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Introduction: Health outcomes and policies is a growing areas that is needed in the healthcare culture.
This study aimed to examine the availability, extent and type of teaching curricula (pharmacoeconomics,
pharmacoepidemiology, pharmacovigilance, patient safety) in Arab countries.
Methods: A retrospective observational study was conducted during the period of November 2019 to
January 2020. The collection strategy was performed by listing of pharmacy colleges in each country
and then reviewing the institutions’ websites that met the inclusion criteria. Five criteria were utilized
to assess the availability of these courses: full-time mandatory, full-time elective, partial mandatory, par-
tial elective, and not offered.
Results: One hundred ninety-one academic institutions were screened during the study period. Of those,
151 (79.1%) institutions were included in the study and their curricular descriptions were retrieved from
their electronic websites. Pharmacoeconomics was the most taught subject among the four subjects. It
was offered in 89/151 of the colleges among Arab countries. Among these 89 colleges that offered phar-
macoeconomics, 74/89 offered it as a mandatory. While, Pharmacoepidemiology was offered in 51 col-
leges, with 44/51 offering the subject as a mandatory, and 6 out of those 44 list it as a full-time
mandatory, while 38 out of those 44 offer it as a partially mandatory. Only 22 of the colleges offered phar-
macovigilance, with 14/22 offering the subject as a mandatory. Finally, there was only one institution
that offers the subject of patient safety. Moreover, most of the four courses investigated are only taught
in the final two years of study.
Conclusions: The study found a clear shortcoming in the teaching pharmaceutical outcomes. More efforts
are needed by academic institutions to adopt and teach these subjects to ensure they meet the work
needs and advanced pharmacy practice transformation.
� 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Over the past few decades, there has been a substanitial
increase in the number of schools that offer pharmacy programs
in different Arab countries. Most of the pharmacy schools’ curricula
in these countries offer either five or six-year baccalaureate degree

programs. The six-year program is called the ‘‘Doctor of Pharmacy
Program (PharmD)”, while the five-year program is called the phar-
macy (PharmB) baccalaureate degree. Like western accredited pro-
grams, they are undergoing continuous change for the purpose of
quality improvement and to meet local accreditation standards
(Kheir et al., 2008). Increasingly, there is greater emphasis and
demand on improved learning outcomes in the research on health-
care policy and outcome areas (e.g. pharmacoeconomics, pharma-
coepidemiology, and pharmacovigilance) to prepare graduates to
be more adaptable and better equipped to work in different envi-
ronments and within interdisciplinary teams (Graber et al., 1999).

Initially, pharmacoeconomics was a sub-discipline of the field of
health economics concerned with the analysis of pharmaceutical
product costs and services in terms of their economic value
(Briggs and Levy, 2006; Holdford, 2010). The importance of phar-
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macoeconomic analysis to pharmacists relies on the viewpoints
from which the analysis is conducted. There are two fundamental
components of pharmacoeconomic analysis that will be considered
in the pharmacoeconomic evalution: the first is the measure of the
cost of pharmaceutical products, and the second is the measure of
the outcomes, which are combined into a quantitiative measure or
ratio (Gattani et al., 2009) these two components are currently
being used to make decisions in formulary management, disease
management, and in the assessment of therapeutic and biotechnol-
ogy drugs (Reddy et al., 2008).

Pharmacoepidemiology is a discipline concerned with the use of
drug therapy for disease treatment, which includes safety, efficacy,
and effectiveness of the drug utilization rate (Briggs and Levy,
2006). Intense monitoring for safety is part of the study protocol
in premarketing studies (Ioannidis and Lau, 2002). Post marketing
surveillance is mainly based on the analysis of individual cases of
adverse drug reaction (ADR) observations, or on the suspicion of
ADR by healthcare providers. Thus, pharmacoepidemiology is an
essential discipline that should be integrated into an important
analysis of information concerning areas such as adverse drug
events and post-marketing surveillance research (Lawson, 1984;
Draugalis and Plaza, 2006; Stewart, 1986). Besides that, pharma-
coepidemiology has a vital role in building a knowledge base that
supports the optimal use of medications and helps to make better
informed drug therapy decisions, such as drug approval and drug
withdrawal due to adverse events (Etminan et al., 2006;
Hartzema, 2006). Thus, a proper training has been highly needed
in order for pharmacy professionals to be capable of understanding
and utilizing fundamental pharmacoepidemiological concepts to
appropriately evaluate the risk and benefit of drug therapy
(Draugalis and Plaza, 2006; Hartzema, 2006; Stewart, 1986). Thus,
this indicates a need for pharmacoepidemiology training and edu-
cation in pharmacy schools. Moreover, in 2006, the Accreditation
Council for Pharmacy Education (ACPE) concluded that pharmacy
programs in the US should provide their students with sufficient
clinical epidemiological concept and a background in understand-
ing biostatistics (ACPE Accreditation standards and guidelines for
the professional program in pharmacy leading to their doctor of
pharmacy degree (Appendix B, 2006).

Pharmacovigilance is defined by the World Health Organization
(WHO) as ‘‘the science and activities related to the detection,
assessment, understanding and prevention of adverse drug reac-
tion (ADR) or any other possible drug-related problems” (WHO
Organization, 2002). The primary function of pharmacovigilance
is to identify signals that may arise from one or several sources,
including observational or experimental sources (Sciences and
Sciences, 2010). In addition, spontaneous ADR reporting is one of
the most widely used tools of pharmacovigilance. The concept of
spontaneous ADR reporting was initially developed in the 1960s
after the thalidomide tragedy (van Grootheest et al., 2004). Since
spontaneous ADR reporting depends on reports from health care
providers (HCPs) and patients, the absence of these reports may
lead to the failure of a spontaneous reporting system. However,
the engagement of theses groups to take part in ADR reports is
an ongoing challenge perhaps, perhaps due to failure to recognize
an ADR or failure to report a recognized ADR. Likewise, pharma-
cists have a vital role in patient safety, starting from the creation
of safe systems of medication distribution to working with patients
to assure the delivery of optimal use. Nonetheless, pharmacists
contribute to improving the quality of drug therapy through opti-
mizing the organizational structures through which drug therapy
is provided, especially by creating medication use systems and
by regularly evaluating their performance (Leape et al., 1999). Sev-
eral researchers have examined the importance of teaching patient
safety in medical education but not pharmacy education.

Therefore, these four disciplines (pharmacoepidemiology, phar-
macoeconomics, pharmacovigilance, and patient safety) are
emerging as important components of pharmacy education. The
aim of this study was to investigate the level of teaching and the
availability of teaching curricula, as well as the type and extent
of the four subjects in the academic institutions of pharmacy col-
leges and undergraduate studies, among 22 Arab countries.

2. Methods

2.1. Data collection strategy

All member states of the Arab League were selected for review.
The Arab League is a regional multi-national organization of
Arabic-speaking countries on the African and Asian continents.
There are 22 members of the Arab League, which include Algeria,
the Kingdom of Bahrain, Comoros, Djibouti, Egypt, Iraq, Jordan,
Kuwait, Lebanon, Libya, Mauritania, Morocco, Oman, Palestine,
Qatar, the Kingdom of Saudi Arabia, Somalia, Sudan, Syria, Tunisia,
the United Arab Emirates, and Yemen (Alshammari et al., 2020,
2019; ‘‘UMC | WHO programme members,” n.d.) Data collection
strategies were performed using a two-step process in the period
from November 2019 to January 2020. In the first step, a listing
of pharmacy schools in each country was obtained from the Min-
istry of Higher Education and the International Pharmaceutical
Federation (FIP)-World List of Pharmacy Colleges website in
(‘‘World List Of Pharmacy Schools,” n.d.). All academic institutions
from each official website were identified and listed into Microsoft
Excel spreadsheets for screening and selection. In the second step,
a manual search was conducted in order to identify potential aca-
demic institutions that are related to the topic, yet unlisted. There
was no restriction on language because we translated websites
that were not available in either English or Arabic.

2.2. Study selection

Two authors (EA, OA) independently reviewed each site of all
participating academic institutions to ascertain which sites met
the inclusion criteria. To be considered for inclusion, the studied
Arab academic institutions required the availability of doctor of
pharmacy degrees, or degrees in the pharmaceutical sciences. This
includes both governmental and private academic institutions. As a
result, all pharmacy colleges in these countries were listed and
each institution’s electronic websites were retrieved for in-depth
investigation. This step was performed by the same two authors
and included random checks by a primary author (TA) to ensure
proper data selection.

2.3. Data extraction and coding

All included websites were searched by the authors (EA, OA)
and formatted into Microsoft Excel spreadsheets (available from
the primary reviewer on request). The data were extracted in stan-
dardized tables and verified by a primary author (TA) for accuracy
and completeness. The list of all pharmacy college websites was
deeply investigated and searched to examine the curricula descrip-
tion, especially the type and extent of these subjects. Five criteria
were utilized to assess the availability of these subjects: 1) full-
time mandatory courses, 2) full-time elective courses, 3) partially
mandatory courses, 4) partially elective courses, and 5) courses
that are not offered. Full-time courses means the subject is taught
as the sole course, while partial time means it is part of another
main course. The listed mandatory courses are core courses that
will be listed in program requirements and is compulsory to meet
the requirements of the program. The listed elective courses are
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courses that can be chosen from a list of optional courses recom-
mended for students in a curriculum. The descriptive analyses
were conducted using statistical analyses software (SAS� 9.4, Cary,
NC).

3. Results

A total of 191 academic institutions were identified by the elec-
tronic search conducted for this study. Of these, a curricular
description was retrieved from their electronic websites for 151
institutions (79.1%), while 40 (20.9%) of the institutions had
unavailabile websites and curricular descriptions that were not
obtainable. This study showed that the highest number of phar-
macy schools in this region were in Egypt (35; 18%), Saudi Arabia
(28; 15%), and Iraq (21; 11%) (see Table 1).

Pharmacoeconomics was the most taught subject among the
four subjects in the studied academic institutions. It was offered
in 89/151 (58.9%) of the colleges among Arab countries. Among
these 89 colleges that offered pharmacoeconomics, 74/89 (83%)
offered it as a mandatory course (40/74 as full-time and 34/74 as
partial-time) (see Fig. 1).

Pharmacoepidemiology on the other hand, was offered in 51
(33.7%) colleges, with 44/51 (86.3%) offering the subject as a
mandatory course, with 6/44 (13.6%) offering it as a full-time
mandatory course, while 38/44 (86.4%) offer it as a partially
mandatory course (See Fig. 1).

Only 22 (14.5%) of the colleges offered pharmacovigilance, with
14/22 (63.3%) offering the subject as a mandatory course, 12 of
which list it as partially mandatory course, while two offer it as a
full-time mandatory course (see Fig. 1). There was only one aca-
demic institution identified that offers the subject of patient safety,
and this was only a partially mandatory course. Moreover, most of
the four courses investigated are taught only in the final two years
of study.

As previously indicated, the vast majority (35/191; 18%) of aca-
demic institutions that offer a pharmacy degree are in Egypt. Most
of these academic institutions have the curricula provided on their
website (32/35; 91%). Of these, only 15/32 (46.8%) colleges offer

pharmacoeconomics, with 11/15 (73%) offering it as a mandatory
course, six of which list it as a partially mandatory course, while
five offer it as a full-time mandatory course. Furthermore, only
nine of the colleges (28%) offer pharmacoepidemiology, and this
is mainly offered as a mandatory course (8/9; 88%). However,
seven of the colleges have it listed in their curriculum descriptions
as a partially mandatory course, while two offer it as a full-time
mandatory course. The subject of pharmacovigilance is offered in
seven (21.8%) colleges. The majority of these offer patient safety
as a partially mandatory course (6/7; 85.7%), and one offers it as
a full-time elective course (see Fig. 2).

Saudi Arabia stood out as being ranked the second country that
offers a pharmacy program in the Arab League (28/191; 15%), with
the vast majority of these academic institutions providing curricu-
lar descriptions (25/28; 89%). Of these, the pharmacoeconomics
subject is the most taught course in Saudi pharmacy colleges
(18/25; 72%), and most of these academic institutions offer it as
a mandatory course (17/18; 94.4%), 12 of which list it as a partially
mandatory course while five offer it as a full-time mandatory
course. Furthermore, 15 of the 25 colleges (60%) offer pharma-
coepidemiology, and this is mainly offered as a mandatory course
(14/15; 93.3%), whereas 10 list it as a partially mandatory course
and 3 list it as a full-time elective course. The subject of pharma-
covigilance is the lowest offered course at Saudi pharmacy colleges
(6/25; 24%) compared to pharmacoeconomics (72%) and pharma-
coepidemiology (60%). Of these, only three academic institutions
offer pharmacovigilance as a mandatory course (only as partially
mandatory). Furthermore, Saudi Arabia stood out as being the only
country in the Arab League to offer the subject of patient safety in
their pharmacy programs. The King Saud bin Abdulaziz University
for Health Sciences (KSAU-HS) offers patient safety as a partially
mandatory course tilted ‘‘Ethics & Patient Safety” (See Fig. 2).

Jordan is ranked among the top five countries in terms of the
number of academic institutions (16/191; 8%) that offer a phar-
macy program in the Arab League. All 16 pharmacy colleges have
their curricula available on their website. The majority of these col-
leges (13/16; 81.2%) offer pharmacoeconomics, and most of these
offer it as a mandatory course (12/13; 92.3%). Eight colleges list
the subject as a full-time mandatory course. Also, only four of
the sixteen total pharmacy colleges in Jordan offer pharmacovigi-
lance (25%) (two as a partially mandatory course and one as a
full-time elective course), whereas only one college offers pharma-
covigilance as a full-time elective (see Fig. 2). In Iraq, 21 academic
institutions offer a pharmacy program (21/191; 11%), and of these
15 (71%) provided a curricular description. However, the majority
of these colleges (13; 86.4%) offer pharmacoeconomics, and all list
it as a full-time mandatory course, but none of these colleges offer
pharmacoepidemiology, pharmacovigilance, or patient safety
courses (see Fig. 2).

Sudan was found to be among the top five countries in terms of
the number of academic institutions (18; 8%) that offer a pharmacy
program in the Arab League. More than half of these colleges
(10/18; 55.5%) provided a curricular description. Of these, only
three pharmacy colleges offer pharmacoeconomics and pharma-
coepidemiology courses, and all of these listed academic institu-
tions offer it as a mandatory course (3/10; 30%). Two of the three
colleges taught these courses as partially mandatory courses, while
one college offered both subjects as a full-time mandatory course
(see Fig. 2). Syria was also found to be one of the top countries in
terms of the number of academic institutions (15; 7%) that offer
a pharmacy program in the Arab League, with the majority of col-
leges (12/15; 10%) providing a curricular description. Of these,
pharmacoeconomics courses were the most taught courses in
pharmacy programs in Syrian pharmacy colleges (7/12; 58%); five
as partially mandatory courses (71.4%), one as a full-time elective
course, and one as a partially elective course. Furthermore, three

Table 1
Number of involved pharmacy colleges per country.

Country No. of
colleges/country
(N = 191)

No. of colleges with obtainable
curricular/country (N = 151)

Egypt 35 32
Saudi Arabia 28 25
Iraq 21 15
Sudan 18 10
Jordan 16 16
Syria 15 13
Libya 9 5
Algeria 8 5
United Arab

Emirates
7 7

Yemen 7 6
Morocco 6 2
Palestinian

Territories
5 5

Lebanon 5 3
Oman 3 3
Somalia 3 1
Bahrain 1 1
Kuwait 1 1
Qatar 1 1
Tunisia 1 0
Mauritania 1 0
Comoros

Island
0 0

Djibouti 0 0
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of the twelve colleges offer pharmacoepidemiology (25%), and this
is mainly offered as a partially mandatory course in two colleges,
although one of those colleges has it listed in their curriculum
descriptions as a partially elective course (see Fig. 2).

Nine colleges offer pharmacy programs in Algeria and eight col-
leges in Libya, and five of these provide curricular descriptions in
each country (9/191; 4.7% and 8/191; 4.1%, respectively). In Alge-
ria, all these included institutions offer pharmacoepidemiology,
however, only as a partially mandatory course (100%). Further-
more, none of these offer pharmacoeconomics, pharmacovigilance,
or patient safety. However, In Libyan colleges, none of the four
investigated courses are offered.

In the United Arab Emirates, seven academic institutions were
found that offered a pharmacy program (7/191; 3.6%), all of which
provided curricular description. Of these, the pharmacoeconomics
courses were the most taught courses in pharmacy programs in
Emiratis pharmacy colleges (6/7; 85.7%), and most of these aca-
demic institutions offered it as a mandatory course (5/6; 83%). Of
these, three offered it as a full-time mandatory course, two colleges
offered it as a partially mandatory course, and one listed it as a full-
time elective course. Furthermore, four of the seven colleges
offered pharmacovigilance (57%), and this was mainly offered as
a partially mandatory course in two colleges. Two out of seven
pharmacy colleges listed pharmacoepidemiology in their phar-
macy program (28.5%), and both listed it as a partially mandatory
course (see Fig. 2). Similar to the United Arab Emirates, it was
found that Yemen has seven academic institutions that offer a
pharmacy program, and (6/7; 85.7%) furthermore, they also pro-
vide their curricular description. Of those, only the University of
Science and Technology offers two of the subjects investigated
(pharmacoeconomics and pharmacoepidemiology; 14.2%), and
both listed them as partially mandatory courses (see Fig. 2).

In Morocco, only two out of six established academic institu-
tions offer a pharmacy program and provide a curricular descrip-
tion (6/191; 3.1%); however, none of these colleges offer any of
the four courses investigated. In the Palestinian Territories, all five
pharmacy colleges in the state provide a curricular description of
the pharmacy program (5/191; 2.6%), with three colleges (3/5;
81.2%) offering pharmacoeconomics, and only one listing it as a
full-time mandatory course, while one lists it as a full-time elective
and another lists it as a partially elective course. One out of the five
pharmacy colleges listed pharmacoepidemiology in a pharmacy
program offered subject (20%) and only listed it as a full-time elec-
tive course. Furthermore, none of these collages offered pharma-
covigilance or patient safety.

In Lebanon, there were five academic institutions that were
found that offered a pharmacy program (5/191; 2.6%), and three
of those provided their curricular description (3/5; 60%). Of these,
all three pharmacy colleges offered pharmacoeconomics, and two

out of three offered it as a full-time mandatory course while one
offered it as a full-time elective course. Two pharmacy colleges
listed pharmacoepidemiology (2/3; 66.6%) as a mandatory course,
one listed it as full-time, while the other college listed it as part of
another mandatory course. Moreover, only one offered pharma-
covigilance as a full-time elective course.

In Oman, all three pharmacy collages provided a curricular
description (3/191; 1.5%), and all of these pharmacy colleges
offered pharmacoepidemiology (100%); however, only as a par-
tially mandatory course. Of these, only one pharmacy college
offered pharmacoeconomics (33.3%), which is offered by the
University of Nizwa and taught as a partially mandatory course.
However, none of these offered pharmacovigilance or patient
safety.

In Somalia, three academic institutions offer a pharmacy pro-
gram (3/191; 1.5%). Of these, only Edna Adan University provided
a curricular description (33.3%), with pharmacoeconomics offered
as a full-time mandatory course and pharmacoepidemiology
(33.3%) offered as a partially mandatory course. Pharmacovigilance
education has not yet been provided.

Finally, the remaining academic institutions offering a pharmacy
programhave been found in five countries (the Kingdom of Bahrain,
Kuwait, Qatar, Mauritania, and Tunisia). Out of those countries, cur-
ricular descriptionswere only obtainable in the Kingdomof Bahrain,
Kuwait, and Qatar. The University of Bahrain offers a pharmacy pro-
gram, and the courses of pharmacoeconomics, pharmacoepidemiol-
ogy, and pharmacovigilance are all offered as electives. Kuwait has
only one pharmacy program offered by the University of Kuwait;
however, none of the four courses investigated in this study are
taught. Qatar also only has one pharmacy program offered at the
Qatar University, and only pharmacoeconomics and pharmacoepi-
demiology are offered, and these two subjects are integrated into
one course ‘‘Pharmacoepidemiology&Pharmacoeconomics” as a
partiallymandatory course.However, of the 22members of theArab
League, Comoros and Djibouti are the only countries in which no
pharmacy program is offered.

4. Discussion

This study examined the current situation of teaching health
outcome research courses among 22 Arab countries. There are
fairly satisfactory numbers in terms of pharmacy colleges among
these Arab countries; however, unfortunately, two countries
(Comoros and Djibouti) do not offer a pharmacy program, and this
might affect both education and the healthcare system in these
countries. Of the 22 Arab countries examined, 151 (79.1%) univer-
sity curriculums were retrieved from their electronic websites.
bear in mind that the online curriculum might not be updated

Fig. 1. Type and extent of education of pharmacoeconomics, pharmacoepidemiology, and pharmacovigilance curricula per 151 colleges.
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for some time due to a variety of reasons such as (administrative,
technical or academic reasons). Thus, Face to face interview or
email contact may allow for more depth data collection and com-
prehensive understanding. Pharmacoeconomics was the most
taught subject among the four subjects (89/151; 58.9%), followed

by pharmacoepidemiology (51; 33.7%), and then pharmacovigi-
lance (22; 14.5%). Patient safety was offered in only one Saudi uni-
versity, King Saud bin Abdulaziz University for Health Sciences
(KSAU-HS). In comparison, there were only 126 parmacy programs
offered in 2018 in the 22 Arab countries studied, whereas there

Fig. 2. Type and extent of education of pharmacoeconomics, pharmacoepidemiology, and pharmacovigilance curricula per contries.
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now exist 191 schools, as discovered in this study (Al-Ghananeem
et al., 2018; ‘‘World List Of Pharmacy Schools,” n.d.). Most of all
these pharmacy programs were established within the last 20 to
30 years (Al-Wazaify et al., 2006; Kheir et al., 2008; Sarheed
et al., 2014). While pharmacy education is undergoing global sign-
ficant transformation focused on advancing the practice of phar-
macy education to improve health outcomes (Alsharif, 2017;
Anderson et al., 2011), many programs in Arab countries still con-
tinue to offer traditional pharmacy education with emphasis on
drug compounding and preparation.

Over the last few decades, the discipline of pharmacoeconomics
has become very important due to the new orientation towards
considering the cost of drug therapy along with its safety and effi-
cacy (Kulkarni et al., 2009). The results from the current study
show that a higher number of pharmacy schools (89/151; 58.9%)
offer pharmacoeconomics education at the professional level when
compared with 28/41 (68.3%) from the survey conducted in 2013
by Qais Alefan (Alefan et al., 2015). The increase in the number
of pharmacy schools offering pharmacoeconomics-related topics
compared to 2013 could be due to the fact that 151 schools were
reached by this study compared to only 41 schools that were
reached in the study by Qais Alefan and colleagues in 2013. On
the other hand, pharmacoeconomics education in the US is pro-
vided at almost all colleges and pharmacy schools (Makhinova
and Rascati, 2013). According to the online retrieved curriculums,
most of the included Arab countries located in North Africa
(Morocco, Algeria, Libya) do not require schools to include pharma-
coeconomic education at any level (partial/full or mandatory/elec-
tive). This may explain the low number of schools offering
pharmacy baccalaureate programs and slo perhaps still utilizing
the traditional pharmacy curriculum. However, the results of the
current study show that, for the Eastern Mediterranean region,
the majority of academic schools 88/130 (68%) include pharma-
coeconomic education, and 91% of pharmacoeconomic education
is offered as a mandatory course. This is in accordance with the
Accreditation Council for Pharmacy Education (ACPE) standards
and guidelines that were set for professional pharmacy programs
leading to a PharmD degree in the United States (American
Colleges of Pharmacy Education, n.d.). likewise, Accreditation Stan-
dards for Pharmacy Program In Australia And New Zealand incor-
porate an increased focus on Health policy and economics,
including pharmacoeconomics in their pharmacy curricula
(‘‘Accreditation Standards for Pharmacy Programs | Australian
Pharmacy Council,” n.d.).

Similarly, the majority of pharmacy colleges 27/38 (71%) from
the Gulf Cooperation Council (GCC) offer pharmacoeconomics edu-
cation. These countries are in close proximity to each other and
share similar cultural and societal characteristics. This might be
due to the fact that most pharmacy schools and colleges in the
GCC benchmarked the international curriculum, such as US, Aus-
tralia, and Candada had done (Alkhateeb et al., 2018). Also, this
could be related to higher life expectancy rates and higher spend-
ing rates on the healthcare system which requires better models of
economic spending.

This study reflects that there is still a deficit in the availability of
pharmacoeconomics courses in pharmacy schools and colleges in
the 22 Arab countries, and particularly in the Arab North African
countries compared to US schools. The probable reason behind this
is the fact that there are a low number of pharmacoeconomic
experts and the fact that curriculum reviews were not comprehen-
sive, as there was/is no involvement of pharmacy experts in health
economics working in health sectors in developing pharmacy col-
leges curricula. Another issue might be the fact that pharmacoeco-
nomics might not be a priority in the country’s healthcare system,
and finally, curriculum decision-makers (e.g., deans and staff) may

lack the necessary awareness of the growing importance of phar-
macoeconomics (Alefan et al., 2015).

In regards to the education of pharmacoepidimiology, in spite of
the aforementioned fact that the ACPE and Accreditation Standards
for Pharmacy Program In Australia And New Zealand concluded
that pharmacy programs should provide their students with suffi-
cient clinical epidemiological concepts and a background in under-
standing biostatistical analysis obtained from designed studies, not
many prior studies have examined the extent and level of pharma-
coepidemiology teaching in pharmacy schools (‘‘Accreditation
Standards for Pharmacy Programs | Australian Pharmacy
Council,” n.d.; American Colleges of Pharmacy Education, n.d.).

This study shows that 51/151 (33.7%) of the included schools
have provided pharmacoepidemiology education, which is a much
lower number compared to the 74/89 schools (83%) from the sur-
vey conducted in 2007 in US (Nwokeji et al., 2007).

Several studies have reported on the importance of the pharma-
coepidemiology discipline and that it be integrated into an impor-
tant analysis of information concerning areas such as ADRs and
post-marketing surveillance research. In addition, conducting
research will be one of the main roles for pharmacists working in
research units or departments in hospitals or other institutions,
such as pharmaceutical companies and regulatory authorities.
Therefore, there is a need for pharmacists to understand the con-
cepts of pharmacoepidemiology. Furthermore, more extensive cov-
erage of clinical epidemiology issues is needed to meet the
demands of pharmacists, and should be conducted as responsible
quantitative and qualitative research.

Furthermore, the WHO and FIB have reported the major role of
pharmacists’ engagement in the improvement of public health,
health promotion and patient safety. (‘‘Joint FIP/WHO guidelines
on good pharmacy practice: standards for quality of pharmacy
services,” 2011) In response, there is a critical need for future phar-
macists to understand and sensitize the comprehensive concepts
of pharmacovigilance and patient’s safety, which mainly empha-
sizes the improvement of patient health outcomes in either the
community or hospital settings.

Several studies have examined pharmacists’ knowledge, atti-
tudes, and perceptions regarding their responsibilities toward
pharmacovigilance; the results reported that pharmacists had a
good attitude and were willing to participate in ADR reporting
if they receive suitable education and training for ADR reporting
systems and procedures (Siddiqua et al., 2019, 2019; Thomas
and Zachariah, 2018). As demonstrated by Hartman et al.
(2017) the ways in which pharmacovigilance is taught differs
according to country. In European countries, pharmacovigilance
has been offered as integrated at an extensive level in therapeu-
tic courses in undergraduate levels or programs, such as pre-
scribing safety assessments (PSAs) (‘‘Good medical practice,” n.
d.) while in developing countries. Pharmacotherapy education
still has its own challenges, and pharmacovigilance is less well
established, both in general and in education (Abubakar et al.,
2015). A study conducted assessing the pharmacovigilance
among the Arab countries revealed that variations in the matu-
rity of pharmacovigilance systems and activities exist among
Arabic countries. Countries such as Morocco, Tunisia, Saudi Ara-
bia, Egypt, and Jordan have a mature pharmacovigilance system
(Alshammari et al., 2019). One of the major factors facilitating
the establishement of mature pharmacovigilance systems is the
targeting of education and training of HCP. Moreover, the WHO
recommends that the importance of pharmacovigilance can be
taught from the first year of education, since specific knowledge
is required (van Eekeren et al., 2018).

Also, there is evidence indicates that the frequency of adverse
events and medical errors are associated with the attitudes of
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healthcare professionals towards safety (Bonner et al., 2009). In
this regard, a study was conducted in hospitals in different Arabic
countries to assess the rate of ADR to patients in these countries.
The results indicated that patient safety was a major concern for
the health policy agenda in Arab countries and it was vital that
the causes of harm to patients were identified and understood in
order to develop strategies for improvement (Wilson et al.,
2012). Therefore, improving patient safety culture should include
all stakeholders, such as policymakers, healthcare providers, and
those responsible for medical education. Francis Milligan
(Milligan, 2007) highlighted that healthcare curricula should be
subjected to fundamental change to improve patient safety. This
suggests that countries in the Arab world should focus on the need
to provide training and education programs to healthcare profes-
sionals and students on the importance of systems in creating a
culture of patient safety.

The consequences of ADRs have considerable importance in
health economics. For instance, in Singapore, a study published
in 2019 revealed that the economic burden of 81 admissions
caused by ADRs cost US $570,404. (Chan et al., 2019). Similarly,
in Europe in 2016, the estimated direct costs of ADR in hospitals
for the public care sector ranged from €2.8 billion to €84.6 billion
(Zsifkovits et al., 2016). In 2012, Spanish authors conducted a sys-
tematic review and concluded that studies regarding ADR costs
have heterogeneous designs. This study assessed the direct health-
care costs in hospitals and their results indicated that ADRs gener-
ate significant costs (Allue et al., 2014; Vallano et al., 2012). For this
reason, it is important to consider pharmacoeconomics, pharma-
coepidimiology, pharmacovigilance, and patient safety education
in undergraduate pharmacy colleges in order to improve patient
outcomes and to assess the costs of harmful consequences, includ-
ing ADRs, aimed to prevent or avoid this additional cost on the
healthcare system. Furthermore, the cost analysis of ADRs may
be useful in situations relating to decision making, such as post-
marketing surveillance studies.

It has been previously argued that targeting undergraduate
studies has several advantages for several reasons. Initially, it
was thought that it was easier to acquire new skills in undergrad-
uate study programs, and that the academic setting could provide a
good environment to learn these disciplines. Pharmacy students
usually work in a setting where education is part of their daily
activities work on developing professional skills (Maeda et al.,
2012; Nie et al., 2011). However, if they have worked in clinical
practice for years, it might be difficult to change their attitudes
and behavior towards pharmacovigilance and patient safety.
Therefore, greater attention should be given to training in these
areas and in other medical schools.

The present study has some limitations. The data were collected
from the online retrieved syllabi, not directly from the instructors;
therefore, we do not know if the online curriculum is updated or
not. There is a possibility that a new curriculum might be updated
but not posted on the website. Also, this study was restricted to
only undergrad pharmacy programs and not other graduate- and
postgraduate-level education.

Findings from this study suggest that greater attention should
be given to reviewing the curricula of pharmacy schools to con-
sider pharmacoeconomics, pharmacoepidimiology, pharmacovigi-
lance, and patient safety education in undergraduate pharmacy
colleges in order to improve patient and healthcare outcomes. A
unique opportunity exists for well-trained individuals to fill this
gap, as providing these health outcome coursed for pharmacy stu-
dents is especially important in an era that revolves around
evidence-based healthcare decision making and preparing future
pharmacist for different field of work.

The current study provides a basic understanding of the need
for additional research among other pharmaceutical education

institutions and healthcare faculties in the Arab countries, and
the need for comparing results and conducting similar method-
based studies among pharmacy colleges in different universities.

To the best of our knowledge, this is the first study that has
evaluated the extent and level of the four disciplines (pharma-
coeconomics, pharmacoepidimiology, pharmacovigilance, and
patient safety education) that should be provided to pharmacy stu-
dents in undergraduate pharmacy programs in the countries con-
sisting of the Arab League. During the study period, there were
191 universities and colleges that provided approved pharmacy
programs within pharmacy and medical schools, but only 151
schools were included.

5. Conclusions

The current study showed that teaching pharmaceutical out-
comes and policy courses is still not common among the Arab
countries. It was found that pharmacoeconomics course were the
most offered course among the four evaluated courses, and there
is a great deficit in the availability of pharmacoepidemiology, phar-
macovigilance, and patient safety education in pharmacy schools
and colleges in the 22 Arab counties at the undergraduate level.
More efforts are needed in order to review their curricula and
ensure they meet the current work needs and to advance phar-
macy practice transformation.
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