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ABSTRACT
Introduction: The problem of drug interactions has recently attracted the attention of many medical communities
around the world. A huge number of medications are introduced each year and more interactions with new drugs
are being reported. Medication interactions have been associated with higher rates of adverse reactions, morbidity
and mortality. Therefore, The ability to identify potentially harmful drug interactions is an important part of the
pharmacist's role. Object: To asses pharmacists experiences, practice and attitude against medications, food and
disease interactions. Method: Online cross-sectional study was conducted among pharmacists from April 2022 to
Jun 2022. A total of 110 pharmacists involved in this study. All pharmacists who meet the inclusion criteria were
selected using a random sampling method . The pretested structured self-administered questionnaires was usesd to
collect data. The collected data coded, entered, and analyzed using (SPSS) version 21.0. The questionnaire was
structured into seven sections with 37 questions that focused in sociodemographic characteristics, : attitude and
practice of participants regarding drug interactions, knowledge of respondents toward informed of drug
interaction, knowledge of respondent toward pharmacokinetic and pharmacodynamic of drug interaction,
pharmacists knowledge regarding medication interaction, pharmacists knowledge regarding food interaction,
pharmacists knowledge regarding disease interaction and knowledge of respondents toward affecting of time to
some drugs. Result: 110 pharmacists participated in this study with only 100 competed the questionnaire. The
majority of respondents was male (62%). 72% of the were less than 40 years old. Only 5% of respondents took a
decision when they see any drug-drug interaction in any prescription. 7% of them did not check drug –drug. only
5% of them knew the interaction between cyclosporine and itraconazole.34% of them know the interaction
between captopril and food More than half of them know the affecting of time toward carbamazepin. Conclusion:
this study showed a good attitude and practice of pharmacist toward medicine interactions. But their knowledge
about medicine interaction is very week. So, Jordanian government and ministry of health should introduce
continues education program about drug interactions to the pharmacists to increase their knowledge.
INTRODUCTION
The problem of drug interactions (DDI) has recently
attracted the attention of many regulatory, scientific and
medical communities around the world.[1] A huge
number of medications are introduced each year, and
several new drugs and drug interactions are reported.
Drug interactions may lead to higher rates of adverse
reactions, morbidity and mortality.[2,5] Human exposure
to a drug may differ from that expected due to a drug
interaction or due to foods, beverages, and supplements
consumed with the drug (food interaction). In addition, a
patient's medication can affect their disease.[6]
Drug interactions
are an important and largely
underestimated source of medication errors.[8] Food-drug
interactions (FDIs) present many problems during drug
treatment. Moreover, patients' regular meals are usually
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not wrote in hospital records, and it is often difficult to
predict what the patient is likely to eat thereafter.[9]
Non-reporting of DFI by patients is one of the main
problems with DFI.[10] DFIs can cause synergistic,
potentiating,
or
antagonistic
pharmacological
effects.[11,12] For example chelating of ciprofloxacin with
milk and enhance absorption of griseovalvin with food.
An earlier study in Sudan found that most pharmacists
interviewed
were
unaware
of
drug-nutrient
interactions.[13,14]
In addition, among the prescriptions studied, the most
strong interactions included treatment with (NSAIDs) in
patients with high blood pressure or chronic heart
failure.[15]
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However, polypharmacy is associated with an increased
risk of DDI[17], which increase exponentially with the
number of drugs used simultaneously[18], and drug
interactions may mask the desired effects of drugs on the
disease.
Epidemiological pharmacological studies conducted
primarily in Europe and the US have identified various
levels of potential DDI ranging from 10% to 70%.[15, 19,
20,21]

Some drugs interact more actively with others (for
example,
NSAIDs,
ACE
inhibitors,
aspirin,
metronidazole ,etc are listed. As a result, in Jordan , as in
other developing countries, irrational medicine use and
the frequency of drug-drug interactions are reported to be
high.[22,24]
General practitioners and pharmacists are important
healthcare professional with the necessary knowledge
and skills and are expected to play an effective role in
working with their patients to prevent these problems.[29]
However, because some doctor do not counsel well with
patients, they are usually asked about their medical
history and given enough advice to see if there are
potential DDI.[25–30] Therefore, they are more prone to
drug interactions.
Clinical pharmacology also ensures that adverse
reactions are minimized by avoiding medicines which
have serious side effects. Thus, the pharmacist plays an
important role in the detection, prevention and
notification of side effects of medications.[31]
The aim of this study was to evaluate of knowledge,
attitude and practice of Jordanian pharmacists toward
medications interactions.
RESULTS
Part One: sociodemographic characteristics 110
pharmacists participated in this study with only 100
competed the questionnaire. The majority of respondents
was male (62%). 72% of the were less than 40 years old.
the minority of them have master degree (5%).further
results are shown in table 1.

3-years of experience
less than 6 years
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%

%

62
38

62
38

72
15
13

72
15
13

25

25
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55
20

55
20

4-graduates level
Bachelor
Pharm D
Masters

51
43
5

51
43
5

Part two: attitude and practice of participants toward
medicine interactions: 31% of respondents took course of
drug-drug interaction during university study. Only 5%
of respondents took a decision when they see any drugdrug interaction in any prescription. the minority of them
(5%)counseled the patients about their medication ,food ,
herbal products, OTC. further results are shown in
table2.
Table2: attitude and practice of participants toward
medicine interactions.

5-Did you take a course of drug-drug
interaction during university study
6-Did you take any decision when see
any drug interaction
7-Did you dispense the drugs without
considering its interaction with any
medications
8-Did you counsel the patients about
their medication ,food , herbal products,
OTC
9-Did you call the physicians if you see
any drug interaction in the prescribing

Yes
%

No
%

31

69

5

95

5

95

5

95

20

80

Part Three: knowledge of respondents toward
informed of drug interaction
15% of them did not know the serious interaction
between certain drugs.7% of them did not check drug –
drug interaction for some prescriptions by books or
internet. . further results are shown in table3.
Table 3: knowledge of respondents toward informed
of drug interaction.

10-I know the serious interaction
between certain drugs
11-I used to check drug –drug
interaction for some prescriptions by
books or internet
12-Health care professional should
update their knowledge about D-D
interaction

Table 1: Sociodemographic characteristics.
1- Gender
male
female
2- Age
Less than 40 year
40 year-50year
More than 50

6 years to less than 10 years
More than 10 years

YES
%

NO
%

15

85

7%

23

91

9

PART FOUR: knowledge of respondent toward the
reason of drug interaction.
The pharmacists reported that interaction between
medications may be due to 12% absorption,33%
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execreion,etc….further results are shown in table 4
below.
Table 4: knowledge of respondent toward the reason
of drug interaction.
13-Interaction between medications
may be due

Absorption
12%
-metabolism
20%
-excretion
33%
-distributions
33%
-others
2%

knowledge

Medications interactions
14-Epanutin-simvastatin
15-Omeprazole-clopidogril
16-Tetracyln-ferrus
17-Cyclosporine-itraconazole
18-Ibrufen-aspirin
19-Smoking-theophllin
20-Epanutin-cyclosporin

Yes
%
55
5
32
5
12
14
12

regarding
No
%
45
95
68
95
88
86
88

Table 6: pharmacists knowledge regarding food
interaction.

21-Warfarin-green leaf
22-Tetracylin-dairy products
23-Simvastatin-grab fruit
24-Captopril-food
25-Entric coated –empty stomach

Yes
%
32
21
32
34
9

No
%
68
79
68
66
91
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Table 8: knowledge of respondents toward affecting
of time to some drugs

31-Carbamazepine
32-Isotretinoin
33-Methotrexate
34-Omeprazole
35-NSAIDs
36-Levothyroxine
37-ACEI

Yes
%
55
22
9
88
99
45
45

No
%
45
88
91
22
1
55
55

Respondents' attitudes and practices regarding drug
interactions were assessed using these questions. The
results showed that approximately (72%) of the
respondents experienced drug interactions during their
work, indicating a potential high frequency of drug
interactions in the patient registry.
A similar surveyed which was conducted in Sudan[34]
found that (67%) of surveyed pharmacists experienced
drug interactions in their daily work, (16%) showed drug
interactions and (5%) experienced DFI interactions.
The majority of them stated that they usually consider
possible drug interactions before dispensing medications.
If so, you should ask your patients about their medical
history before submitting.
However, given their answer to this question: they
regularly asked their patients about their medical history
before taking their medications .(75.6%) of them
reported that sometimes yes! This response is
inconsistent with the extent to which preoperative drug
interactions have been considered.

Part seven: : pharmacists knowledge regarding
disease interaction
Only 3% knew the interaction between aspirin and
hemophilia. Less than quarter of respondent between
sulidafil and nitrate. Further result are shown in table 7.

www.wjpls.org

26-Ibuprofen-peptic ulcer
27-ACE I- congestive heart failure
28-Sulindafil-nitrate
29-Aspirin-Hemophilia
30-BB-asthma

No
%
2
52
88
97
55

4. DISCUSSION

Part six: pharmacists knowledge regarding food
interaction
More than fifth of respondents(21%) knew the
interaction between tetracycline and food.34% of them
knew the interaction between captopril and food. Further
result are shown in table 6.

Food interaction

Yes
%
98
48
22
3
45

Disease interaction

Part eight: knowledge of respondents toward
affecting of time to some drugs
More than half of them knew the affecting of time
toward carbamazepin .Less than fifth of them knew the
effect of time toward methotrexate. Further result s are
shown in table eight.

Part five: pharmacists knowledge regarding
medication interaction
More than half of them know the interaction of epanutin
and simavastatin (55%).only 5% of them know the
interaction between cyclosporine and itraconazole.
Further result are shown in table 5.
Table 5: pharmacists
medication interaction.

Table7: pharmacists knowledge regarding disease
interaction.

│

Protection against possible drug interactions is almost
impossible, if not impossible, without obtaining an
accurate medical history (review) of affected patients.[35]
These results consistence with another study that
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conducted in Sudan which reported that over than half of
patients of patients were not counseled by the examined
physician or pharmacist on medication use and drug
interactions.[29]
Only (22%) of the respondents confirmed that the
doctors provided unconditionally agree with the opinion
and decision of the district pharmacist. This percentage is
considered very low. When the physician does not agree
with the pharmacists more than half of the them
interviewed, only inform the patient about the state.
The findings of this study reported poor coordination
between doctors and pharmacists in this area. These
results are inconsistence with another study which
conducted in Sudan that reported an acceptable level of
interprofessional communication and cooperation
between the two parties.[36]
Many authors advocate closer coordination between
different members of the medical staff, especially
pharmacists and physicians, for the benefit of patients.[3738]

It should be noted that the results of two previous studies
that took part in Sudan found that about more than three
quarter (66.4%) of the physicians surveyed indicated
that they agreed with the pharmacists' decision and
opinion.[39]

A study that took part in Sudan concluded that:
―Additional training and a combination of knowledge
and experience on drug-food reactions among healthcare
professionals to ensure proper consultation with patients
is essential to ensure optimal treatment results.[14]
These low results are consistence to those of previous
studies, which highlight the lack of knowledge of DF
interactions among health professionals.[10, 14, 45, 46]
Due to the scientific competence of the pharmacists
surveyed, the B.Pharm respondents surprisingly gave
more correct answers than the M.Pharm respondents.
The results of the study did not show a significant
relationship between the respondents' knowledge of drug
interactions and their long-term experience (P = 0.99).
This is consistence with another study that took part in
Nigeria.[48]
On the one hand, pharmacists are in charge of carrying
out medical and pharmaceutical agreements and must be
immunized or updated on drug interactions.
Additionally, pharmacy associations are required to
provide advanced training programs (CPDs) for
pharmaceutical professionals to limit their professional
qualifications. It should be noted that globally there is
little research on the knowledge and skills of pharmacists
on drug interactions.
4. CONCLUSION

Almost the same perception of doctors about community
pharmacists is expressed in a study which conducted in
Sudan.[36]
To ensure that drug interactions do occur, healthcare
providers (HCPs) have used drug interaction testing
guidelines and/or existing software for the same purpose.
Approximately (72.8%) of the subjects indicated that
they regularly use such reliable tools, knowing that
respondents have completed refresher courses on drug
interactions.
This improves respondents ability to easily and reliably
identify potential drug interactions that are often
overlooked. Pharmacists can access individual databases
to help your doctor and patients.
The knowledge of community pharmacists about the
purpose of changes in drug interactions in vivo is very
important as it allows the prediction and therefore
detection and prevention of any potential prescription
drug interactions.
According to previous study that took part in India[41],
pharmacists should inform patients about food – drug
interaction. The results of this study reported that
pharmacists' knowledge of drugs and their interactions
with juices was not much higher than expected.
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Poor of knowledge of the pharmacists appear in this
study. Insufficient knowledge of the various forms of
drug interaction can lead to poor patient counseling and
adverse medical outcomes.
Therefore, higher education and a combination of
knowledge and experience of drug interactions among
pharmacists are essential to ensure effective patient
counseling and optimal treatment outcomes.
Appropriate and rational basic training courses and
integration of knowledge among health professionals are
useful to optimize the use of medicines.
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