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Abstract

Introduction:

Background: In Palestine, the prescription of controlled drugs is still done on paper. Despite
valuable attempts to regulate them, there is a high risk of undetected abuse and doctor shopping.
These problems can be addressed with the introduction of electronic prescribing of controlled
medications (EPCM). User acceptance is an important prerequisite for the successful adoption of
any technology. Therefore, it is crucial to determine the attitude of prescribing physicians towards
the introduction of EPCM at an early stage. This issue has never been addressed in Palestine.
Without it, an implementation project carries a significant risk of failure.

Methods:

This was a cross-sectional study conducted among Palestinian physicians in the West Bank who
currently or previously prescribed controlled medications. Data were collected using a self-
administered questionnaire based on the Unified Theory of User Acceptance and Use of
Technology (UTAUT) from a convenience sample of 300 physicians. Data were analyzed using
SPSS version 26. Bivariate analysis and binary and multivariate logistic regression were performed
to identify factors associated with physicians' perceptions of ECPM.

Results:

The majority of physicians indicated that they were willing to use EPCM, with an acceptance rate
of 85%. This perception was found to be significantly affected by performance expectancy, effort
expectancy and trust. None was moderated by age, gender, or experience with electronic
prescribing. Age and level of specialization were also found to be independent factors significantly
influencing the intention to use EPCM. The level of current prescribing difficulty did not correlate

with the intention to use EPCM.
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Conclusion:

EPCM seems to be well accepted by Palestinian physicians. Based on the results of this study, it
is recommended that the following be considered: ensuring maximum efficiency of the system,
selecting user interfaces that are straightforward and easy to use, and the best protection
mechanisms to prevent system breaches. All of these aspects are critical to improving physicians'

perceptions of EPCM.

Keywords: e-prescribing, controlled medications, Palestine, perception.
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Chapter 1: Introduction

1.1 Background

With the increasing complexity of the medical field, improving patient safety has become one of
the most important goals of healthcare institutions. Medication safety is an excellent source of
such concerns. Many efforts have been made to optimize therapy through the implementation of
technology-based interventions among which is electronic prescribing (e-prescribing) (Kelly &
Rucker, 2006). E-prescribing involves direct computer-to-computer communication for ordering,
revising, reviewing, and transmitting prescriptions between participants in a given prescribing
cycle via specialized software in either hospital or public settings (Clyne et al., 2012).
E-prescribing systems can be either stand-alone or integrated with an established electronic health
record (EHR). While integrated systems appear to be better in scope and depth of use, standalone
systems, on the other hand, are cheaper, easier to implement, less likely to disrupt workflow, and
have little to no impact on productivity during the implementation phase. Therefore, a stand-alone
system is a viable option in regions with poor health information technology infrastructure (HIT)
and a lack of EHR. It is considered a stepping stone to full EHR adoption (Bell et al., 2011;
Desroches et al., 2010).

E-prescribing, whether integrated or stand-alone, is thought to enhance the quality of health care
services. Among the advantages, e-prescribing can eliminate problems with the illegibility of
handwritten prescriptions, which should reduce medication errors (Tully, 2012). Kaushal et al.
(2010) stated that e-prescribing reduced medication errors by up to 42 per 100 prescriptions. E-
prescribing can also be used to monitor compliance and suspected overuse or abuse by displaying

previous prescriptions based on patient data and to streamline clinical practice workflows by



providing a single view of prescriptions for multiple providers. E-prescribing can result in fewer
duplicate prescriptions and reduced calls to pharmacies. Accordingly, a decrease of more than 50%
in phone calls between pharmacists and physicians has been reported, resulting in corresponding
time and cost savings (Thomas et al., 2012). In addition, e-prescribing, when supported by practice
guidelines and relevant medical information (such as correct dosing, frequency, and drug-drug
interactions), has been found to improve adherence to treatment guidelines and increase health
professionals' confidence in decision making. (Keyworth et al., 2018; Porterfield et al., 2014).
Many of these features combined can reduce inconsistencies, eliminate the need for
communication and coordination between prescribers, payers, and pharmacists, improve patient
safety and efficiency and achieve higher patient and provider satisfaction (Bell et al., 2011; Hoyt
et al., 2009; Porterfield et al., 2014).

Considering the aforementioned features and benefits of e-prescribing in general, e-prescribing of
controlled drugs, in specific, appears to be a promising transition. Controlled substances for
medicine are drugs with addictive potential. Governments strictly regulate the use of these drugs
because they are highly addictive and can be easily abused (Preuss et al., 2018). In an attempt to
better control the use of these medications, laws have been enforced in several regions around the
world, and electronic-based prescribing has been implemented in limited areas such as the
Prescription Drug Monitoring Programs (PDMPs) in USA (CDC, 2022). Not surprisingly,
the centralized prescription network that electronic prescribing provides has actually proven
beneficial in improving the prescription of controlled medications. (Doctor Shopping Laws |

Prevention Solutions@EDC, n.d.; Dormuth et al., 2012; Thomas et al., 2013)



In Palestine, controlled medications are prescribed using a special prescription pad with a concept
similar to a checkbook that a physician can only obtain from the physician’s union. Each
prescription has a unique serial number and must be filled with several mandatory pieces of
information to be valid. However, because of the lack of inter-provider connections and the lack
of a central monitoring agency, it is believed that doctor shopping exists. Therefore, the current
system is incapable of tightly regulating controlled medication prescribing. With the
aforementioned e-prescribing benefits, and taking into consideration the lack of a national
electronic health record (HER), a stand-alone electronic prescribing for controlled medication
(EPCM) appears to be a promising intervention.

Regardless of the rationale for implementing e-prescribing for controlled medications locally, and
before taking any step further, one should reflect on the possible context-specific factors that might
affect adoption success. These might be related to users (healthcare providers), the proposed
technology, or even the organizational context. This understanding is essential because the vast
majority of health information technologies (HIT), including e-prescribing, fail in some way
despite the significant investment and widespread availability of these technologies (Bell et al.,
2011; Gagnon et al., 2014). At large, many barriers that could affect the adoption of e-prescribing
were identified, and they include cost, lack of adequate training and clinical support, workflow
changes, connectivity issues, hardware and software issues, interoperability issues, and the
frequent need for guideline updates (Hahn & Lovett, 2014; Oktarlina, 2020). Physician resistance
has also been repeatedly identified as an important and common barrier (Cusack, 2008; Dansky et
al., 1999; Wager et al., 2017). In some cases, it has even been reported that provider acceptance of

these technologies is the main barrier to adoption (Crisan & Mihaila, 2021)



In the U.S., for example, it was reported that 50% of healthcare providers would be slow to accept
these technologies (Hoyt et al., 2009). This negative view of e-prescribing, being a common and
important observation, could be due to users' lack of understanding of its benefits, which could
diminish end users' desire to use it (Oktarlina, 2020). Besides, a positive user attitude was found
to be associated with higher adoption of these technologies (Keyworth et al., 2018). Therefore, it
is essential to understand end-user culture and perceptions of barriers and facilitators. This can
decide which implementation method is most likely to be successful and to predict actual usage
(Wager et al., 2017). Physicians, as the primary users of e-prescribing technology, are in an
excellent position to point out the factors and their magnitude that they believe would influence
their perception of this technology. This critical topic has never been addressed in the Palestinian

context. It must be studied before any actual e-prescribing project is undertaken.

1.2 Problem Statement

In Palestine, the prescription of controlled drugs is still done on paper. Despite valuable attempts
to regulate them, there is a high risk of undetected abuse and doctor shopping. These problems can
be addressed with the introduction of electronic prescribing of controlled medicines (EPCM). User
acceptance is the essential prerequisite for successfully adopting any technology. Therefore,
assessing prescribers' perceptions of EPCM adoption in the early stages is critical. This issue has
never been addressed in Palestine, without which an implementation project may carry a

significant risk of failure.



1.3 Research Significance

Despite religious, legal, and cultural constraints that condemn illicit drug use in Palestine, Thabet
& Dajani. (2012) revealed that drug addiction exists among Palestinians in the West Bank and
Gaza Strip. The abused substances include substances for non-medical use such as heroin and
hashish, as well as controlled medications such as sedatives and hypnotics. Later, in 2017, several
months after the launching of the new unified prescription for controlled medications, the United
Nations Office on Drugs and Crime (UNODC), in collaboration with the Palestinian National
Institute of Public Health, revealed that the percentage of illicit benzodiazepine users in the West
Bank among high-risk drug users reached up to 70%, with relatively high rates of use of other
controlled medicines such as tramadol, barbiturates, and opioids.

This was associated with significant social and health consequences for most users.(Palestinian
National Institute of Public Health, 2017) Knowing that majority of users are young men in their
most productive time of their lives, more efforts should be invested in reducing these numbers.
Given the complexity of the Palestinian context, we should at least ensure that these consumers
couldn’t manipulate controlled medications prescribing. This is difficult to achieve with paper
prescriptions, especially with the lack of centrality and shared providers view of the patient's
medical history. EPCM, however, can significantly reduce misuse and overuse of controlled
medications. (CDC, 2022; Dormuth et al., 2012)

Still, given the limited resources locally, and despite this initiative's proposed and confirmed
benefits, it would be risky to assume that healthcare workers would want to adopt it. This is
especially important for physicians because, as initiators of the prescribing cascade, they have the
power to oppose and abort EPCM. Therefore, the first step should be to understand how physicians

perceive this technology, a topic that has not been addressed before. Therefore, this study would



be the first in Palestine and the Middle East to examine perceptions of e-prescribing, particularly
EPCM. This assessment would help policymakers design and implement EPCM based on
scientific and locally relevant factors. This, in turn, is likely to increase the acceptance of EPCM,
which is expected to improve control over controlled medicines by providing a dynamic and

centralized monitoring system that can easily prevent and track abuse across the country.

1.4 Aim of the Study

To assess Palestinian physicians' perception toward adopting a stand-alone electronic prescribing

system for controlled medication (EPCM).

1.5 Objectives of the Study:

The main objectives of our study are to:

= Assess the impact of current prescribing difficulty, performance expectancy, effort
expectancy, and trust on intention to use EPCM,

= Assess the effect of age, gender, specialty, experience with e-prescribing, and number of
controlled medication prescriptions per month on the magnitude and direction of the impact
of these factors on intention to use EPCM.

= Assess the level of satisfaction with the current method of controlled medications
prescribing.

= Evaluate physicians’ technical readiness.



1.6 Research Question

Our main research questions are:
How do Palestinian physicians perceive EPCM?

What factors influence their perception the most?

1.7 Research Hypothesis

In this study, we hypothesize that providers' perception and acceptance of EPCM are affected by
current workflow/prescribing difficulties, performance expectancy, effort expectancy, and trust.
Below is a description of each hypothesis:
1. Current prescribing difficulty and acceptance of EPCM
- H1: Current prescribing difficulties has a positive impact on intention to use
EPCM. This effect is moderated by the number of prescriptions per month and
age.
2. Performance expectancy and acceptance of EPCM
- H2: Performance expectancy has a positive impact on intention to use EPCM.
The effect of performance expectancy on intention to use is moderated by age
and gender so that this effect will be more substantial among younger providers
and men.
3. Effort expectancy and acceptance of EPCM
- H3: Effort expectancy has a positive impact on intention to use EPCM. This effect
is moderated is moderated by age, gender, and experience.
4. Trust and acceptance of EPCM
- H4: trust has a positive impact on intention to use EPCM. This effect is

moderated by experience with E-prescribing and age.



1.8 Research Expected Outcome

Our study would provide a reflective assessment of physicians’ perception toward the adopting

EPCM. This perception can be used by policymakers as a tool to tailor the implementation process

and the final system to fit users’ needs and to increase the adoption success rate.

1.9 Description of Thesis Chapters

This thesis is structured as follows:

Chapter two: includes a literature review about controlled substances, controlled substances
prescribing in the Palestinian context, physicians’ perception as an important barrier, and what
we know about physician perception toward EPCM. The researcher describes the most relevant
and significant information regarding this topic and highlights the main gaps in this research
field.

Chapter Three contains a description of the conceptual framework of this research where both
variables and operational definitions are listed.

Chapter Four: it contains the research methodology including study design, setting, population
and sample size, data collection instrument, instrument validation, data collection and analysis
and ethical considerations and study limitations.

Chapter Five: it includes a descriptive presentation of participants characteristics, model
validation, correlational analysis and hypotheses testing.

Chapter six: it includes discussion, conclusion, recommendations and future research along

with the strength and limitations of this study.



Chapter 2: Literature Review

2.1 Introduction

This chapter aims to explain the concept of controlled substances, their prescription worldwide,
and specifically in Palestine. It will also explain the potential for EPCM in Palestine, followed by
a discussion of some of the significant obstacles to this initiative, focusing on physicians'
perception as an essential barrier to HIT. It will also explain how this obstacle has been explored
in previous research, the main pivots, the extent to which they have been explored globally and in

the Arab and Palestinian contexts, and what knowledge gaps currently exist on this topic.

2.2 Controlled Substances

According to the national institute of health (NIH), a controlled substance is “a drug or other
substance that is tightly controlled by the government because it may be abused or cause addiction.
The control applies to the way the substance is made, used, handled, stored, and distributed.
Controlled substances include opioids, stimulants, depressants, hallucinogens, and anabolic
steroids...]”(Preuss et al., 2018).

The prescribing and dispensing of these drugs are usually controlled through secure procedures
and firm regulations. Up to the present time, the prescribing of these medications is paper-based
in most regions of the world, which increases the possibility of misuse and abuse. Prescription
fraud and counterfeiting, for example, being a serious problem with paper prescriptions,
contributes to a significant proportion of medications diverted for abuse in the United States

(Thomas et al., 2012).
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Providers also reported frequent (more than six times in six months) patient complaints of
prescription loss that required a new prescription to be written (26% of respondents), an incident
which they had no fast and official means to confirm or reject (Thomas et al., 2012). Another
important concern is the phenomenon of "doctor shopping” (individuals obtaining prescriptions
for controlled medications from many physicians for the purpose of misuse or diversion), which
is common among substance abusers (CDC, 2015).

Medication errors were also not uncommon, with 35.1% of prescribers reporting prescribing the
wrong medication and 20% reporting pharmacy errors (Thomas et al., 2012). These problems are
significant as the overall use of controlled medications is increasing globally and misuse and
overdose deaths have risen in many countries despite regulatory efforts (AHRQ, 2017; Mattson et

al., 2021; UNODC, 2019).

2.3 Controlled Substances Prescribing in the Palestinian Context

In Palestine, controlled medication prescribing is still paper-based. It utilizes a special prescription
pad that only authorized doctors can have. It has a concept similar to checkbooks, and every
prescription has a unique serial number and several patient-specific and drug-specific information
entry fields. A physician has to fill out several mandatory pieces of information that also need to
be medically and legally correct. This information includes the patient’s name and identification
number, age, diagnosis, date, trade name of drugs with dose and frequency written both in words
and number, and the total amount to be dispensed with the doctor’s signature and stamp (Figure

2.1).
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Figure 2.1. The Unified Palestinian Controlled Medications Prescriptions Pad.

Source: Captured in a physician’s clinic.

However, if the patient has previously received the monthly dose of that drug, the prescription
should be denied by the pharmacist, even if it was filled correctly. There are several other
regulations and rules regarding the prescribing process provided by the Palestinian Ministry of
Health (the Dangerous Drugs Department, Drug Control Department and other parties) that doctors
and pharmacists have to adhere to, or else, they will be subjected to penalties (MOH, 2012; W. M.
Sweileh et al., 2016). Both sides should strictly document controlled prescription transactions, and
they both need to make sure the prescription is legal and correct in terms of dose, frequency,
indication, and others. Then, inspectors need to go in person to pharmacies and match inputs and

outputs of controlled medications to check for any possible fraud.
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One inspector per governorate does random inspection visits to pharmacies with a frequency that
rarely exceeds one stop per year. Hence, it is difficult to monitor these processes at a national level
due to the lack of a central database for these many geographically distant transactions. The lack
of problem reporting is actually due to a lack of sufficient research in this field which is ascertained
by the little available research on this topic. Sweileh & Jaradat. (2004), for example, showed that
there are some irrational benzodiazepines prescribing practices among Palestinian neurologists and
physiatrists where prescriptions were not filled properly and a clear and rational indication was
missing. This is a problem that is thought to have lessened with the adoption of the new unified
prescription, but no guarantee on this since such evidence is lacking. In fact, several months after
the introduction of the new unified prescription for controlled drugs, the percentage of illicit
benzodiazepine users in the West Bank was still very high among high-risk drug users, with
relatively high rates of use of other controlled medicines such as tramadol, barbiturates, and
opioids (Palestinian National Institute of Public Health, 2017). Therefore, malpractice, violations,
and doctor shopping may occur in the current prescription system and sometimes go undetected.

In light of what was mentioned above, and although the tightly regulated paper-based prescribing
system can reduce misuse to some extent, it is not enough, especially since drug addicts soon
become familiar with the design and get to know how to manipulate it. Hence, there is a need for
a central database where all transactions are documented dynamically, allowing for easier
detection and prevention of misuse. This takes us to the potential value of adopting e-prescribing
controlled medications in Palestine. To further highlight the potential power of EPCM in
alleviating misuse and overuse, Preuss et al. showed that among the different ways that someone
can get a controlled medication prescription, more than 20% of the time, it is from a prescriber,

multiple doctors, or pharmacies with a further 5% stolen from a friend or a relative (Preuss et al.,
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2018). This information is of high value because all these problems can be tackled with an
electronic prescribing system where a prescription can be easily prevented if medically or legally
wrong, it can be tracked until it gets prescribed by a specific pharmacy, and also it can be quickly
canceled if reported as lost or whatever other reason that demands are canceling it before

dispensing.

2.4 Physicians’ Perception as an Important Barrier

As expectations for health information technology rise and significant financial investments are
made in their development and implementation, it's no surprise that academics and practitioners
are looking to learn more about the factors that influence users’ perception and acceptance of these
systems. In a systematic review that aimed to identify the most common barriers and facilitators
to implementing E-prescribing from the perceptive of health care practitioners, the following
factors were found to play a significant role in how physicians perceive e-prescribing. They include
system function-related concerns such as structure (design, technical, system reliability and quality
standards concerns), process (interoperability, insufficient infrastructure and insufficient
clinically relevant information, alerts medications renewal and others), and privacy and security
concerns. Other factors that are related to human perspective were identified such as resistance to
change, familiarity with IT, perceived ease of use, perceived usefulness and efficiency, risk-benefit
equation, patients/clinician interaction, time concerns and observability. Organizational factors
also affected physicians' perception, including resources (IT support, training, etc.), incentives,

professional interaction, and team spirit, among others (Gagnon et al., 2014).
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Physician perception deserve close attention because, if sufficiently researched, it can help reduce
practitioner resistance, which in itself is a tool to increase the success rate of adoption (Centers for
Disease Control and Prevention (US), 2017; Dansky et al., 1999; Gagnon et al., 2014; Oktarlina,
2020; Wager et al., 2017). Hence, researchers have grown more interest in investigating user’s
perceptions in validated and systematic approaches. In fact, the most successful interventions are
those that are based on behavior change theories. The theory is used for explaining and defining
target beliefs in therapeutic practice, as well as providing a framework for designing and
implementing interventions (Keyworth et al., 2018). In this context, several behavioral and social
cognitive models of technology acceptance have been proposed with the shared concept that
individuals’ intentions to use and actual use of health information systems (HIS) are affected by

their perception toward these technologies (Venkatesh et al., 2003).

These models include: The Theory of Reasoned Action (TRA), The Theory of Planned Behaviors
(TPB), The Technology Acceptance Model (TAM), the Combined-TAMTPB, Model of PC
Utilization (MPCU), Motivational Model (MM), Social Cognitive Theory (SCT), Innovation
Diffusion Theory (IDT), IS Successful Model, Technology Fit Model, and the unified theory of
acceptance and use of technology (UTAUT. Each one of these models is based on certain but
similar constructs (independent variables) and moderators. The UTAUT is a universal model for
assessing technology acceptance among medical doctors that was developed by Venkatesh et al.
in 2003. It is comprehensive, and has a strong theoretical foundation and very good explanatory
power since it combines 8 other theories; TRA, TPB, MM, TAM, SCT, MPCU, CTAM-TPB and
IDT (Venkatesh et al., 2003). According to its originator, UTAUT is expected to explain 70% of
the variations in the level of acceptance of use of IT among users. It is the most used model based

on citations (Owolbi et al., 2016). The use of UTUAT in health research has been supported by
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several studies (El-gayar et al., 2008; Hennington & Janz, 2007; Li et al., 2013). This model
includes four constructs: performance expectancy, social influence, effort expectancy, and
facilitating condition, along with four other moderators: acceptance of technology, age, gender,

voluntariness of use, and experience (Owolbi et al., 2016)

Later, it was further extended to include other important variables such as cost and trust (Cody-
Allen & Kishore, 2006; Venkatesh et al., 2012). It is also suggested that rather than replicating the
model, UTAUT attributes be adjusted and customized to meet the unique research interests
(Venkatesh et al., 2003). However, the main endogenous constructs of the UTAUT model are as

follows:

Performance expectancy is the degree to which a person thinks IT will help him/her to achieve
better job performance. It is about the benefits an individual is expecting to get when using the
new technology compared to the system in current use. It was found to be the strongest predictor
of intention to use in all models. In addition, age and gender were found to be strong moderators,

especially for younger providers and men. (Venkatesh et al., 2003)

Effort expectancy is the degree of ease associated with the use of the system. It was found to
significantly impact on intention to use in the early phase of technology adoption. This effect
becomes less significant as users become more familiar with it. In addition, this effect was found
to be moderated by gender, age, and experience, as women, older users, and those with limited

experience with the technology were most affected by this element. (Venkatesh et al., 2003)
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Social influence is the extents to which a person decision to use the new system is influenced by
others options. The impact of this construct on technology adoption has been examined in previous
research and was proved to be significantly associated with intention to use and actual use of
technology (Venkatesh et al., 2003). However, there are several issues related to social influence
that pose challenges to information technology adoption research and raise questions regarding the
explanatory power of this construct. These include differences in interpretation of the concept
across different technology adoption models, examining the effect of social influence through only
one distinct social influence process (compliance, internalization or identification) and the
inconsistency in primary research findings on this construct ( e.g. context related such as the impact
of voluntary vs. mandatory context) (Graf-Vlachy & Buhtz, 2017; Venkatesh et al., 2003).In the
UTAUT model, social influence is defined as “the extent to which a person perceives that
significant others believe he or she should use the new system(Venkatesh et al., 2003). However,
for such influence to be socially derived, there must be an actual prevalence and users of a certain

intervention in a person’s network (social referents) (Graf-Vlachy & Buhtz, 2017).

Facilitating conditions defined as “the degree to which an individual believes that an
organizational and technical infrastructure exists to support use of the system.”(Venkatesh et al.,
2003). However, the effect of facilitating conditions on intention to use is thought to be mediated
by effort expectancy and performance expectancy. Therefore, when these two constructs are taken
into account, the prediction of intention to use through facilitating conditions becomes
nonsignificant. Moreover, facilitating conditions were found to affect actual use but not intention

to use.(Venkatesh et al., 2003).
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2.5 What Do We Know About Physician Perception of EPCM?

A true challenge in the existing literature about this topic is the lack of pre-implementation
perception assessment which is an important issue now that we know that a pre-implementation
perception can prevail valuable information about the actual implementation. Also relying on post
implementation assessment can be misleading as the perception was found to be a changing
behavior that varies from one stage of implementation to another. For example, some elements
that influence perception might be seen as barriers in the pre-implementation stage and change to

facilitators during and post implementation (e.g. the time-saving factor) (Gagnon et al., 2014).

To elaborate more on this point, several studies, for example, found that physicians perceived e-
prescribing after implantation as very efficient and easy to use despite a differing view pre-
implementation (Hahn & Lovett, 2014). These findings also include controlled medications, as
physicians found e-prescribing in this context to be easier and more efficient than expected
(Thomas et al., 2013). In addition, some factors were found to have a significant impact on user
perceptions only under certain circumstances (social influence in a voluntary or mandatory
setting), while other factors become less important over time as users become more familiar with
the new technology (Venkatesh et al., 2003). Additionally, the perception evaluation literature on
perception assessment is limited to e-prescribing in general and scarce on e-prescribing of
controlled medications. The existing researches, although of a great value, being a context specific
topic, cannot be safely extrapolated to other regions. Studies were conducted on physician
perception toward e-prescribing, and their results, although they have some similarities, varied
from one region to another (Cohen et al., 2013; Khan et al., 2018; Smith, 2006; Wrzosek et al.,

2020).
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For e-prescribing of controlled medication, literature that addresses pre-implementation perception
assessment is scarce and most of the literature is limited to the USA. Among these, Thomas et al
2012, using the TAM model, found that the majority of prescribers had a positive view of it and
predicted e-prescribing of controlled drugs to result in fewer calls from pharmacists, more accurate
prescriptions, improved detection of controlled substance usage and diversion, and productivity
benefits. It is worth noting that current e-prescribing users were more optimistic about the e-
prescribing of controlled medications possibilities. They were more inclined to expect it to

increase practice efficiency and workflow (Thomas et al., 2012).

In Palestine and the Middle East at large, the literature on this topic is inadequate, with no studies
directly addressing physicians’ perception of the adoption of e-prescribing. This might be
attributed to the fact that most Arab countries are still behind in using HIT due to cost and
competencies (Alsadan et al., 2015). Therefore, there is a real gap in knowledge about the possible
factors and their type and extent of impact on physicians’ intention to adopt HIT, specifically

EPCM.

In light of what was mentioned above, the gap in knowledge about the possible factors and their
type and extent of impact on physicians’ intention to adopt electronic prescribing, specifically for
electronic prescribing of controlled medications, demands more efforts in this field. Therefore, in
this research, we will build the knowledge base that is needed for the actual implementation step,
since we will end up having a good understanding of the current workflow and possible needs and
goals. Therefore, by the time of actual implementation, they can customize such systems based on

a reflective, up-to-date, and country-specific perception assessment.
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2.6 Summary

Controlled substances are prone to misuse and overuse, and their illicit use is on the rise globally
and in Palestine. In Palestine, they are still prescribed using paper prescriptions, which is
associated with a high risk of fraud and manipulation. EPCM is a reasonable solution. However,
before considering implementation, physicians’ perception should be first assessed since it is an
important possible barrier. Among the models that have been widely used in assessing users’
perceptions toward the adoption of HIT, UTAUT is a comprehensive and powerful theory that is
capable of explaining the variations in the level of acceptance of the use of IT among users. This
takes us to the next chapter, conceptual framework, where the UTAUT-derived hypothesis for this

research is explained.
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Chapter 3: Conceptual Framework

3.1 Introduction

This chapter explains the conceptual framework of this study. It clarifies the main constructs that
are believed to influence physicians’ intentions to use EPCM and the moderating factors that are
hypothesized to have a significant impact on the direction and magnitude of the main constructs’

effect on intention to use EPCM.

3.2. Conceptual Framework

The conceptual framework of this research is derived from UTAUT. However, the UTAUT model
has a limited ability to explain and predict every technology use. Therefore, it is recommended to
adjust and customize UTAUT attributes to meet the unique research interest rather than replicating
the model (Venkatesh et al., 2003). In our research, we modified the original UTAUT model to
better suit the situation of controlled medications prescribing in Palestine. The modifications were
as follows: Two new constructs (endogenous mechanism extension), were added: current
workflow difficulties and trust. For the trust construct, controlled medications pose a high risk for
addiction and misuse. Therefore, prescribing these medications is usually associated with some
extent of fear of system breaches and fraud, with subsequent legal accountability. Knowing that
security issues are a well-established concern for many technology users, it is important to take
this factor into consideration when assessing physicians’ perception toward the adoption of EPCM
(Clark et al., 2012). For current workflow difficulties, we assume that the more dissatisfied a
physician is with the current prescribing practices, the more willing he or she is to undertake new

improvement initiatives, including EPCM.
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Two constructs of the original UTAUT were deleted: social influence and facilitating conditions.
Regarding social influence: for such influence to be socially derived, there must be an actual
prevalence and users of a certain intervention in a person's network (social referents) (Graf-Vlachy
& Buhtz, 2017). Here, we propose an entirely new intervention (EPCM) that has never been used
in Palestine. For this reason, this construct was omitted from this study. For facilitating conditions,
it is assumed that the effect of facilitating conditions on intention to use is mediated by effort
expectancy and performance expectancy. Therefore, when these two constructs are taken into
account, the prediction of intention to use by facilitating conditions does not become significant.
In addition, facilitating conditions were found to influence actual use but not intention to use,
which was not examined in this study (Venkatesh et al., 2003). For this reason, this construct was
omitted from this study. Also, the number of controlled medications prescriptions per month was
added as a new moderator, to see if physicians’ who prescribe controlled medications frequently

are more open to improvement or not.

3.3 Dependent and Independent Variables
The conceptual framework of our study (Figure 3.1) was designed to describe the relationships
between the study variables:
e Dependent variables: intention to use EPCM
e Independent variables: current prescribing difficulties, performance expectancy, effort
expectancy, trust, age, gender, number of controlled medications prescriptions per month

and experience with e-prescribing.
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Figure 3.1. The Conceptual Framework of the Study

3.4 Operational Definitions

- Specialty: the current specialty of a participant (e.g., internal medicine, general surgery,
etc), no options are provided, open question.

- Experience: it measures the level of experience a physician has with e-prescribing. It was
measured by using two questions, one related to the general knowledge of e-prescribing
(C1) and the other one related to the actual use experience of e-prescribing(C2). Answers

range (yes: coded as 1, no: coded as 0)


https://www.fairviewhs.org/counseling/interests-and-careers/experience
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://www.fairviewhs.org/counseling/interests-and-careers/experience
https://creativecommons.org/licenses/by-nc-nd/3.0/
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Governorate: an open question with the following possible answers: Nablus, Tulkarim,
Qalqgilya, Jenin, Tobas, Salfit, Ramallah, Jericho, Jerusalem suburbs Hebron and
Bethlehem.

Workplace: the current workplace that the physician practice medicine at. Six options were
provided: addiction rehabilitation center, mental/psychiatric clinic, oncology center,
private hospital, private clinic, others.

Number of controlled medications prescribed per month: 5 options were provided: stopped
prescribing controlled medications, less than 5 per month, more than 5 and less than 50 per
month, from 50-100 per month and more than 100 per month. Answers were coded form
1-5, respectively.

Controlled medications that the physician commonly prescribes. The listed options are
composed of the list of commonly prescribed controlled medications in the Palestinian
ministry of health and include Tramadol, Pregabalin, Phenobarbital, Diazepam, Codeine,
Clonazepam, Alprazolam, Phentermine, and Lorazepam. Each of these was answered as
yes if prescribed and no if not. Answers range (yes: coded as 1, no: coded as 0) for each
medication.

Current prescribing difficulties (CPD): this construct assesses the difficulty level with the
current practices of controlled medications prescribing. It contains 9 items (CPD1-CPD9).
Answers range (yes: coded as 1, no: coded as 0)

Technical readiness: It is intended to evaluate familiarity with technology, availability of
smart devices and a stable internet connection. Assessed using questions B1-B3. Answer

range: (Yes: coded as 1, no: coded as 0)
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- Section C: it measures experience with e-prescribing. It consists of two items C1-C2.
Answers range:(Yes: coded as 1, no: coded as 0)

- Performance Expectancy (PE): it assesses how efficient physician believe EPCM will be.
It contains 5 items PE1-PE5. Answers range: 1-5 (1: strongly disagree, 2: disagree, 3:
neutral, 4 agree, 5 strongly agree).

- Effort expectancy: it assesses whether physicians believe EPCM will be easy or hard to
use. It contains 5 items EE1-EE5. Answers range: 1-5 (1: strongly disagree, 2: disagree, 3:
neutral, 4 agree, 5 strongly agree).

- Trust: it assesses the level of perceived trust of EPCM. It contains 5 items T1-T5. Answers
range: 1-5 (1: strongly disagree, 2: disagree, 3: neutral, 4 agree, 5 strongly agree). Refer to

appendix A. to see the full list of questions.

3.5 Summary

In summary, this chapter provided an understanding of the theoretical ground of this research
which is based on the hypothesis that physicians’ intention to use EPCM is affected by
performance expectancy, effort expectancy and trust of EPCM, and the level of difficulty with the

current practice. The next chapter provides a description of methodology.
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Chapter 4: Materials and Methods

4.1 Introduction

This chapter provides details regarding the methodology of this research including study design,

setting, population and sample, instrument, data collection and data analysis.

4.2. Study Design

A guantitative cross-sectional study was conducted using a self-administrated questionnaire. More

details on the study instrument and data collection are provided later in this chapter.

4.3 Study Setting

The study was conducted in the West Bank of Palestine in 2022. Data collectors visited physicians
in their workplaces (clinics, hospitals, medical centers, etc.). All regions of the West Bank were
covered; southern (Nablus, Tulkarem, Qalgilya, Jenin, Tobas, Salfit), middle (Ramallah, Jericho,

Jerusalem suburbs), and northern (Hebron and Bethlehem).

4.4 Population and Sample Size

Target population: Palestinian physicians residing in the West Bank who practice controlled
medication prescribing, identified as those registered by the Palestinian ministry of health as
current or previous holders of the unified controlled medication prescription pad. According to the
ministry of health, 1260 physicians fulfilled the above criteria in 2021 (target population). Using

http://www.raosoft.com/samplesize.html with a margin of error of 5%, a confidence interval of

95%, and a 50% response distribution, the needed sample size was 295 physicians.


http://www.raosoft.com/samplesize.html
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4.4.1 Sampling Technique

A convenient sample was randomly selected where data collectors randomly visited physicians in

their workplaces and made sure they fulfill the inclusion criteria before enrolling them in the study.

4.4.2 Inclusion and Exclusion Criteria

Inclusion criteria: Palestinian physicians residing in West Bank who practice controlled
medication prescribing identified as those registered by the Palestinian ministry of health
as current or previous holders of a personal controlled medications prescriptions pad.

Exclusion criteria: None.

4.5 Data Collection Instrument

Our instrument was build based on previous studies (Cohen et al., 2013; Palappallil & Pinheiro,

2018; Thomas et al., 2012) and Palestinian specialties observations (Table 4.1). It consists of three-

parts:

Part 1: Demographics and background information: specialty, age, gender, years of work
experience, governorate, workplace, number of controlled prescription per month and the
controlled medications prescribed the most by him/her.

Part 2: measures current prescribing difficulties of controlled medications (nine questions,)
computer use—personal experience (three questions) and experience with E-prescribing
(two questions). Each item has two options: Yes or No.

Part 3: These questions were adapted from the UTAUT. It is made up of 3 constructs;
performance expectancy (5 items), effort expectancy (5 items) and trust (5 items). Some of

the items within each construct were derived from the validated survey of Cohen et al.,
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(2013) which was originally based on UTAUT theory. Other items were derived from
(Thomas et al., 2012) Other items that are specific to controlled medication prescribing
were developed based on Palestinian specialties observations (table 4.1). Each item is
measured using a 5-point Likert scale ranging from “strongly disagree (1)” to “strongly

agree (5)”. The full questionnaire is available as appendix A

Table 4.1: The Sources of The Questionnaire Items

Source Current Prescribing Difficulties (CPD)
New/ specific to the 23 A8 e Slieay iy e Jpanll B4 ma il CPD1
Palestinian context
| find it difficult to get a new controlled drugs prescriptions pad
New/ specific to the Ulaaf 5ol 58 siall 280 5all 4y oY) Clim s 35 CPD2
Palestinian context
| sometimes run out of controlled medications prescriptions
New/ added by Cla e Lol Loy 28 pal) 4501 o g 0l 8 oLy GBI =31 CPD3
researcher based on
feedl;izléiggngsssxﬁgl | am concerned about the prescribing laws of controlled drugs and the consequences thereof
validation
(Thomas et al., 2012) A8 el Ay 5¥) Cliea s maia s gl 2l Gldanall e s i CPD4
Palappallil & Pinheiro, )
(2018 | receive calls from pharmacies to confirm or clarify prescriptions of controlled medicines
New/ added by Lol dllhismyda diyadias il CPD5
researcher based on
feedback form several | use a new prescription in case there is something wrong with the written one
physicians during
validation
(Thomas et al., 2012) OB (e cdia e ya gl il all Cliia gl jiandd d cun 23 CPD6
Palappallil & Pinheiro, )
(2018 Prescription pads, or part of them, were stolen
(Thomas et al., 2012) s 4 Sl Ao gll (g pall ol 3aaa Al ddia s S 5 CPD7
Palappallil & Pinheiro, )
(2018 Patients reported loss of a prescription requiring a replacement prescription
New/ added by il JSLal) il (gdoas oo S5 l) A8 all 2y50¥1 Camy e ol A lal S0 CPD8
researcher based on
feedback form several Sometimes | think about dropping (or stopped) prescribing controlled medications to avoid
physicians during potential problems
validation
(Thomas et al., 2012) Adapall J# e dikla de ja sl A 7l G CPD9
Palappallil & Pinheiro, ) The wrong medication, or dose, was dispensed by the pharmacy
(2018
Technical readiness
Palappallil & Pinheiro, ) S ) ad s O pula llial B1
(2018 | have a smart phone or personal computer
Palappallil & Pinheiro, ) oy IS5 A8 5 5ea Y] ol o sulall axii B2
(2018 I am comfortable with computer use Computer
New/ added by < gl) alama Aalie <yl ASul A 5 B3

researcher

| have a stable internet connection most of the time

Experience
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(Cohen et al., 2013) 50 35 SV o gl alall  seally 48 yea gic Cc1
| am aware of the concept of electronic prescribing
(Cohen et al., 2013) Gl ) Jall Lae 35 5030 (55 SV Caa gl plhadiiadd 8 3 a5 c2
| have experience using e-prescribing in my current or previous job
Performance expectancy
(Cohen et al., 2013) g omd S ey alall 3 iae o 28 5all 33530 35 SV Cana sl PE1
Electronic prescription for controlled medications will help me do my work faster
(Thomas et al., 2012) bl Sl 5l 5 g 0 Ll 1 3T b s S e ool 15 58N Ciagll PE2
Electronic prescribing will help me write prescriptions that are more compliant with medical
legislation and recommendations
(Thomas et al., 2012) 481 el 4 52V alasiiad Beli 5 Glaal) HLASH (e dagus 5 SV Caua gl PE3
Electronic prescribing will reduce the spread of addiction and abuse of controlled drugs
(Thomas et al., 2012) Al e Uad Y (e Qs 481 pall 3y 903 5 SV G ) PE4
Electronic prescribing of controlled drugs will reduce medical errors
(Thomas et al., 2012) Al () (e (g A1l 23000 g Yl Gaadll PES
Electronic Prescribing of Controlled Drugs Will Improve Patient Satisfaction
Effort expectancy
(Cohen et al., 2013) s (9 5Ss A8l &y 503 39 SISV Caa gl il EE1
(Thomas et al., 2012)
The use of electronic prescribing of controlled medications will be easy
Palappallil & Pinheiro, ) ks O le i OV A el 4530 s SN o gl aladiiul EE2
(2018
The use of electronic prescribing of controlled medications will not affect my work routine
Palappallil & Pinheiro, ) el () 500 281 5all 35 23 35 IV Ca gl pladiindy i gl) 3paa5 EE3
(2018
Renewing prescriptions using electronic prescribing for controlled medications will be easier
Palappallil & Pinheiro, ) sl (0 5Sams Al el 2y 5050 55 SN bl DA (30 il gl Jpae EE4
(2018
Editing prescriptions through electronic prescribing of controlled medications will be easier
New/ added by Jensd 0 sSm B1 a2 50N 35 SV G sl) PR e cliasll el EES
researcher
Cancellation of prescriptions through electronic prescribing of controlled medications will be
easier
Trust
Palappallil & Pinheiro, ) b5 e ldea s Ci e sl Apadd Jaiil g Uail) Gl s da b (e a3 all 3y 903 5 SV Caa ) T1
(2018
Electronic prescribing of controlled medications will reduce the opportunity to hack the
system, impersonate a doctor, and dispense false prescriptions
(Thomas et al., 2012) osSe A sy ldaa sl JUal (Saall (g (558 s ada 131 GBI A &l Jgspns 280 el 355000 35 jiSIV) Coan sl T2
Palappallil & Pinheiro, ) A8 claall
(2018
Electronic prescribing of controlled medications will facilitate tracking of the breach if it occurs
as it will be possible to invalidate the prescriptions easily unlike paper prescriptions
(Thomas et al., 2012) el bl dlen ST ()5S A8 all 5030 35 SSIY) Coa T3
Palappallil & Pinheiro, )
(2018 Electronic prescribing of controlled medications will be more protective of patient data
New but with a concept A5 yaal) Clicn sl RS GAD (35 5L o shans A1 jall 4530 g SIY) Gl T4
similar to ()Palappallil
& Pinheiro, 2018( / fear  Electronic prescription of controlled medications will accurately document all prescriptions
that work would be dispensed
controlled
New but with a concept el JS& dulal) cUaa 1wty 481 yall 45330 (55 SSIY) Cana ) T5

similar to )Palappallil
& Pinheiro, 2018( / fear
that work would be
controlled

Electronic prescribing of controlled medications tracks medical errors more easily
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Intention to use EPCM

(Thomas et al., 2012) s ) Anlay Ll Gt 1 all A 501 o jua 2 G1
The currently used controlled medications dispensing mechanism needs development

(Cohen et al., 2013) o 55 o3 13) A1 yall 2y 530 55 IV o gl alodiny o il G2
| will use the electronic prescribing for controlled medications if it is available

4.6 Questionnaire Validation and Reliability

Three quarters of this questionnaire is derived from validated questionnaires (Cohen et al., 2013,;
Palappallil & Pinheiro, 2018; Thomas et al., 2012). However, the final version of the questionnaire,
with the eight new questions, was re-validated by eight experts: three academic pharmacists; a
pharmacist in a managerial position in the Palestinian ministry of health; two professors in health
informatics; a professor in statistics; and a professor in health information technology. More details
on the validation expert panel can be found in appendix B. The questionnaire was also pilot-tested
before being used on 10 physicians who fulfilled the criteria of the target population. They were
asked to mark questions that were unclear or repetitive, as well as the amount of time it took them

to complete the survey. Revisions were made where needed based on their feedback.

4.7 Data Collection

This task was assigned to four data collectors as follows: one in Hebron and Bethlehem to cover
the southern region, one in Ramallah, Jerusalem suburbs and Jericho to cover the middle region;
and two in Qalgilya, Jenin and Tulkarim, Nablus and its surroundings to cover the northern region.
All data collectors were trained and educated about the concept of E-prescribing and how each
question should be filled in. Since we were not provided with a list of names of controlled

medications prescribers, data collectors randomly visited doctors in their workplaces from various



30

specialties and asked them if they prescribe these medications. If the answer was yes, the targeted
physician was then asked to fill out the questionnaire. Then each participant was briefly educated
about the concept of e-prescribing before filling out the questionnaire. Three main interfaces of
EPCM that were primarily designed for this research were used to make sure physicians were well
aware of the concept of EPCM before filling in the questionnaire, see (Appendix C). Still,
physicians were informed that this is not necessarily the final and official interface of the system.
A total of 300 responses were collected and each questionnaire was given a serial number from 1

to 300. Data collection was completed over one month, from June 1% to the end of June.

4.8 Statistical Analysis

Data were entered to Statistical Package for the Social Sciences (IBM SPSS) version 26.0.0.0,
cleared, coded and categorized as study needed. Principle Component Analysis (PCA) with
varimax rotation was performed to extract factors using the loading criteria of 0.40. Twenty-four
items were examined, the items of the subscale related to e-prescribing difficulty (9 items) and e-
prescribing expectancy (15 items) were examined separately. Validity of measurement was
performed using the Kaiser-Meyer-Olkin measure of sampling adequacy (KMO) and Bartlett’s
tests of the sample. Then, the reliability coefficient for each scale was calculated using, 1)
Cronbach alpha for each subscale, and 2) no increase of more than 0.1 for Cronbach a when an

item was deleted from the scale.

Descriptive statistics were performed to present data. Recoding for the dependent variable,
intention to use EPCM, it was reduced into two categories including disagree, agree. Neutral
responses were coded as missing values. Pearson Correlation test was performed to assess the

relation between the five constructs. Univariate logistic regressions were performed to measure
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the association between continuous variables (age, UTAUT constructs), and intention to use
EPCM. Pearson’s Chi- square test was conducted to assess the association between the expected
categorical moderators (gender, number of prescriptions per month, and previous experience in e-
prescribing), with intention to use EPCM. Then, a multivariate model using enter method was
conducted between each construct and the expected significant moderators as the model gets built.
The multivariate logistic regression models, adjusted for moderating variables, was performed to

identify the interaction effects between UTAUT construct and intention to use EPCM.

4.9 Ethical Considerations

The researcher obtained permission to conduct this research from the American Arab University,
the institutional review board, the Palestinian Ministry of Health, and the Palestinian physicians’
union. A consent form was attached to each questionnaire in which participants were informed
that participation was optional, they had the right to not answer any question, and that the collected

data would be used with high confidentiality and only for the stated research purposes. See

Appendix A

4.10 Summary

This chapter presented the methodology of this study. It included the study design, study setting,
population, and sample size. It also presented the data collection instrument, data collection
methods, and analysis, as well as important ethical considerations. The next chapter provides a

presentation of the results obtained.
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Chapter 5: Results

5.1 Introduction

This chapter provides an overview of the results of this study. First, the sociodemographic
characteristics of the participants are presented, followed by the general acceptance of EPCM and
an assessment of technical readiness and experience with e-prescribing. This is followed by an
assessment of current prescribing difficulty, performance expectancy, effort expectancy, and trust,

followed by an assessment of construct validity. Finally, hypothesis testing results are presented.

5.2 Construct Validity

The PCA with varimax rotation manifested that the variable’s KMO value was 0.662 for the
difficulties construct and 0.936 for the expectancy construct, indicating that the validity of each
variable in the sample data is good. The significance level of Bartlett’s test was <0.001 for each.
A total of 24 items related to UTAUT model loaded significantly on 5 factors. Table 5.1 shows
the range of factor loadings for the items retained for each factor as well as the eigenvalues and
variance explained for each factor. Four of the five factors had eigenvalues above 1, while one
factor had an eigenvalue close to 1, with a total explained variance of 48.264% for 2 difficulties
factors and 72.323% for three expectation factors. Two items were cross-loaded across two factors
(EE1, PE3) for expectation factor and one item cross-loaded across two factors (CPD3) for
difficulties factor. However, these three items showed significant correlation with the rest of the
internal subscale homogeneity with the rest of the items. The item, ‘““‘CPD9’’ did not meet the

loading criterion, so it was deleted from the construct.
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Table 5.1: Rotated Factor Analysis of the UTAUT model

Subscale No. of items  Factor loading  Eigenvalue %\Variance Explained
CPD (1,2,3,8) 4 0.484-0.794 2.218 27.723

CPD (4,5,6,7) 4 0.517-0.713 1.643 20.541

PE 5 0.553-0.766 1.262 8.411

EE 5 0.688-0.614 0.996 6.373

T 5 0.725-0.849 8.631 57.539

CPD: current prescribing difficulties, PE: performance expectancy, EE: effort expectancy, T: Trust
Eigenvalue: a factor if >1, % variance: the proportion of explained variance in the original data by each factor

5.3 Construct Reliability

Table 5.2 shows that the o coefficients for the five subscales retained for the final version of the
questionnaire. The internal consistency (Cronbach o) for the factors ranged from excellent

(Cronbach a=0.917) for Trust and poor (Cronbach a= 0.544) for CPD (5,6,7,8).

Table 5.2: The Internal Consistency (Cronbach o) of the Constructs

Subscales No. of items Cronbach a
CPD (1,2,3,8) 4 0.65

CPD (4,5,6,7) 4 0.544

PE 5 0.869

EE 5 0.875

T 5 0.917

CPD: current prescribing difficulties, PE: performance expectancy, EE: effort expectancy, T: Trust
Cronbach a: Excellent: a> 0.9, good: 0.7 < a <0.9, acceptable: 0.6 < a <0.7, poor: 0.5 < a <0.6, unacceptable: a <0.5)

5.4 Sociodemographic Characteristics of Participants.

A total of 300 responses were collected. The majority (90.3%, n=271) of the responders were
males (Table 5.3). Responders’ mean age was 40.89 years and the highest proportion was in the
age range 30-39 (39%). The majority of responders were specialists (69.6%, n=209) with the
remainder being general practitioners and subspecialists, and 27% (n=81) of the participants had
work experience of 5 to 9 years. The surveyed prescribers represented a variety of medical
specialties, with general medicine and family medicine being the most encountered specialties

(26.4%, n=79), followed by internal medicine and orthopedics (60, 20% and 58, 19.3%,
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respectively. The majority of responders 50.3%(n=151), reported issuing less than 5 prescriptions
per month and 14.3%(n=43) stopped prescribing them. Moreover, 69.7% (n=209) reported that

their private clinic is the main place where they prescribe controlled medications.

Table 5.3: Participants’ Sociodemographic Characteristics

Individual-level variable n Percent Mean + SD
%
Age 300 40.89+10.4
Less than 30 38 12.7
30-39 117 39.0
40-49 89 29.7
More than or equal 50 56 18.7
Gender
Male 271 90.3
Female 29 9.7
Region
North (Nablus, Salfit, Qalgelieh, Jenin, Tulkarem) 125 41.6
Middle (Ramallah/ Bireh, Jerusalem, Jericho) 112 37.4
South (Hebron, Beithlahim) 63 21
Specialty
General practitioner/ Family medicine doctor 79 26.4
Internal medicine doctor 58 19.3
Cardiologist 5 1.7
Orthopedics 60 20
General surgeon 25 8.3
Emergency Room Doctor 8 2.7
Neurologist 9 3
Psychologist 2 0.7
Dentist 13 4.3
Gynecologist 12 4
Oncologist 5 1.7
Pediatrician 6 2
ENT 7 2.3
Others (Anesthesiologist, Dermatologist, Ophthalmologists, urologist) 11 3.6
Level of specialization
Medical doctor 77 25.6
Specialist 209 69.7
Sub-specialist 14 4.7
Experience in medicine (years) 1225+ 9.6
Less than 5 64 21.3
5-9 81 27.0
10-14 63 21.0
15-19 27 9
More than or equal 20 65 21.7
Workplace
Private clinic 209 69.7
Private hospital 76 25.3
Oncology center 10 3.3

Mental/ Psychiatric/ Rehabilitation clinic 5 1.6
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Number of prescriptions per month

Less than 5 151 50.3
5-50 85 28.3
50-100 16 5.3
More than 100 5 1.7
Stopped 43 14.3

*n is the number of participants occurrence in the defined category, % is the percentage of cases in defined category, SD
standard deviation

Regarding the most commonly prescribed controlled medication, it was tramadol (81% (n=243)),

followed by pregabalin 55.7% (n= 167) (as shown in Figure 5.1).

Lorazepam I 31
phentermine I 307
Alprazolam [N 16.3
Clonazepam [ 203
Codeine I 38
Diazepam " 32
Phenobarbital [N 16
pregabalin I 55.7
Tramadol T a1

0 10 20 30 40 50 60 70 80 90

M Prescribing rate %, n=300

Figure 5.1. Prescribing Rates of Controlled Medications as Reported by Participants

5.5 Overall Perception of EPCM

The majority of responders had a positive perception toward the adoption of EPCM with an
intention to adopt rat of 85% (agree n=93, strongly agree n=162). Furthermore, the existing

prescribing system has to be improved concurrently, according to 80% (n=240) of respondents.
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5.6 Technical Readiness and Experience with E-Prescribing

The majority of participants, 91.6% (n=275), reported they are comfortable with computer use,
296 (98.7%) have a personal smart phone or computer and 283 (94.3%) have a stable internet

connection most of the time. (Table 5.4).

Table 1.4: Responses of Participants on Technical Readiness

Question Responses
Yes No
I have a smart phone or personal computer 296 (98.7%) 4 (1.3%)
I am comfortable with computer use 284 (94.7%) 16 (5.3%)
I have a stable internet connection most of the time 283 (94.3%) 17 (5.7%)

A total of 80%(n=240) of participants are familiar with the concept of e-prescribing with 72%

(n=216) that had used e-prescribing before (Table 5.5).

Table 5.5: Participants’ Knowledge About E-prescribing

Question Responses

Yes No
I am aware of the concept of electronic prescribing of medicines 240 (80.0%) 60(20.0%)
I have experience using e-prescribing of medicines in my current 216 (72%) 84 (28%)

or previous job

5.7 Current Prescribing Difficulties

Prescribers reported having a variety of problems regarding the prescribing of controlled
medications. Out of all participants, 60.3% (n=181) of them find it difficult to renew their
prescriptions pad, and 50.7% (n=152) reported that they frequently run out of prescriptions (Figure
5.2). Fifteen percent (n=45) of participants reported that their prescription pad, or part of it, was
stolen. 34% prescribers were asked to issue a replacement prescription for a lost one. A total of

196 (65.3%) considering stopping prescribing-controlled medications, or already did.
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| find it difficult to get a new controlled drugs prescriptions
pad

| sometimes run out of controlled medications prescriptions
| am concerned about the prescribing laws of controlled drugs

and the consequences thereof

| receive calls from pharmacies to confirm or clarify
prescriptions of controlled medicines

| use a new prescription in case there is something wrong with
the written one
Prescription pads, or part of them, were stolen
Patients reported loss of a prescription requiring a
replacement prescription

Sometimes | think about dropping (or stopped) prescribing
controlled medications to avoid potential problems

The wrong medication, or dose, was dispensed by the
pharmacy

0% 10% 20% 30% 40% 50% 60% 70% 80%

I— 39.70%
60.30%

I 50.70%
49.30%

7%

23%

I 49%
51%

90%

1 75.30%

24.70%

I 15%

I 43%
57%

_3470‘7 65.30%
. (]

I 31.30%
68.70%

HYes = No

Figure 5.2: Current Prescribing Difficulties

5.8 Perceived Usefulness, Effort Expectancy and Trust

The variation in perceived usefulness, effort expectancy, and trust of EPCM was described in
Table 5.6. The majority of responders (79.3%, n=238) believe that EPCM will help them write
prescriptions that are more compliant with medical legislation and recommendations, and 78%
(n=234) believe that EPCM will reduce the spread of addiction and abuse of controlled drugs. For
effort expectancy, 73.3%(n=220) of the participants believe that EPCM will be easy to use.
Moreover, 80%(n=240), 75%(n=225), and 63.3%(n=190) believe that renewing, modifying, and
canceling prescriptions, respectively, will be easier through EPCM. Lastly, 75.6%(n=227) of
participants believe that EPCM will reduce the risk of manipulation and dispensing fake

prescriptions, and 77%(n=231) believe that detecting and canceling such breaches will be easier

with EPCM as compared to paper prescriptions.

85%
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Table 5.6: Distribution of Performance Expectancy, Effort Expectancy and Trust

% of participants, n=300

SD D N A SA

Performance Expectancy
Electronic prescription for controlled medications will help me do my work faster 3.7 4.7 14 37.7 40

Electronic prescribing will help me write prescriptions that are more compliant with 2.3 5.3 13 40 30.3

medical legislation and recommendations

Electronic prescribing will reduce the spread of addiction and abuse of controlled 2.7 5.3 14 313 46.7
drugs

Electronic prescribing of controlled medications will reduce medical errors 2.7 6 16.3 36 39
Electronic Prescribing of Controlled medications Will Improve patient satisfaction 6.3 107 197 303 33

Effort Expectancy

The use of electronic prescribing of controlled medications will be easy 2 1.7 17 37 36.3
The use of electronic prescribing of controlled medications will not affect my work 3.3 73 173 38.3 337
routine
Renewing prescriptions using electronic prescribing for controlled medications will be 1.7 3.7 147 427 373
easier
Editing prescriptions through electronic prescribing of controlled medications will be 0.7 5 12.3 453 36.7
easier
Cancellation of prescriptions through electronic prescribing of controlled medications 0.7 53 143 423 373

will be easier

Trust

Electronic prescribing of controlled medications will reduce the opportunity to hack the 3.7 6.7 14 343 413
system, impersonate a doctor, and dispense false prescriptions

Electronic prescribing of controlled medications will facilitate tracking of the breach if it 3 6 14 34 43
occurs as it will be possible to invalidate the prescriptions easily unlike paper

prescriptions

Electronic prescribing of controlled medications will be more protective of patient data 2 6 14 343 437
electronic prescription of controlled medications will accurately document all 0.7 4 12 34.7 487
prescriptions dispensed

Electronic prescribing of controlled medications tracks medical errors more easily 3.3 3 11.3 40.3 42

SD: Strongly Disagree, D: Disagree, N: neutral, A: agree, SA: Strongly agree



39

5.9 Testing Hypothesis

Pearson Correlation test was performed to assess how close the linear relationship was between
subscales. Table 5.7 presented Pearson’s Correlation between all possible pairs of constructs.
The UTAUT correlation coefficients ranged from little positive correlation between CPD (5,6,7,8)
& EE, and a high positive correlation between PE&EE. No multi-collinearity existed between the

variables tested in this study.

Table 5.7: Person’s Correlation of UTAUT Construct

CPD(1,249) CPD(5678)  PE EE T
CPD (1,2,3,8) 1
CPD (4,5,6,7) 0.206 1
PE 0.144 0.074 1
EE 0.156 0.038 0.702 1
T 0.131 0.06 0.636 0.669 1

CPD: current prescribing difficulties, PE: performance expectancy, EE: effort expectancy, T: Trust

Bivariate Analysis

In the univariate logistic regression; PE, EE and T were significantly associated with intention to
use EPCM. Multivariate logistic regression showed that the three factors (PE, EE, and T) did not
impact each other. In addition, these three factors, performance expectancy, effort expectancy, and
trust, have a positive association with the intention to use EPCM, the unadjusted OR= (7.033,
7.021 and 4.824) respectively, and P-value <0.001 for each, and they are good predictors of

physicians’ willingness to use EPCM. (As mentioned in table 5.8)

Table 5.8: Association Between UTAUT- Subscales and Intention to Use EPCM.

Subscale P-value ORy (95% CI) P- Value OR4 (95% CI)

CPD (1,2,3,8) 0.056 1.636 (0.988- 2.711) NA NA

CPD (4,5,6,7) 0.223 1.392 (0.818- 2.368) NA NA

PE <0.001 3.028 (1.855- 4.941) <0.001 7.033 (2.637- 18.757)
EE <0.001 4.405 (2.514- 7.721) <0.001 7.021 (2.9- 16.998)
T <0.001 3.99 (2.413- 6.6) <0.001 4.824 (2.343- 9.929)

CPD: current prescribing difficulties, PE: performance expectancy, EE: effort expectancy, T: Trust
Cl= confidence interval, P-value <0.05, OR= odds ratio
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Pearson’s Chi-square test was performed to assess the presence of association between the
expected moderators and intention to use EPCM. The results in Table 5.9 revealed that only level
of specialization was found to be significantly associated with intention to use EPCM as general
practitioners and sub-specialist were more willing to use EPCM when compared to specialties (p-
value <0.05). Meanwhile, the results showed that there was no significant association between
gender, number of drugs prescribed per month, experience in e-prescribing and the intention to use
EPCM (P>0.05). The region, level of specialization, and workplace were also assessed for possible
impact on intention to use EPCM. Work experience in years was also assessed for possible
association with EPCM using univariate logistic regressions and no significant association was

found (p-value: 0.12, ORu (95%Cl): 0.967 (0.926-1.009))

Table 5.9: Association Between the Expected Moderators and the Intention to Use EPCM.

Category Subcategory Intention to use EPCM P- value
Disagree n (%) Agree n (%)

Gender Male 17 (7) 227 (93) 0.703
Female 1(3.4) 28 (96.6)

Region North 7(6.1) 107 (93.9) 0.858
Middle 8 (7.8) 94 (92.2)
South 3(5.3) 54 (94.7)

Number of prescriptions per month  Stopped 2 (5.6) 34 (94.4) 0.169
<5 7(4.8) 138 (95.2)
5-50 9(12) 66 (88)
>50 0 (0) 17 (100)

Having experience with e- Yes 13 (5.8) 213 (94.2) 0.208

prescription No 5 (10.6) 42 (89.4)

Level of specialization Medical doctor 0 (0) 74 (100) 0.012
Specialist 18 (9.6) 169 (90.4)
Sub-specialist 0(0) 12 (100)

Work place Private clinic 14 (7.3) 178 (92.7) 1
Private hospital 4 (6) 63 (94)
Oncology center 0 (0) 10 (100)
Mental/ 0(0) 4 (100)

Psychiatric/
Rehabilitation
clinic

Chi- square test, P-value <0.05, n is the number of participants occurrence in the defined category , % is the percentage of
cases in defined category
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Since their effect on intention to use EPCM was not significant in the bivariate analysis, they
were not included in the multivariate analysis model. Hence, these three variables did not impact
the relation between UTAUT subscales and the intention to use EPCM, and were not classified
as moderators. Regarding age, it showed a positive association with the intention to use EPCM
(P=0.032), Pearson correlation test was conducted to differentiate age impact on the UTAUT
model constructs (Table 5.10). The initial results revealed that age was significantly associated

with PE scale.

Table 5.10: Relation Between Age and Individual UTAUT factors

Subscale Correlation P- value
CPD (1,2,3,8) 0.001 0.982
CPD (4,5,6,7) 0.102 0.078
PE -0.114 0.048
EE -0.054 0.349
T -0.05 0.385

CPD: current prescribing difficulties, PE: performance expectancy, EE: effort expectancy, T: Trust

Binary logistic regression adjusted for age and interaction effects was then performed. Table 5.11
shows a significant association between age, PE and the intention to use EPCM (P-value=0.019,
P-value <0.001) respectively. The absence of significant association between age and PE
interaction revealed that the age of respondents did not affect the relation between PE and the
intention to use EPCM. Whilst it was not a moderator, it could be classified as an independent

variable that negatively affect the respondents’ desires to go toward e-prescribing.

Table 5.11: Association Between Age and the Intention to Use EPCM

Variable P-value ORuU (95%ClI) P-value  ORa (95%CI)

Age 0.032 0.956 (0.917- 0.996) 0.019 0.967 (0.904- 0.991)
PE <0.001 12.806 (5.263- 31.16) <0.001 12.189 (5.002- 29.703)
Age*PE 0.08 1.048 (0.994- 1.104)

PE: performance expectancy, P-value: <0.05, OR: odds ratio, Cl: confidence interval
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Characteristics of Participants with a Neutral Opinion Regarding Their
Intention to Use EPCM
Twenty-seven participants answered the question of their intention to use EPCM as neutral, they
were recoded as missing data as they neither encourage nor discourage the intention toward e-
prescribing. A descriptive analysis was performed to determine their characteristics. (Table 5.12)
All of them were male, with mean age equal 42.59+8.842. Majority of them completed specialist

81.5%. Around all of them worked among Private sectors (96.3%).

Table 5.12: Sociodemographic Characteristics of Participants that had a Neutral perception of EPCM

Category Subcategory n (%)

Gender Male 27 (100)

Age (meanz+ SD) 42.59 +8.842

Level of specialization Medical doctor 3(11.1)
Specialist 22 (81.5)
Sub-specialist 2(7.4)

Experience Less than 5 2 (1.4
5-9 5 (18.5)
10-14 10 (37)
15-19 3(11.1)
20 or more 7 (25.9)

Work place Private clinic 17 (63)
Private hospital 9 (33.3)
Oncology center 0 (0)
Mental, psycho, rehabilitation 1 (3.7)
clinic

5.10 Important Comments from Physicians

The following comments were collected from physicians who completed the questionnaire:

Several physicians reported that they borrow prescriptions from their colleagues when they run
out of prescriptions, while other doctors don’t use their pads, said one: “I do not have my pad, but
when | need one, | borrow a signed and stamped prescription from my cousin, he is a general
practitioner.” For those who frequently prescribe such medications, reaching the maximum limit

of the allowed pads is a concern, but as one said: “If I exceed the allowed number of pads per
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month, | ask my resident doctors to get me one or two under their name.” Another issue that was
raised in the fact that this prescription can be misused by practitioners. Several physicians said that
patients are being taken advantage of by some physicians who use these prescription pads as a
source of revenue because they charge a certain amount of money to prescribe controlled drugs,
i.e., they sell these prescriptions even if it is just a refill prescription for chronic disease. For this
reason, one of the doctors said that sometimes he gets a new pad, stamps and signs it, and gives it
to a local pharmacy so that when a patient comes who needs a controlled drug, the pharmacist can
issue it for free - an act based on human motives. It was somehow surprising how often a personal
pad gets shared or used by other prescribers and some said that a physician in charge at a clinic or
hospital sometimes stamps several prescriptions or even gives his stamp to doctors working under

his supervision to ensure a prescription is smoothly issued if he is busy or unavailable.

5.11 Summary

This chapter provided a presentation of the validity and reliability of the constructs and the
sociodemographic characteristics of the participants. It also presented the results of hypothesis
testing where H2, H3 and H4 were confirmed and H1 was rejected. These results will be interpreted

and discussed in the coming chapter.
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Chapter 6: Discussion & Conclusion

6.1 Introduction

The following chapter provides a reflection on the results, what they mean, why it matters and
what practical actions should be taken. Also, this chapter presents strengths, limitations and

future studies.

6.2 A Reflection on the Highlights of the Descriptive Findings of the Study

This study was conducted to assess the perception of Palestinian physicians toward the
implementation of a stand-alone electronic prescribing system for controlled medications in the
West Bank context. Palestinian physicians who currently prescribe or have prescribed controlled
medications in the past and are familiar with the aspects of the current prescribing process were
included in the study. This study revealed that the vast majority of the included providers had a
positive perception toward the adoption of EPCM with an intention to adopt rate of 85%, which is
consistent with a study that assessed the perception toward the adoption of e-prescribing in Jordan.

(El-Dahiyat et al., 2014). Similar results were also observed in India in 2022 (Teferi et al., 2022).

The vast majority of participants were male and under 50 years of age. This finding is consistent
with the distribution of the healthcare workforce in Palestine, which is considered young, with
more than 80% of the population being male physicians. When it comes to physicians in practice,
this percentage increases in favor of men, as women generally tend to work part-time or even drop
out of practice altogether, more than men (Paturel, 2019; WHO EMRO, 2021; World Health

Organization (WHO), 2020).
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The results of this study revealed that tramadol was the most commonly cited, with nearly 8 in 10
physicians prescribing it. Tramadol is an opioid that is used for moderate to moderate-to-severe
pain management. In Palestine, tramadol is the easiest opioid to prescribe and dispense because it
is readily available in pharmacies. Other opioids, on the other hand, are only available in a very
limited number of community pharmacies and are usually dispensed under strict medical
supervision in hospitals and medical centers. Therefore, the high prevalence of tramadol
prescribing was an expected result. However, knowing that tramadol can lead to physical
dependence, one would become worried about the potential presence of non-medical use of this
substance. In fact, in 2018, the UNODC reported that the non-medical use of tramadol is becoming
a fast-emerging public health threat in the Near and Middle East, including Palestine. (United

Nations Office of Dugs and Crimes (UNODC), 2019)

This concern is further reenforced with the fact that, in 2017, tramadol was reported to be
frequently detected among high-risk drug users with varying rates in Palestinian governorates.
(Palestinian National Institute of Public Health, 2017). This information demands putting more
efforts into better controlling the prescribing of tramadol, along other addictive medications, to
alleviate the trafficking and illicit use of these substances. Healthcare decision-makers should
consider carefully ways to make any improvements to the controlled drug prescribing system while
still preserving the independence of medical judgment of physicians. This is due to the possibility
that a doctor might become less likely to prescribe any of them at the risk of not fulfilling the
medical requirements of actual patients if the regulations are very strict and the prescription system

is rigid, particularly when the legal repercussions are unpleasant.
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In this study, a large group of the surveyed prescribers indicated that they are concerned about the
legal issues and consequences of incorrect prescribing of controlled medications and that they have
no way to identify drug abusers. This may make providers feel less comfortable prescribing these
medications, an issue that has already surfaced in the United States, for example. On this matter,
the Pain Advocacy Center stated that "honest providers fear being mistaken for bad actors” and
that they view patients as liabilities.(Andrew Joseph, 2022). One expected action by prescribers is
to stop providing this service altogether to avoid the headache.(Gatchel, 2010) Here, 65.3% of
respondents said they were considering giving up prescribing controlled medications, with 14.3%
of them having already stopped. This would be disturbing news for those in need of such
medications, as this could make it difficult for them to get these medications. This is important
because there are real and widespread debilitating diseases that require the use of controlled
medications. Pain, for example, which is a common indication for some of these medications, has
been identified as a leading cause of disability. Back pain, in particular, is the leading cause of
disability in 126 of 195 countries, with an increasing number of all-age years of healthy life lived
with disability (YLD) over the last three decades along with physical, psychological, and economic
consequences. (Andrew Joseph, 2022) The inadequate suitable painkillers for such cases could

leave them disabled or could drive them to seek illicit supplies.

An alarming observation was the number of physicians who reported a lost (or stolen) prescription
pad (or a prescription/s). Normally, this needs to be reported to the MOH, but legal proceedings
will follow, which could be a source of legal trouble for a physician. Therefore, some of them
might choose not to report at all at the cost of not being able to get a new pad as they have to

submit the stubs of the old pad to get a new one. On the patient side, this could mean that a
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considerable number of illegal prescriptions have been dispensed over the past years. One would
argue that a prescription needs to be stamped to get dispensed, and a stolen one should be easily
detectable. However, based on the comments that were collected from participants, even stamps

are prone to misuse and theft as they are frequently shared or left in others’ custody.

Finally, when it comes to technical readiness, a positive finding was observed as the vast majority
of participants had necessary tools to operate EPCM when it is launched. The proposed technology
requires that physicians have stable internet access, a smart phone or personal computer, and
comfort with computer use. This means that equipping physicians, which could have been a source

of great expenditure, is not a concern as this prerequisite is fulfilled for the majority of the sample.

6.3 Factors that Affect Physicians’ Perception of EPCM

According to the proposed hypothesis, current prescribing difficulties, performance expectancy,
effort expectancy, and trust were all postulated to affect the intention to use EPCM. However, the
effect of current prescribing difficulties on intention to adopt EPCM was found to be statistically
non-significant. Taking into consideration that the internal consistency of its two sub-constructs
ranged from acceptable to poor, the construct in its current composition needs enhancement and

does not seem to add significant value to the proposed model.

On the other hand, performance expectancy was found to have a significant correlation with
intention to use EPCM. This means that those who believe that EPCM will improve their work are
more willing to use it. This result is consistent with the findings of other studies. (Cohen et al.,

2013; Gagnon et al., 2014; Khan et al., 2018; Teferi et al., 2022). This is an important finding
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because those who believe that EPCM will not improve their work and who dislike using it may
change their perceptions when they learn the full benefits of the proposed measure. For example,
those who do not believe that EPCM can reduce medication errors can be educated about the
potentials of electronic prescribing with the integrated alerts, guides, clinical decision support
systems (CDSS), and even denial of some transactions if they are legally or medically incorrect.
In addition, EPCM will likely be able to prevent the phenomenon of "doctor shopping™ by
collecting all prescriptions for a particular patient from all physicians into one screen, based on
which a physician can decide whether this is the right time to re-prescribe a particular drug. Thus,
it is very likely that some physicians will view EMPC differently after sufficient training and

education. Since there is a significant correlation with intent to use, this could lead to greater

Effort expectancy was also significantly associated with physicians’ perception of EPCM. This
means that the more a physician believes EPCM will be easy to handle and practical to use, the
more positive his perception of EPCM will be. This finding was also observed in several studies
(Cohenetal., 2013; Khan et al., 2018). This result can be used as a tool by stakeholders to alleviate
the resistance of those who expect EPCM to be complicated. For example, they might consider
simplifying the interfaces of the system and making navigation easy and clear. In fact, a poor
design and technical concern were actually the most commonly reported barrier to the adoption of
e-prescribing according to (Gagnon et al., 2014). Therefore, it is better to involve practitioners in
the designing process of the system to make sure it meets their expectations. This way opposers
will likely become more welcoming to the intervention.

Regarding trust, in this study this construct was found to be significantly associated with intention

to adopt EPCM. This means that those who believe that EPCM will be more secure and trustworthy
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as compared to paper prescribing are more willing to use it. This finding was repeatedly seen in
studies that assessed the perception toward the adoption of technologies that have some sort of
threat to users’ private information, money, or related to practices where legal consequences are a
real concern (Cody-Allen & Kishore, 2006; Cohen et al., 2013; Dash & Sahoo, 2022; Gupta et al.,
2016). Security concerns were reported to be a significant barrier when it comes to e-prescribing,
but surprisingly, this concern lessened post implementation as reported in several studies that were
addressed in Gagnon et al. (2014) review. If this result is to be best used in making physicians
more willing to use EPCM, it should be equipped with robust security and data breach prevention
measures. For example, it would be better if ECPM be designed in compliance with the Health
Insurance Portability and Accountability Act (HIPPA) security and privacy rules where
administrative, physical, and technical safeguards are implemented (Rights (OCR), 2015).
Ultimately, and after excluding current prescribing difficulties due to lack of association with
intention to use EPCM, together, performance expectancy, effort expectancy and trust provided a

good total explained variance of 72.323% of which trust contributed to 57.5%.

Finally, in alignment with previous work in the field of health information technology acceptance,
gender and experience did not mediate the effect of the main constructs on intention to use EPCM,
nor did they have a direct effect on intention to use EPCM.(Wills et al., 2008) However, age was
found to have a direct statistically significant relationship with intention to use EPCM, where older
physicians were less willing to use EPCM, which is consistent with previous work (Chimento-
Diaz et al., 2022; Magdi, 2013; Talukder et al., 2020). This could be due to technology anxiety

“technostress” and resistance to change (Ha & Park, 2020).
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6.4 Conclusion

According to our results, Palestinian physicians seem to be open to the recommended technology.

The most important factors that were found to affect their perception of EPCM were performance

expectancy, effort expectancy, and trust. Age was also found to have a direct correlation with intent

to use EPCM.

6.5 Recommendations

Based on these findings, we recommend:

Involving Palestinian physicians in the design of the EPCM to ensure that they perceive it
as efficient, simple, clear, and secure, as this will help increase physicians' willingness to
use the EPCM.

Proceeding with the assessment of Palestinian pharmacists' perceptions of EPCM. Since
physicians' perceptions are usually the most difficult to change, and here they seem to have
a positive attitude toward EPCM.

Starting with the design of the user interface and testing how well it meets user expectations
and needs. A user experience assessment should then be conducted to ensure that the

EPCM is also easy to navigate.



51

6.6 Practical Implications

Based on this project, the following actions should be taken:

e Stakeholders in MOH, the Palestine Doctors’ Association, and the Palestine pharmacists’
Union should all be encouraged to proceed with the implementation of EPCM. The
problems with the current system are real, and the perception of EPCM is encouraging.
Therefore, the result of this project will soon be disseminated to all interested parties, and
a mutual meeting will be scheduled to address future steps. These parties should decide on
the main features that will be present in the final software to ensure that it is efficient and
easy to use for doctors, pharmacists, and inspectors.

e Design an electronic prescribing system of controlled medications (EPCM) where the
following should be considered:

o How to ensure the best efficiency of the system, to choose interfaces that are simple
and easy to navigate, and

o It is important to consider the most protective mechanisms to protect patients’
information and prevent system breaches, as all of these factors play a significant
role in enhancing physicians’ perception of EPCM.

e All of this should be done while keeping in mind that EPCM needs to be expandable, with

the hope that EPCM will be a seed from which a national electronic prescribing system

for all types of medications will stem one day.
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6.7 Future Research
e Palestinian pharmacists’ perception toward the adoption of EPCM, to make sure that all
parties are willing to use EPCM and to understand and solve the potential barriers.
e Qualitative interviews with Palestinian health inspectors responsible for overseeing
controlled drugs prescribing to better understand the operations of the current prescribing
system and to spot opportunities for improvement.

e EPCM user interface/user experience assessment.

6.8 Strengths

This is the first study to address perceptions of electronic prescribing of controlled medications in
Palestine and the Middle East and one of the few studies to address this issue worldwide. The
results of this study are reflective of the entire target population in the West Bank, as the sample

size was adequate and participants from different regions of the West Bank were included.

6.9 Limitations

The Gaza Strip was not included. The sample was a convenient sample because we were not
provided with a complete list of physicians prescribing controlled medications, only the total
number. Therefore, the data collectors had to visit a large number of physicians to find 300
physicians who met the inclusion criteria, and randomization was not possible. This could affect
the generalizability of the results because physicians did not have an equal chance of being

included in the study.
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Appendix B: Questionnaire Validation Experts Panel

Name Position

Dr. Shahenaz Najjar Faculty of graduate’s studies, Arab American University, Palestine

Dr. Yousef Mimi Head of health sciences department, Arab American University, Palestine
Dr. Abdallah Abu Khalil Head of Pharmacy department, Birzeit University, Palestine

Dr. Hani Naseef Faculty member, Pharmacy department, Birzeit University, Palestine

Dr. Atef Abu Safat General director of pharmacy, Ministry of Health, Palestine

Dr. Hussein Jabareen Head of Pharmacy department, Hebron University, Palestine

Dr. Faisal Awartani Faculty member (a professor in statistics), health sciences department, Arab

American University, Palestine

Dr. Sa’ed Zyoud Faculty member, Pharmacy department, Al-Najah University, Palestine
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Appendix C: EPCM Primary Interfaces
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