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A B S T R A C T

Objective: Despite the availability of well characterized and scientifically proven medicines, many people prefer
the use of the less known herbal therapies that have no-scientific or evidence-based values as their first line of
treatment. While this represents a growing worldwide issue, it is commonly practiced in developing countries
including Saudi Arabia. Hence, the aim of the present study is to assess the prevalence of herbal medicine use,
the most reported side effects and influencing factors in Saudi Arabia.
Design: A community based cross sectional survey study.
Settings: Participants were recruited by convenience sampling method from local malls and family recreation
sites.
Main outcome measures: Prevalence of herbal medicine use and the associated risks.
Results: Out of the 1300 surveyed individuals, 1226 respondents (94 %) used herbal medicines for therapeutic
purposes with the majority of the respondents using them based on traditional beliefs 699 (57 %) or family
recommendations 417 (34 %). Young respondents< 35 year olds who live in urban cities, showed a significantly
better knowledge about herbal medicines use and the associated risks than their counterparts (p<0.001).
Despite the high percentage of reported side effects (46 %), more than half of the respondents 702 (54 %) use
herbal medicines as their first line of therapy. However, the most reported reasons for the use of herbal medicine
are the belief that they are safer, more effective and cheaper to buy than the standard medicines.
Conclusion: There is a high prevalence use of non-scientifically proven herbal medicine and a low level of
knowledge about their risks amongst participants.

1. Introduction

Herbal medicines have been widely used since ancient times, and
they are gaining more momentum despite the advancements in modern
healthcare. While it is quite popular amongst people in Asia and Africa,
their use is rapidly spreading in the developed countries like the United
States of America,1–6,8–36 UK and other European countries.2,3 How-
ever, industrialized countries prefer to use ‘Alternative’ or ‘Com-
plementary’ Medicines (CAM) terms instead of herbal or traditional
medicines.4

The American National Institute of Health classified herbal medi-
cines as any products originating from plants and used to preserve or
recover health.5 Plants and herbs have been the preferred choice for
treating various disease symptoms and clinical problems through much
of human history with some data suggests that during the early years of

the 20th century, 59 % of the products in the US were based on herbs or
herbal combinations.6,7 The herbal medicinal market is continuing to
grow with recent estimates suggest that the retail sales of herbal sup-
plements to be as high as $7 billion in the US alone.8

Generally, herbal medicines are complex mixture of two or more
active constituents and sometimes contain unidentified components
that may increase the possibility of drug interactions and adverse drug
reactions, particularly drugs with narrow therapeutic index such as
digoxin, Generally, herbal medicines are complex mixture of two or
more active constituents and sometimes contain unidentified compo-
nents that may increase the possibility of drug interactions and adverse
drug reactions, particularly drugs with narrow therapeutic index such
as digoxin.9,10 While herbal medicines are a recognized member of the
complementary and alternative medicine group, many of these herbs
are still missing scientific evidence to prove their effectiveness and
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safety.8 The major causes of safety issue of herbal medicines are con-
cerned with improperly processed or prepared herbal products,11 lack
of suitable quality control, inadequate labeling and absence of appro-
priate patient information.12

A study by Chong et al. 2015, that analyzed the records of 61 pa-
tients who consumed corticosteroid-adulterated proprietary in Chinese
medicines, claimed that out of the total reviewed cases, 38 patients
suffered major complications and nine admitted to intensive care, in-
cluding two patients who died 30 days after admission.13 Despite these
figures, some people prefer to use herbal medicines over conventional
evidence-based medicines.

Recently, it was estimated that about 80 % of the world populations
are using herbal medicines for primary care in the forms of extracts
such as teas and other active principles.14 Several studies showed that
the most common factors that people reported as the main reasons for
the use of herbal medicine are beliefs such as that herbal medicines are
free of side effects, and their low cost compared to standard treat-
ments.15,16

Additionally, the use of herbal medicine is influenced by cultural
practice, beliefs prior experiences, gender, age, health status, ethnicity,
and education.17–19 A study by Al Akeel et al. 2018, showed a high
prevalence of traditional medicines usage in Saudi Arabia.20 While the
study did not investigate the usage of herbal medicine in particular, or
the influencing factors, the study indicated a high number of traditional
medicine consumption that is somewhat linked to cultural practices and
beliefs.

The majority of herbal products consumed in Saudi Arabia are un-
regulated and of unknown constituents, origins or preparation methods.
These products lack scientific and evidence-based values and are mostly
consumed in the absence of medical advice, putting the consumer’s
lives at eminent risks.21 Farrington et al. 2018, claimed that the ma-
jority of herbal preparations in Asia, including Saudi Arabia could po-
tentially contain harmful substances or drugs that may have a sig-
nificant negative impact on health and could either contribute to or
cause death.22

We have previously shown the prevalence of pharmacy malpractice
of therapeutics including prescribed medicines,23 and off label uses of
different medicines,24–26 thus we would like to determine the ther-
apeutic malpractices in the general population. Therefore, the aim of
the current study is to determine the prevalence of use of unregulated
herbal medicines in Saudi Arabia and determine public knowledge,
attitude and practice towards consumption of these products. Specifi-
cally the study aims to determine the use of unregulated herbal pro-
ducts that lack scientific and evidence-based values and excluded the
regulated complementary therapies from pharmacy outlets.

2. Methods

2.1. Ethics approval

A submission, including full project proposal was made to the
Scientific Research Ethical Committee (SREC) at the University of Hail
in the Kingdom of Saudi Arabia. The proposal was approved by the
Committee.

2.2. Calculating sample size

To calculate the sample size of the study, the absolute error was
estimated to be 5 % and a 95 % confidence level was used, thus, the
minimum required sample size for this study is 368 participants. In
addition, the attrition rate (i.e., to consider non-respondents) was 20 %.
Therefore, the required number of participants was 442.

2.3. Study design

This is a cross sectional questionnaire based study that was carried

out in four major cities in the northern regions of Saudi Arabia, between
February and Oct 2017. Participants were randomly selected by con-
venience sampling method at shopping centers and recreational parks,
and were consented to participate after they were given full details of
the study and its intended aims. All participants were made aware that
this study is for research purposes only and their participation was
voluntary. They were not asked for their names or contact information
ensuring the privacy of survey respondents. The questionnaire was
designed in English then translated to the local spoken language Arabic
by proficient speakers of both languages and was revised to be suitable
to the general population.

The questionnaire used in the current study was developed to
evaluate the participant’s knowledge, attitude and practice (KAP) re-
garding herbal medicines use and the associated health risks. The
questionnaire was validated with a pilot run using a group of randomly
selected individuals. Based on that the final version of the questionnaire
was used in this study.

2.4. Study setting

2.4.1. Study population (inclusion/exclusion)
Inclusion: We only included people of both genders who ≥18 years

of age at the time of surveying. Exclusion: People who were less than 18
years old, and those who did not consent to participate were excluded
from the study.

2.4.2. Data storage
All data collection forms were kept in a secure setting, only avail-

able to the principal investigator in accordance with the requirement of
the SREC at the University of Hail.

2.4.3. Statistical analysis
Data were recorded on a data collection form and entered on a

Microsoft Office Excel® (2010) spreadsheet. Statistical data analyses
and tables were generated using Microsoft Office Excel® (2010). A chi-
squared test was used to test for significance and a priori level of
p<0.01 was considered statistically significant.

3. Results

3.1. Demographic data

A total of 1500 questionnaires were distributed, but only 1300 were
completed given an overall response rate of 86.7 %. Out of the total
1300 respondents, 879 (67.6 %) were females with 991 (76.3 %) of the
participants are under the age of 34 years. The majority of the parti-
cipants, 1184 (91 %) were from urban areas and 772 (59.4 %) reported
to have undergraduate degrees, which reflects a true image of the re-
gion’s urban dwellers of this age group. The characteristics of the stu-
died population is shown in Table 1.

3.2. Prevalence and knowledge score association with demographic
characteristics

In this study we clearly defined medicinal plants, herbs, as any
natural product either plant or biological materials/preparations that
was used or intended to be used for therapeutic purposes or alleviation
of disease signs and symptoms without medical advice or supervision.
Out of the 1300 surveyed individuals, 1226 respondents (94 %) in-
dicated that they have used herbal medicines for therapeutic purposes
(Table 2). When asked about the source of information and therapeutic
uses of the herbs, the majority of the respondents claimed to self-treat
based on traditional beliefs 699 (57 %) or family recommendations 417
(34 %) (Fig. 1).
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3.3. Multivariate analyses for knowledge scores

After adjusting for all demographic variables in the multivariable
model, respondents with high income (> 10,000 Saud Arabia Riyals)
per month, showed a significantly higher knowledge about the appro-
priate use of herbal medicine and their potential side effects and risk.
Also, urban residence (β = 0.25, 95 % CI: 0.53, 0.65; p<0.001) and
younger age (β = 0.555, 95 % CI: 0.35, 0.76; p<0.001) were sig-
nificantly associated with good knowledge score in the multivariable
regression analyses (Table 3).

3.4. Attitudes toward herbal medicine usage

To determine the respondents experience with herbal medicine, we
asked whether they have experienced any side effects following the
consumption of herbal medicine, almost half of the respondents 564 (46
%) reported that they have experienced variable side effects including
allergies 147 (12 %), diarrhea 147 (12 %) and others (Fig. 2A).
Nonetheless, 899 (69.2 %) believed that the experience of side effects is
a normal part of the healing process and will continue to use herbal
medicine when needed. When respondents asked for why do they use
herbal medicines instead of other standard therapy, a total of 846 re-
spondents out of the 1226 users (69 %) claimed that they use them

because herbal medicines have no side effects, 455 respondents (37 %)
believed that herbal medicines are more effective and have more ben-
efits than the standard therapy, and 273 (22 %) opted to use herbal
medicines as they are cheaper to purchase than the standard medicines
(Fig. 2B).

3.5. Practice

More than half of the respondents 702 (54 %) said that they use
herbal medicine as their first line of therapy, with 86 respondents (6.6
%) frequently use it on a daily basis (Fig. 3). Interestingly, after ad-
justing variables in the demographic data in the multivariable model,
we found that respondents, regardless of gender, and place of residence,
who are more than 35 years of age (β = 0.41, 95 % CI: 0.36, 0.46;
p<0.001), with high school education (β = 0.36, 95 % CI: 0.12, 0.25;
p<0.001), and average income between 5,000–10,000 SAR per month
(β = 0.65, 95 % CI: 0.25, 0.36; p< 0.001) are likely to use herbal
medicines frequently and willing to recommend it to others including
minors (Table 4).

4. Discussion

The current study shows a significantly high prevalence of herbal
medicine use amongst Saudis, which is comparable to the previously
reported study by Elolemy et al. 2012, that surveyed about 500 parti-
cipants of whom 85 % have reportedly used herbal medicines.27 Simi-
larly, a study by Al-Faris et al. 2008, that surveyed more than 1400
participants from the Riyadh area reported the usage prevalence to be
at 68 %.28 While there is no difference in practice between the reported
areas or the figures, we notice a continual increase in the prevalence of
usage of non-scientifically proven preparations. These preparations,
which sold/recommended by non-health professionals, are usually fal-
sely labeled as effective, safe and chemical-free while containing non-
labeled synthetic pharmacological ingredients or even toxic agents.

Our results show that the most likely reason for the increase in use is
that the consumer’s believe in the safety of herbal medicine, which is in

Table 1
Demographic Characteristics of the Respondents (n = 1300).

Variables Number Percentage (%)

Gender Male 421 32.4
Female 879 67.6

Age (in years) 18–24 673 51.8
25–34 318 24.5
35–44 184 14.2
45–54 87 6.7
55–64 32 2.5
>64 6 0.5

Place of residence Urban 1184 91.1
Rural 116 8.9

Educational level No formal education 102 7.8
High School 382 29.4
Undergrad 772 59.4
Postgraduate 44 3.4

Monthly income < 2400 506 38.9
2500–4999 200 15.4
5000–10,000 368 28.3
>10,001 226 17.4

Table 2
Prevalence of herbal medicines usage associated with demographic data.

Sociodemographic data Have you used herbal medicines?

Yes No Percentage % use

Gender Male 387 34 92
Female 839 40 95

Age 18–24 627 46 93
25–34 303 15 95
35–44 182 2 99
45–54 77 10 89
55–64 31 1 97
>65 6 0 100

Place of residence Urban 1118 66 94
Rural 108 8 93

Educational level No formal education 97 5 95
High school 379 3 99
Undergraduate 710 62 92
Postgraduate 40 4 91

Monthly income <2400 478 28 94
2500–4999 189 11 95
5000–10000 361 7 98
>10000 196 30 87

Fig. 1. Source of herbal information.
The chart shows the sources of herbal medicine uses. These are the reference
points that the respondents follow for their treatment regimens. These refer-
ences include traditional practices, for example practices that have been passed
through generations; family recommendations such as suggested by an elderly
of member of the extended family; and information sourced from herbalist,
these are usually people who claim to have the required experience to carry out
treatment using herbal medicines.
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agreement with previous studies from Saudi that suggested the most
influencing factor for herbal usage being the believe in the success and
safety of herbal medicines.28,29 However, this factor seems to be a
universal one, as reported by Jang et al. 2017, who studied the pre-
valence of herbal medicine usage in South Korea, which suggested that
64 % of the users believed that herbal medicines were safe.8 The belief
that herbal medicines are safe is widely spread across many different
countries and cultures, and arguably the reason for this is not that it is
true, but rather due to the under reporting of toxic side effects of herbal
and traditional medicines.

There was no difference in herbal medicine uses between the dif-
ferent genders, but working class respondents who are over than 35
years of age with high school education or more are likely to use herbal
medicines and willing to recommend it to others. These findings are not
consistent with other findings from Saudi Arabia, which reported that
most users of herbal medicines were females,20,27–29 older than 60,28,29

and illiterate or have no formal education,20,28 or that of McLennan,
which investigated the prevalence of herbal medicine uses and costs in
Australia. They reported that the users were more likely to be educated
premenopausal females.30 However, the differences noticed in these
findings could possibly be due to our larger sample size, 1300 compared
to other studies that included 500 or less participants, or to the more
diverse geographic locations (four provinces scattered in the northern
part of Saudi Arabia) of our population compared to these studies that
only focused on one province. The difference in sample size might affect
the power of statistical analysis and might lead to different findings, as
the statistical differences in small sample size population might be di-
luted in a larger sample size and become not significant.31

The results showed that general knowledge about herbal medicines
was significantly affected by the participant’s socioeconomic back-
ground, urban dwellers, and age, the younger respondents were found
to be more knowledgeable compared to the older ones. The young co-
hort of respondents have a better access to information through social
media or their educational institutes, thus they are expected to be more
knowledgeable in this regard, which is also the case for respondents
from urban areas who would have access to information through health
education centers available throughout the urban areas. However, the

usage specific knowledge, such as doses and therapeutic procedures of
herbs appeared to widely depend on traditional practices or family
recommendations, both of which lack the necessary scientific basis.
This is an alarming finding that require urgent intervention from the
responsible authority as such practices place individuals and public

Table 3
Demographic association with knowledge score.

Variables β (95 % CI) P β (95 % CI) P

Male vs Female 0.240 (0.117, 0.363) 0.012 0.221 (0.172, 0.453) 0.152
Age (Reference 18) 0.555 (0.348, 0.763) < 0.001 0.371 (0.162, 0.686) <0.001
Urban vs rural 0.254 (0.534, 0.646) < 0.001 0.243 (0.120, 0.366) <0.001
Education (Ref no formal education) 0.341 (0.198, 0.386) 0.013 0.612 (0.495, 0.991) 0.260
Income (Ref < 2400) 0.442 (0.348, 0.802) < 0.001 0.481 (0.399, 0.682) 0.001

Fig. 2. Respondent’s attitude towards herbal medicines.
The respondents were asked for their experiences with herbal medicine use including side effects (A). Reporting of no side effects does not mean that the herbs did not
cause side effects, but rather no obvious side effects were notices. Also, the most common reasons for using herbal medicines (B) were reported as the belief that
herbal medicines are safe to use, effective in treating various diseases and cheap to purchase.

Fig. 3. Frequency of herbal medicine use.
The figure shows the practice of respondents in terms of herbal medicines
usage. The majority of respondents claimed that they often opt to use herbal
medicines as their first line of treatment instead of standard therapy and a few
respondents use herbs on a daily basis.

Table 4
Association of practice and demographics.

Variable Prefer herbal medicine over standard
medicines

β (95 % CI) P-Value

Age ≤34 year olds vs ≥35
year olds

0.411 (0.356,
0.456)

< 0.001

Education level ≤No formal education
vs ≥ high school

0.361 (0.120,
0.251)

< 0.001

Monthly income ≤4999 SAR vs ≥5000 0.650 (0.248,
0.363)

< 0.001

S.I. Alkhamaiseh and M. Aljofan Complementary Therapies in Medicine 48 (2020) 102255

4



health as a whole at a great risk. This risk is evident by the number of
side effects reported with almost half of the respondents claimed to
have experienced some form of side effects. These of course are the
obvious side effects that the participants have experienced following
the usage of unregulated herbal preparations, as it is not feasible to
measure/report the asymptomatic ones as they are likely to go un-
noticed.

In addition to the respondents’ belief about the safety of herbal
medicines, some participants claimed that herbal’s affordability and
availability make them a more convenient option to use than the
standard therapy. A number of studies from Saudi Arabia and other
countries have also reported that the cost of herbal medicine make
them an attractive option for many people particularly those from a low
socioeconomic background. For instance, Wang et al. 2011, reported
that a significant number of adults in the United States use alternative
therapies as they are cheaper than prescription medications.32 This
finding is supported by similar studies that listed cost as an influencing
factor amongst herbal medicine users including; from Australia,30 Saudi
Arabia,27–29 Lebanon,33 Serbia,34 South Korea,8 as well as many others.

Alarmingly, more than half of the respondents reported that they
use herbal medicine as their first line of therapy, including some who
consistently use herbal medicines daily and are willing to recommend
the use to minors. This finding is similar to previous reports that sug-
gested some herbal preparations or products are consumed for ther-
apeutic purposes on a daily basis. For instance, Myrrh, which is an oleo
gum resin obtained from Commiphora molmol, and Balsamodendron
myrrh trees,35 has been reported to be widely used among Saudis for the
treatment of microbial infections and wound healing.36 However, pro-
longed use of Myrrh or use in high concentrations can be toxic and
induce unregulated inflammation and abortion in pregnancy.35,36 The
chronic use of non-scientifically proven herbals and in the absence of
medical recommendation represent a high risk practice that will not
only affect the individuals, but the society as a whole. Therefore, there
is an urgent need to regulate the usage of herbal medicine such as
improving public health education and training on herbal medicine use
and risks as well as providing herbal medicine specialized centers and
clinics if possible.

5. Limitations and bias

The first drawback of the study is that there are more female par-
ticipants than males, which may indicate an unequal distribution of the
sample and does not represent the actual male to female ratio in the
kingdom. This may in fact be due to the recruitment of the respondents
who were recruited mostly at shopping centers and recreation sites that
are usually frequented by women more than men. This can be overcome
by including other potential recruiting sites such as coffee shops or
traditional males meeting places. The second limitation is that the study
was done in sections of the northern regions of Saudi Arabia and may
not be applicable to the whole population. However, there are no dif-
ferences in terms of practices between the different areas of Saudi
Arabia and the determined prevalence in this study is comparable to
previously reported studies from other regions. Other drawbacks of the
study including the failure to ask the respondents whether they inform
their healthcare providers about their herbal medicine use or not, as
well as not investigating the diseases or the indications for which the
herbals are used. These questions would have enable healthcare pro-
viders to be aware of these practices when dealing with patients.
Nevertheless, healthcare providers in the region should be aware of the
high percentage of herbal medicine use, and are encouraged to discuss
potential use with their patients in order to avoid future complications.

6. Conclusion

The current study represent one of the very few studies that have
surveyed a large number of participants in Saudi Arabia with more than

86 % response rate. There is a low level of knowledge about the risk of
herbal medicine amongst participants and a significantly high number
of consumption of non-scientifically proven herbal products for ther-
apeutic purposes, sometimes as a first line therapy. Participants’ belief
in herbal medicines, their affordability and availability are the most
important factors that influenced the participant’s usage. Therefore,
health education about the use and risk of herbal medicine should be
widely distributed to target as many people as possible.
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