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Abstract
Background and Objectives:  Herbal treatments commonly used for memory impairment can slow its progression but there is no cure.
Pharmacists play a role in prescribing such treatments to patients in need. This study was conducted to investigate the current use of
herbal treatments and conventional drugs commonly dispensed by pharmacists in Amman, Jordan, for the management of patients
diagnosed with memory impairment and second, to assess pharmacists' knowledge and patients’ perceptions regarding the use of these
treatments. Materials and Methods: Validated questionnaires were used to collect data from pharmacists and patients diagnosed with
memory impairment. The questionnaires investigated the current use of herbal treatments and conventional drugs dispensed by
pharmacists for the treatment of patients with memory impairment. The interests of the patients/pharmacists in such treatments were
also investigated,  in  addition  to  their  reported  knowledge  on  the  topic.  Results:  A major proportion of pharmacists and patients
(66.6 and 72.8%, respectively) showed interest in herbal treatments but they were not fully confident about their use due to poor
knowledge. Four herbal products and another  4  conventional  drugs   were   found  to  be  commonly  dispensed  by  pharmacists for
the management of patients suffering from memory impairment. The herbal products commonly used included Panax ginseng  and 
Ginkgo biloba, in addition to other herbs, nutraceuticals and vitamins with antioxidant, anti-inflammatory and vaso-relaxing effects.
Conclusion: The pharmacists providing patients with herbal treatments and conventional drugs for their memory loss conditions lacked
knowledge on the topic as did the patients. University education needs to focus on the local community needs regarding herbal
treatments to provide pharmacy students with a suitable level of knowledge with regard to herbal treatment use.
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INTRODUCTION

Memory can be defined as the registration, retention and
recollection of experiences, thoughts, feelings, sensations,
ideas and knowledge, while memory loss is defined as unusual
forgetfulness1. Memory problems can affect some or all of
these processes. Some memory problems develop slowly or
suddenly, while some are reversible, others are permanent2.
The loss of memory is considered to be the result of a shortage
of the neurotransmitter acetylcholine, which can be treated
with acetylcholinesterase inhibitors3. In addition, increased
oxidative damage is also commonly observed during normal
brain aging and therefore, antioxidants are considered one of
the promising agents in the treatment of neurodegenerative
processes that are usually observed during normal brain
aging4.

Herbal treatments with anti-inflammatory and antioxidant
activities, such as German chamomile, ginseng, licorice,
turmeric and white willow bark, may be useful in the
treatment of memory disorders5. Many studies investigating
the effect of individual natural supplements on brain activity
have been conducted in Europe and in the United States6,7.
Certain advanced memory formulations embodied by crucial
combinations of ingredients have been indicated to be very
promising in maintaining healthy memory and in providing
optimal neuroprotection8, 9.

In Jordan, dietary supplements and herbal products are
commonly used for the treatment of different health
conditions10. Of special interest is vitamin B12, which has been
used extensively as a result of the high prevalence of vitamin
B12 deficiency detected among Jordanians in the last
decade11. Different psychological disorders, including
memory-related problems, have been reported in Jordan and
may be related to B12 deficiency12.

The objective of this study was to investigate the current
status of the commonly prescribed herbal treatments
dispensed by pharmacists to patients with memory
impairments in Amman, the capital of Jordan, where access to
pharmacy services is public and provided to all patients13. The
secondary objective involved investigating the knowledge,
attitudes and behaviors of pharmacists and their patients
regarding the use of herbal treatments for memory loss.

MATERIALS AND METHODS

Study design  area and period: This cross-sectional study was
conducted in Amman city, which is the capital of Jordan,
between  April  and  August,   2018.   The   study   included  all

community pharmacies located in Amman based on a list
provided by the Jordanian Pharmaceutical Association.
Randomly selected community pharmacies distributed
between Eastern Amman and Western Amman were visited
and invited to participate in this study. In addition, all patients
visiting these pharmacies during the period of the study were
randomly approached and invited to participate in the study.
All study participants (pharmacists and patients) who agreed
to participate provided verbal consent before study entry.
Patients who were common customers at the recruited
pharmacy, aged 18 years or over and who had been living in
Jordan for over 1  year were eligible for study inclusion. Ethical
approval for the study was obtained from the Applied Science
Private University ethics research committee.

Study variables: Data were collected using 2 structured
questionnaires, one for the pharmacists (Appendix A) and one
for the patients (Appendix B). Each questionnaire was
composed of 2  parts (part I and part II). The questions in part
I aimed at assessing the participants’ sociodemographic
profiles, including age, sex, educational level and location and
the number of years of experience for the pharmacists.
Part II was aimed at assessing participants’ (pharmacists and
patients) knowledge and perceptions of the use of herbal
treatments for memory improvement. In addition, information
regarding the source of knowledge about herbal treatments
and the pharmacists’ role in counseling patients suffering from
memory impairment on the use of prescribed and non
prescribed herbal treatments. The pharmacists’ knowledge
regarding the effectiveness and safety of the herbal
treatments used by patients suffering from memory
impairment was also explored.

Data collection and management: The 2 questionnaires were
developed by the principal researchers, validated and used in
this study. Both questionnaires included closed questions
(using a 5-point Likert scale) and open-ended questions, the
latter were used for reporting the treatments most frequently
recommended/used by pharmacists/patients for the
treatment of memory loss.

Each questionnaire underwent face validation following
its review by expert researchers in the field. The questionnaire
was also distributed to pharmacists (n = 10) and pharmacy
students (n = 10) to assess its clarity. Based on the results of
this pretest, necessary corrections were conducted before the
final versions of the questionnaires were prepared.

Pharmacy  students  enrolled  in  the  phytotherapy
course at the  Applied  Science  Private  University for the year
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2017/2018 (n = 60) were trained to assist in carrying out the
data collection part of the study. Students attended a
specialized workshop on herbal treatment use by patients
suffering from memory impairment and on how to utilize the
2 questionnaires for data collection. Each student was
requested to approach 10-15 pharmacists or patients.

Data interpretation: Following data collection, the herbal
treatments and conventional medicines most frequently
recommended/used by pharmacists/patients for the
treatment of memory loss were reviewed, they were then
evaluated in terms of their effectiveness and safety for
improving poor memory conditions.

To complete this part of the study, peer-reviewed
published clinical, in vitro and in vivo studies were reviewed.

Sample size: Based on the number of licensed pharmacies
(2250) and the size of the population (2.600.000) in Amman,
the sample size was calculated using a margin of error of 5%,
a confidence level of 95% and a response distribution of 50%,
a minimum of 327 pharmacies and 400 patients were needed.

Statistical analysis: The statistical analysis was performed
using Statistical Package for Social Sciences (SPSS version 21,
Chicago, IL, US). A descriptive analysis was carried out to
determine the frequencies, means and SDs for the categorical
variables. Statistical tests including one-way analysis of
variance were conducted to determine the associations
between sociodemographic variables and the knowledge/
perception of the study participants regarding herbal
treatments. In performing the statistical analyses, a p-value of
0.05 and a confidence interval of 95% were employed.

RESULTS AND DISCUSSION

Sociodemographic characteristics of the pharmacists: Of the
approached pharmacists in the study, 327 agreed to
participate and complete the questionnaire (a response rate
of 100%). Table 1 shows that the majority of respondents were
males, with less than 5 years of working experience, living in
Western Amman (higher socioeconomic areas of Amman) and
mainly accessed single pharmacies that did not belong to any
of the chain pharmacies currently found in Jordan. All
pharmacists had a Bachelor of Pharmacy degree or higher and
all were licensed as trained pharmacists.

Sociodemographic characteristics of the patients: A total of
239 out of the 400 patients who were approached agreed to

Table 1: Demographic characteristics of the pharmacists
Independent variables Frequency (n = 440) Percentage
Age (years)
<25 (22-24) 65 14.8
25-34 225 51.1
35-44 89 20.2
45-54 40 9.1
Sex
Male 227 51.6
Female 213 48.4
Level of education
BSc. Pharmacy 382 86.8
BSc. Pharm-D 34 7.7
Higher education level 22 5.0
Work experience
<1 year 72 16.4
1<5 years 153 34.8
5<10 years 105 23.9
Residential area
Western Amman 294 66.8
Eastern Amman 143 32.5
Type of pharmacy
Single pharmacy 331 75.2
Chain pharmacy 109 24.8

participate and complete the questionnaire (a response rate
of 59.7%). The majority of the patients were males (53.1%),
Jordanians (62.3%) and residents of Western Amman (higher
socioeconomic areas of Amman) (75.7%).

Pharmacists' knowledge and practices toward the use of
herbal remedies for memory loss: Pharmacists were asked to
assess their knowledge and practices about using herbal
products for memory improvement (Table 2). The majority
(66.6%) of the pharmacists evaluated their knowledge as
average or good. Significant (p<0.05) effects for the duration
of their study experience, their location and the type of
pharmacy were found to influence their knowledge score.

Pharmacists were also asked about their preferences for
using herbal products and conventional medicines. A higher
proportion of pharmacists said they always or usually prefer
conventional medicine (39.7%) over herbal products (17.1%)
or the combination of conventional and herbal treatments
(35.0%). They explained that their choices were based on their
confidence and strong beliefs about the effectiveness of these
treatments over herbal products. Nevertheless, pharmacists
who chose herbal products as their preferred choice showed
stronger beliefs in terms of the safety of these treatments at
the expenses of their effectiveness. The cost of the treatment
appeared to not influence their treatment choice.

When they were asked to assess their knowledge about
potential herb-drug interactions, the majority (60.9%) of the
pharmacists  said  that  they  had average or good knowledge,
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Table 2: Cross tabulation of pharmacists' knowledge and practices toward herbal remedies used for memory loss based on the length of their work experience,
residential area and type of pharmacy (n = 327)

Frequencies (%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Work experience (years) Residential area Type of pharmacy
--------------------------------------------------------- ------------------------------- --------------------------------

Parameters >5 5-10 <10 EA WA Single Chain Total
How do you rate your knowledge of using herbal products to improve poor memory?
Very good 13.0 16.0 23.0 15.4 14.3 13.6 17.4 14.5
Good 35.0 30.0 31.0 29.4 32.0 27.8 40.4 30.9
Average 29.0 42.0 30.0 37.8 34.7 37.2 31.2 35.7
Little 19.0 11.0 8.5 13.3 13.6 16.0 5.5 13.4
Few 4.0 1.0 7.5 4.2 5.4 5.4 5.5 5.5
p-value 0.003 0.020 0.009
Do you recommend that your patients use herbal products to treat poor memory instead of conventional medicines?
Always 15.7 16.2 12.0 16.1 11.9 4.2 3.7 4.1
Usually 33.3 25.7 33.3 28.7 32.7 13.9 10.1 13.0
Often 36.6 43.8 38.9 39.2 38.1 39.9 33.9 38.4
Seldom 11.1 12.4 10.2 12.6 13.3 29.3 37.6 31.4
Rarely 3.3 1.9 5.6 3.5 4.1 12.7 14.7 13.2
p-value 0.080 0.39 0 .120
If your answer is usually to always, what is the reason?
More effective 24.2 27.6 37.0 28.7 25.5 25.7 30.3 26.8 
Fewer side effects 67.3 61.0 59.3 65.0 66.3 66.2 64.2 65.7
Lower cost 8.5 11.4 3.7 6.5 8.2 8.2 5.5 7.0
Do you recommend that your patients use conventional medicines to treat poor memory instead of herbal products?
Always 13.1 11.4 12.0 14.7 10.5 13.0 9.2 12.0
Usually 25.5 28.6 22.2 30.3 22.4 28.1 26.6 27.7
Often 32.0 29.5 35.2 35.0 28.6 29.0 35.8 30.7
Seldom 24.2 22.9 25.9 19.6 25.9 32.9 22.9 23.6
Rarely 5.2 7.6 4.6 8.4 4.8 6.0 5.5 5.9
p-value 0.730 0.417 0.558
If your answer is usually to always, what is the reason?
More effective 61.4 55.2 60.2 55.9 59.9 60.1 54.1 58.6
Fewer side 32.0 33.3 32.4 32.9 34.0 33.2 34.9 33.6
Effects 7.7
Lower cost 6.5 11.4 7.4 11.2 6.1 6.6 11.0
Do you recommend that your patients use herbal products to treat poor memory in combination with conventional medicine?
Always 9.8 16.2 11.1 11.9 10.2 10.3 11.9 10.7
Usually 22.9 21.9 24.1 23.1 25.2 24.8 22.9 24.3
Often 36.6 27.6 26.9 29.4 30.3 29.3 31.2 29.8
Seldom 23.5 22.9 22.2 23.8 22.8 22.7 25.7 23.4
Rarely 7.2 9.5 15.7 11.9 10.9 12.7 7.3 11.4
p‒value 0.526 0.457  0.578
If your answer is usually to always, what is the reason?
More effective 57.5 59.0 58.3 58.7 57.1 56.8 60.6 57.7
Fewer side effect 38.6 40.0 40.7 39.2 40.5 40.8 37.6 40.0
Lower cost  3.9 1.0 0.9 2.1 2.4 2.4 1.8 2.3

How do you rate your level of knowledge about the potential herb-drug interactions?
Very good 7.2 6.7 10.2 4.9 8.5 6.0 11.0 7.3
Good 19.0 28.5 27.8 23.8 23.5 23.6 22.9 23.4
Average 39.2 39.0 35.2 42.7 35.0 35.3 44.0 37.5
Little 24.8 21.0 13.8 22.4 21.4 23.9 14.7 21.6
Few  9.8 4.8 13.0 6.3 11.6 11.2 7.3 10.2
p-value 0.071  0.108 0.027
If your answer is above average, what are the sources of your information?
Books 59.5 57.1 61.6 58.0 60.2 59.2 61.5 59.8
TV and radio 3.9 8.6 5.6 8.4 4.8 6.3 4.6 5.9
Medical rep 8.5 10.5 13.0 10.5 8.8  9.7 8.3 9.3
Internet 11.1 8.6 6.5 8.4 10.2 8.8 11.9 9.5
Medical colleagues 8.5 10.5 8.3 7.7 8.8 9.1 6.4 8.4
Social media 3.3 0.0 2.8 2.1 2.0 2.1 1.8 2.0
University  requirement 5.2 4.8 2.8 4.9 5.1 4.8 5.5 5.0
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Table 3: Cross tabulation of the patients’ beliefs and behaviors toward the use of herbal treatments for memory loss based on their age and sex (n = 239)
Frequencies (%)
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Age groups (years) Sex
----------------------------------------------------------------------------------------------------- -----------------------------------

Parameters 18-24 25-34 35-44 45-54 <55 Male Female Total
Do you suffer from poor memory?
Yes 36.4 23.0 22.4 47.2 68.0 33.9 34.8 34.3
p-value 0.000 0.876
Would herbal products be your first choice of treatment?
Yes 63.6 79.7 71.4 72.2 76.0 74.0 71.4 72.8
p-value 0.370 0.655
Do you believe that the method of preparation or use of herbal products may affect the effectiveness of the treatments?
Yes 76.4 70.3 67.3 69.4 52.0 70.1 67.9 69.0
p-value 0.301 0.712
From where would you buy the herbal product?
Pharmacy 81.8 79.7 81.6 69.4 72.0 74.8 82.1 78.2
Herbal shop 18.2 20.3 18.4 30.6 28.0 25.2 17.9 21.8
p-value 0.555 0.171
What is your main source of information for the use of herbal products?
Books 18.2 24.3 24.5 22.2 20.0  21.3 23.2 22.2
Internet 52.7 41.9 40.8 36.1 32.0  40.2 44.6 42.3
Pharmacists 23.6 28.4 26.5 30.6 32.0  29.1 25.9 27.6
Herbalists 5.5 5.4 8.2 11.1 16.0  9.4 6.3 7.9
p-value 0.615 0.310
If you do not prefer to use herbal products, what is the reason?
Weak effectiveness 70.9 67.6 77.6  66.7 72.0  70.0 70.5 70.8
High cost  7.3 23.0 20.4  27.8 16.0 19.7 17.9 18.8 
Other 21.8 9.5 2.0  5.6 12.0 9.4 11.6 10.5
Do you suffer from any chronic diseases?
Hypertension 3.6 8.1 26.5 38.9 48.0 26.0 12.5 19.7
Diabetes 1.8 5.4 10.2 16.7 28.0 10.2 8.9 9.6
Heart disease 1.8 1.4 10.2 11.1 12.0 5.5 6.3 5.9
Other 7.3 0.0 4.1  0.0 4.0 1.6 4.5 2.9
p-value 0.000 0.866
Did you inform your doctor/ pharmacist about your use of herbal products before they prescribed any medicines for you?
Yes 65.5 62.2 57.1 58.3 56.0 54.3 67.9 60.7
p-value 0.887 0.033
Have you suffered from any side effects that can be attributed to your use of herbal products?
Yes 20.0 23.0 24.5 25.0 20.0 16.5 29.5 22.6
p-value 0.971 0.017

unfortunately, only a few (7.3%) said they had a very good
amount of knowledge about the potential herb-drug
interactions, with a significant effect between single and chain
pharmacies. As such, these pharmacists were not capable of
advising their patients on the use of herbal remedies with full
confidence.
Pharmacists who indicated average, good or very good

knowledge were asked about the source of their knowledge
regarding herbal product use and their potential interactions
with drugs. Unfortunately, only a few (5.0%) said they were
educated at their universities (during their BSc. for pharmacy)
as part of their phytochemistry, pharmacognosy and
phytotherapy courses. The majority (59.8%) of pharmacists
were seeking information using different textbooks. The rest
of the pharmacists reported that they gained their knowledge

via different sources, including medical colleagues, medical
representatives, searching on the internet and commercial
advertisements on social media, TV and radio.

Patients' beliefs and behaviors toward the use of herbal
remedies for memory loss: Table 3 shows the patients’ beliefs
and behaviors toward the use of herbal treatments for
memory impairment. As expected, many patients (34.3%)
visiting their community pharmacies reported suffering from
memory impairment, with significantly (p<0.05) higher
percentages among older patients and no significant
differences between the 2  sexes. The majority (72.8%) of
these patients reported that they would prefer to use herbal
treatments that are useful for their medical condition, with
higher  preferences  shown  among  older  and  male patients.
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A high proportion of patients (69.0%) were found to
believe that the method of preparation or use of herbal
treatments would influence the effectiveness of the treatment,
which was especially true among the younger patients.
Therefore, 78.2% of these patients would prefer to buy their
herbal treatments from their community pharmacies rather
than from the herbal shops. This was especially apparent
among female patients.
Regarding the patients’ source of knowledge on using

herbal treatments, 42.3% of them declared that they depend
on the internet, this was followed by the pharmacist and
specialized textbooks and a minority of patients depended on
the herbalist. By comparing both sexes, females and younger
patients were found to depend more on the internet, while
older and male patients were found to depend more on the
pharmacist.
Nevertheless, 70.8% of the patients who reported a low

preference for using herbal treatments revealed concerns
about the effectiveness of the herbal products in treating their
conditions, with only 18.8% reporting that the high cost of
herbal treatments was the main limitation for their use.
Only 38.1% of the patients were previously diagnosed

with chronic diseases, mainly hypertension, with a significant
(p<0.05) difference shown among the age groups, chronic
conditions were more prominent among older and male
patients.
In answering the question of whether patients informed

their pharmacists/doctors of their use of herbal treatments
before requesting treatment for their chronic conditions, the
majority of patients (60.7%) reported informing their
healthcare provider, with significant variations (p<0.05)
among the two sexes, this was specifically true among
younger female patients.
A small proportion of patients (22.6%) reported

experiencing side effects that could be attributed to their use
of herbal treatments along with their conventional
medications, all age groups showed similar experiences.
Comparing the 2 sexes, 29.5% and 16.5% of the female and
male patients, respectively, reported a low frequency of these
interactions,  with  significant variations (p<0.05) among the
2 sexes.

Evaluation of the available treatments commonly used for
memory loss: Pharmacists and patients were asked to report
the most commonly used/prescribed herbal products and
conventional medicine for the treatment of poor memory, the
claimed effectiveness of these treatments was evaluated
based on the available scientific evidence. A comprehensive
list  (Table  4)  of  these treatments was prepared, showing the
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prevalence of their use (% frequency) and the reported
evidence in the literature, if any was found (published in vivo,
in vitro and clinical studies). These treatments were reported
to exert different mechanisms of action and possess
preventive or curing agents. The findings are summarized
below:

C Ginkgo  biloba :  Ginkgo  is known to exert vaso relaxing
and antioxidant activities, in addition to many other
different mechanisms that are still under investigation14,15.
Clinical trials do not support the results from the in vivo
studies, which showed that Ginkgo biloba had benefits
for patients with dementia or age-associated memory
impairment16. More recently, a systematic review and
meta-analysis  of the  randomized  controlled  trials
studying Ginkgo biloba concluded that it is potentially
beneficial for the improvement of cognitive function and
activities of daily living but the results need to be further
confirmed by further clinical and pharmacological
studies17

C Panax   ginseng :   The clinical trials support the results
from the in vivo studies, various animal and human
studies have suggested that the active compounds
obtained from ginseng,  "ginsenosides" are
neuroprotective and are an effective treatment for
cognitive and memory performance enhancement
through homeostasis-maintaining,  anti-inflammatory,
antioxidant, anti-apoptotic and immune-stimulatory
activities18,19. In addition, Panax ginseng, which contains
saponins, is reported to have memory-enhancing activity
that is beneficial in patients with a learning impairment4

C Huperzine A: Huperzine A improved learning and
memory and was approved for treatment in Alzheimer’s
disease in China in 1996. Although in vivo studies have
confirmed that Huperzine A is a highly effective and
selective reversible inhibitor of acetylcholine esterase20,
more clinical studies are still necessary to confirm the
effectiveness and safety of the treatment

C Olive oil: Despite the beneficial effects of olive oil on
memory performance shown by in vivo  studies and the
traditional use of olive oil as a potential agent in
preventing and treating neurodegenerative disorders21,22,
a gap in the clinical research still needs to be filled by
further research. Farr et al.23 and Pitozzi et al.24 suggested
that olive oil has beneficial effects on the learning and
memory deficits found in aging by reversing oxidative
damage in the brain, the effects of olive oil are associated
with its high content of polyphenols

C Vitamin B12: B vitamins, especially B12 are known as
memory vitamins that help the brain make and use
neurotransmitters if given in combination with folic
acid25,26. Both in vivo and clinical studies agree with the
proposed beneficial effects of this vitamin on memory
function deficiency. To date, short-term clinical trials have
shown that B12 intake by better food selection, fortified
foods or supplements may play a role in maintaining
cognitive function in those who are at risk of developing
B12 deficiency27

C Omega-3: Experimental  data in the literature indicate
that omega-3 is involved in vital processes, such as
neurotransmission, neuroprotection and neurogenesis
that prevent brain aging28. While in vivo and clinical
studies  agree  with  the  proposed beneficial effects of
this vitamin on memory functions, a systematic review
and  meta-analysis29  showed that there was only
marginal evidence regarding the effects of omega-3
supplementation on cognition in those who are omega-3
deficient. The study showed no positive effects on healthy
patients or patients with neuro developmental disorders

C L-acetylcarnitine: L-acetylcarnitine is used to improve
memory and studies have shown that it can facilitate the
regeneration of nerves and can function as a cholinergic
neurotransmitter, providing significant improvements in
cognitive function, long- and short-term memory, mood
and the response to stress26. While in vivo and clinical
studies have shown the preventive effect of this
nutraceutical on memory function, a well designed,
randomized, placebo controlled trial of L-carnitine for
cognition enhancement in cognitively healthy people,
with large samples and relatively long term follow up, is
still needed30

C Vitamin E: Vitamin E has a neuroprotective effect caused
by its antioxidant activity that can reverse aging
complications in the brain of the healthy aging
population31. Clinical investigations on the effect of
vitamin  E on memory do not completely agree with the
in vivo studies. Supplementation with vitamin E and
nutraceuticals  (folic  acid,  B12,  S-adenosylmethionine, 
N-acetyl cysteine and acetyl-L-carnitine) has been shown
to improve memory and cognitive performance in
community-dwelling adults without dementia32

In this study, memory impairment conditions associated
with the aging progress were usually treated with commonly
used herbal treatments in Amman, Jordan. Despite the proven
effectiveness  of  the herbal treatments used in this study, the
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effects were limited to only 4 plant species. Most important
were the ginkgo and ginseng-containing treatments as they
were widely highlighted as promising herbal remedies that
can be successfully used by patients suffering from memory
impairment.
Despite the wide range of herbal treatments available for

the treatment of memory loss, pharmacists could not provide
their patients with herbal products suitable for the treatment
of their  memory  loss  as  they  were  more confident about
the effectiveness of conventional treatments. In addition,
pharmacists showed moderate knowledge regarding the
effective and safe use of the available herbal treatments,
reporting the internet as their main source of information. In
agreement with other previous similar studies, this study
showed that most patients in Amman also depend on the
internet to obtain their knowledge about herbal treatments,
their second most used source of information was community
pharmacists. In addition, the pharmacists rarely noticed any
side effects that were correlated with the use of herbal
treatments along with medications used for chronic
conditions, which was also similar to the findings reported in
previous studies10. These findings shed light on the need for
improving the role of community pharmacists in providing
their patients with trusted information rather than having
them depend on the internet, which may be contaminated
with inaccurate information as a source of knowledge. In this
regard, pharmacy schools in the country can help resolve this
issue by integrating more courses and educational strategies
to increase the pharmacy students’ knowledge of the herbal
treatments available in the country. In addition, increasing
patient awareness regarding the respected source of
information in terms of herbal treatment use is urgently
needed and may enhance patient confidence in using these
treatments.
Pharmacists showed an interest in the use of herbs and

other nutraceuticals directed at memory loss. Of special
interest were Ginkgo biloba and Panax ginseng, both herbs
were among the most commonly used herbs by the
participating pharmacists. Similarly, these herbs are often
featured in the lists of the most commonly purchased over the
counter extracts in some Western countries (e.g., Germany,
Sweden)53,54. A recent review showed that there was evidence
in the literature that a single dose of Gincosan® (a combination
between Panax ginseng  and Ginkgo biloba) improved aspects
of cognitive functioning beyond memory processes, indicating
a synergistic relationship between its constituent parts55.
Even though many other herbal products are widely used

in  the  country  for the treatment of other ailments or as food

materials, they are currently highlighted for their effectiveness
and safety in treating memory loss, unfortunately, they were
not preferred by the pharmacists. These treatments, including
Matricaria recutita, Melissa officinalis, Curcuma longa, Salvia
officinalis  and  Rosmarinus  officinal,  all have antioxidant,
anti-inflammatory, anti-anxiety and anti-insomnia effects or
they have inhibitory acetylcholinesterase effects56-60. Similarly,
in a recent double-blind, randomized, placebo-controlled pilot
study performed with subjects randomized into active and
placebo groups, an oral preparation of sage, rosemary and
melissa at a selected dose was found to be more effective than
a placebo in treating verbal episodic memory in healthy
subjects under 63 years of age during the period of
administration61.
The main factor associated with the observed lack of

knowledge and awareness regarding the available varieties of
effective and safe herbal treatments that can be used for the
treatment of memory impairment is that the majority of the
pharmacists evaluated their knowledge about herbal
treatments and herb-drug interactions as average or good. In
addition, a high proportion of pharmacists said that they
always or usually prefer conventional medicines based on
their confidence in and strong beliefs about the effectiveness
of these treatments over herbal products. Unfortunately, only
a few of the pharmacists said that they were educated about
their role in herbal medicine uses and practices during their
university courses.

Limitations and strengths of the study: To the best of our
knowledge, this is the first national study evaluating the
community pharmacists’ and patients’ knowledge and
perceptions regarding the available herbal treatments used
for memory impairment.
One of the limitations of this study is that it was

performed by pharmacy students who were not fully aware of
the available herbal treatments at the community pharmacies.
In addition, patients who participated in this study were
suffering from memory loss and therefore, they were not fully
confident about their abilities to recall the information needed
to answer the study questions, suffering from memory
impairment was one of the inclusion criteria in this study.

CONCLUSION

This study provides evidence for a substantial interest in
using herbal treatments for memory impairment among
patients living in Amman, Jordan. In spite of the wide range of
herbs available for the treatment of memory loss, pharmacists,
unfortunately are able to provide their patients with only a few
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herbal products for the treatment of memory loss as they
revealed concerns about their effectiveness and reported only
a moderate level of knowledge regarding the use of these
herbal treatments. Therefore, pharmacy schools in the country
are called to expand the content of their phytochemistry,
phytotherapy and complementary medicine courses, in
addition to their training strategies that target pharmacy
students’ knowledge of the herbal treatments available in the
country. Moreover, academics at pharmacy schools need to
play an essential role in revealing critical issues, which may
turn into action plans that would largely influence patients’
perceptions on the role of the community pharmacists as a
trusted source of information and aim to increase patient
awareness of the need to depend only on validated sources of
information to obtain their knowledge regarding the use of
herbal treatments.

SIGNIFICANCE STATEMENT

This study revealed that a high proportion of patients
suffering from memory impairment in Amman, Jordan are
using herbal treatments. Unfortunately, the recommended
herbal treatments are not all clinically proven. Such findings
highlight the vital role of community pharmacists in increasing
their patients' awareness of the possible health risks
associated with the random use of these treatments.
Therefore,  health care sectors can increase such knowledge
by conducting regular scientific lectures and providing
workshops to the interested pharmacists'. The results from this
study also emphasize the need for stronger regulations for the
use and supply of the herbal medicine used to improve
memory impairments in addition to increasing the knowledge
and practice of herbalists for the safe and efficacious use of
these treatments.
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