisfaction and potential
inefficiencies in system utilization. Addressing these issues is crucial to maintaining nurses' satisfaction and
ensuring the effectiveness of BCMA systems in improving medication safety.

Methodology
Aim of the Study
This study aims to assess the acceptance level of potential users regarding the use of Information
Technology (IT) for medication administration . By understanding nurses' attitudes and perceptions
regarding the ease of use and usefulness of IT in medication administration, this research seeks to predict
potential user rejection rates and identify implementation barriers. This knowledge will contribute to the
development of better IT implementation guidelines, improve technology design, and enhance methods for
evaluating and predicting user responses to new technology.
Research Questions
The research questions addressed in this study are:
1. What are nurses' attitudes towards using IT for medication administration?
2. What are nurses' perceptions regarding the ease of use of IT for medication administration?
3. What are nurses' perceptions regarding the usefulness of IT for medication administration?
4. How does previous experience with IT use in clinical practice influence nurses' attitudes and
perceptions?
5. Is perceived ease of use of IT for medication administration positively related to nurses' attitudes
towards its use?
6. Is perceived usefulness of IT for medication administration positively related to nurses' attitudes
towards its use?
7. Is perceived ease of use of an IT system a more significant determinant of users' attitudes towards
its use than perceived usefulness?
Design and Sampling
This descriptive study assesses Registered Nurses' (RNs) attitudes towards using IT for medication
administration in clinical settings and examines factors influencing these attitudes and the implementation
of IT medication administration systems. The study was conducted in three major hospitals in Beirut that
were planning to deploy IT for medication administration applications. A total of 300 RNs from these
hospitals were invited to voluntarily participate in the survey using convenience sampling.
Development of the Study Measure
The study utilized a 29-item survey instrument developed by the author, including instructions for
respondents to rate their perceived ease of use, perceived usefulness, and attitude towards using IT for
medication administration. The questionnaire began with demographic questions and included items to
assess nurses' perceptions of IT usefulness and ease of use based on Davis's model. Nurses' attitudes towards
IT use were measured using standard 7-point semantic differential rating scales.
Data Analysis
Data collected from the survey were analyzed using statistical methods to assess nurses' attitudes,
perceptions, and the relationships between variables such as perceived ease of use, perceived usefulness,
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and attitudes towards IT use. Statistical software was used to analyze the data and draw conclusions
regarding acceptance levels and potential barriers to IT adoption in medication administration.

The validity and reliability of the questionnaire used in this study were assessed through several methods.

Face and Content Validity:

The questionnaire underwent a review by two experts to ensure face and content validity. Their feedback
was incorporated into the revised questionnaire to enhance its validity.

Construct Validity:

Construct validity was assessed using factor analysis with the principal component extraction method and
varimax rotation. For the domain of usefulness, all six items loaded on one component, indicating good
construct validity. The Cronbach's alpha for these items was 0.88, indicating high internal consistency.
Similarly, for the ease-of-use domain, although the items loaded on two components, the Cronbach's alpha
for all six items was 0.73, demonstrating acceptable internal consistency. The attitude domain also showed
good construct validity with items loading on a single component, and the Cronbach's alpha for these items
was 0.95, indicating high internal consistency.

Sample and Procedures:

Approval from the relevant authorities and institutional review boards was obtained. The nursing directors
at the three institutions invited current RNs to participate voluntarily. A designated contact person at each
hospital facilitated the distribution and collection of questionnaires. A cover letter explaining the study's
purpose, time frame, and anonymity of responses was provided to participants. A total of 276 nurses,
potential users of the proposed IT, participated in the study.

Data Analysis:

Descriptive statistics were used to analyze all items on the questionnaire. Statistical analyses were
performed using SPSS software. Pearson correlations were used to examine relationships among the three
domains (usefulness, ease of use, attitude). Mean differences were assessed, and multivariate regression
models were used for multivariate associations. Goodness of fit was evaluated using R-square, and
significance levels were set at 0.05..

Results

The study involved 276 participants, and their characteristics were detailed, including their previous
experience with IT in clinical practice and their perceptions of self-involvement in medication errors with
manual medication administration.

Computed domain scores for usefulness, ease of use, and attitude towards IT use in medication
administration were calculated, with mean and standard deviation provided for each domain along with
minimum and maximum scores.

A two-dimensional correlation matrix was used to analyze the relationships between the computed domain
scores. All three domains (usefulness, ease of use, attitude) were significantly correlated with varying
strengths of correlation.

Bivariate association analysis examined the influence of general characteristics on domain scores. Factors
such as institution, age, education level, computer skills, exposure to Nursing Informatics (NI), and fear of
medication errors significantly affected domain scores.

Multivariate regression analysis revealed key determinants for each domain, including location of work,
computer skills, perception of self-involvement in medication errors, ease of IT use, attitude towards IT
use, age, education level, years of experience, and usefulness of IT.

Overall, the study findings highlight the complexity of factors influencing nurses' attitudes and perceptions
towards IT use in medication administration, emphasizing the role of institutional context, individual
characteristics, previous experience with IT, and perceptions of usefulness and ease of use in shaping nurses'
acceptance of IT adoption in healthcare settings.
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Discussion

The study utilized the Technology Acceptance Model (TAM) to assess the acceptance of IT usage among
potential users, focusing on perceived usefulness, perceived ease of use, and user attitude. The TAM
framework proved to be suitable for evaluating [T acceptance, capturing a significant portion of the variance
in users' acceptance levels. (Yang et al., 2002)

Results indicated an overall positive perception of IT usefulness, ease of use, and attitude towards the
proposed system across the three institutions studied. However, significant differences were noted in the
factors influencing IT usage acceptance. Characteristics such as computer skills, exposure to Nursing
Informatics (NI), and the perception of future involvement in medication errors due to manual systems had
a notable impact on user perceptions and attitudes. (Coyle & Heinen, 2005)

Nurses in Institution-A, which is undergoing accreditation and magnet certification preparations, exhibited
the highest acceptance levels of IT usage. This suggests that structured training programs aimed at
accreditation and magnetization positively influence nurses' perceptions and attitudes, emphasizing the role
of IT in enhancing patient safety and quality care. (Anderson & Wittwer, 2004)

Additionally, users with higher computer skills showed more positive perceptions and attitudes towards IT
usage, indicating that prior IT experience can influence users' intentions. (Walstrom & Wilson, 1997)
Exposure to Nursing Informatics also influenced users' perceptions and attitudes positively, as
understanding technology's impact on nursing practice and patient safety led to better acceptance of IT
systems. (Coyle & Heinen, 2005)

Furthermore, users who perceived a higher risk of medication errors with manual systems showed a greater
acceptance level towards IT usage. This awareness of manual process flaws and associated errors enhanced
users' intentions to use IT for patient safety and quality care improvement. (Succi & Walter, 1999)

The study emphasizes the importance of users' positive attitudes and perceptions of IT usefulness and ease
of use in fostering successful IT adoption. Users' beliefs about the system's utility and usability significantly
influence their intention to use IT, highlighting the need for IT systems to align with users' perceptions and
needs for optimal acceptance and usage. (Greenly & Gugerty, 2002)

Conclusion and recommendations

In conclusion, this study using the Technology Acceptance Model (TAM) provided valuable insights into
nurses' attitudes and perceptions regarding the use of IT for medication administration in . The results
indicated an overall positive perception of IT usefulness, ease of use, and attitude among nurses in the three
selected hospitals. However, significant variations were noted in the influence of different factors on nurses'
perceptions and attitudes towards IT usage.

Based on the findings, it is essential for healthcare organizations to focus on improving nurses' attitudes,
perceived ease of use, and perceived usefulness towards IT systems. This can be achieved through targeted
training programs, workshops, and seminars on Nursing Informatics (NI) to enhance nurses' knowledge
about the benefits of IT in medication administration and patient safety. Additionally, efforts should be
made to improve nurses' computer skills through access to computer labs and free training sessions.

A key recommendation is to tailor training programs to address specific needs identified in this study, such
as targeting nurses with limited exposure to NI and those with lower computer skills. By adequately
preparing nurses and addressing their concerns and perceptions, healthcare organizations can increase the
acceptance and successful implementation of IT for medication administration.

Furthermore, continuous monitoring and evaluation of IT implementation, along with ongoing support and
training for nurses, are crucial for sustaining positive attitudes and ensuring the effective use of IT systems
in healthcare settings. This study's findings can serve as a foundation for developing comprehensive
strategies to promote the successful integration of IT into medication administration practices, ultimately
improving patient safety and healthcare outcomes.
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