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Abstract
Objective: The use of dietary supplements DS has increased. With lack of related regulations,
prescription of DS will depend on the pharmacist’s knowledge. Hence, the study aimed to
evaluate the knowledge attitudes and practices (KAP) related to DS amongst communitybased pharmacists. Methods: The study followed a cross sectional design targeted
community pharmacists in Palestine. Selected participants have filled a self-administered
questionnaire regarding their KAP related to DS. The questionnaire contained in total 15
items; knowledge 5, practices 7 and attitudes 3 questions. Results: Results have shown that
the representative sample had 56% female. Participants experience almost distributed equally
over 0-5, 5-10 and >10 years. Also, the majority of the participants was the responsible
pharmacist and/or the pharmacy owner. Overall, participants have shown moderate level in
knowledge towards DS with mean score of 3.68 ± 1.1 out of 5, the correct answers ranged
from 3.6% to 75.3% of the surveyed participants. The practices with highest frequencies
were: taking DS sometimes 79.9%, taking supplements from well-known brands 56.2%,
giving supplements to any patient 55.7%, selling supplements according to the participants’
knowledge 74.2% and providing advice about supplements 73.2%. The questions about the
pharmacists’ attitudes towards organising the regulation of the market of DS showed that

more than half 52% of the participants believed that it was suitable. Association between
knowledge score and practices was highly significant (P <0.001). Conclusion: The study has
revealed that participants were moderate in their knowledge about DS. Also, there was a high
connection between knowledge and practices.
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Advances in knowledge


The study is the first in Palestine to highlight the KAP related to DS amongst
pharmacists.



The study scored the knowledge and practice of the pharmacists which was revealed
to be moderate.



The study helped to identify the gap in pharmacists’ KAP as frontline health care
providers and suggested solutions to bridge such a gap.

Application to patient care


Addressing such gap in pharmacists’ KAP will positively improve the service
provided to patients who use DS.

Introduction
Theoretically, dietary supplements are seen as isolated and highly concentrated nutrients and
other substances such as herbs and botanicals, sport and weight-loss supplements, and meal
replacements in forms of pills, capsules, powders or liquids designed to be taken in doses
supplementing a diet.1,2 DS conventionally used to compensate for a low diet or at least an
easy way to stay healthy. 1 In developed countries, the number of adults using multivitamins/
mineral supplements is increasing (more than 60% among adults), especially in age-group
>60 years.1 This has been estimated to be $30.7 billion spent on vitamins and nutritional
supplements in the USA alone in 2018.3,4 Another study shows that one-third of adolescents
were using supplements; half of them were taking it on a daily basis.3 Less than half of the
population in the UK are also reported to use DS.4 Moreover, parents using supplements are
more likely to use it for their infants and toddlers (age 4-24 months). Briefel, et al. have
estimated the prevalence of DS use as 19% in infants and toddlers.2

Research shows that several attributes have led individuals to take DS. Basically, maintaining
health and wellbeing, providing the body with nutrients that are deficient in the food and
improving performance (cognitively and physically) are of the main categories behind DS
intake.5,6 Positive belief about DS is common amongst individuals in these categories. For
example, ‘the best I can do for myself’; ‘ help me to be healthy’ and ‘ the easy way to stay
healthy’ are expressed by many DS users.7 On the other hand, it is critical to mention that DS
intake is associated with other factors such as gender, age, educational level, socio-economic
status, place of residence, and ethnicity.5,6
Previous studies have demonstrated that DS can help in reducing micronutrient deficiencies.1
However, more recent studies reveal the fact that there is a prevalence of overconsumption
(exceeding the tolerable upper intake level, UL) of minerals/vitamins from DS in the general
population as well as in individuals of specific nutrition and health status, e.g. athletes,
adolescents and obese.3 Therefore, the increasing rate in consuming DS is not necessarily
proportionate to the population needs, but also the level of over-dosing amongst the wider
population remains high.7 Blumberg, et al. (2017) have noticed that even though
Multivitamins /multimineral use at any frequency is linked to a lower prevalence of
inadequacy (P <0.01) for 15/17 nutrients examined. Furthermore, there has been an increased
prevalence of intakes > UL for seven nutrients.8,9

Similarly, it is reported that people who are regular users of DS are those who are concerned
about their health. Such people are found to have higher intakes of fruits and vegetables than
non-users,4 which may turn those people prone to overconsumption of minerals/vitamins and
toxicity. It is also worth to mention that DS intake can be personally regulated without the
supervision of health care professionals (e.g. nutritionist, dietitian, general practitioner, etc.).6

In the Middle East region, micronutrients deficiencies are becoming a public concern,
particularly amongst children and women of childbearing age.10, 11 One-third of the
population, in this particular area, are iron and iodine-deficient; 50% of the people are
dyslipidemic, and 65% are overweight or obese.10 Despite the various recommendations
about the importance of well-balanced diet with fruits and vegetables to meet the
micronutrients and fibre requirements, the achievement of such a goal is relatively humble.10
The long-term consequences can reach the stage of dysfunctionality in the cellular system
and chronic diseases. 10 Using multivitamins can also be associated with a decrease in the risk

of chronic disease, as shown by some studies.4,10-12 Therefore, it is expected that more people
in the Middle East are going to use DS.
In many countries, DS is not subject to specific regulations,13 and they can be sold over the
counter. It is well-known that DS, primarily herbal, may interact with other prescribed
drugs.14 However, it is reported that in the USA, individuals prescribed drugs for chronic
diseases also take DS.13 This emphasises the fact that pharmacist knowledge and practices
toward DS are crucial. As DS is widely sold in community pharmacies, this will pave the
way for pharmacists to provide DS users with advice and discuss different choices. With no
or insufficient knowledge, such a thing is doubtful, though.

Studies have highlighted that community pharmacists have poor knowledge of dietary and
herbal supplements.14,16 However, pharmacists seem to insist on contributing to the patient’s
requirements of the DS.5 Reportedly, community pharmacists use unexpected sources of
information about dietary and herbal supplements. They rarely use a reliable reference of
topics that were not part of the pharmacy curriculum.5,11 Therefore, pharmacists serving the
frontline of the healthcare practitioners are required to be equipped with knowledge about DS
alongside possible drug interactions. They are also required to provide their patients with an
unbiased, evidence-based opinion about the healthy use of DS.16 In countries like Palestine,
Qatar, Kuwait, Jordan and Iran, it is reported that DS is one of the most recommended
complementary alternative medicines suggested by pharmacists.17-19 In the Palestinian
context, for example, DS is taken by 12% of polypharmacy patients who are simultaneously
taking other medications.20 Therefore, the risk of a pharmacokinetic or pharmacodynamic
interaction between drugs and DS is high amongst this group.13 Such interaction is a huge
concern, especially with some DS that contains pharmaceutical contaminants.5 Therefore, as
many studies highlight it, it appears urgent for pharmacists to know DS and more
importantly, to offer a better professional, medical advice and guidance to patients.21,22

Examining the available literature provides that there is a paucity in the field where the level
of knowledge and practices of the community pharmacists towards DS in Palestine require
further exploration. Therefore, this study aims to evaluate KAP concerning DS and to create
a link between knowledge and practices amongst community pharmacists in the West Bank,
Palestine.

Methods
A cross-sectional survey is conducted between September and December 2019 in the
northern and southern districts of the West Bank, Palestine. Namely; Jenin, Tubas, Nablus
and Tulkarem in the north and Hebron in the south. All visited pharmacies are public and
non-governmental. The number of samples and distribution is based on the information
published by the Palestinian National Center for Information (WAFA:
http://info.wafa.ps/ar_page.aspx?id=2996) in 2018, particularly in the northern districts; Jenin
119, Tubas 23, Nablus 166, Tulkarem 85 and in the southern district; Hebron 233 community
pharmacies. The total number of licensed community pharmacies in the West Bank is about
942.16

A total of 252 questionnaires were distributed. However, 227 questionnaires were actually
collected with, 90% response rate. The rest of the questionnaires either have missing data or
have not been filled them properly. The following percentages of coverage are achieved: the
northern districts 100 questionnaires (representing 25% of pharmacies in that area) and the
southern districts 127 questionnaires (representing 64% of pharmacies in that area).

The questionnaire was adopted from the literature with modifications to suit the aim of the
study.22 It comprises of two parts. The first part is about personal and sociodemographic
information including (gender, age, residency, work position, experience, marital status and
health status) while the second part is about knowledge. It consists of five questions including
(understand the term DS, decide which could be the type of DS, can you define DS, the
source of knowledge about DS and knowing of the treatment of nutrients deficiency). In the
practices section, there are seven questions including (taking DS, giving DS, recommending
DS, to whom DS prescribed and who should prescribe DS). As for the attitudes section, there
are three questions including (the reason you take DS, are pharmacists qualified to prescribe
of DS and regulations of DS or toward DS).

For scoring, we adopt the scale from literature 10, where the correct answer in knowledge and
practice is given (1) point while the incorrect answer was given (0) point. The scale of
knowledge ranges from 0 to 5 (poor knowledge 0-2, medium three and knowledgeable 4-5)
and for practices, it ranges from 0 to 7 (poor practices <3, satisfactory practice 4-5 and good

practice 6-7). In contrast, view towards the DS market has measured the attitudes of the
participants.

The institutional review board (IRB) for this study was approved by the ethical review board,
at An-najah National University and was given number (12). A direct verbal consent by each
subject was obtained before filling the questionnaire, and the participation was completely
voluntary without any monetary or non-monetary incentives. No names of participants were
mentioned in the data extraction, and the raw data were solely used for research and not
shared with a third party.

The Statistical Package for the Social Sciences (SPSS), version 21 was used to analyse the
collected data, the selection of statistical tests according to variables types were done
following Field (2009).23

The reliability test for the Knowledge items, Cronbach alpha, was 0.71 while for practice
items were 0.65, which revealed acceptable reliability. The normality test was done for the
nutritional knowledge scores using Kolmogorov Simonov test. Descriptive statistics,
including the means and standard deviations, were used with interval data of the continuous
dependent and independent variables, and the percentages used with the categorical variables.
Independent t-test and one-way ANOVA tests were conducted to examine the relationship
between the sociodemographic and the practices variables and the total score of the
knowledge items at P <0.05.

Results
The total number of the pharmacists who have joined the study was 227 participants; only
194 participants were enrolled in the final analysis, as 33 participants were excluded due to
missing data. Table 1 shows the demographic characteristics of the study participants
presented in frequencies and percentages. The difference in the number of male and female
participants was small (56.2% female to 43.8% male), 67.1% of the participants were
married, majority of them were living in cities, 54.1%, were the responsible pharmacists,
37.1% of the participants have less than five years’ experience, while 29.4% have 5-10 years
of experience and 29.4% have more than ten years of experience.

Table 2 (Knowledge of the pharmacists with regard to the DS) shows participants knowledge
about DS. Overall participants indicate a moderate level of knowledge regarding DS; the
mean score was 3.68 ±1.1. The range of the correct answers was from 3.6% (as in item 5) to
75.3% (as in item 2).

Table 3 (Practices and attitudes of the pharmacist with regard to DS) shows the participants
practices and attitudes in using supplements presented in frequency and percentages. The
major practices with high frequency were as follows: Taking supplements sometimes
(79.9%), taking supplements from well-known brands (56.2%), giving supplements to any
patients (55.7%), selling supplements according to their knowledge (74.2%), providing
advice about supplements (73.2%). The questions about the pharmacists’ attitudes towards
organising the prescription, recommendation and regulation of the market of DS showed that
more than half (52%) of the participants believed that it was suitable, as the majority of them
believe that DS should be prescribed by a specialist (83%), recommended to people need
them (81.4%) and regulated as it is now by the law (52.6%).

Table 4 presents the relationship between knowledge score and the sociodemographic
variables. The results reveal no significant relationship between the knowledge score with the
other variables, indicated by no significant means differences among the defined groups.
The relationship between the level of knowledge and the practices regarding the DS is
presented in Table 5. The results reveal a significantly higher score of knowledge for those
who prescribe the supplements depending on price or the patients’ needs or who rely on
nutritionist referral to use the supplements. Meanwhile, a significantly lower score of
knowledge is found amongst pharmacists who prescribe the supplements according to
nutrients concentration or who reported that they specify the supplements to any patients.

Discussion
Keeping up healthy eating habits and sufficient nourishment is not easy in the busy modern
lifestyle. With rising awareness among individuals about wellbeing and counteracting
sicknesses, utilisation of DS is widely spread. Different research investigations report that
awareness concerning nutrition is expanding in the all-inclusive community and among
special groups like athletes, individuals experiencing malignancy treatment, healthcare
professionals and students.24,25

Recently, community pharmacist knowledge of DS is reported to be relatively poor despite
acquiring a professional responsibility to provide advice about DS to the public. Researchers
have found that 33.3% of Ethiopian pharmacists are poor in their knowledge repertoire in
regard to DS while in other studies, this ranged between 40-60%.22

Generally speaking, pharmacies, considered to be a significant corner-stone of health
framework, are in the right position to counsel clients with proof-based data about DS.

Pharmacists in the Palestinian community enjoy high social status. Being a pharmacist is
considered one of the well-paid professions. Pharmacy students also are highly selected and
enrolled in comprehensive range courses of pathology, pharmacognosy and ethics in
pharmacology. Standardisation of student’s knowledge about a specific topic is stated in the
university mission by modifying or updating the curriculum. In this study, the researchers
aim to shed light on one of the essential topics that may overlap between pharmacy and
nutrition, i.e. DS. It seems that the current situation is not in the best of the consumer interest
and there is a gap that requires to be filled by further actions from policymakers either at the
university level or the pharmacist syndicate. This research paper has covered north and south
of the west bank with 227 participants representing 24% of the community pharmacies.

Concerning the knowledge of pharmacists about DS, this study finds that one-third of the
pharmacists understand the means of the term DS; meanwhile, 75% of them show correct
knowledge about the types of DS. However, only 25% of the pharmacists correctly defined
the meaning of the term of the DS, and only less than 10% of them knew about the methods
for treatment of nutrient deficiency. A previous study conducted16 in Palestine shows that
pharmacists’ knowledge about complementary alternative medicine (CAM) comes fair to
average while their ability to answer patients’ questions about CAM was inadequate. In a
study conducted in Saudi Arabia, the majority of the participating pharmacists agreed about
the importance of receiving more training and continuing education pertaining to herbal
products.15 The finding of another study 22 suggested that the majority of pharmacists had
poor professional practice towards DS in spite of having adequate knowledge and a positive
attitude regarding DS; so they suggested that emphasis should be given to teaching/training
community pharmacists how to critically evaluate the use, efficacy, and safety of standard
DS. Mehralian et al. conducted a similar survey in Tehran and found that 62% of the
participant pharmacists showed weak knowledge about DS. 19 These results urge the need to

increase the awareness of the pharmacists about the DS. Moreover, another study revealed
that people rely on the pharmacist’s knowledge about DS; however, their knowledge has to
be improved to achieve such a task.

On the other hand, the findings show that more than 10% of the pharmacists never took DS,
while less than 10% of them used to take supplements, and the rest took supplements at
sometimes. This means that pharmacists were convinced that DS somehow could help and
support the wellbeing. Such results were in accordance with other findings in many studies,2630

where more than half of the participants consumed DS. Moreover, Howard et al. found that

participants who personally took DS and recommended DS were twice the pharmacists who
did not take DS personally and recommended DS to patients.24

In the current study, differences between knowledge scores are not significant between
participants who take supplements and those who don’t. The main drive for the high-scorer
participants who took supplements was the price (P <0.0001). Another study conducted by
Shraim et al. (2017), reveals that adequate knowledge is positively linked with pharmacist’s
years of experience;16 in the same frame, another study by Alsayari et al. (2018) conclude
that pharmacists with a master degree reported having a higher knowledge score than
pharmacists with a bachelor degree;15 Furthermore, pharmacists aged between 20 and 29
years have a higher knowledge score than older pharmacists. The majority of the sample were
adults between 23-28 years meaning that they have 0-5 years of experience. Such result may
explain the moderate scores achieved by the participants.

Practically, 75% of the pharmacists prescribe DS to any customer or patient asked for them.
At the same time, only 25% of the pharmacists sell supplements to patients according to the
advice of a physician. Knowledge has played a great role in such a decision as high-score
pharmacists (P <0.000) sell DS according to their knowledge about the product quality, not
due to price and availability. This reflects on the ethical responsibilities of pharmacists which
entail offering advice based on scientific and approved information.

Moreover, findings show that 27% of the pharmacists tend to redirect patients to physicians
or nutritionists while 73% of the pharmacists have provided advice to patients according to
their knowledge. Pharmacists whose knowledge scores are higher prefer to redirect patients
to nutritionists or physicians rather than taking responsibility to give advice. Such a result has

emphasised our initial statement about the necessity of increasing pharmacists’ awareness
and knowledge related to DS. Mehralian et al. have explored similar trends, where 45% of
the pharmacists considered that supplements should be dispensed according to the nutritionist
or physician’s prescription. 19 Meanwhile, 60% of the pharmacists considered that
supplements could be sold in the pharmacy under the pharmacist’s supervision.19

Finally, half of the pharmacists have considered that the Palestinian regulations for exporting
and importing DS are suitable. Meanwhile, 23% of the pharmacists have considered the
Palestinian regulations in this regard relatively restricted, and a similar portion (23%) of the
pharmacists consider these regulations very loose. Knowledge scores related to DS were
similar among pharmacists with different attitudes towards the regulation, meaning that
knowledge wasn’t a significant player in taking such a decision.

The study has some limitations regarding sampling and the design, as cross-sectional study
may have bias from responders and data collectors. However, we tried to make the sample as
representative as possible. Moreover, interpretation of relationships between the outcomes
and the prevalence of KAP wasn’t easily generalised.

Conclusions
The current study has shown that the majority of participants are moderate in terms of the
acquirement of knowledge related to DS. This low level of knowledge is clearly likely to
affect their practices in taking or giving DS. However, this level of knowledge has no
relationship to their attitude to DS regulations. This has emphasised the need to promote a
specific culture that actively supports knowledge enhancing and awareness rising of DS
among pharmacists. In return, this can significantly better their decisions and advice, and
make them scientifically based and systemically delivered away from other business-driven
factors such as prices, brands or availability of products. It is also recommended that
community pharmacists need to incorporate learning about CAM into their continuing
professional development. 12 Such learning can form a step in the right direction where
knowledge and practices can not only be about herbal medicine but also DS.
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Table 1: Sociodemographic characteristics for the participants presented in numbers and %;
total number (n) was 194
Variable
n
Percentage
Gender
Male
85
43.8
Female
109
56.2
Age
23-28 years
113
58.2
29-33
3
1.5
34-39
33
17
More than 40
45
23.2
Marital status
Married
49
25.3
Married with children
81
41.8
Single
64
33
Other
0
0
Area of living
City
148
76.3
Village/camps
46
23.7
Work position
Responsible pharmacist
105
54.1
Assistant pharmacist
32
16.5
Pharmacy owner
57
29.4
Years of experience
Less than 5years
72
37.1
5-10 years
57
29.4
More than 10 years
65
33.5
Chronic disease
No
179
92.3
Yes
15
7.7

Table 2: Knowledge of the pharmacists with regard to the DS
Item
Item
Correct
number
answer
N%
1
Understand the means of the term DS
65 33.5
2
Which of the following could be type of DS 146 75.3
3
The definition for DS
51 26.3
4
The source of knowledge about DS*
117 60.3
5
Treatments of nutrients deficiency methods 7 3.6

Wrong
answer
N%
129 66.5
48 24.7
143 73.7
77 39.7
187 96.4

DS = Dietary supplement.
*This item was assessed according to the reliability of the sources.
Table 3: Practices and attitudes of the pharmacist with regard to DS
Item
Answers
I take DS
Never
Sometimes*
Often†
I take DS if

N ,%
21, 10.8
155, 79.9
18, 9.3

The brand is familiar, well
known or trusted
The price is reasonable
within my budget or free
The ingredients are high in
concentration

109, 56.2

Usually I give DS to

Any customer buys them
Any patient requires them
Anyone referred by physician

36, 18.6
108, 55.7
49, 25.3

I sell DS according to

Availability, whatever I have
in my pharmacy
My knowledge about the
quality of product source, etc
To price of product

35, 18

Redirect them to the
physician
Redirect them to the
nutritionist
Provide advice as I know

20, 10.3

DS should be prescribed by:

Anyone with no restriction
Specialized person
Pharmacists only

8, 4.1
161, 83
25, 12.9

I recommend the use of DS to

Every one
Persons who need them
No one

34, 17.5
158, 81.4
2, 1%

If a patient asks for an advice about DS, you

In Palestine, the DS regulations exporting and Suitable
importing etc. are
Very restrictive
Very loose
DS = Dietary supplement.
*less than 3 times a month. †once to twice a week.

32, 16.5
53, 27.3

144, 74.2
15, 7.7

32 , 16.5
142, 73.2

102, 52.6
44, 22.7
46, 23.7

Table 4: The relationship between the knowledge score and the sociodemographic variables
Mean
SD
P value
Gender
Male
3.68
1.1
0.9391

Age

Marital status

Area of living
Work position

Years of experience

Presence of chronic
disease

Female
23-28 years
29-33
34-39
More than 40
Married
Married with children
Single
City
Village / camps
Responsible pharmacist
Assistant pharmacist
Pharmacy owner
Less than 5years
5-10 years
More than 10 years
No

3.67
3.69
3.67
3.42
3.8
3.53
3.73
3.7
3.66
3.8
3.62
4.03
3.58
3.75
3.72
3.55
3.64

1.1
1.01
2.1
1.3
1.2
1.2
1.3
0.9
1.1
1.6
1.2
1.2
0.9
0.9
1.2
1.3
1.1

0.4992

0.5892
0.8391
0.142
0.5672
0.3181

Yes
4
0.9
Not significant using independent sample t-test. 2Not significant using one-way ANOVA
test.
1

Table 5: The relationship between the participant’s practices and attitudes regarding the DS
Item
Means ±SD
P
value
I take DS
Never
3.7 ± 1.3
Sometimes
3.7 ± 1.1
0.789
Often
3.5 ± 1.3
I take DS if

Usually I give DS to

I sell DS according to

The brand is familiar, well
known or trusted
The price is reasonable
within my budget or free

3.7 ± 1.0

The ingredients are high in
concentration

3.2 ± 1.1

Any customer buys them
Any patient requires them
Anyone referred by
physician

2.75 ± 1.2
4.1 ± 0.9
3.4 ± 0.9

Availability, whatever I
have in my pharmacy.
My knowledge about the
quality of product source,
etc.
To price of product.

3.0 ± 1.4

4.5 ± 1.1

3.9 ± 1

3.4 ± 1.1

0.00011

0.00011

0.00011

If a patient asks for an advice Redirect them to the
about DS, you
physician.
Redirect them to the
nutritionist.
Provide advice as I know.

3.3 ± 1.1

DS should be prescribed by:

Anyone with no restriction.
Specialized person
Pharmacists only.

2.2 ± 1.3
3.9 ± 1.0
2.9 ± 1.0

Every one.

2.6 ± 1.0

Persons who need them.
No one.
Suitable.

3.9 ± 1.0
2.0 ± 1.4
3.7 ± 1.1

Very restrictive.
Very loose.

3.7 ± 1.5
3.6 ± 1.0

I recommend the use of DS
to

In Palestine the DS
regulations exporting and
importing etc. are

DS = Dietary supplement.
1
Significant P <0.01 using Chi Square test.

4.9 ± 1.1

0.00011

3.5 ± 0.9
0.00011
0.00011

0.745

