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Abstract
Objective: Pharmacogenetics plays a major role in personalizing pharmacotherapy. However, it is
not widely practiced in the clinical healthcare centers in many countries, including Jordan. The present
study aims at assessing pharmacogenetic knowledge among primary care internist physicians from
different public and private Jordanian hospitals.
Methods: A structural questionnaire, covering the basic background information and attitude toward
pharmacogenetic practice, has been distributed among 300 primary care internist physicians in six
hospitals in Amman, Zarqa and Karak cities and some private clinical centers in Amman between
January to March 2017.
Results: The response rate has been 63.3%. The majority of internist physicians have responded that
pharmacogenetics is important in reducing the unwanted drugs side effects (64.21%) and enhancing the
efficacy of the treatment (62.11%). The majority of the participants (61.05%) have responded that
physicians should know about pharmacogenetics and 64.73% of the participants want to know more
about it. Furthermore, the majority of the respondents (80%) believe that pharmacogenetics will be
relevant to the clinical practice if it is applied in Jordan. In addition, 40.52% of the participants have
answered that patients should be analyzed genetically before describing the drugs. Most of the internist
physicians have responded that laboratory pharmacogenetic tests are not available (48.94%), in the
currently working hospitals, and not covered by medical insurances (69.47%).
Conclusion: It is concluded from the results of this study that most of the primary care internist
physicians in Jordan know the clinical importance of pharmacogenetic testing but it is still not widely
practiced. Further intensive studies are needed to find the possible ways of implementation of
pharmacogenetic testing in Jordan.
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Introduction
Pharmacogenetics is the study of the effect of
genetic variations on drugs response.1 Genetic
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variations were estimated to account for 20 to
95% of the inter-individual variation in response
to medications.2 These genetic variations may
affect the pharmacodynamics and kinetics of the
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medical colleges. However, the clinical practice
of pharmacogenetic testing is generally slow due
to some reasons including lack of knowledge and
guidelines, limited clinical evidence and costeffective molecular test.8
Primary care physicians (family and internal
medicine) play a major role in ordering
pharmacogenetic testing for personalized
medicine and as a source of information for
patients in USA.8 It is estimated that primary care
physicians prescribe about 25% of the outpatients
with medications that contain pharmacogenetics
information in their labels.9
Although pharmacogenetic testing is
recommended in the clinical guidelines for the
treatment of some diseases, it is still not applied in
most on the healthcare centers in Jordan.
Therefore, the present study aimed to assess
pharmacogenetics knowledge among primary
care internist physicians from different public and
private Jordanian hospitals. Identification the
knowledge, attitude and the limitations in
applying pharmacogenetics will help us in
understanding the current status as a first step
toward implementation of pharmacogenetics in
medical treatment in Jordan.

drugs, depending on the role of the mutated gene
in drugs response. It is found that genetic
variations in drug-metabolizing enzymes, such as
Cytochrome (CYP) 2C19, influenced the
pharmacokinetics and associated with reduced
efficacy and unwanted toxic side effects of the
drugs.3 In addition, it is reported that genetic
variations in genes coding for drug target proteins
(such as receptors) affected the sensitivity to drug
therapy.4 Therefore, the United States Food and
Drug Administration (US FDA) recommended
pharmacogenetic testing for some drug treatment,
such as warfarin.4
Although the response of the drug is
influenced by many factors, such as health status,
age and gender, the variation in human gene
sequence is considered a major factor explains the
inter-individual variation in drug’s response.5 In
addition, the inter-ethnic variation in drug’s
response is observed, which depends mainly on
the genetic background of the population. For
example, African populations are less sensitive to
β-blocker drugs than Caucasians due to genetic
variation in the β-receptor gene.6 Furthermore;
Asians are generally fast acetylators in
comparison to Caucasians due to genetic
polymorphisms in N-Acetyltransferase 2 gene.7
Generally, Jordanian population is considered
genetically as Caucasian. Therefore, it is
recommended to follow the medical guidelines
for Caucasians in Jordan. However, the Jordanian
population is actually admixture of different
populations; due to its geographical location in the
link between Asian, African and European
continents.7
The pharmacogenetic testing approach is
considered to be one of the most promising
clinical applications with the potential to reduce
adverse drug responses and improve drug
efficacy.8 Therefore, medical education of
pharmacogenetic testing was assessed in different
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Methods
A structural questionnaire, that contains only
closed-ended questions, was developed in College
of Pharmacy, Al-Zaytoonah University. The
resulting questionnaire was comprised of 30
questions modeled on findings from previous
studies
about
the
incorporation
of
10.
pharmacogenetics into clinical practice, These
questions cover the basic background information
and attitude toward pharmacogenetics practice.
The ethical approval was obtained from AlZaytonah University Ethical Committee before
beginning this study.
The internal validity of the questionnaire was
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this, it was anticipated that the sample of 292
internist physicians would enable us to achieve the
study objectives.
A total of 300 questionnaires were disturbed
among 300 primary care physicians. Every
respondent provided an informed consent before
questionnaires were administrated. All data were
summarized as frequencies and percentage.

assessed after translation the questionnaire to the
Arabic language. Accordingly, some questions
were revised to be more precise. The first draft of
the developed questionnaire was pre-tested on a
pilot group of 30 physicians noting confusing
questions and ambiguous terms of the content.
Then, the questionnaire was revised accordingly.
This study was conducted in six hospitals in
Amman, Zarqa and Karak cities between January
to March 2017 using structured questionnaires.
These hospitals were: Royal Medical Service, AlHikma Modern, University of Jordan, Prince
Hamzah, Al-Bashir and Al-Karak Governmental
Hospital; the biggest hospitals in Jordan where
many internist physicians prescribe some drugs,
such as warfarin and clopidogrel, with
pharmacogenetics impact. These hospitals were
selected as they are main healthcare centers in
Jordan where many of the Jordanian citizens are
receiving treatment there and some of these
healthcare centers have educational programs for
medical students and residency. In addition, the
questionnaire was distributed in some private
medical centers in Amman city.
As internist are the major prescribers of drugs
with pharmacogenetic labeling, the present study
focused on administrating the questionnaires to
primary care physicians belonging to Internal
Medicine Department and internist known to be
associated with programs where genetics and
pharmacology were covered.
The sample size was calculated using the
Raosoft
online
calculator
(http://www.
raosoft.com/ samplesize) with a 5 % margin of
error, 95% confidence level and targeted
population of 1300 internist physicians. Based on

J Med J 2019; June: Vol. 53 (2) http:∕∕ journals.ju.edu.jo∕jmj

Results
One hundred and ninety of the internist
(63.33%) completed and returned the
questionnaires. Among the respondents; (70%)
were males and (30%) were females with age range
from 27 to 53, average of 32±7 SD and median of
29 (Table 1). All of the internist physicians were
Jordanians.
Table 1. Demographics of sample population
Item
Category
Frequency
Age
27-37
142
38-49
45
50-60
3
>60
0
Sex
Male
133
Female
57
Province
Amman
140
Zarqa
34
Karak
16
Table 2 shows the source of pharmacogenetics
information. It is found that colleagues, scientific
conferences, and college education were the major
source of the pharmacogenetics information, while
only 15.58% didn’t hear about it.
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Table 2. Source of Pharmacogenetics information among primary care physicians in Jordan
Source of
Not
Colleagues Internet Journals Media University Conferences
information
heard
and
seminars
% of response
15.6
18.2
9.1
13
5.2
20.8
18.2
enhancing the efficacy of the treatment
(62.11%), as represented on Table 3. It is found
that the majority of the respondents (80%)
believe that pharmacogenetics will be relevant
to the clinical practice if it is applied in Jordan.

Regarding the basic knowledge of
pharmacogenetics among Jordanian Internist
physicians, this study found that the majority of
internist
physicians
responded
that
pharmacogenetics is important in reducing the
unwanted drugs side effects (64.21%) and

Table 3. Basic Knowledge of Pharmacogenetics among primary care physicians in Jordan
Important
Not important
Uncertain
Frequency
Frequency
Frequency
(% of response)
(% of response)
(% of
response)
Importance of pharmacogenetics in
12
83
95
reducing the cost of the drug
(6.3)
(43.7)
(50)
Importance of pharmacogenetics in
23
50
118
enhancing the efficacy of the drug
(12.1)
(26.3)
(62.1)
Importance of pharmacogenetics in
24
44
122
reducing the side effect of the drug
(12.6)
(23.2)
(64.2)
pharmacogenetics was part of the medical
curriculum and 27.89% didn’t know if
pharmacogenetics was included in the
curriculum. The majority of the participants
(61.05%) responded that physicians should
know about pharmacogenetics and 64.73%
wanted to know more about it (Table 4).

Table 4 provides summary of relevant
pharmacogenetics teaching-related items,
knowledge of pharmacogenetics laboratory
testing and attitude of primary care internist
physicians toward pharmacogenetic practice.
Only 40.52% of the participants responded that
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Table 4. Relevant pharmacogenetics teaching-related items, knowledge of pharmacogenetics
laboratory testing and attitude of primary care physicians in Jordan toward pharmacogenetic
practice
Response
Unaware
No
Yes
Frequency
Frequency
Frequency
(% of
(% of
(% of
response)
response)
response)
Relevant pharmacogenetics teaching-related items
Do medical courses contain pharmacogenetics subject
during your study
Do you think that medical students should know about
Pharmacogenetics
Do you want to know more about pharmacogenetics

77
(40.5)
116
(61)
123
(64.7)

60
(31.6)
31
(16.3)
12
(6.3)

53
(27.9)
43
(22.6)
55
(28.9)

The knowledge of pharmacogenetic laboratory testing
Is pharmacogenetics laboratory test available in the
16
93
hospital, where you are working?
(8.4)
(48.9)
Is the cost of genetic tests available in your hospital?
8
79
(4.2)
(41.6)
Do you think that genetic tests are included in the
8
132
Medical insurance
(4.2)
(69.5)
The attitude of primary care physicians in Jordan toward pharmacogenetic practice

81
(42.3)
103
(54.2)
50
(26.3)

Do you think that pharmacogenetics help you in
prescribing of the medicines
Do you think that patients should do the genetic tests
before prescribing of the drug
Do you think that physicians should order the genetic
test before prescribing certain drugs?

20
(10.5)
53
(27.9)
43
(22.6)

39
(20.5)
60
(31.6)
81
(42.6)

unaware (54.21%) about the availability of the
pharmacogenetic testing cost for publics and
physicians. Furthermore, the majority of the
internist physicians were aware (69.47%) that
pharmacogenetic testing is not covered by
medical insurance (Table 4).
Regarding the attitude toward practicing of
pharmacogenetic testing, is also shown in the
current report that 40.52% of the participants

Most of the internist physicians responded
that laboratory pharmacogenetics tests are not
available (48.94%) or unaware (42.55%) in the
healthcare centers in the hospitals where they
work. In addition, only 4.21% responded that
the cost of laboratory analysis tests for
pharmacogenetics is available and 41.57% of
the
participants
responded
that
the
pharmacogenetic testing cost is not available or
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(68.9)
77
(40.5)
66
(34.7)
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These results indicate that primary care internist
physicians in Jordan are aware of the
importance
of
the
genetic-based
pharmacotherapy. However, pharmacogenetics
is still not significantly applied in the healthcare
centers, where the respondents practice the
pharmacotherapy. This study didn't ask directly
the practice of pharmacogenetics among
internist physicians in Jordan. But it was
concluded from Table 4 that most of the
responded (91.5%) don't know if genetic
analytic methods are available for testing
pharmacogenetics in Jordan which might
reflect the low rate of pharmacogenetics
practice.
It is observed from the internist’s response
in the current study that pharmacogenetic
analysis tool is absent in most public healthcare
centers in Jordan. Therefore, it is necessary to
find a cost-effective and fast genotyping
method for Jordanian patients which may
encourage the physicians to apply the geneticbased medicine.13 Genetic tests are usually done
through
different
molecular
analysis
techniques. The golden method for genotyping
is DNA sequencing.14 However, it is expensive.
In Jordan, most of the pharmacogenetics
researches used Polymerase Chain Reaction–
Fragment Length Polymorphism (PCR-RFLP)
for genotyping analysis.7,15,16 Although PCRRFLP is the cheapest genotyping tool in Jordan,
it takes longer time and the rate of false positive
results are higher in comparison with other
genotyping methods.17
Most of the Jordanian population are on
medical insurance. Unfortunately, many of the
genetic analysis tests aren’t included in the
medical insurance and are expensive.
Therefore, physicians depend on observing the
phenotype of the drug treatment (efficacy and
side effects) for personalizing of the medicine,

responded that patients should be analyzed
genetically before describing the drugs and
34.73% responded that physicians should order
the pharmacogenetic test before prescribing the
appropriate drug.
Discussion
Pharmacogenetics plays a major role in
personalizing the medicine. However genetic
based pharmacotherapy is widely practiced in
many countries, such as Holland and Thailand,
11, 12
it is still clinically unpracticed in Jordan,
except in the treatment of some cancer cases. To
the best of our knowledge, this is the first report
regarding the perception of primary care
internist physicians toward the application of
pharmacogenetics testing in the clinical
treatment. It is found from this study that
primary healthcare internist physicians have
generally a good knowledge of the principles of
the pharmacogenetics but they believe that it is
not applied in Jordan due mainly to the absence
of pharmacogenetic laboratory testing in
general hospitals and medical insurances
covering the pharmacogenetic test. The impact
of this study is through identification of the
barriers in applying pharmacogenetics in
medical treatment, which can be overcome in
order to increase the widespread using of
pharmacogenetics in Jordan.
In the current study, the knowledge of the
primary care internist physicians was tested
using some questions regarding the basic
knowledge in pharmacogenetics. It is found that
the majority of the physicians had the basic
knowledge regarding the influence of the
genetic variation on drugs response through
alteration of the drugs kinetics and dynamics. In
addition, most of the respondents received their
knowledge of pharmacogenetics through
university education and scientific conferences.
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rather than ordering the genotyping test.
Pharmacogenetic analysis tests are included in
the medical insurance in some countries, such
as Thailand, but still excluded in many
countries, such as USA and UK.18 This suggests
that excluding of pharmacogenetics from
medical insurance is the major barrier of
applying pharmacogenetics in the clinical field.
It is found in the current study that most of
the internist physicians in Jordan know that
genetic variation is important in personalizing
of the medicine. However, only 39% of the
respondents believed that pharmacogenetics
should be applied in the treatment. This may
due to the absence of sufficient clinical
evidence of the influence of genetic variation on
many drug’s responses. Some studies found
that genetic variations affected on the drugs
activity by in vitro but not clinically.19
Furthermore, the clinical effect of some genetic
variations is still not validated.20 On the other
hand, genetic variations in CYP2C9 and
Vitamin K Epoxide Reductase genes are
approved by the US FDA to be analyzed before
prescribing warfarin therapy.21 However, the
approved genetic variations by US FDA are still
not analyzed before prescribing the drugs in
Jordan.
Although this study described generally the
internist
physicians
knowledge
in

pharmacogenetic, it is planned to study the
practice of the pharmacogenetics in US FDA
approved drugs among hematologists,
cardiologists and onchologists who prescribe
drugs which the pharmacogenetics impact is
known, such as warfarin and imitinib.
This study has some limitations. Firstly, the
study was conducted in some cities and didn’t
cover all Jordanian cities, such as northern
cities Irbid and AlMafraq. Secondly, the present
study didn’t include the family medicine
specialists
whom
can
practice
the
pharmacogenetic testing for drug prescription.
Thirdly the data analysis of this study was
conducted in a small number of samples (190
samples); due to the low response rate to the
questionnaire.
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إدراك أﻃﺒﺎء اﻟﺮﻋﺎﻳﺔ اﻷوﻟﻴﺔ ﳓﻮ ﻋﻠﻢ اﻟﻮراﺛﺔ اﻟﺪواﺋﻲ ﰲ اﻷردن
1

-1ﻛﻠﻴﺔ اﻟﺼﻴﺪﻟﺔ – ﺟﺎﻣﻌﺔ اﻟﺰﻳﺘﻮﻧﺔ اﻷردﻧﻴﺔ

ﻳﺰن ﺟﺮار

اﳌﻠﺨﺺ

اﳍﺪف :ﻋﻠﻢ اﻷدوﻳﺔ اﳉﻴﻨﻴﺔ ﻳﻠﻌﺐ دورا رﺋﻴﺴﻴﺎً ﰲ اﻟﻌﻼج اﻟﺪواﺋﻲ ﻟﻸﺷﺨﺎص .وﻣﻊ ذﻟﻚ  ،ﻻ ُﳝﺎرس ﻋﻠﻰ ﻧﻄﺎق واﺳﻊ ﰲ ﻣﺮاﻛﺰ اﻟﺮﻋﺎﻳﺔ اﻟﺼﺤﻴﺔ
اﻟﺴﺮﻳﺮﻳﺔ ﰲ اﻟﻌﺪﻳﺪ ﻣﻦ اﻟﺒﻠﺪان ،ﲟﺎ ﰲ ذﻟﻚ اﻷردن .ﻟﺬا ،ﻫﺪﻓﺖ اﻟﺪراﺳﺔ اﳊﺎﻟﻴﺔ إﱃ ﺗﻘﻴﻴﻢ اﳌﻌﺮﻓﺔ ﺑﻌﻠﻢ اﻷدوﻳﺔ اﳉﻴﲏ ﺑﲔ اﻷﻃﺒﺎء اﻟﺒﺎﻃﻨﻴﲔ ﰲ
اﻟﺮﻋﺎﻳﺔ اﻷوﻟﻴﺔ ﻣﻦ ﳐﺘﻠﻒ اﳌﺴﺘﺸﻔﻴﺎت اﻷردﻧﻴﺔ اﻟﻌﺎﻣﺔ واﳋﺎﺻﺔ.
اﳌﻨﻬﺠﻴﺔ :ﰎ ﺗﻮزﻳﻊ اﺳﺘﺒﺎﻧﺔ ،ﻳﻐﻄﻲ اﳌﻌﻠﻮﻣﺎت اﻷﺳﺎﺳﻴﺔ واﳌﻮﻗﻒ واﻟﺮأي ﲡﺎﻩ اﻟﺘﻄﺒﻴﻖ اﻟﻄﱯ ﻟﻌﻠﻢ اﻷدوﻳﺔ اﳉﻴﲏ ﰲ اﻟﻌﻼج ،ﻋﻠﻰ  300ﻣﻦ
أﺧﺼﺎﺋﻴﻲ اﻟﺒﺎﻃﻨﻴﺔ ﰲ ﺳﺖ ﻣﺴﺘﺸﻔﻴﺎت ﰲ ﻣﺪن ﻋﻤﺎن واﻟﺰرﻗﺎء واﻟﻜﺮك وﺑﻌﺾ اﳌﺮاﻛﺰ اﻟﺴﺮﻳﺮﻳﺔ اﳋﺎﺻﺔ ﰲ ﻋﻤﺎن ﺑﲔ ﻳﻨﺎﻳﺮ وﻣﺎرس .2017
اﻟﻨﺘﺎﺋﺞ :ﻛﺎن ﻣﻌﺪل اﻻﺳﺘﺠﺎﺑﺔ  .٪ 63.3أﺟﺎب ﻏﺎﻟﺒﻴﺔ اﻟﺒﺎﻃﻨﻴﲔ ن ﻋﻠﻢ اﻟﻮراﺛﺔ اﻟﺪواﺋﻲ ﻣﻬﻢ ﰲ اﳊﺪ ﻣﻦ اﻵ ر اﳉﺎﻧﺒﻴﺔ ﻟﻸدوﻳﺔ ﻏﲑ اﳌﺮﻏﻮب
ﻓﻴﻬﺎ ) (٪64.21وز دة ﻓﻌﺎﻟﻴﺔ اﻟﻌﻼج ) .(٪62.11أﺟﺎب ﻏﺎﻟﺒﻴﺔ اﳌﺸﺎرﻛﲔ ) (٪ 61.05أن اﻷﻃﺒﺎء ﳚﺐ أن ﻳﻌﺮﻓﻮا ﻋﻦ ﻋﻠﻢ اﻷدوﻳﺔ
اﻟﻮراﺛﻲ و  ٪ 64.73ﻳﺮﻳﺪون ﻣﻌﺮﻓﺔ اﳌﺰﻳﺪ ﻋﻦ ذﻟﻚ اﻟﻌﻠﻢ .ﻋﻼوة ﻋﻠﻰ ذﻟﻚ ،ﻳﻌﺘﻘﺪ أﻏﻠﺒﻴﺔ اﳌﺸﺎرﻛﲔ ) (٪80أن ﻋﻠﻢ اﻷدوﻳﺔ اﻟﻮراﺛﻲ ﺳﻴﻜﻮن
ذا ﺛﲑ ﰲ اﳌﻤﺎرﺳﺔ اﻟﺴﺮﻳﺮﻳﺔ إذا ﰎ ﺗﻄﺒﻴﻘﻪ ﰲ اﻷردن .ﻹﺿﺎﻓﺔ إﱃ ذﻟﻚ ،أﺟﺎب  ٪ 40.52ﻣﻦ اﳌﺸﺎرﻛﲔ أﻧﻪ ﻳﻨﺒﻐﻲ ﲢﻠﻴﻞ اﳌﺮﺿﻰ وراﺛﻴﺎ ﻗﺒﻞ
وﺻﻒ اﻷدوﻳﺔ .وأﺟﺎب ﻣﻌﻈﻢ اﻷﺧﺼﺎﺋﻴﲔ اﻟﺒﺎﻃﻨﻴﲔ ن اﻻﺧﺘﺒﺎرات اﳌﺨﺘﱪﻳﺔ اﻟﻮراﺛﻴﺔ ﻏﲑ ﻣﺘﻮﻓﺮة ) ،(٪ 48.94ﰲ اﳌﺴﺘﺸﻔﻴﺎت اﻟﱵ ﻳﻌﻤﻠﻮن
ﻓﻴﻬﺎ ﺣﺎﻟﻴﺎ ،وﻻ ﺗﺸﻤﻠﻬﺎ اﻟﺘﺄﻣﻴﻨﺎت اﻟﻄﺒﻴﺔ ).(٪ 69.47
اﳋﻼﺻﺔ :ﺧﻠﺼﺖ ﻧﺘﺎﺋﺞ ﻫﺬﻩ اﻟﺪراﺳﺔ إﱃ أن ﻣﻌﻈﻢ اﻷﻃﺒﺎء اﻟﺒﺎﻃﻨﻴﲔ اﳌﺸﺎرﻛﲔ ﰲ ﻫﺬﻩ اﻟﺪراﺳﺔ ﻣﻦ اﻷردن ﻳﻌﺮﻓﻮن اﻷﳘﻴﺔ اﻟﺴﺮﻳﺮﻳﺔ ﻟﻌﻠﻢ اﻷدوﻳﺔ
اﳉﻴﲏ وﺗﻄﺒﻴﻘﺎﺗﻪ .ﻟﻜﻦ ،ﻻ ﻳﺰال ﻋﻠﻢ اﻷدوﻳﺔ اﳉﻴﲏ ﻻ ﳝﺎرس ﻋﻠﻰ ﻧﻄﺎق واﺳﻊ .ﻫﻨﺎك ﺣﺎﺟﺔ إﱃ ﻣﺰﻳﺪ ﻣﻦ اﻟﺪراﺳﺎت اﳌﻜﺜﻔﺔ ﻟﻠﻌﺜﻮر ﻋﻠﻰ اﻟﻄﺮق
اﳌﻤﻜﻨﺔ ﻟﺘﻄﺒﻴﻖ ﻋﻠﻢ اﻷدوﻳﺔ اﳉﻴﲏ ﰲ ﻋﻼج اﳌﺮﺿﻰ ﰲ اﻷردن.
اﻟﻜﻠﻤﺎت اﻟﺪاﻟﺔ :ﻋﻠﻢ اﻟﻮراﺛﺔ اﻟﺪواﺋﻲ ،ﻃﺒﻴﺐ ﻃﲏ ،اﻷردن ،اﻹدراك.
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