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Abstract
Background Many people are used to administering their drugs with food, beverages, or herbs, which may contain chemicals
that interfere with the prescribed drugs that could potentially lead to changes in their efficacy or safety and alteration in their
pharmacokinetic properties. Objective To assess the extent of perception and use of food, beverages and herbs alongside with
conventional drugs and their potential interactions among Jordanian society. Methods This descriptive cross-sectional survey
was conducted in Jordan (20 April - 5 May 2020). The survey was developed using Google forms, validated and distributed
via social media platforms. Data was analyzed using Statistical Package for Social Sciences-24. Main outcome measure Use
and perception of food, beverages, herbs and their drug interactions among Jordanians. Results Of all participants (n = 789),
77.8% were females, 46.2% were 50-year-old, 69.7% were married, 70.8% were medically insured, and 51.1% had a bachelor’s
degrees. Seventy percent of the study participants reported use of medicinal plants. About 66% of participants agreed that
medicinal plants or herbs could treat diseases and 58.6% thought that medications could interact with drugs. In general, the
participants’ knowledge about food/beverage/herb-drug interactions was considered poor. However, linear regression analysis
illustrated that the level of knowledge was significantly affected (p-value <0.05) by gender, marital status, social status, the
educational level, and employment sector. Conclusion Jordanians have a positive perception towards herbs and their ability
to treat diseases. However, their knowledge about food/beverage-drug interactions was poor. This call needs to enhance the
community awareness on food/beverage/herb-drug interactions.

What does this article add?
• Emphasizes the need to provide training for Jordanian community pharmacists to enhance their patient
counseling skills and to focus on common food/beverage/herb-drug interactions while serving patients.
• Emphasizes the need to provide Continuing Professional Development (CPD) sessions for healthcare
providers (i.e. physicians, nurses, pharmacists . . . etc.) on building rapport with patients and highlighting important food/beverage/herb-drug interactions.
Introduction
According to the US-Food and Drug Administration (FDA), the interaction between drugs and food or
beverages can mainly affect the activity of drugs, either by increasing or decreasing their medicinal effects,
causing unexpected side effects, or leading to the development of a new pharmacological effects that drugs
would not produce originally (1-3).
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Many people all over the world are used to taking their drugs with food, beverages, or herbs (4). For example,
approximately, one in five Asian people take their medications concurrently with herbal products and juices
(4). These products may contain chemicals that interfere with the prescribed drugs leading to changes in
their bioavailability and alteration of their pharmacokinetic properties (5). People usually take their drugs
with herbs or beverages such as juices seeking for health benefits or to taste-mask the bitterness of some
drugs (6).
Some plants or herbs are well known for their ability to interact with drugs (5). The most common example
is St. John’s wort (Hypericum perforatum ), which is used for mild depression and known for its interactions
with various drugs (7). Examples of these drugs include antidepressants like serotonin reuptake inhibitors,
immunosuppressants such as ciclosporin and tacrolimus, human immunodeficiency virus( HIV) medications,
and hormonal contraceptives (2, 7). Ginkgo (Ginkgo biloba ), usually used to improve memory and blood
circulation, can inhibit platelet-activating factor; thus, it is well-known for its interaction with warfarin
resulting in an increased risk of bleeding (2, 8). In addition, since the discovery of grapefruit juice interaction
with felodipine; an antihypertensive medication, many studies were conducted on other juices to investigate
their tendency to perpetrate potential food-drug interaction (9-11).
Numerous patients do not mention the concurrent administration of their medications with food, beverages,
or herbs to their physicians or pharmacists due to many reasons (5). Firstly, physicians do not usually ask
their patients about their method of drug administration and the intake of other health products such as herbs
or over-the-counter (OTC) drugs, as they usually focus on the patients’ conventional drugs (12). Secondly,
physicians do not have enough knowledge about herbal remedies uses, side effects and drug interactions (1315). Thirdly, either patients or their healthcare providers, do not consider natural products an important
thing to mention (8). Finally, patients fear the potential disapproval of their healthcare providers regarding
their use of non-prescribed drugs and herbs (16, 17). As a result, patients have fewer opportunities to learn
about potential interactions with their drugs or other herbal products (5, 18).
Several studies were conducted to assess the awareness of healthcare professionals about simultaneous intake
of food, beverages and herbal products with drugs (19, 20), However, there are a limited number of studies
investigating the awareness of the public community toward such practice (21, 22), which can have serious
health repercussions on individuals (23-25).
This is the first study assessing the extent of perception and use of food, beverages, and herbs alongside
conventional drugs among Jordanian society.
Materials and Methods
Study design and participants
The study objectives were addressed in a descriptive cross-sectional electronic survey. This study was
conducted in Jordan from 20 April to 5 May 2020. The survey was developed and validated to solicit
anonymous responses, which were treated confidentially. Eligible participants were any interested Jordanian
citizens living in Jordan. The participants in our study were recruited through social media platforms:
Facebook, WhatsApp, LinkedIn, Twitter.
Participation in the study was voluntary and did not pose any risk to participants. Potential participants
who completed the survey were considered to have given informed consent for participation in the study.
Ethics Approval
Ethical approval for the study was obtained from the Faculty of Pharmacy, Applied Science Private University
(Approval number: 2020-PHA-4).
Survey development, validation, and reliability
The survey was developed after reviewing validated surveys in literature (1, 15, 21, 22, 26) and was designed
using the general principles of good survey design (27). Several sources were used to generate a pool of

2

Posted on Authorea 6 Aug 2020 — The copyright holder is the author/funder. All rights reserved. No reuse without permission. — https://doi.org/10.22541/au.159672689.94400228 — This a preprint and has not been peer reviewed. Data may be preliminary.

questions considered to be relevant to the study objectives (1, 13, 26, 28). The online survey was created
using the technology of Google Forms provided by Google and was constructed in English, but it was delivered
to participants in Arabic, the formal language in Jordan. The survey contained multiple-choice questions
and could be completed within 15 minutes.
To ensure face validity, the first draft of the survey was evaluated by twelve independent academics who
have previous experience in food/beverage/herb-drug interactions and a statistician. The provided comments
and feedback were considered and incorporated where appropriate to develop the final version of the survey.
The survey was then translated from English into Arabic and back by two senior academic staff members
who are fluent in both languages. The questions were free from medical jargon or difficult terminology
and popular trade names were mentioned to help participants recognize the drugs of interest. Finally, the
survey was piloted on a sample of 25 academics and 25 non-academic people to enhance clarity, readability,
understandability, and confirm its applicability to the Jordanian population. Internal consistency reliability
was tested by the Cronbach’s alpha coefficient.
The final version of the survey contained four parts with the first part (Part A) comprised of nine questions
about sociodemographic information; the second part (Part B) consisted of six questions about the perception
of the community toward food/beverage/herb-drug interactions; the third part (Part C) consisted of five
questions, was designed to assess the attitude and practice of community toward the food/beverage/herbdrug interactions; the fourth part (Part D) included five questions to evaluate the knowledge about common
food/beverage/herb-drug interactions. The last part was used to calculate the knowledge score (out of 5),
depending on the participants’ correct answers.
Sample size
Currently, the number of Jordanian citizens living in Jordan is 10.554 million (29). Based on that, calculating
the sample size using a margin of error of 5%, confidence level of 95%, and response distribution of 50%, a
minimum sample size of 385 is needed (30). The number of participants in this study was 789.
Statistical analyses
Completed surveys were extracted from Google Forms as an Excel sheet and were then exported to Statistical Package for Social Sciences version 24.0 (SPSS Inc., Chicago, IL, USA) for the statistical analysis.
Descriptive statistics including percentages; means and frequency distribution were calculated for each question. Descriptive and univariate correlation analyses with the Pearson correlation coefficient (r) were used
for the correlation at the 5% significance level. Ap -value of <0.05 represents a significant difference. Factors affecting knowledge score about food/beverage/herb-drug interactions, were screened using simple and
multiple linear regression.
Results
Demographic characteristics
A total of 798 surveys were received, and 9 were excluded due to incompleteness. Accordingly, 789 responses
were included in the study analysis. The sociodemographic characteristics of the participants are represented
in Table 1. There was a predominance of female participants 614 (77.8%) compared with males. Most of the
participants 368 (46.2%) were 40-65-year-old in age, married 550 (69.7%), medically insured 559 (70.8%),
and had bachelor’s degrees 408 (51.7%). One-third of them were employees in a non-health sector 159
(20.2%) and 192 (24.3%) were housewives. Most of the participants 585 (74.1%) were living in the city and
concentrated in Amman, the capital of Jordan, where 42% of Jordan’s population reside (29).
Perception of the community towards food/beverage/herb use concurrently with drugs and their possible
interactions
The perception of the community participants towards the use of food, beverages and herbs concurrently
with drugs and their possible interaction is represented in Table 2, Section 1. The study findings showed
that 524 (66.4%) of the participants agreed that food and herbs could treat diseases. More than half of them
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462 (58.6%) thought that medications could interact with the action of drugs, change their action or cause
side effects with food, beverages, and herbs. About 34% of the responses disputed that the concomitant
use of drugs with medicinal plants or herbs would improve their effects, while almost similar percentage of
participants (38.4%) answered ‘sometimes’. Similar findings were found upon asking if treating diseases with
medicinal plants or herbs is better than conventional drugs, as most of them answered ‘no’ and ‘sometimes,
36.9 % and 45.6%, respectively. Finally, a total of 473 (59.9%) participants reported that children and the
elderly are the most likely categories to experience drug interactions with food, beverages, and herbs.
Attitude and practice of community towards the use of food/beverage/herb concurrently with drugs
During the past twelve months, only 41 (5.2%) participants have used drugs concomitantly with medicinal
plants or herbs on daily basis, while the other participants use that combination less frequently. Furthermore,
641 (81.2%) of the study participants admitted that they do not administer their drugs with any drinks other
than water, while the others (18.8%) said that the medication was consumed with juices, tea, coffee, or milk
(Table 2, Section 2).
Seventy percent of the study participants reported that they used medicinal plants or herbs to treat specific
diseases or to boost their immune system. Then, they mentioned several medicinal plants and herbs they
used frequently. A short answer question was used to identify these herbs/plants as illustrated in Figure 1, A.
Upon asking the participants about the potentially treatable diseases using medicinal plants and herbs, they
were able to choose more than one option (respiratory, gastrointestinal track. . . etc.). A total of 305 (38.7%)
chose multiple options, mostly respiratory-related illnesses and gastrointestinal tract ‘stomach/intestinal
problems. About 166 (21%) of the participants selected the respiratory illnesses ‘cold, cough and influenza’
alone. A similar percentage of the participants, 165 (21%) preferred not to use medicinal plants and herbs
to treat diseases, as can be seen in Figure 1, B.
Knowledge about common food/beverage/herb-drug interactions
Usually, knowledge about anything should have a source. With regards to the sources of information about
herbal products, study participants reported that they obtain their information mostly from the internet
which was the main resource of information 212 (26.6%), followed by physicians 74 (9.3%), (Figure 2). Half
of the study participants 427 (53.6%) selected more than one answer including internet, physicians, family,
and pharmacists as seen in Figure 2.
On the other hand, the participants’ knowledge about some commonly used drugs that has the potential to
interact with some food/beverage/herb was examined and scored out of five (the total number of questions),
the results are demonstrated in Table 3. The overall knowledge score was poor 0.99 ± 1.22 (mean ± SD, out
of 5). About one-third of the study participants, 165 (33.6%) correctly answered the fact that they should
avoid taking tetracycline antibiotics with milk. Only, 60 (7.6%) participants had known that the consumption
of excessive amounts of cranberry juice should be avoided when they are on the anticoagulant warfarin.
Multiple linear regression analysis of factors affecting participants’ knowledge scores highlighted that the
female gender, unmarried participants, university degree holders, and health sector employees were significantly (p -value <0.05) affecting the participants’ knowledge score (Table 4).
Discussion
This is the first national study to assess the extent of knowledge about food/beverage/-drug interactions
among Jordanian citizens. Drug interactions are one of the major drug-related problems, but usually neglected due to the lack of sufficient knowledge and public awareness (21, 31).
This study revealed that the majority of participants acknowledged the importance of medicinal plants and
herbs in treating diseases. This shows an agreement to the findings of similar studies conducted in Morocco
(32), Tanzania (33), the United Kingdom (17), and Surinamese migrants in the Netherlands (34). Many
scientific studies support the use of plants to treat diseases under medical supervision (35). For example,
Aloe vera is useful for wound healing and recovery from burn injury (36), Clove oil (Eugenia caryophyllus )
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is used for the relief of toothache (37), and ginger (Zingiber officinale ) is well-known as a reliever of morning
sickness and motion sickness (38).
The results of this study showed that participants used medicinal plants and herbs to treat diseases, mainly
respiratory tract illnesses or to boost their immunity. Similar findings by Zaffani et al , showed that Italian
women used medicinal plants and herbs to boost their immune system and to cure respiratory disorders (39).
In addition, our study participants mentioned several plants and herbs that they usually used, including
mint (Mentha piperita ), melissa (Melissa officinalis ), garden cress (Lepidium sativum ), cumin (Cuminum
cyminum ), fenugreek (Trigonella foenum-graecum ), mugworts (Artemisia vulgaris ), fennel (Foeniculum
vulgare ) and turmeric (Curcuma longa ). Those plants are commonly well-known in the Middle East and
Jordan, readily available and affordable (40, 41).
One of the most concerning findings of this study was related to the poor level of knowledge among participants regarding some food/beverage/herb-drug interactions. Although the majority of participants in this
survey were from the capital Amman and more than half of them had a university degree, their knowledge regarding food/beverage-drug interactions was poor. This also it indicates that the information leaflet
provided with drugs is often not read. The knowledge score was calculated for five common drug classes in
Jordan (42). The first was about the consumption of excessive amounts of chocolate with antidepressants,
particularly monoamine oxidase inhibitors (MAOIs) due to their caffeine content, which could enhance the
hypertensive effect of MAOIs (43, 44). The second was about the interaction of tetracycline antibiotics with
milk, which is one of the most common interactions that lead to a significant impairment of the antibiotic’s
absorption causing a decrease in its serum concentration (45-47). The third was about the need to avoid the
consumption of excessive amounts of bananas when taking angiotensin-converting enzyme (ACE) inhibitors
antihypertensives which may increase the risk of developing hyperkalemia, due to its high potassium content.
Hyperkalemia can cause irregular heartbeat and heart palpitation (48-50). The fourth was about the need
to avoid excessive intake of cranberry and cranberry juice concurrently with vitamin K antagonists anticoagulants, such as warfarin, as it may increase the international normalized ratio (INR) and increase the risk
of bleeding (51-54). The last point was related to grapefruit, which is known for its numerous interactions
with many drugs and sometimes can lead to fatal complications (55-58). The results showing a poor knowledge about food/beverage/herb-drug interactions among participants are consistent with the findings of a
study conducted in the United States of America, where it was found that only one-third of medicinal herb
users had ever discussed that with their healthcare providers, which leaves the majority without sufficient
information (15). The same was also found in a study conducted in the United Kingdom where the women
who participated were found to have little knowledge about herb-drug interactions as they rarely disclosed
their use of herbs and other medicinal plants to their healthcare providers as well (17).
The lack of sufficient knowledge among Jordanians, emphasizes the need for extensive educational courses,
workshops, and continuous awareness programs to highlight the risk of concurrent intake of food, beverages
and herbs with drugs, primarily for healthcare providers. Hence, our Jordanian community relay comprehensively on the advice provided by healthcare providers, which would be reflected by their knowledge,
awareness, and appropriate use of drugs, as shown by several published studies (17, 20, 39). Interestingly,
this aspect was also requested by several healthcare professionals as reported in a study conducted in Lebanon in which pharmacists were interested in getting courses and workshops to help them better understand
possible drug interactions (59). As a result, there is a need for proper patient information gathering by
community pharmacists, not only by their physicians to help provide better
Many factors were affecting the knowledge score among the study participants, including the education level,
as university graduates and postgraduates had higher knowledge levels in comparison with participants who
had only a high school certificate or a diploma, which is consistent with other studies (20) In one study
conducted in India it was found that professors had good knowledge about food-drug (21). interactions
compared to other participants because they had better expertise (20). Moreover, workers in the healthcare
sectors had higher knowledge than participants who had other types of jobs or those who are jobless, which
is also consistent with studies in the literature (21). Sajid et al . found that clinical pharmacologists had
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more awareness of food-drug interaction compared to doctors and nurses, and non-medically qualified people
had even less awareness (21). On the other hand, unmarried participants had higher knowledge than other
participants, which was an interesting finding for the researchers because it was expected that married
participants would have better knowledge, particularly if they have children and went through pregnancy,
which needs extra care regarding drug interactions (60-62).
In general, Jordanians are aware of the existence of food/beverage/herb-drug interactions. However, they
have little knowledge about what food beverages or herbs interact with common medications. This highlights
the need to encourage patients to discuss their use of natural products with their healthcare providers, who
also need proper education about this matter.
Limitations
The first limitation of this study was patient self-selection because this survey was conducted online due to
the novel coronavirus pandemic and the public quarantine currently imposed in Jordan, so only people who
use the Internet and social media were able to participate.
The second limitation is the representativeness of the sample to the population of Jordan. Females actively
participated in this survey are more than males. Most of the participants were from the capital Amman,
which may not be generalizable to the rest of the cities in the county. However, this provides an opportunity
for future studies to access the perception, attitude, and practice regarding drug interactions and more
extensively nationwide.
Conclusion
Generally, Jordanians have a positive perception towards herbs and their ability to treat diseases. However,
their knowledge about food/beverage-drug interactions was poor. This calls attention for the need to develop
proper educational programs to enhance community awareness and knowledge about food/beverage/herbdrug interactions to help avoid complications or side effects associated with such types of interaction. This can
be done in many ways including awareness campaigns sponsored by pharmaceutical companies, hospitals,
pharmacies, or the Ministry of Health. In addition to the distribution of pamphlets or leaflets regarding
this matter or even hosting healthcare providers who are well-educated about food/beverage/herb-drug
interactions in national television and interviewing them by local newspapers to help educate people.
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Table 1. Sociodemographic characteristics (N= 789)
Variable
Gender
Female
Male
Age
<18 years old
18-25 years old
9

Table 1. Sociodemographic characteristics (N= 789)
Frequency N (%)
614 (77.8)
175 (22.2)
13 (1.6)
81 (10.3)
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26-40 years old
40-65 years old
Above 65 years old
Social status
Single
Married
Divorced/ Widowed
Education level
High school certificate
Diploma
Bachelor’s degree
postgraduate’s degree
Others
Occupation
University student
Housewife
Employee in the health sector
Employee in a non-health sector
Academics
Retired
Freelancers or business owner (institution or company)
others
Permanent place of residence
Village
City
Badia
Location of work
The capital of Jordan (Amman)
Middle of Jordan
North of Jordan
South of Jordan
East of Jordan
West of Jordan
Monthly Income
<250 JOD
250-500 JOD
500-750 JOD
750-1000 JOD
>1000 JOD
Health Insurance Status
Insured
Uninsured

309 (39.2)
368 (46.2)
18 (2.3)
196 (24.8)
550 (69.7)
43 (5.5)
76 (9.6)
140 (17.7)
408 (51.7)
145 (18.4)
20 (2.5)
46 (5.8)
192 (24.3)
156 (19.8)
159 (20.2)
85 (10.8)
71 (9.0)
63 (8.0)
16 (2.0)
35 (4.4)
752 (95.3)
2 (0.3)
585 (74.1)
84 (10.6)
51 (6.5)
10 (1.3)
20 (2.5)
39 (4.9)
83 (10.5)
255 (32.3)
140 (17.7)
134 (17.0)
177 (22.4)
559 (70.8)
230 (29.2)

Table2. Perception, attitude and practice of participants toward the use of drugs concurrently
with food, beverages and herbs and their possible interactions (N=789)
Question
In your opinion, could herbs treat diseases?
Yes
Yes – “only if my doctor tells me to”
No
10
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Neutral
In your opinion, can drugs interact (interfere with the action of drugs or cause side effects) with food, beve
Yes
No
Sometimes
I am not sure
In your opinion, is using drugs herbs better than just using them?
Yes
No
Sometimes
I am not sure
In your opinion, is the treatment with herbs better than conventional drugs?
Yes
No
Sometimes
I am not sure
In your opinion, which is most likely to experience drug interactions with food, beverages or herbs?
Infants
Children
Adults
Elderly
Children and Elderly
Infants, Children and Elderly
Attitude and practice
How often have you used your drugs with herbs in the past twelve months?
Daily
Often
When I’m not feeling well
Sometimes
Never
Did you take your drugs with a drink other than water?
Yes, with juice
Yes, with tea
Yes, with coffee
Table . Evaluation of study about some foodbeverage-drug interactions (N= 789).
Correct Answer N (%)
106 (13.4)

Which of the following food should not be
administered in excessive amounts when you
are on antidepressants (monoamine oxidase
inhibitors)? Chocolate Ice Cream Fruit
Vegetables I don’t Know There is nothing to avoid
Which of the following beverages should be
avoided when taking tetracycline (e.g.
Doxydar®, Doxymed®, Unidox®)
antibiotics? Milk Fruit Juices Tea Coffee I don’t
Know There is nothing to avoid

165 (33.6)
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Which of the following food should not be
administered in excessive amounts when you
are on any ACE inhibitor (e.g. Capocard®,
Angiotec®, Zestril®) an antihypertensive
agent? Green leafy vegetables Banana Orange
Apple I don’t Know There is nothing to avoid
Which of the following juices should not be
administered in excessive amounts when you
are on warfarin, a blood thinner (e.g.
Orfarin®)? Pineapple Mango Cranberry Apple I
don’t Know There is nothing to avoid
Which of the following options could interact
with many medications and can cause fatal
side effects? Apple Orange Grapefruit Mango I
don’t Know There is nothing to avoid
Total Knowledge Score (out of 5), Mean
±SD

123 (15.6)

60 (7.6)

224 (28.4)

0.99 ± 1.22

*The answers to the above questions are: 1. Chocolate, 2. Milk, 3. Banana, 4. Cranberry juice and
5. Grapefruit.
Table 4. Linear
regression
analysis to
assess factors
associated with
knowledge
about some
food-beverageherb-drug
interactions
(N=789)
Parameter

Age
Gender Female
Male
Social status
Married Unmarried
(Single /Divorced/
Widowed)
Education level
University degree
(Bachelor’s degree,
postgraduate’s
degree) Others
(High school
certificate,
Diploma)

Table 4. Linear
regression
analysis to
assess factors
associated with
knowledge
about some
food-beverageherb-drug
interactions
(N=789)
Knowledge
Score
Beta
-0.084
Reference -0.106

Table 4. Linear
regression
analysis to
assess factors
associated with
knowledge
about some
food-beverageherb-drug
interactions
(N=789)
Knowledge
Score
P-value#
0.018
0.003

Table 4. Linear
regression
analysis to
assess factors
associated with
knowledge
about some
food-beverageherb-drug
interactions
(N=789)
Knowledge
Score
Beta
-0.048
-0.123

Table 4. Linear
regression
analysis to
assess factors
associated with
knowledge
about some
food-beverageherb-drug
interactions
(N=789)
Knowledge
Score
P-value$
0.177
<0.001

Reference 0.116

<0.001

0.083

0.017

Reference -0.194

<0.001

-0.151

<0.001

12

Posted on Authorea 6 Aug 2020 — The copyright holder is the author/funder. All rights reserved. No reuse without permission. — https://doi.org/10.22541/au.159672689.94400228 — This a preprint and has not been peer reviewed. Data may be preliminary.

Occupation An
employee in the
health sector Others
(Employee in a
non-health sector,
Academics, Retired,
Freelancers or
business owner,
University student,
Housewife)
Permanent place
of residence City
Badia and Village
Monthly income
<500 JOD >500
JOD
Health insurance
status Insured
Uninsured

Reference -0.336

<0.001

-0.308

<0.001

Reference -0.032

0.372

0.036

0.307

Reference 0.024

0.507

0.036

0.304

Reference -0.075

0.036

-0.032

0.338

# using simple linear regression, $ using multiple linear regression, significant at 0.05 significance level
(bolded numbers ).
Figure legends
Figure 1. A)The percentage of participants who used medicinal plants or herbs to treat specific diseases or
boost their immune system. The participant who answered “Yes”, addressed the plants/herbs they used to
use in such case. B) The diseases that participants would treat using medicinal plants or herbs. (N=789).
Figure 2. Sources of information about herbs and herbal products among study participants (N= 789).
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