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Abstract

Background: Complementary and alternative medicine (CAM) utilization is dramatically increasing among patients.
As community pharmacies are a major provider of CAM products, community pharmacists need to have the sufficient
knowledge and information to advice their patients, answer their inquiries and to be proactive in the healthcare process to
ensure optimal therapy outputs and minimize both drug-drug and drug-herb interactions. Therefore, the main objective of
this study was to assess the knowledge, beliefs, and practices of community pharmacists in Palestine about CAM.

Methods: The study was conducted in a cross-sectional design in which a questionnaire was administered on a sample of
licensed community pharmacists from Palestine. The questionnaire was of 5 sections: demographic and practice details of
the participants, practice, beliefs, and knowledge about CAM. Mann-Whitney-U or Kruskal-Wallis tests were used to
comparison of different issues as appropriate. P-values of <0.05 were considered significant.

Results: A total of 284 community pharmacists were surveyed, however, 281 were included in the analysis as they met
inclusion criteria. Out of the 281, 149 (53.0%) of the participants were males and the rest were females. About 40% of the
participants were between 20 to 29 years old. Pharmacists frequently recommended CAM modalities. Exercises (84.0%) and
food supplements (82.6%) were the most commonly recommended modalities. In the last year, vitamin By, was the most
frequently prescribed supplement. The median knowledge score was 5 out of 8 and the median beliefs about CAM score
was 4.0 out of 70.

Conclusions: CAM recommendations by pharmacists appear to be commonplace. Although their knowledge scores were
fair to average, pharmacists still need more education and training about CAM in order to be more qualified to provide
better pharmaceutical care and improve their patient's outcome.
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Background

Complementary and alternative medicine (CAM) is
commonly used in different nations around the world
[1]. A complementary therapy means that it can be used
alongside with conventional medical treatment, whereas,
an alternative therapy is generally used instead of con-
ventional medical treatment. Studies have shown that
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CAM consumers generally use different products after
being recommended by their families, friends, herbalists,
pharmacy assistants, pharmacists and physicians [2].
Because of patient dissatisfaction with conventional
medicines and the high costs of these medications, the
use of CAM products in the treatment of diseases has
increased dramatically [1, 3, 4]. It is believed that socio-
demographic characteristics influence patient’s intention
to use CAM before or as a complement to conventional
medicine. It is recommended that these factors should be
considered by providers of conventional healthcare [5].
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Previous studies reported that some patients are using
CAM products as alternatives to conventional medicines,
however, other patients are using them concomitantly
with their prescribed medications [6]. As community
pharmacies are major provider of CAM products, phar-
macists need to have good knowledge on the appropriate
way to use these products. Additionally, many CAM
consumers seek advice on their CAM use from commu-
nity pharmacists [1]. Pharmacists are key healthcare
providers, therefore, they have a professional obligation to
provide quality information and guidance to their patients
including those using CAM [7]. Besides, patients generally
tend to reveal their use of CAM products to their pharma-
cists rather than their physicians [6]. Many of CAM users
believe that pharmacists should take their role in provid-
ing information pertaining the safety and effectiveness of
CAM. Pharmacists should also be able to check any
potential drug interactions with CAM products [7].
Although pharmacists generally agree that they should
provide these information, but many of them feel that
they have insufficient knowledge and/or inadequate
education about CAM [8-12]. This lack of knowledge
refers to many nested factors. First, pharmacy schools
provide wide variety of academic plans for obtaining
the pharmacy degree, in which CAM courses and
topic to be covered during the syllabus are varying
among different institutions. Besides, there are no institu-
tional rules to teach CAM courses in the pharmacy curric-
ula [13, 14]. Integrating CAM education in the pharmacy
curricula can complement current pharmacy education
[15]. Second, pharmacists think that there is a lack of
accurate and easily accessible information, including
good patient resources [8]. Third, lack of training, re-
imbursement, and time constraints are obstacles that
prohibit pharmacists from providing optimal patient
care [8, 16—-19].

Little research was conducted on integrating CAM
into pharmacy practice and pharmacists’ ability to meet
their patients’ needs for CAM. Ultimately, when a
pharmacist fail to efficiently educate CAM users on the
best ways to use these products, patients might suffer
[20, 21]. There is clear evidence supporting the growing
interest in CAM among patients in Palestine [22]. To
date, the majority of studies conducted in Palestine have
focused on knowledge and attitude of diabetic, hyperten-
sive, cancer, hemodialysis patients, and students pertain-
ing to CAM or herbal use [23-28]. However, few studies
were conducted in the Middle East region investigating
knowledge, practice and beliefs about CAM among
health care providers, particularly community phar-
macists [6, 29-32]. Therefore, the main objective of
this study was to assess the knowledge, beliefs, and
practices of community pharmacists in Palestine
about CAM.
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Methods

Study design

This study was conducted in a cross-sectional design. A
questionnaire was administered on licensed community
pharmacists.

Population and setting

The current study was conducted on community
pharmacists practicing in the West Bank of Palestine.
The total number of licensed community pharmacies in
the West Bank is about 942. We intended to recruit one
pharmacist from each pharmacy. According to the
Palestinian Pharmaceutical Association-Jerusalem Center,
the West Bank is divided into 8 governorate sub-
committees. These governorates are: East-Jerusalem,
Ramallah, Bethlehem, Hebron, Jenin, Nablus, Tulkarm,
and Qalgilia).

Sample size and sampling procedure

Using the number of community pharmacies in the
West Bank, the sample size was estimated. Raosoft
sample size calculator: (http://www.raosoft.com/sample-
size.html) was used with pre-determined margin of error
of 5%, and confidence level of 95%. In order to minimize
erroneous results and to increase the reliability of this
study, the target sample size was set to be 281 pharma-
cists. A convenience sampling technique was used in this
study. Eligible participants had to meet a set of inclusion
criteria. These criteria are: Palestinian nationality only;
licensed pharmacist in Palestinian Ministry of Health;
had Bachelor degree certification at least or higher
degree; willing to participate and who had provided ver-
bal consent to participate in the study; and completely
filled the questionnaire form and answered all questions.

Data collection form

The questionnaire used in the study was developed
following a detailed review of the relevant literature
[12, 29, 31, 33-36]. The questionnaire contained both
closed and open-ended questions and it was divided into
five sections. Section A consisted of questions about the
socio-demographic and other background characteristics.
Section B collected the practice details of the participants.
Pharmacists were asked about their personal use of CAM,
the reasons for using CAM, factors that affected their
recommendation of CAM, degree of satisfaction with
CAM, and whether they have advised their patients to use
CAM within the last year. In section C, pharmacists were
asked 7 questions on their beliefs about CAM. Questions
were on CAM safety, adverse effects, benefits, placebo
effects and pharmacists level of confidence in CAM [33, 37].
Pharmacists had to respond on a Likert scale of 5, where, 1
indicated strong disagreement and 5 indicated strong
agreement. Besides, this part contained a question about the
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barriers that limit the appropriate use of CAM, and the
information the pharmacist needs to know about CAM
such as (drug interaction, use in pregnancy, side effects,
dose, uses, and others) [37]. Section D collected participants’
knowledge. The knowledge was assessed for herbal and
traditional herbs because it is the most commonly encoun-
tered type of CAM in community pharmacies in Palestine
and the use of such type of CAM bears several therapeutic
consequences. This section consisted of 8-item knowledge
test statements on uses, adverse effects, and contraindica-
tions of CAM intended to examine the pharmacist’s know-
ledge. The respondent was given three options: “True”,
“False”, and “I do not know”. In scoring the pharmacists’
knowledge, a score of one was given to correct answers and
score of zero was used for incorrect/don’t know answers.
The total scores range from 0 to 8 in which higher scores
mean greater knowledge. Section E collected the resources
that pharmacists used for seeking information about
CAM [29]. Face and content validity of the final question-
naire was discussed and judged by a panel of three special-
ist pharmacists who are experts in the field of CAM for
assessing the organization, clinical terminology, meaning
of terms, completeness, appropriateness and logical
sequence of the statements, and the accuracy. Some ques-
tions were modified as necessary. The questionnaire was
piloted among a sample of 30 pharmacists at the final year
of the study to test the readability and reliability. Results
from the pilot testing were not included in the final
analysis of the data. The survey instrument was reviewed
and improvements were made based on the feedback re-
ceived in the pilot. The questionnaire was finalized in
Arabic language. The data were collected in the period of
September 2014 to January 2015.

Statistical analysis

Data were analyzed using Statistical Package for Social
Sciences version 16 (SPSS 16). Frequencies and percentages
of responses were generated for each answer in the ques-
tionnaire. Mann-Whitney-U test or Kruskal-Wallis test
were used to compare differences as appropriate. P-values
of <0.05 were considered statistically significant [22].

Ethical approval

The full research protocol was approved by the Institutional
Review Board (IRB) at An-Najah National University before
the initiation of this study. Besides, informed verbal consent
was obtained from the pharmacists prior to the initiation of
the study.

Results

Demographic characteristics of the participant
pharmacists

A total of 313 community pharmacists were asked to
participate in the study, 284 pharmacists out of them
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accepted to fill out the questionnaire with a response
rate of 90.7%. However, data from only 281 were in-
cluded in the analysis. Data of 3 pharmacists were ex-
cluded because they did not meet the inclusion criteria.
The demographic characteristic of the pharmacists are
summarized in (Table 1). Of the 281 pharmacists, 149
(53.0%) were males and 132 (47.0%) were females. The
highest percent of pharmacists (112, 39.9%) were be-
tween the ages of 20 to 29 year old, whereas few were
above 60 years of age (12, 4.3%). The majority of phar-
macists (262, 93.2%) had a bachelor degree in pharmacy,
while the remaining had a higher pharmacy degree (19,
6.8%). The majority of pharmacists graduated from Pal-
estinian universities (144, 51.2%), whereas (99, 35.2%)
graduated from schools of pharmacy in Arab countries,
while the remaining (38, 13.5%) graduated from Foreign
universities. With regard to the experience, the
majority (96, 34.2%) were between 1 and 5 years of
experience, to a lesser extent (48, 17.1%) were

Table 1 Demographic characteristics of the participant pharmacists

Variable Frequency (Percent %)
Gender

Male 149 (53.0)

Female 132 (47.0)
Age

20-29 112 (39.9)

30-39 76 (27.0)

40-49 59 (21.0)

50-59 22 (7.8)

> 60 12 (4.3)
Education level

Bachelor degree 262 (93.2)

Master degree 19 (6.8)
University of graduation

Local 144 (51.2)

Regional 99 (35.2)

International 38 (13.5)
Experience (Year)

<1 15 (5.3)

1-5 96 (34.2)

6-10 45 (16.0)

11-15 48 (17.1)

16-20 32(114)

> 20 45 (16.0)
Location of the pharmacy

City 208 (74.0)

Village 65 (23.1)

Refugee Camp 8 (2.8)
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between [11-15] years, and very few (15, 5.3%) were
less than 1 year of experience.

Pharmacists’ practice toward CAM

Different types of CAMs were recommended by the
Palestinian pharmacists. Exercises (84.0%) and food sup-
plements (82.6%) were the most frequently recommended
modalities. On the other hand, honey (172, 61.2%),
massage (172, 61.2%) and herbs (162, 57.7%) came in the
second place. (Figure 1) illustrates different types of CAM
recommended by Palestinian community pharmacists.

However, ritual Islamic spirituality including recitation
of Quran, fasting, praying, hejama and zamzam drinking
had a reasonable percent of recommendations that can
be trusted by patients as complementary therapy. Out of
281 pharmacists, 160 pharmacists (56.9%) recommended
recitation of Holy Quran. One hundred and twenty nine
of participant pharmacists (45.9%) believed that fasting
is helpful, whereas 122 pharmacists (43.4%) considered
that praying plays a crucial influence in CAM. Eighty
five participants (30.2%) and 72 pharmacists (25.6%) be-
lieved that hejama and zamzam drinking respectively
can be recommended. However, the least percent was
for reflexology 6 (2.1%).

Pharmacists were also asked whether they recom-
mended any of the supplements and herbs shown in
Fig. 2 during the last year. Vitamin B;, had the highest
percentage such that 262 pharmacists (93.2%) recom-
mended this essential vitamin in the last year, followed
by fish oil which was recommended by 244 pharmacists
(86.8%). Multivitamins and calcium were also dispensed
in the last year at rate of 240 (85.4%) and 230 (81.9%)
respectively. The least percent of prescribing were for
valerian (Valeriana officinalis) and Echinacea (Echinacea
purpurea) 57 (20.3%) and 27 (9.6%) respectively.

Table 2 illustrates factors affecting pharmacist recom-
mendations toward specific CAM products. The majority
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of pharmacists reported that the two main factors affect-
ing their recommendations are the effectiveness of the
product to be scientifically proven 245 (87.2%), and the
positive responses from customers on the effectiveness of
the product 218 (77.6%).

Pharmacists’ beliefs about CAM

Figure 3 clearly shows that the majority of pharmacists 271
(96.5%) agreed that alternative medicine need scientific test-
ing before use. Seventy six and a half percent agreed that
the pharmacist should routinely question whether the
patient was using any kind of alternative medicine, while 40
(14.3%) of the pharmacists disagreed. About half of the
pharmacists 138 (49.1%) disagreed that herbal drugs have
less side effect than conventional medicines, while 108
(38.4%) agreed. The median beliefs about CAM score value
was 4.00 (interquartile range: 3—5). Table 3 summarizes our
finding which revealed that there was no significant
difference in beliefs about CAM score values among phar-
macists. Mann-Whitney test was employed to compare
pharmacists’ beliefs about CAM between male and female
pharmacist. No significance differences were observed
between male and female responses, with p values being
greater than 0.05. Besides, Kruskal-Wallis test was used to
examine the pharmacists; beliefs about CAM according to
their age, educational level, university of graduation, experi-
ence, the city where the pharmacy located and the location
of the pharmacy weather it is in city, village or camp.
Similarly, no differences were detected with p values being
greater than 0.05 in all instances.

In addition, Pharmacists reported that the main two
barriers that limit the appropriate use of CAM (Table 4)
are the inadequate number of trained personnel to use
CAM 232 (82.6%) and lack of scientific knowledge in
CAM 207 (73.7%). However, only 9 pharmacists (3.2%)
reported that there is no obstacles limiting the appropri-
ate CAM use.
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Fig. 2 The frequencies of CAM prescribing by the pharmacists during the last year
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Pharmacists’ knowledge about CAM

The mean knowledge score values was 4.32 + 1.78 out of
8 (mean * SD) with a median score of 5.00 (interquartile
range: 3.00-5.50). A significant difference in knowledge
score value was found between pharmacists according to
age, educational level, university of graduation, experience,
the city where the pharmacy located and the location of
the pharmacy weather it is in city, village or camp
(Kruskal-Wallis test; p-value <0.05). Pharmacists aged
between 20 to 29 had a higher knowledge score than older
pharmacists. Furthermore, pharmacists with master de-
gree scored a higher knowledge score than pharmacists
with bachelor degree. The knowledge score increased in
locally graduated pharmacists and in pharmacies located
in villages. Unexpectedly, the study revealed that know-
ledge score increased as the pharmacists’ experience
decreased. Tables 5 and 6 summarize our findings.

Table 2 Motivating factors reported by the pharmacists toward
recommendations for complementary and alternative medicine use

Factor No. (%)
Product efficacy is scientifically proven 245(87.2)
Positive responses from customers on the 218(77.6)
effectiveness of the product

Fewer side effects 191(68.0)
Doctors' recommendations 114(40.6)
Less expensive (Cheaper) 100(35.6)
Publicity of the product 96(34.2)
Highest profit 56(19.9)
Recommendations from medical representative 42(14.9)
Incentives from manufacturers 39(13.9)

In addition, our results showed that 24.2% of the par-
ticipant pharmacists answered correctly all statements
pertaining the side effect and contraindication of the
herbal products. Comparably, 22.1% of the pharmacists
fulfilled the question with correct answers concerning
CAM indication. However only 12.5% of the examined
pharmacist gave a complete correct answers related to
drug-herb interactions. Figure 4 illustrates these results.

With regard to the required information about CAM
during the past year, our data showed that the pharma-
cists sought information about CAM such that drugs
interactions 200 (71.2%) and CAM use in pregnancy 199
(70.8%) were the most common needed information.
Table 7 summarizes our findings. Pharmacists were
asked to identify sources of information they find to be
useful when they look up for information about CAM.
As shown in Fig. 5, searching the internet 118 (42.0%)
was reported as the most useful source for seeking
information, whereas drug information phone services
was not used very often by the pharmacists 199 (70.8%).

Discussion

Palestine has a unique geographical location at the meet-
ing point of the three continents (Asia, Africa and
Europe). This location plays an important role in diver-
sity of CAM products and encourages people here to
use them. Community pharmacists, as an important part
of the health care system, are in a position to give
information to the customers with evidence-based infor-
mation [38]. Hence, to our best of knowledge, this study
is the first survey in Palestine that investigate the com-
munity pharmacists practice, perception, beliefs about
CAM and knowledge about different types and modal-
ities of CAM in general and not only herbal medicines.
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Fig. 3 Pharmacists’ beliefs toward CAM

Demographic characteristics of the participant
Table 3 Association between sociodemographic and practice pharmacists

variables of the participants and median belief score The socio-demographic characteristics of pharmacists in

Variable Frequency (%) FEHEfS core MEdia;‘ Pvalue  Dalestine are similar to those in other parts of the world
interquartile range; i .
being mainly males (53.0%) [29, 30, 38]. Contrary to other

Ge;:i 149 530 £00300-5.00] . published data, in which females were the majority of the
pharmacists [6, 33]. Our data showed that the age of
Female 132470 #0013.00-5.001 participant pharmacists ranged from 20 to 72 years (age
Age was 35 + 1.08 years; mean *+ SD). The predominant age
20-29 112(399) 400(3.00-5.00] group being between 20 and 29 years (39.9%).Compared
30-39 76 (27.0) 4,00[3.25-5.00] to the study conducted Jordan, the results regarding the
40-49 59 21.0) 4.00[3.00-5.00] 0242 range of age and years of experience of pharmacists were
50-59 22 (78) 400[4.00-5.00] almost similar [29]. However, Kheir and his coauthors in
> 60 12 (43) 4,00[3.25-4.00] Qatar found that the average age was higher, therefore
Education level they had higher years of experience [6].
Bachelor degree 262 (932) 4003.00-500] 0722 Regarding pharmacy practice pertaining to CAM
Master degree 19 68) 400[4.00-5.00] products, different types of CAMs were recommended

by the Palestinian pharmacists. Exercises and food

University of graduation .
supplements were the two major recommended types.

Local 144 (51.2) 4,00[3.00-5.00] o : o
These results are almost in line with the findings of

Regional 99 (35.2) 4,00[3.00-5.00] 0765

International 38 (13.5) 4.00[4.00-5.00]

Table 4 The barriers that limit the appropriate use of complementary

Experience (Year) . ..
P and alternative medicine

<1 15 (53) 4.00[4.00-5.00]

Statement No.(%)
1-5 96 (34.2) 4.00[3.00-5.00] -

Small number of trained personnel to use CAM. 232 (82.6)
6-10 45 (16.0) 4.00[3.50-5.00] 0523

Lack of scientific knowledge in CAM 207 (73.7)
11-15 48 (17.1) 4.00[4.00-5.00]

Lack of scientific evidence to use CAM 95 (69.4)
16-20 32 (114) 4.00[3.00-5.00]
590 45 (160) 400[4.00-5.00] Lack of reliable sources of information 189 (67.3)

Location of the pharmacy Need a long time of treatment 129 (45.9)

City 208 (740) 4,00[3.00-5.00] Lack of time 72(256)
Village 65 (23.1) 4,00[3.00-5.00] 0331 Lack of interest in CAM 51 (18.1)

Refugee Camp 8(28) 4.00[4.00-5.00] There is no obstacle 9(3.2)
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Table 5 Association between the sociodemographic and
practice variables and median knowledge scores
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Table 6 Frequencies and percentages of participant pharmacists
who correctly answered the 8 — knowledge questions (with

Variable Frequency (%) Knowledge score Median Pvalue  COrrect answers provided beside each statement; T = true and
[interquartile range] F = false)
Gender Statement No. (%)
Male 149 (53.0) 4.00[3.00-5.00] 0.190 Senna contraindicated in case of pregnancy 244 (86.8)
and children under 12 years. (T)
Female 132 (47.0) 5.00[3.00-6.00]
A Eating Spinach is safe for kidney patients. (F) 188 (66.9)
ge
Fenugreek increases the risk of elevated blood 167 (594)
20-29 112 (399) 5.00[4.00-6.00] sugar so it should be avoided in diabetes
30-39 76 (27.0) 4.50[3.00-6.00] patients. (F)
40-49 59 (21.0) 4.00[2.00-5.00] 0013 Garlic increase the possibility of bleeding when 163 (58.0)
used with warfarin. (T)
50-59 22 (7.8) 4.00[3.00-5.00]
Bronchoconstriction is a side effect of 156 (55.5)
> 60 12 43) 400[2.25-5.00] caffeine. (F)

Education level Ginger is effective in decreasing PMS. (T) 146 (52.0)
Bachelor degree 262 (93.2) 4.00[3.00-500] 0.004 Echinacea is used to suppress immunity. (F) 95 (33.8)
Master degree 19 (6.8) 5.00[5.00-6.00] The use of digoxin with bran will increase 55 (19.6)

University of graduation the concentration of digoxin. (F)

Local 144 (51.2) 5.00[4.00-6.00] PMS Premenstrual syndrome
Regional 99 (35.2) 4.00[3.00-5.00] 0.000
International 38 (135) 400[2.00-5.00] complementary and alternative therapy in Saudi Arabia.
Evoeri (vean Since the highest percent of responders were Muslims
Xperience (Year . . . )
P with the same believes as Saudi people, that’s why the
< 1563 >00(3.00-6.00] recommendations of ritual Islamic spirituality were
1-5 96 (34.2) 5.00[4.00-6.00] reasonable.
6-10 45 (16.0) 5.00[3.00-6.00] 0025 Pharmacists were also asked whether they prescribe
11-15 48 (17.1) 400[3.00-5.00] supplements and herbs during the last year. Vitamin B,
16220 32 (114) 3.50[2.00-5.75] (93.2%), fish oil (86.8%), multivitamins (85.4%) were the
highest prescribed agents. Deficiency of vitaminBi,is
> 20 45 (16.0) 4.00[3.00-5.00] . . .
. prevalent during all age groups was reported in different

Location of the pharmacy developing countries. Inadequate intake, due to low con-
City 208 (74.0) 4.00[3.00-5.00] sumption of animal-source foods is the main cause of
Village 65 (23.1) 5.00[3.50-6.00] 0.025 low serum vitamin Bj, [43]. In Palestine, it was noted

Refugee Camp 8 (2.8) 4.00[1.50-5.75]

Awad (2012) in Kuwait where the most commonly
used CAM modalities among students were herbal
products, massage, nutritional supplements [33]. Simi-
larly, in Iranian survey, herbal therapy, cupping and
massage therapy were considered of medium or high
level efficiency by more than 60% of participants [39].
This in part is consistent with the Kuwait study but
somehow different from the USA study in which the
most frequently used alternatives to conventional
medicine were relaxation techniques, chiropractic, and
massage [33, 40, 41].

However, ritual Islamic spirituality including Quran,
fasting, prayer, hejama and zamzam had a reasonable
percent of pharmacist’s recommendations. The popular-
ity of these types of CAM comes from its religious value
and cultural believes. Alfaris et al. [42] have found prayer
and spiritual healing as one of the most often used

that during the last several years, serum vitamin B,
determination was more frequently requested by the
physicians and vitamin Bj, deficiency becomes as if it is
an epidemic disease [44].

30
24.2
= 221
20 -
15 125
10
5 1
0
indication interaction side
effect\contraindication
Fig. 4 Percentage of participants who correctly answered all statements
regarding various aspects in knowledge section
.
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Table 7 Types of information needed in order to make
appropriate recommendations by the pharmacists about CAM

Information Yes No.(%)
Drug interaction 200 (71.2)
Use in pregnancy 199 (70.8)
Side effects 182 (64.8)
Efficacy is evidence based 179 (63.7)
Cautions of use 177 (63)
Use in children 168 (59.8)
Dose 129 (45.9)
Use 102 (36.3)
Patient information 88 (31.3)
Choice of the product 69 (24.6)
Supplier 45 (16.0)

Pharmacists’ practice and beliefs about CAM

Our results showed that the leading factor affecting
pharmacist’s recommendation of specific CAM product
was the proved efficacy of the product (87.2%) followed
by the customer’s positive responses regarding product
effectiveness (77.6%). Australian study conducted by
Bushett and coauthors [12] resulted in that brand
familiarity was the main influence in pharmacist decision
although the majority of pharmacists (88.2%) recommends
generic name of the product only. Regarding the beliefs of
pharmacists about CAM, the majority of the participants
(96.5%) in this study agreed that CAM need more
scientific testing before use. This finding is consistent with
the results of a previous survey conducted by Sweileh et
al. [37], in which only 31% of respondents agreed that
herbal drugs have been sufficiently studied. In the
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Australian study the result was also very close to our
result, in which (91%) of the pharmacists agreed that
CAMs need more scientific testing [34]. Clearly, these re-
sults along with results of other studies show a global
agreement among pharmacist on the need of CAM to be
scientifically evident [6, 33, 45].Interestingly, these results
negates the general perception of CAM being ‘safe ‘[45].

A fair number of pharmacists (42%) have a positive
beliefs about CAM regarding the statement that results
of CAM are mainly due to placebo effect. While, in the
Australian study majority of the pharmacist have a
neutral attitude about this statement (44%) [34]. This
can be attributed to cultural background and strong be-
lief in benefits of CAM products among Palestinian
pharmacists in the recent study, generally, people’s
cultural and ethnic backgrounds can influence their pro-
pensity for using CAM [46].

When comparing CAM with conventional medicine,
non-surprisingly, only (27.1%) of the participants agreed
with the statement that CAMs can offer therapeutic
benefits that the conventional medicine does not,
whereas (44.1%) disagreed. To some acceptable extent,
this result agrees with a Singaporean study, which
reported that only 15% of pharmacist recommended
CAM because they are unsatisfied with results of
conventional medicine, while 26% were satisfied with
conventional medicine. This can reflect a general trend
among pharmacists to CAMs as any complement
medicine rather than alternative to conventional medi-
cine, and dissatisfaction with conventional medicine is
not necessarily the reason for turning to CAM.

Interestingly, the majority of the pharmacists (64.4%)
agreed that CAM improve general health and not only

Drug information phone services .
Specific TV channels .

Industry representatives .
Professional seminars or conferences
Colleagues

CAM journals.

Industry magazine or materials.
Facebook .

Medical peer reviewed journals .
Product package instructions.
CAM text book.

Formal pharmacy education .
Specific website .

Searching the internet .

M Very useful ® Mostly useful m Moderately useful

Somewhat useful M Not at all useful ® Not used

Fig. 5 Information resources used by pharmacists

100 150 200 250 300
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cure the disease, in agreement with the Singaporean study,
the main reason for using CAM was reported as improv-
ing general health and promote wellbeing [33]. This sup-
ports the idea of CAM as a preventive as well as curative
measure to treat health problems. A great majority of the
pharmacists (76.5%) showed agreement with statement
that pharmacists should regularly ask consumer if they
use CAM, positively, this reflects the awareness of
pharmacist upon safety measurements and drug-herbal
interactions that can affect consumer’s safety. In the
Australian study, surprisingly, the percent was 100, which
reflects a high level of awareness. Eventually, research re-
garding both conventional and CAM therapies is ongoing
and the medical evidence can change rapidly, the clinician
should communicate regularly with the patient regarding
any new developments [47].

When comparing the beneficial effect of CAMs with
conventional medicine, we asked the respondents wea-
ther they agree that alternative medicine offers the
patient benefits not offered by conventional medicine.
Only 27.1% agreed with this statement while in an Aus-
tralian study about Complementary Medicines among
hospital pharmacists, conducted by Brown (2009), the
results were close to ours in which only 35% agreed with
this statement. Our result is much lesser than the result
of Sweileh et al. [48] study which reported that 61% of
pharmacists believed that herbal medicine was more
beneficial and safer than conventional medicine. This
could be attributed to either the time/regional difference
between the two studies or the fact that Sweileh’s study
was focused only in herbs and therefore the numbers
were higher when compared to our results which
focused on CAM in general.

In this study more than half of the pharmacists 57.3%
(161 pharmacists) showed confidant discussing CAM with
the consumers. Comparing this with their knowledge
score (a score of 4.32 + 1.78, mean * SD), the level of con-
fidence is conformed to their fair knowledge. However, in
the previous survey by Sweileh, majority of pharmacists
rated their knowledge as good while the actual testing
scores, which was reported to be poor, did not sub-
stantiate this impression [37]. On the other hand, the
Australian study investigating hospital pharmacist
attitude, reported lack of both confidence and know-
ledge. Generally, pharmacists showed fair beliefs
about CAM, based on beliefs about CAM score test
with a mean of 4.2 of 7.

Besides, several approaches were made to correlate
pharmacist attitude with demographic characteristics, as
shown in Table 3, there was no significant difference in
beliefs score within the socio-demographic groups.
Regarding the barriers that limit appropriate CAM rec-
ommendation by the pharmacists, the most reported
two in this study are the small number of well-trained
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pharmacists on CAM use (82.6%) followed by lack of
scientific knowledge in CAM (73.7%).

Pharmacists’ knowledge about CAM

The finding of this research draw an attention on patient
safety and pharmacists educational and training needs.
The pharmacists’ scores from the knowledge test were
fair, with a median of 5.00 * 1.78 (mean score
4.32 + 1.78) out of 8 questions. Pharmacists were more
likely to answer statements about the side effect and
contraindication of the herbal products as shown in
Fig. 1, this sounds good regarding patient safety, which
is one of the biggest concerns related to CAM use.
However, since the percentage of responders to these
questions was low (24.2%), we should not neglect the
importance of increasing pharmacists awareness of the
potential harmful effects that CAM may cause by
Continuing Education and Training.

The observed knowledge score is higher than a previ-
ous survey about pharmacists knowledge of natural
herbal product in Qatar where pharmacists mean score
was 4.51 + 3.57 (mean t SD), when they answered 12
questions about knowledge of natural herbal product
[6]. Inappropriately, our study illustrated that Palestinian
pharmacists’ knowledge scores are lower than the survey
done in Singapore about pharmacists knowledge toward
CAM with a mean score of 7.23 + 1.96 (mean + SD),
when pharmacists answered the knowledge test consist-
ing of ten questions [45].

No differences were found in knowledge score
between males and females, whereas in Qatar survey
female pharmacists showed superior knowledge scores
than males [6]. However, there is a difference found in
knowledge score between the different groups of age
and years of experience. With the lower age, lower years
of experience having the highest knowledge score. A
possible explanation for this might be that the newly
graduated pharmacists had taken relevant courses about
CAM during their undergraduate studies. These results
related to the years of experience conform to the result
of survey published in 2013 about Dispensing Practices,
Attitudes, and Knowledge of Pharmacists towards
Herbal Products in Palestine [37].

As expected, there is statistically significant difference
in knowledge score based on educational level. Pharma-
cists with postgraduate studies (master and PhD degree)
have a higher knowledge score, this is logical due to the
increased years of education with more courses being
studied that may be related somehow to CAM.

One interesting finding is the significant difference
between knowledge score and the University of Graduation,
with the pharmacists locally graduated from Palestinian
universities having the highest knowledge score. This may
reflect the improved educational levels offered by local
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universities and the attention given to the common CAM
in our countries, by offering courses about their indications,
side effect, contraindications and the interactions. The
pharmacists knowledge scores are higher in those where
their pharmacies located in village, this may be due to the
wide believe in CAM in the village, where the community
pharmacists are the first health care provider from whom
patients seek recommendations on CAM products.

The increasing number of patients using CAM pose a
challenge to pharmacists. Therefore, pharmacists need
to incorporate CAM learning into their continuing
professional development plan to improve their know-
ledge and skills in dealing with patients taking CAM.
Educational meetings alone or combined with other
interventions, can improve professional practice and
healthcare outcomes for the patients [49].

Echinacea is one of the available herbal products found
in our pharmacies. Echinacea preparations, commonly
perceived as herbal immune stimulants or “cold fighters,”
are among the most widely used dietary supplements in
Europe and the United States [50]. As the results show
only (33.8%) were familiar with its indication, while (91%)
of community pharmacists in Riyadh, Saudi Arabia were
more familiar with this indication [31].

Finally, pharmacists were least familiar with the drug —
herb interactions (12.5%). Only about (19.6%) were aware
of the interaction of digoxin with bran. Whereas, more
than half of the pharmacists were aware of Garlic (Allium
sativum) and warfarin interaction in term of bleeding. As
shown in the practice part Garlic (Allium sativum) is
prescribed by (42.7%) of the pharmacists. In 2007, a
published research about the effects of garlic on platelet
biochemistry and physiology concluded that garlic inhibits
platelet aggregation by multiple mechanisms and may
have a role in preventing cardiovascular disease [51].
Another study showed that CAM use in Asian patients is
prevalent and associated with the ‘chronic disease triad’
(of arthritis, musculoskeletal disorders and stroke), satis-
faction with care and cultural beliefs [52]. This put an
effort on the pharmacists to be more aware of this
interaction.

Information seeking behaviors

The most frequently needed information are related to
the safety of CAMs, which included drug interactions
(71.2%), use in pregnancy (70.8%) and side effects
(64.8%). These results are in agreement with those
obtained by Bushett and coauthors [12] in Australia, in
which the percentage of pharmacists needed the above
information were 95% for drug interactions, 76% for
contraindications and 75% for side effects. It was ex-
pected that the most information needed among partici-
pant is about CAM types and drug interactions as
Sawalha’s [22] study in Palestine showed that there was a
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significant correlation (p -value of 0.039) between the
number of health conditions treated and the number of
CAM types used. Also in the same study, herbal therapy
was the most commonly used. Pokladnikova et al. [53]
showed that pharmacists obtained information on CAM
mainly from pharmacy journals (69%) and the internet
(60%) [53]. In our study, the main source of information
was internet (66.9%) and specific websites (47%). It is
not surprisingly that internet research has the highest
percentage, because there is a wild spread of the modern
mobile phones with many applications that help to reach
to the information faster and easier.

Limitations

There were some limitations in the current study. Firstly,
the method involved a self-administered questionnaire, so
response bias is likely. The use of self-evaluation and
limited questions for evaluation of knowledge are limitation
of this research. Normally, the best way for practice evalu-
ation is achieved through observation. The generalization
of the results is limited as the sample of pharmacists was
taken from West Bank alone which may not be representa-
tive of all Palestinian pharmacists. In addition, participant
pharmacists were asked about CAM dispensed in the last
year, which is prone to recall bias, as they may find it
difficult to remember exactly what products were used.
Finally, using internet as a source of seeking information is
broad, there are reputable sites and non-reputable sites on
the internet and it could be hard to deduce the quality of
information obtained from different web sites.

Conclusions

In conclusion, this study showed that more than 76% of
participant agreed that the pharmacist must constantly
inquire if the patient is using any type of CAM but rate
their own knowledge about CAMs as inadequate, and
were not fully confident in answering patient’s questions.
The majority of pharmacists reported that the two main
factors affected their recommendations of a specific prod-
uct are the effectiveness and the scientific approval of the
product. CAM recommendations by pharmacists appear
to be commonplace. Although their knowledge scores
were fair to average, pharmacists still need more education
and training about CAM in order to be more qualified to
provide better pharmaceutical care and improve their
patient’s outcome. This might necessitate that regulatory
bodies should pay more attention to CAM resources at
this setting, including herbal medicines for pharmacy
students as part of the undergraduate curriculum and more
structured training schedule for practicing pharmacists.

Abbreviations

CAM: Complementary and alternative medicine; IRB: Institutional review
board; PMS: Premenstrual syndrome; SD: Standard deviation; SPSS: Statistical
package for social sciences



Shraim et al. BMC Complementary and Alternative Medicine (2017) 17:429

Acknowledgments
The authors thank the pharmacists who participated in this study.

Funding
Not applicable.

Availability of data and materials

All data supporting the study is presented in the manuscript or available
upon request from the corresponding author of this manuscript (Naser Y.
Shraim) at Email: shraim.n@gmail.com.

Authors’ contributions

NS conceived the idea for the study, led study design and data collection,
conducted the statistical analyses, interpreted the data, and drafting of
manuscript; RS, WS, and SZ designed the study, including the instrument
development, and revised the article for important intellectual content; MS,
BA, GA, RJ, WA and YH collected the data, entered the data into SPSS, and
helped in the statistical analyses. All authors read and approved the final
manuscript and agreed on its submission

Ethics approval and consent to participate

All aspects of the study protocol, was authorized by the Institutional Review
Board (IRB) at An-Najah National University before the initiation of this study.
Informed verbal consent was also obtained from the pharmacists prior to
the commencement of the study.

Competing interests
The authors declare that they have no competing interest.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Pharmacy, College of Medicine and Health Sciences,
An-Najah National University, Nablus, Palestine. 2Department of
Pharmacology and Toxicology, College of Medicine and Health Sciences,
An-Najah National University, Nablus, Palestine. *PharmD program, College of
Medicine and Health Sciences, An-Najah National University, Nablus,
Palestine. “Palestine Department of Clinical and Community Pharmacy,
College of Medicine and Health Sciences, An-Najah National University,
Nablus, Palestine.

Received: 16 November 2016 Accepted: 21 August 2017
Published online: 29 August 2017

References

1. Kwan D, Hirschkorn K, Boon H. U.S. and Canadian pharmacists’ attitudes,
knowledge, and professional practice behaviors toward dietary
supplements: a systematic review. BMC Complement Altern Med. 2006;6:31.

2. Tam K, Banh H. Attitudes of Alberta pharmacists pertaining to traditional
Chinese medicine practice and complementary alternative medicine. J
Pharma Care Health Sys. 2014;1(108):2.

3. Helgaddttir B, Vilhjdlmsson R, Gunnarsdottir TJ. Utilization of complimentary
and alternative health services in Iceland. Laeknabladid. 2010,96(4):267-73.

4. Ramsay N, Kenny M, Davies G, Patel J. Complimentary and alternative
medicine use among patients starting warfarin. Br J Haematol. 2005;130(5):
777-80.

5. McFadden KL, Hernandez TD, Ito TA. Attitudes toward complementary and
alternative medicine influence its use. Explore (NY). 2010,6(6):380-8.

6. Awaisu A, Kheir N, Ibrahim MI, El-Hajj M, Hazi H, Khudair N, Barazi R.
Knowledge, attitudes, and practices of community pharmacists on generic
medicines in Qatar. Int J Clin Pharm. 2014;36(2):394-404.

7. Braun LA, Tiralongo E, Wilkinson JM, Spitzer O, Bailey M, Poole S, Dooley M.
Perceptions, use and attitudes of pharmacy customers on complementary
medicines and pharmacy practice. BMC Complement Altern Med. 2010;10:38.

8. Semple SJ, Hotham E, Rao D, Martin K, Smith CA, Bloustien GF. Community
pharmacists in Australia: barriers to information provision on complementary
and alternative medicines. Pharm World Sci. 2006,28(6):366-73.

9. Kanjanarach T, Krass |, Cumming RG. Exploratory study of factors influencing
practice of pharmacists in Australia and Thailand with respect to dietary

20.

21.
22.

24,

25.

26.

27.

28.

29.

30.

31

32.

33

Page 11 of 12

supplements and complementary medicines. Int J Pharm Pract. 2006;14(2):
123-8.

Nathan JP, Cicero LA, Koumis T, Rosenberg JM, Feifer S, Maltz F. Availability
of and attitudes toward resources on alternative medicine products in the
community pharmacy setting. J Am Pharm Assoc (2003). 2005;45(6):734-9.
Howard N, Tsourounis C, Kapusnik-Uner J. Dietary supplement survey of
pharmacists: personal and professional practices. J Altern Complement Med.
2001;7(6):667-80.

Bushett NJ, Dickson-Swift VA, Willis JA, Wood P. Rural Australian community
pharmacists’ views on complementary and alternative medicine: a pilot
study. BMC Complement Altern Med. 2011;11:103.

Brooks PM. Undergraduate teaching of complementary medicine. Med J
Aust. 2004;181(5):275.

Owen D, Lewith G. Teaching integrated care: CAM familiarisation courses.
Med J Aust. 2004;181(5):276-8.

Tiralongo E, Wallis M. Integrating complementary and alternative medicine
education into the pharmacy curriculum. Am J Pharm Educ. 2008;72(4).74.
Kanjanarach T, Krass I, Cumming RG. Australian community pharmacists’
practice in complementary medicines: a structural equation modeling
approach. Patient Educ Couns. 2011;83(3):352-9.

Tiralongo E, Braun, L., Wilkinson, J,, Spizer, O., Bailey, M., Poole, S, Dooley, M.:
Exploring the integration of complementary medicines into Australian
pharmacy practice with a focus on different practice settings and
background knowledge. Journal of Complementary and Integrative
Medicine 2010, 7(1).

Kreitzer MJ, Mitten D, Harris |, Shandeling J. Attitudes toward CAM among
medical, nursing, and pharmacy faculty and students: a comparative
analysis. Altern Ther Health Med. 2002,8(6):44-7. 50-43

Tiralongo E, Wallis M. Attitudes and perceptions of Australian pharmacy
students towards Complementary and Alternative Medicine - a pilot study.
BMC Complement Altern Med. 2008;8:2.

Canedy D: Real medicine or medicine show? Growth of herbal remedy sales
raises issues about value; 1998.

Brevoort P: booming US botanical market: a new overview. HerbalGram 1998.
Sawalha A. Complementary and alternative medicine (CAM) in
Palestine: use and safety implications. J Altern Complement Med.
2007;13(2):263-9.

Ali-Shtayeh MS, Jamous RM, Jamous RM. Complementary and alternative
medicine use amongst Palestinian diabetic patients. Complement Ther Clin
Pract. 2012;18(1):16-21.

Ali-Shtayeh MS, Jamous RM, Jamous RM. Herbal preparation use by patients
suffering from cancer in Palestine. Complement Ther Clin Pract. 2011;17(4)235-40.
Zyoud SH, Al-Jabi SW, Sweileh WM, Tabeeb GH, Ayaseh NA, Sawafta MN,
Khdeir RL, Mezyed DO, Daraghmeh DN, Awang R. Use of complementary
and alternative medicines in haemodialysis patients: a cross-sectional study
from Palestine. BMC Complement Altern Med. 2016;16(1):204.

Ali-Shtayeh MS, Jamous RM, Jamous RM, Salameh NM. Complementary and
alternative medicine (CAM) use among hypertensive patients in Palestine.
Complement Ther Clin Pract. 2013;19(4):256-63.

Zyoud SH, Abd-Alhafez AB, Hussein AO, Abu-Shehab IS, Al-Jabi SW, Sweileh
WM. Patterns of use of medications, herbal products and nutritional
supplements and polypharmacy associating factors in Palestinian geriatric
patients. Eur Geriatr Med. 2014;5(3):188-94.

Sawalha AF, Sweileh WM, Zyoud SH, Jabi SW. Self-therapy practices among
university students in Palestine: focus on herbal remedies. Complement
Ther Med. 2008;16(6):343-9.

Shilbayeh S. Exploring knowledge and attitudes towards counselling about
vitamin supplements in Jordanian community pharmacies. Pharm Pract
(Granada). 2011;9(4):242-51.

Al-Arifi MN. Availability and needs of herbal medicinal information resources
at community pharmacy, Riyadh region, Saudi Arabia. Saudi Pharm J.
2013;21(4):351-60.

Alkharfy KM. Community pharmacists’ knowledge, attitudes and practices
towards herbal remedies in Riyadh, Saudi Arabia. East Mediterr Health J.
2010;16(9):988-93.

Zyoud SH, Al-Jabi SW, Sweileh WM. Scientific publications from Arab world
in leading journals of Integrative and Complementary Medicine: a
bibliometric analysis. BMC Complement Altern Med. 2015;15:308.

Awad Al, Al-Ajmi S, Waheedi MA. Knowledge, perceptions and attitudes
toward complementary and alternative therapies among Kuwaiti medical and
pharmacy students. Med Princ Pract. 2012;21(4):350-4.



Shraim et al. BMC Complementary and Alternative Medicine (2017) 17:429

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

44,
45,
46.

47.

48.

49.

50.
51.

52.

53.

Brown JA, Roufogalis BD, Williamson M. Complementary medicines: hospital
pharmacists’ attitude, knowledge and information seeking behaviour. J
Pharm Pract Res. 2009;39(4):281-5.

Hanna LA, Hughes CM. ‘First, do no harm’: factors that influence
pharmacists making decisions about over-the-counter medication: a
qualitative study in Northern Ireland. Drug Saf. 2010;33(3):245-55.

Hanna LA, Hughes CM. Pharmacists’ attitudes towards an evidence-based
approach for over-the-counter medication. Int J Clin Pharm. 2012,34(1):63-71.
Sweileh W, Abu Arrah E, Abu Taha A, Sawalha A, Salah O, Jamous R, Adawi
D. Dispensing practices, attitudes and knowledge of pharmacists towards
herbal products in Palestine. Ibnosina J Med BS. 2013;5(3):123-30.
Mehralian G, Yousefi N, Hashemian F, Maleksabet H. Knowledge, attitude
and practice of pharmacists regarding dietary supplements: A cnmunity
pharmacy-based survey in Tehran. Iran J Pharm Res. 2014;13(4):1457-65.
Adib-Hajbaghery M, Hoseinian M. Knowledge, attitude and practice toward
complementary and traditional medicine among Kashan health care staff,
2012. Complement Ther Med. 2014;22(1):126-32.

Brown CM, Barner JC, Shah S. Community pharmacists’ actions when
patients use complementary and alternative therapies with medications. J
Am Pharm Assoc (2003). 2005:45(1):41-7.

Astin JA. Why Patients Use Alternative Medicine. JAMA. 1998;279(19):1548-53.
Al-Faris EA, Al-Rowais N, Mohamed AG, Al-Rukban MO, Al-Kurdi A, Balla Al-
Noor MA, Al-Harby S, Sheikh A. Prevalence and pattern of alternative medicine
use: the results of a household survey. Ann Saudi Med. 2008;28(1):4-10.

Allen LH. How common is vitamin B-12 deficiency? Am J Clin Nutr. 2009;
89(2):6935-6S.

Younis K. Vitamin B12 deficiency among Palestinians: A critique study, 2nd
Conference on Biotechnology Research and Applications in Palestine. Palestine
An-Najah Scholars; 2010. p. 45.

Koh HL, Teo HH, Ng HL. Pharmacists’ patterns of use, knowledge, and
attitudes toward complementary and alternative medicine. J Altern
Complement Med. 2003;9(1):51-63.

Major Government Reports [http://www.whccamp.hhs.gov/finalreport.html].
Committee loMU: Complementary and Alternative Medicine in the United
States: National Academies Press (US); 2005.

Sweileh WM, Arrah EMA, Abu-Taha AS, Sawalha AF, Salah OA, Jamous RM,
Adawi D. Pharmacists’ Dispensing Practices, Attitudes and Knowledge
towards Herbal Products in Palestine. Ibnosina Journal of Medicine and
Biomedical Sciences. 2013;5(3):123-30.

Forsetlund L, Bjorndal A, Rashidian A, Jamtvedt G, O'Brien MA, Wolf F, Davis
D, Odgaard-Jensen J, Oxman AD. Continuing education meetings and
workshops: effects on professional practice and health care outcomes.
Cochrane Database Syst Rev. 2009;2(2):CD003030.

Block KI, Mead MN. Immune system effects of echinacea, ginseng, and
astragalus: a review. Integr Cancer Ther. 2003;2(3):247-67.

Rahman K. Effects of garlic on platelet biochemistry and physiology. Mol
Nutr Food Res. 2007;51(11):1335-44.

Lee GB, Charn TC, Chew ZH, Ng TP. Complementary and alternative medicine
use in patients with chronic diseases in primary care is associated with
perceived quality of care and cultural beliefs. Fam Pract. 2004;21(6):654-60.
Pokladnikova J, Desiree L. CAM attitudes, self-reported use and client
recommendations of Czech pharmacists and pharmacy technicians:
Implications for training. Klinicka farmakologie a farmacie. 2014;28(2):49-54.

Page 12 of 12

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central



http://www.whccamp.hhs.gov/finalreport.html

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design
	Population and setting
	Sample size and sampling procedure
	Data collection form
	Statistical analysis
	Ethical approval

	Results
	Demographic characteristics of the participant pharmacists
	Pharmacists’ practice toward CAM
	Pharmacists’ beliefs about CAM
	Pharmacists’ knowledge about CAM

	Discussion
	Demographic characteristics of the participant pharmacists
	Pharmacists’ practice and beliefs about CAM
	Pharmacists’ knowledge about CAM
	Information seeking behaviors

	Limitations
	Conclusions
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Competing interests
	Publisher’s Note
	Author details
	References

