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Herbs were the predominant form of healthcare for the world’s population

before the advent of modern medicine and are still common among many underserved
populations (Su & Li, 2011; Rossler et al., 2007). HS products, including herbal
supplements, also have the potential for drug interaction (1zzo & Ernst, 2009; Moyad,
2010; Tsai et al., 2013; Van & Bogers, 2012), which necessitates consumer awareness
and diligence among healthcare professionals in their daily practice (Kemper et al.,

2006; Piening et al., 2012).

HS products play an important role in the general healthcare system of many
developing countries and are rapidly gaining popularity in many developed countries
(Chitturi & Farrell, 2008). WHO estimates that 80% of Asian and African populations
rely on traditional medicine as the primary method to meet their healthcare needs
(WHO, 2008). The scenario in developed countries is very similar with 70% to 80%
of the population using some form of complementary or alternative medicine. Most of
these can be used safely if the public is given the right education and advice (Barnes
et al., 2004). Physicians need to be ready to discuss their use with patients or advise

patients accordingly (Neergheen-Bhujun, 2013).

As HS products have a wide range of possible actions, their effectiveness and
safety for human consumption is of concern. Harmful side effects have been reported
following the use of some types of HS products (Tsai et al., 2013). For example,
Ginkgo Biloba has been implicated in the occurrence of epileptic seizure, and chronic
use of zinc may result in anaemia (Al-Ahmad et al., 2012; 1zzo & Ernst, 2009; Shaw

& Palmer, 2003).

Adverse events, such as allergy, drug interactions, heavy metal poisoning,

reactions to adulterants or contaminants and other toxicities, can arise from the product
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itself (Tachjian et al., 2011). When these problems occur, a rational approach to
management with resuscitation, symptomatic, and supportive care is essential. Clinical
features may give clues about the offending agents. HS products that possess
pronounced pharmacological effects or toxic constituents can be inherently poisonous,
and physicians should anticipate problems with such toxicities if they encounter

patients using these products (MOH, 2011).

Also, potentially hazardous interactions between HS products and some
medicines have been reported in the literature including synergistic effects, poisoning,
or inactivation of at least one of the substances (Tsai et al., 2013). For example, St.
John’s Wort is a substance that is used as a HS product to treat mild and moderate
depression. St. John’s Wort can induce liver enzymes and so has the potential to
interact with many narrow therapeutic range medicines that are metabolised through
the liver such as anti-depressants (Van & Bogers, 2012). Some other substances such
as garlic, ginger, and Ginkgo Biloba can induce the risk of bleeding when administered

with anticoagulants (Moyad, 2010).

Many HS products, used singly or in combination, have unknown effects.
Under the DSHEA, the U.S. Food and Drug Administration (FDA) does not mandate
any efficacy and safety assessments of HS products. This is unlike novel medicines

and over-the-counter drugs (USFDA, 2016).

HS products are generally regarded as safe by the USFDA unless proven
otherwise through its Adverse Event Reporting System (AERS). Since 2006, all
manufacturers, packers, distributors and retailers are responsible for reporting serious
adverse events associated with their products, including HS products, to the FDA’s

MedWatch system (Kailin, 2008).
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A study by Frankos et al. (2010) showed that many healthcare professionals
fail to report adverse events related to the use of HS products to the appropriate
authority, as many of them are unaware of the risks and benefits of HS products. Some
researchers have investigated the knowledge, attitudes and practices of physicians in
terms of complementary and alternative medicine, but there has been little focus on

herbal supplements (Clement et al., 2005).

1.2 Statement of Problem

In the United Arab Emirates (UAE) and particularly in Dubai, dietary
supplement products and herbal supplements are combined under a definition called
health supplement products (HS). Currently, there are limited data and information on
HS products and any related adverse events. In addition, unlike the situation in other
developed and some developing countries, in Dubai there is no surveillance or
reporting system for adverse events resulting from HS product use. It is probable that
there are adverse events associated with the consumption of HS products in Dubai.
There is a need, therefore, to investigate the current situation and explore the

possibilities of establishing a reporting system.

In many countries, spontaneous reporting or vigilance systems are the main
means of detecting safety issues associated with HS products. If suspected adverse
events associated with HS products do not reach the system, either through direct
patient reporting or through reporting from healthcare professionals, the detection of
safety issues may be missed or delayed (Gavaza et al., 2011; Piening et al., 2012). This
has important implications for public health protection. It is, therefore, important to

identify the extent of the problem and the underlying causes to inform public health

policy.



1.3 Research Questions

The following research questions were proposed to achieve the objectives of the

research:

1. What are the prevalence and characteristics of HS product consumption in the

general population of Dubai?

2. Are the consumers of HS products aware of and able to identify HS product

related adverse events?

3. How extensive is consumer knowledge about HS products?

4. Do HS products present any potential risks to human health, and, if so, what

is the level of this risk?

5. What are the knowledge, attitude and practice of healthcare professionals in
Dubai towards HS product related adverse events and the reporting or

notification of such events?

6. What is the level of reporting of suspected HS product related adverse events

in Dubai?

1.4 Research Aim

Previous studies have found that consumers are generally unaware of the risks
of HS products and associated adverse events. In addition, they are unaware of the
appropriate reporting process to the specific authorities in the event of adverse events.
Also, many healthcare professionals do not have adequate knowledge, attitude or
practice in relation to adverse events related to HS product consumption (Qassim et

al., 2014; Ting et al., 2010). In a study among community pharmacists working in the
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cities of Ajman and Sharjah, United Arab Emirates, only 4.9% were found to have
good knowledge of ADRs (Qassim et al., 2014). In a cross-sectional prospective study
conducted among US military physicians, 60% of the physicians observed adverse
events associated with HS and only 18% reported these events. Around 70%
physicians did not know how or where to report the adverse events associated with HS
(Cellini et al., 2013). The prevalence of HS product consumption ranges from 10% to
30% according to Kemper et al. (2006) and around 19% according to Hara et al.
(2011). In the case of Dubai, however, there is no information about the prevalence of
HS product consumption or any related risks. The main aim of this research, therefore,
is to evaluate the public health importance of HS product consumption related adverse

events in the Emirate of Dubai.

1.5 Research Objectives

The research objectives of this research are as follows:

a- To assess the knowledge of HS products, levels of consumption and
occurrence of adverse events in the population of Dubai.

b- To assess the knowledge, attitude and practice (KAP) of healthcare
professionals in Dubai regarding HS products and HS product related adverse
events.

c- To assess the reporting level of HS product related adverse events among
healthcare professionals in Dubai regarding HS products and HS product
related adverse events.

d- To understand the views on the setting up of a surveillance system.



1.6 Research Significance

HS products are imported and distributed in many countries where pre-
marketing safety and efficacy assessment is not usually a mandatory requirement
(Kailin, 2008). Despite high levels of HS product consumption in many countries,
there are low levels of reporting of related adverse events by consumers, manufacturers
and healthcare professionals (Al-Ahmad et al., 2012). In a free trading country like the
UAE, and especially in Dubai, the availability and consumption of HS products with
established harmful effects is an issue of significant public health importance (CPSS,

2016).

Healthcare professionals have a key role in identifying HS product related risks
and adverse events, but this role may be underdeveloped because of low levels of
knowledge and lack of awareness (Walji et al., 2009). For the first time in the UAE,
this research will provide an assessment of HS product awareness and practice among
both consumers (the general population) and healthcare professionals alike. It will
inform and help policymakers, where necessary, to develop programs for public and
professional education, establish new policies and regulations on HS products and an

adverse event reporting system (CPSS, 2016).

1.7 Organization of the Remainder of Dissertation

The remainder of this dissertation is structured as follows: chapter two reviews
the literature in eleven sections; section one presents introductory statements of the
chapter. Section two presents the diverse definitions of HS products. Section three
provides a review of the literature on the use and demand of HS products in the world

population and discusses the gap in knowledge in the UAE context. Section four
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describes the global regulations for HS products including the current codex aimed at
harmonising food and food supplement rules among all nations of the world. This
section gives an overview of the HS product regulations in the following countries:
USA, Canada, Australia, and UAE (Dubai). Section five considers the safety and
efficacy of HS products including HS product interactions with other food and/or
drugs, or other HS products. This section also discusses the various types of HS
product related adverse events. Section six presents the literature on global adverse
event monitoring systems for HS products including adverse event reporting systems
and post-market surveillance. In addition, it discusses the adverse event monitoring

system of HS products in some leading countries.

Section seven discusses patient disclosure of HS product use information to
healthcare professionals. Section eight identifies the literature on healthcare
professionals’ knowledge, attitude and practice of HS product related adverse events.
Section nine reviews the current literature on the challenges in adverse event data
collection and analysis including the under-reporting of adverse events and the quality
of data collection. Section ten discusses the benefits of having an adverse event
reporting and monitoring system. The last section of this chapter discusses in summary

all related HS concepts in relation to the current research.

Chapter three covers the methods used in this research, namely two cross-
sectional studies using questionnaires in four sections. The first section presents
introductory statements on the research methods. The second section presents details
of the survey of HS product consumption in the population of Dubai including study
design, study setting, study participants, sampling, sample size, survey instrument, the

actual questionnaire including variables, data management including re-coding and
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interpretation of the variables, statistical analysis, data limitation, and ethical approval
and safeguarding participants. Section three presents similarly on the knowledge,
attitude and practice of HS product related adverse events among healthcare
professionals. The last section provides a summary of all related information regarding

research methods.

Chapter four presents the results from the analysis of the two cross-sectional
studies. Chapter five discusses these findings. It presents a summary for each of the
study objectives that have emerged from the findings and review of the literature. This
chapter also presents the strengths of the study and reviews the limitations of the

research.

Chapter six presents a summary of the previous chapters and the conclusion of
the findings. This chapter also presents the lessons and contribution of the study for

academics and practitioners and makes recommendations for further research.
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Chapter 2: Literature Review

2.1 Introduction

Dietary or health supplements (HS) are widely consumed by people across the
world and their availability in the global market has been increasing in recent years.
They are readily available without prescription and their regulation is not as stringent
as medicines/drugs. Though many HS have a clean safety history, various
reports/studies imply potential safety concerns regarding the quality and use of these
products. Apart from regulating the manufacture and introduction of HS into the
market, it is also important to monitor, collect and analyse the adverse events that may

be caused by HS to improve the safety of HS use.

These products are becoming an integral part of diet plans, mostly in developed
countries. Increasing awareness of essential nutrients and their importance in
maintaining a healthy lifestyle has led to a higher consumption of these supplements
to offset a perceived lack of essential nutrients from normal diets. Over the years,
increasing numbers of products have entered the markets under the label of HS. Today,
HS is an umbrella term used to denote a vast variety of supplements that may include
vitamins, minerals, herbs or other plants, amino acids, enzymes, and fibres among
other products. They are available in various dosage forms and are meant to be

exclusively taken by oral route.

Unlike drugs, for which safety profile is well documented and closely monitored
with established mechanisms, HS are thought to be harmless and safe for consumption
without undergoing vigorous clinical testing. Even though established regulatory and

monitoring policies are in place in many countries, adverse events caused by the
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consumption of HS may not be adequately reported. This results in a potential health
hazard which may go undetected. Lack of awareness about the potential harmful
effects of HS among both consumers and healthcare professionals emphasizes the need

for more effective regulatory and monitoring systems.

The prevailing policies in regulating the consumption of HS in various countries
together with the mechanisms established to identify the potential health risks caused
by HS are discussed here. The limitations of current policies and monitoring systems
and the specific areas which could make health supplement surveillance more
inclusive are also discussed. Dubai, United Arab Emirates (UAE), has an HS market
that is expanding year by year. As a result, there is a need to have proper monitoring
and reporting systems. In this thesis, extensive research has been carried out to review
the regulation and monitoring of HS, the reporting of adverse events in various
countries, the various factors preventing the effectiveness of these systems and the

need to improve existing systems with specific focus on Dubai.

In this chapter, a detailed review of available literature on the following essential
topics was carried out including HS definitions, use of HS in the world population,
global regulations of HS, efficacy, safety and adverse events of HS, global adverse
event monitoring systems for HS, disclosure of HS use to healthcare professionals,
healthcare professionals’ knowledge, attitude and practice on HS related adverse
events, challenges in adverse event data collection process and analysis, and the

benefits of having an adverse drug reaction reporting and monitoring system.

The research questions played a vital role in the selection of the topics for the

literature review.
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After finalising the topics, the literature review was written from access to the
library of the UAE University and Hamadan Bin Mohammed Smart University. Some
of the literature was accessed from the Pubmed on-line library. The literature search
was conducted using a set of key words and phrases suitable for the framework, like
health supplements, dietary supplements, risks of health supplement, use of health
supplement, adverse events of health supplements, global regulation of health
supplements, food supplements, etc. The literature and related topics were reviewed.
Around 87 publications were shortlisted from a total number of 216 as references for
the literature review chapter. This filtration process excluded articles after abstract

review, after full article review and after data abstraction due to weak evidence.

2.2 Health Supplement - Definitions

The definition of HS differs from country to country and the products considered
as HS also differ. The World Health Organization (WHQO) and the United States
Dietary Supplements Health and Education Act (DSHEA) of 1994 both define dietary
supplements as products (other than tobacco) that are meant to supplement the diet.
Both include vitamins, minerals, herbs, botanical products, amino acids, and dietary

substances in their definitions (Phua et al., 2009).

The Consumer Products Safety Section (CPSS) of Dubai Municipality defined
HS as products (other than tobacco) complementary to the diet that include one or
more of any dietary ingredient like vitamin, mineral, herb or other botanical, and/or
amino acid ingredients. Additionally, dietary substance is defined as any preparation
that is planned for use by any individual to enhance the diet’s nutritional value by

amplifying the overall dietary intake and in a concentrated dosage form, a metabolite
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preparation, element, extract, or a blend of any of the ingredients mentioned earlier

(CPSS, 2015).

Under Canadian federal regulations, natural health products (NHPs) are
technically a sub-category of drugs. Any substance naturally found in plants, animals,
fungi, algae or microorganisms (regardless of the source used for the supplement) that
is used to diagnose, treat or prevent disease and is suitable for self-care use is
categorized as an NHP in Canada. This category includes vitamins (regardless of
source), minerals, traditional Chinese medicines, Ayurvedic medicines, Native North
American medicines, traditional herbal remedies and homeopathic medicines.
Biologics such as insulin, tobacco and marijuana are specifically excluded from the

NHP definition (Walji et al., 2010).

2.3 Use of Health Supplement in the World Population

The use of HS is increasing worldwide. People around the world consider
supplements to be safer and more effective than conventional medicines. Ready
availability of HS without prescription and extensive advertisements make them the
people’s medicine of choice for many ailments. Supplements are preferred over
conventional medicines for the treatment of digestive conditions, common respiratory
ailments and for weight management (NBJ’s Supplement Business Report, 2012). In
the United States (US) the use of HS is increasing year by year. Statistics show that
65% of the population in 2009, 66% in 2010 and 69% in 2011 were using HS (Gahche

et al., 2011; Council for Responsible Nutrition, 2003).

The demand for HS is also increasing globally. The global HS market was worth

$243 billion in 2014 (Jose, 2015). The number of visits to providers of complementary
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and alternative medicine (CAM) exceeds those to primary care physicians, for annual
out-of-pocket costs of $30 billion. Herbal products constitute the major proportion of
these treatments (Tachjian et al., 2010). In the US, sales of HS reached $28.1 billion
in 2010, a 4.4% growth over 2009 sales. Top supplement categories included:
multivitamins ($4.9 billion), sports nutrition powders and formulae ($2.8 billion), B
vitamins ($1.3 billion), calcium ($1.3 billion), and fish/animal oil ($1.1 billion) (NBJ’s

Supplement Business Report, 2012).

According to recent studies, the use of HS and herbal preparations has also
increased in the Middle East (Mamtani et al., 2015). In Dubai, the demand for and sale
of HS are increasing year by year. The increasing number of HS premises in Dubai
indicates the growing HS market: 690 premises in 2014, 740 premises in 2015, and
800 premises in 2016 (CPSS, 2016). In addition, the increasing number of on-line
applications for importing HS to Dubai, as shown in Table 2.1, supports evidence of
the growth in the market. The HS consignment statistics in Dubai for the years 2012
to 2015 indicate that the number of consignments containing HS imported to Dubai
through Dubai ports increased by 86% from 2012 to 2015 (see Table 2.1 for more
details). This probably relates to increased consumption of HS in Dubai as the
percentage of non-complied HS in Dubai increased from 55% in 2013 to 63% in 2015.
This indicates that a growing number of various, new and non-registered types of HS

are being imported and marketed in Dubai (CPSS, 2016).
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Table 2.1: Health supplement consignments (number, weight) Dubai 2012-2015

Year Quantity Gross Weight (Kg)
2012 2019 2,940,877.89
2013 2448 3,790,542.40
2014 3224 4,702,010.22
2015 3752 4,790,351.00

Table compiled by the author from data from Consumer Products Safety Section
Annual Reports 2012-2015.

2.4 Global Regulations of Health Supplements

Despite the belief that HS are safe, these products are pharmacologically active
and therefore have inherent risk. Most countries are aware of the need for regulation
of HS and have regulatory systems for HS. HS are regulated by different authorities
around the world. The policies and procedures of established authorities
internationally and in various countries in terms of HS regulation are discussed in the

following sections.

2.4.1 Codex: harmonising food and food supplement rules

In 1962, the Codex Alimentarius (food code) Commission (Codex) was created
to harmonise health food standards internationally by two United Nation (UN)
Organizations, the Food and Agriculture Organization (FAQO) and the World Health
Organization (WHO). Codex comprises more than 150 member countries and
international organizations that meet to exchange information and ideas related to food
safety and trade issues. The members of Codex are also members of WHO and FAO.
Codex Alimentarius is a collection of standards, codes of practice, guidelines, and
other recommendations. It has become the global reference point for consumers, food
producers and processors, national food control agencies, and the international food

trade. Currently, Codex Alimentarius lists more than 200 standards, encompassing
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issues like labelling, additives, methods of analysis and sampling, food import and
export inspection and certification, pesticides in foods, and contaminants. The code
also deals with nutrition and foods for special dietary uses, which includes dietary
supplements. The Codex Committee on Nutrition and Foods for Special Dietary Uses
(CCNFSDU), hosted by Germany, meets every year to study the nutritional problems
referred by the Codex Alimentarius Commission. The committee also considers draft
provisions on nutritional aspects for all foods and develops guidelines, general

principles, and standards for foods for special dietary uses (Das & Sen, 2014).

The CCNFSDU began discussions on the guidelines for vitamin and mineral
food supplements in the 1990s and these were adopted in 2005. The guidelines were
limited only to food supplements that contain vitamins and/or minerals, where these
products are regulated as foods. Although guidelines address the composition of
vitamin and mineral supplements, including sources, safety, purity, and
bioavailability, they only provide criteria for establishing maximum amounts of
vitamins and minerals per daily portion of supplement consumed rather than setting
upper limits for vitamins and minerals in supplements. The packaging and labelling
requirements of vitamin and mineral supplements are also addressed in the guidelines

(Das & Sen, 2014).

These guidelines unfortunately do not address the broad category of dietary
supplements, which includes herbals, amino acids, metabolites, concentrates, and
many other non-essential nutrients. The codex in its current form has limited global
implementation and individual countries have established more effective regulations

on a wider range of food supplements (Das & Sen, 2014).
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where the knowledge towards HS was reported to be unsatisfactory (Kwan et al.,

2006).

Previous studies have likewise obtained results consistent with this view in
which poor knowledge about pharmacovigilance and ADRs reporting was reported
among community pharmacists (Afifi et al., 2014; Vessal et al., 2009; Toklu & Uysal.,
2008; Bawazir, 2006; Li et al., 2004). However, some research findings are contrary
to our results and showed good knowledge about how to report ADRs (Evans et al.,
2006; Zolezzi & Parsotam, 2005; Green et al., 2001). This difference may be due to
different study area, different sample sizes with varied demographic characteristics

and scales.

In a further study in Gujarat, India, it was found that 65% of participants were
knowledgeable about the terminology of adverse drug reactions (ADR) and 63% knew
about the role of the National Pharmacovigilance Centre, but that 60% of community
pharmacists considered all herbal products to be free from ADRs (Rathod & Panchal,
2014). Moreover, several research studies have revealed gaps in information on HS
and adverse event reporting among healthcare professionals (Cellini et al., 2013;
Oshikoya & Awobusuyi, 2009). This poor knowledge about HS may indicate a need
for improved education and training both as part of continuing professional

development and within the basic curriculum.

Nearly all healthcare professionals in this study agreed that reporting HS related
adverse events was necessary, but only 40% said they did not know where to submit
any report. The findings of US study (Cellini et al., 2013) reported that 70% of
healthcare professionals do not know where to report the adverse events associated

with HS.
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Regarding the healthcare professionals knowledge about how and where to
report ADR, our study showed that 60% of respondents were knowledgeable about the
existence of national PV program. This is in accordance with 59.3% of Ting et al.,
(2010) study and 55.9% of Qassim et al., (2014) study, whereas only 28% of
healthcare professionals in SathviK et al., ( 2014) study were knowledgeable about
ADR reporting system in the UAE. However, some research findings are contrary to
our results and showed more knowledge and awareness about local PV system
(Bawazir, 2006; Van et al., 2002; Green et al., 2001). The implications of this factor

results in that ADR go unnoticed and left unreported.

Furthermore, a KAP survey among healthcare professionals in a teaching
hospital in India reported that fewer than half (40%) of the respondents knew how to
report ADRs (Bajaj & Kumar, 2013). A possible explanation for this negative practice
in this study might be due to the fact the most healthcare professionals (77.5%) did not
know to whom to report an adverse event. In addition, most of them (74.7%) had no
training on how to report adverse events. Further, onerous demands of other work
duties coupled within adequate professional conduct compromise the reporting rate of
HS related adverse events. This may cause pharmacists to execute their services in too
short a time. Therefore, there is an essential need for educational interventions among
healthcare professionals to improve their knowledge and increase their reporting rate

of HS.

According to a study performed in Ras Al Khaimah, UAE, 18% of participant
pharmacists indicated that they reported ADR to different set-ups and 6% of them

reported ADR on at least two occasions. Moreover, only 3.6% of community
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pharmacists from Ajman and Sharjah have submitted ADR report to Ministry of Health

or pharmaceutical companies (Osama & Rana, 2014).

About half of the sample prescribed or supplied HS to patients or consumers and,
of these, about a quarter had experience of adverse events in their patients or
consumers. These are lower than the results reported by another study conducted
among military physicians, where 60% observed adverse events in their patients
associated with HS (Cellini et al., 2013). In this study, only about one fifth of those

experiencing an adverse event always reported these events.

Experiences towards HS product related adverse events play an important role
in the perception of ADR and influence how healthcare professionals will report
ADRs. In the sample, the majority reported that they felt confident when reporting an
adverse event, similar to findings in a study conducted among community pharmacists
that assessed their knowledge and attitude about ADR. It showed a positive attitude
towards ADR reporting and that respondents felt that they had an important role to

play in ADR reporting (Qassim et al., 2014).

Findings and reports from other studies have shown that a lack of knowledge
was one of the important factors that prevented healthcare professionals from advising
patients/customers on herbs and herbal preparation use in a positive way (Ghia & Jha,
2013). These findings, however, differ from the findings in this study, where literacy
and language were the most commonly identified barriers limiting discussion of HS
products. Also, a study carried out in Saudi Arabia among community pharmacists
concluded that a lack of time and a lack of reliable resources were the commonly
identified barriers (Al-Arifi, 2013). The differences with the study reported here may

be due to cultural differences.
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5.3 Strengths

An important strength of the first survey was that it used a large random sample
of the general population and, therefore, there can be confidence that the findings are
generalizable to the whole Dubai population. The sampling frame was a list of
households and mobile telephone numbers registered to each of those households.
Lists are regularly updated by the Dubai Statistics Centre. Households were randomly
sampled from each of six geographical areas in Dubai. Telephone numbers were
randomly sampled from each household. The sample obtained mirrors what is known
of the population of Dubai in terms of age, gender, nationality, education and income.
The sample size was estimated before the start of the study and was considered of
adequate power. The questionnaire was adapted from published instruments and
revised by experts to ensure content validity. It was accurately translated into Arabic
and tested to ensure the clarity of the questions and the respondents' ability to provide
accurate answers. Interviewers were trained to increase reliability and reduce
interviewer bias. The CAPI telephone interview helped to ensure a good response rate,
minimise interviewer effects and provided a good level of anonymity. The use of
mobile telephone numbers rather than fixed telephone numbers further minimised
selection bias since response was not open to those who just happened to be at home
when calls were made. Finally, the entry of data directly into the database reduced the

incidence of data entry errors and facilitated rapid data processing and analysis.

The second survey was completed on-line by participants who were invited by
e-mail to take part. Although the e-mail lists were complete and included the entire
target population, as expected, the response rate was low, selection bias affecting the

external validity of the results. Care was taken with the construction of the
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questionnaire and anonymity of the respondents was assured so that there could be
greater confidence in the internal validity of the results. Despite the lower response

rate, the sample obtained still provided adequate power.

5.4 Limitations

There were several limitations to the study. First, as with any cross-sectional
design, it is not possible to infer cause and effect or the direction of any associations
between dependent and independent variables. While there is reasonable confidence
in the generalisability of the results, selection and response bias may affect this. It has
not been possible to compare non-responders with responders to investigate further
this source of bias. Also, since the study was conducted in Dubai, it will not be directly
generalizable to other Emirates. Although based on questionnaires that had been used

in other studies, the questionnaires used in this study had not been separately validated.
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Chapter 6: Conclusion

This study included two cross-sectional surveys. The firststudy was a population
based survey with a cross-sectional design which aimed to measure HS use in Dubai
and the incidence of related adverse events. The survey was conducted by telephone
with the participation of 1,203 residents of Dubai. The study attempted to gather
information on HS consumption, local knowledge of HS, adverse events related to HS

consumption, and the reporting habit of adverse events among the population in Dubai.

The consumption of HS products is common in many countries such as the USA.
As per the findings of this study, however, this is not the case in Dubai, UAE which
has a consumption rate of only 38%. The degree of knowledge of participants about
HS may play a vital role in the reduction of adverse events associated with HS use, as

85.54% of participants in this study who had used HS had knowledge about HS.

The second study was a survey based on a cross-sectional descriptive study using
an on-line questionnaire to assess the levels of knowledge, attitude and practice (KAP)
of Dubai healthcare professionals regarding HS products and any perceived related
adverse events. The inspiration for this cross-sectional study came from a belief in the
importance of raising the awareness of HS and any related adverse events among
healthcare professionals to improve the quality of patient care. Regarding the
healthcare professional survey, improper behaviour towards HS was one of the
markers of poor knowledge. The present study revealed poor knowledge among

healthcare professionals towards HS products and HS product related adverse events.

Health professionals appear to be insufficiently knowledgeable about HS use and

any related risks among their patients/consumers. Health professionals should be
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attentive to any possible adverse health events from the use of such supplements. It is
recommended that physicians and healthcare professionals include questions about the
use of HS when acquiring a medical history from patients/consumers. It is further
recommended that all HS producers clearly label ingredients and any known side
effects of their use. Finally, and importantly, it is recommended that those considering
the use of HS in future should have their lifestyle assessed by a healthcare professional

prior to any such use.

The overall attitude of healthcare professionals was perceived to be relatively
negative. Few included HS in an adverse report to the related authorities as most did
not know to whom to report such an event. This reporting behaviour highlights several
issues and calls for a safety monitoring system for HS products. In addition, it is
possible that consumers fail to tell their physicians or pharmacists about any adverse
events arising from their use of HS. This means that the current situation may not
reveal many HS-related adverse events. There is, therefore, a need for initiatives to
raise awareness among professionals and HS users of an avenue for reporting adverse
events. Ad hoc reporting systems are at present a mainstay of detecting signals of
safety concerns associated with HS. If a suspected adverse event associated with HS
does not reach the appropriate personnel, or if a proper reporting system is not in place,
either through direct patient reporting or through reporting from healthcare
professionals, then patient safety is at risk with resultant important implications for

public health.

6.1 Managerial Implications

It is anticipated that this thesis will make a positive contribution to HS product

research and reform debate in the UAE. By assessing the current consumption rate



149
among the population and the levels of knowledge of such products, by exposing some
of the related adverse events and by shedding light on the KAP levels of healthcare
professionals in Dubal, it is felt that an important knowledge gap has been filled. The
resultant recommendations should help to focus future debate and decision making at
the highest level within and among both national and local government departments

and health authorities.

6.2 Research Implications

It is hoped that this study will provide a platform for future HS research in the
UAE. The study may set the scene for an objective approach to a better understanding
of HS products eligible for inclusion in the reporting system. The study also allows
researchers to identify challenges through academic research and to make evidence-
based policy recommendations that support reporting system reform activities in the
UAE. In addition, future research may be presented to policy makers at national and

international meetings, seminars and conferences.

In conclusion, this study offers a valuable contribution to HS, KAP, and
reporting system research in the UAE, and allows for international comparisons and

global benchmarking.
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Appendix B: Risk Assessment Module

Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Alfalfa Short-term Negligible Low Low (1+2+2+2+2)/5 (1+1+3+3+1)/5 = Medium
toxicity Low Low Medium = 1.8
Long-term Low High High 1.8
toxicity Low High High Low Medium
Interactions of Low Low Medium
food/drugs
Contamination
with heavy metals
Pesticides residue
Bilberry/ eyebright Short-term Negligible Low Low (1+2+2+1+1)/5 (1+2+2+1+1)/5 = Low
toxicity Low Low Medium = 14
Long-term Low Medium Medium 14
toxicity Negligible Low Low Negligible Low
Interactions of Negligible Low Low
food/drugs
Contamination
with heavy metals
Pesticides residue
Garlic Short-term Negligible Low Low (1+1+2+1+1)/5 (1+1+2+1+1)/5 = Low
toxicity Negligible Medium Low = 1.2
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Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM | (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Interactions of NA NA NA
food/drugs
Contamination
with toxicants
Pesticides residue
Glucosamine Short-term Negligible Medium Low (1+2+3+1+1)/5 (2+2+2+2+2)/5
toxicity Low Medium Medium =16 =2
Long-term Moderate Medium High
toxicity Negligible Medium Low Low Medium Medium
Interactions of Negligible Medium Low
food/drugs
Contamination
with toxicants
Pesticides residue
L-Carnitine Short-term Negligible High Medium (1+2+1+1+1)/5 (3+1+2+2+2)/5
toxicity Low Low Medium =12 =2
Long-term Negligible Medium Low
toxicity Negligible Medium Low Negligible Medium Low
Interactions of Negligible Medium Low
food/drugs
Contamination
with toxicants
Pesticides residue
Potassium Short-term Negligible Low Low (1+1+2)13 (1+2+2)/3
toxicity Negligible Medium Low = 1.33 = 1.67
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Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM | (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Long-term Low Medium Medium
toxicity NA NA NA Negligible Medium Low
Interactions of NA NA NA
food/drugs
Contamination
with toxicants
Pesticides residue
Vitamin B12 Short-term Negligible Medium Low (1+1+2)13 (2+2+2)/3
toxicity Negligible Medium Low =1.33 =2
Long-term Low Medium Medium
toxicity NA NA NA Negligible Medium Low
Interactions of NA NA NA
food/drugs
Contamination
with toxicants
Pesticides residue
Vitamin E Short-term Negligible Low Low (1+1+1)73 (1+2+3)/3
toxicity Negligible Medium Low =1 =2
Long-term Negligible High Medium
toxicity NA NA NA Negligible Medium Low
Interactions of NA NA NA
food/drugs

Contamination
with toxicants
Pesticides residue
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Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM | (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Vitamins A & D Short-term Negligible Low Low (1+2+2)/13 (1+3+2)/3
toxicity Low High High = 1.67 =2
Long-term Low Medium Medium
toxicity NA NA NA Low Medium Medium
Interactions of NA NA NA
food/drugs
Contamination
with toxicants
Pesticides residue
Zinc Short-term Negligible High Medium (1+2+1)/3 (2+2+1)/3
toxicity Low Medium Medium =1.33 = 1.67
Long-term Negligible Medium Low
toxicity NA NA NA Negligible Medium Low
Interactions of NA NA NA
food/drugs
Contamination
with toxicants
Pesticides residue
Bee Pollen Short-term Low Medium Medium (2+1+2+2+3)/5 (2+1+1+2+2)/5 Medium
toxicity Negligible Low Low =2 =16
Long-term Low Low Medium
toxicity Low Medium Medium Low Medium
Interactions of Moderate Medium High
food/drugs
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Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM | (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Contamination
with heavy metals
Pesticides residue
Spirulina Short-term Low Low Medium (2+2+2+3+2)/5 (1+1+1+3+1)/5
toxicity Low Low Medium =22 =14
Long-term Low Low Medium
toxicity Moderate High High Low Low Medium
Interactions of Low Low Medium
food/drugs
Contamination
with heavy metals
Pesticides residue
Echinacea Short-term Low Medium Medium (2+4+4+2+1)/5 (2+1+1+1+1)/5
toxicity High Low High =26 =12
Long-term High Low High
toxicity Low Low Medium Moderate Low Medium
Interactions of Negligible Low Low
food/drugs
Contamination
with heavy metals
Pesticides residue
Glandular Extract Short-term High High Extreme (4+4+4)13 (3+3+1)/3
toxicity High High Extreme =4 = 2.33
Long-term High Low High
toxicity NA NA NA High Medium Extreme
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Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM | (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Interactions of NA NA NA
food/drugs
Contamination
with heavy metals
Pesticides residue
Guarana Short-term (2+2+3+2+2)/5 (2+2+2+1+1)/5
toxicity Low Medium Medium =22 =16
Long-term Low Medium Medium
toxicity Moderate Medium High Low Medium Medium
Interactions of Low Low Low
food/drugs Low Low Low
Contamination
with heavy metals
Pesticides residue
Kelp Short-term (3+3+3+2+2)/5 (1+1+1+1+1)/5
toxicity Moderate Low Medium = 26 =1
Long-term Moderate Low Medium
toxicity Moderate Low Medium Moderate Low Medium
Interactions of Low Low Medium
food/drugs Low Low Medium
Contamination
with heavy metals
Pesticides residue
Morinda Citrifolia Short-term Negligible Low Low (1+1+2+1+2)/5 (1+1+1+1+1)/5
toxicity Negligible Low Low =14 =1
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Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM | (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Long-term Low Low Medium
toxicity Negligible Low Low Negligible Low Low
Interactions of Low Low Medium
food/drugs
Contamination
with heavy metals
Pesticides residue
Parsley Short-term Negligible Low Low (1+1+3+1+3)/5 (1+1+1+1+1)/5
toxicity Negligible Low Low =18 =1
Long-term Moderate Low Medium
toxicity Negligible Low Low Low Low Medium
Interactions of Moderate Low Medium
food/drugs
Contamination
with heavy metals
Pesticides residue
St. John’s Wort Short-term Moderate Medium High (3+3+4+2+2)/5 (2+2+3+1+1)/5
toxicity Moderate Medium High =28 =138
Long-term High High Extreme
toxicity Low Low Medium Moderate Medium High
Interactions of Low Low Medium
food/drugs

Contamination
with heavy metals
Pesticides residue
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Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM | (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Cayenne Pepper Short-term Low Medium Medium (2+4+3+2+1)/5 (2+1+2+1+1)/5
toxicity High Low High =24 =14
Long-term Moderate Medium High
toxicity Low Low Medium Low Low Medium
Interactions of Negligible Low Low
food/drugs
Contamination
with heavy metals
Pesticides residue
Cimicifuga Racemosa Short-term Low Low Medium (2+4+4+2+1)/5 (1+1+2+1+1)/5
toxicity High Low High =3 =12
Long-term High Medium Extreme
toxicity Low Low Medium Moderate Low Medium
Interactions of Negligible Low Low
food/drugs
Contamination
with heavy metals
Pesticides residue
Damiana Folia Short-term (2+4+3+3+2)/5 (2+1+2+2+1)/5
toxicity Low Medium Medium =28 =16
Long-term High Low High
toxicity Moderate Medium High Moderate Medium High
Interactions of Moderate Medium High
food/drugs Low Low Medium
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Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM | (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Contamination
with heavy metals
Pesticides residue
Ephedra Short-term Low Medium Medium (2+4+4+4+2)/5 (2+2+2+2+1)/5
toxicity High Medium Extreme =32 =18
Long-term High Medium Extreme
toxicity High Medium Extreme Moderate Medium High
Interactions of Low Low Medium
food/drugs
Contamination
with heavy metals
Pesticides residue
Fructus Cynosbati Short-term (1+3+3+3+2)/5 (2+1+2+1+1)/5
toxicity Negligible Medium Low =24 =14
Long-term Moderate Low Medium
toxicity Moderate Medium High Low Low Medium
Interactions of Moderate Low Medium
food/drugs Low Low Medium
Contamination
with heavy metals
Pesticides residue
Ginger Short-term Negligible Low Low (1+2+3+1+2)/5 (1+1+1+1+1)/5
toxicity Low Low Medium =16 =1
Long-term Moderate Low Medium
toxicity Negligible Low Low Low Low Medium
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Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM | (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Interactions of Low Low Medium
food/drugs
Contamination
with heavy metals
Pesticides residue
Licorice Short-term Negligible Low Low (1+1+2+3+1)/5 (1+1+2+2+1)/5
toxicity Negligible Low Low =16 =14
Long-term Low Medium Medium
toxicity Moderate Medium High Low Low Medium
Interactions of Negligible Low Low
food/drugs
Contamination
with heavy metals
Pesticides residue
Lycopene Short-term Negligible Low Low (1+1+2+1+1)/5 (1+1+2+1+1)/5 Low
toxicity Negligible Low Low =12 =12
Long-term Low Medium Medium
toxicity Negligible Low Low Negligible Low
Interactions of Negligible Low Low
food/drugs
Contamination
with heavy metals
Pesticides residue
Melatonin Short-term Low Low Medium (2+2+3)/13 (1+3+2)/3 Medium
toxicity Low High High = 2.33 =2
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Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM | (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Long-term Moderate Medium High
toxicity NA NA NA Low Medium
Interactions of NA NA NA
food/drugs
Contamination
with heavy metals
Pesticides residue
Oxymatrine Short-term (2+1+1+1+1)/5 (2+1+1+1+1)/5
toxicity Low Medium Medium =12 =12 Low
Long-term Negligible Low Low
toxicity Negligible Low Low Negligible Low
Interactions of Negligible Low Low
food/drugs Negligible Low Low
Contamination
with heavy metals
Pesticides residue
Yohimbe Short-term High High Extreme (4+4+4+3+3)/5 (3+3+3+2+2)/5
toxicity High High Extreme = 3.6 =26
Long-term High High Extreme
toxicity Moderate Medium High High High Extreme
Interactions of Moderate Medium High
food/drugs

Contamination
with heavy metals
Pesticides residue
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Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM | (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Calcium Short-term Negligible Low Low (1+2+3)/3 (1+1+2)/3 Medium
toxicity Low Low Medium =2 = 1.33
Long-term Moderate Medium High
toxicity NA NA NA Low Low
Interactions of NA NA NA
food/drugs
Contamination
with heavy metals
Pesticides residue
Magnesium Short-term Negligible Low Low (1+2+3)/3 (1+1+2)/3 Medium
toxicity Low Low Medium =2 = 1.33
Long-term Moderate Medium High
toxicity NA NA NA Low Low
Interactions of NA NA NA
food/drugs
Contamination
with heavy metals
Pesticides residue
Chondroitin Short-term Negligible Low Low (1+2+2+3)/4 (1+1+1+1)/4 Medium
toxicity Low Low Medium =2 =1
Long-term Low Low Medium
toxicity Moderate Low Medium Low Low
Interactions of NA NA NA
food/drugs
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Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM | (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Contamination
with heavy metals
Pesticides residue
Conjugated Linolenic Acid Short-term Low Medium (2+3+3+2)/4 (2+1+2+1)/4
toxicity Moderate Low Medium =25 =15 High
Long-term Moderate Medium Medium
toxicity Low Low High Moderate Medium
Interactions of NA NA Medium
food/drugs NA
Contamination
with heavy metals
Pesticides residue
Fish Oils Short-term Negligible Medium (1+3+3+3+3)/5 (2+1+2+2+2)/5
toxicity Moderate Low Low =26 =138 High
Long-term Moderate Medium Medium
toxicity Moderate Medium High Moderate Medium
Interactions of Moderate Medium High
food/drugs High

Contamination
with heavy metals
Pesticides residue
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Name of the chemical Associated Severity Probability (The Risk Score Average impact Average Risk Score
hazard (Ingredient) Risk(s) (Level of chances of that risk (Risk score, SUM (Risk probability SUM | (Risk score,
with the impact on happening) found by Impact values)/ (Risk Probability found by
ingredient the Human combining number of risks values)/ number combining
Health) impact and in same category of risks in same average
probability on category impact and
the risk average
matrix) probability
on the risk
matrix)
Iron Short-term Low Medium Medium (2+4+3+2+1)/5 (2+1+2+2+1)/5
toxicity High Low High =24 =16 Medium
Long-term Moderate Medium High
toxicity Low Medium Medium Low Medium
Interactions of Negligible Low Low
food/drugs

Contamination
with heavy metals
Pesticides residue
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Appendix C: Risk Assessment Matrix

Severity
NEGLIGIBLE 1 LOW 2 MODERATE 3 HIGH 4
small/unimportant not likely minimal serious/important will affect the | maximum importance could

to have a major effect on
Human Health

importance has an
effect on Human
and impact on
health

human health
significantly/suffers serious
injuries/requires immediate
action

result in disaster/death/serious
injuries or toxicity

Probability

- Lowi Low MEDIUM
risk has rarely been a
1 2
problem
_ MEDIUM 2 Low MEDIUM
risk most likely occurs 5 4
with this ingredient
HIGH 3
risk will occur and
associated with the use
of this ingredient MEDIUM
3

MEDIUM
3
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Negligible coded as (1) for small/unimportant that not likely to have a major effect on
human health, Low coded as (2) for an effect on human and impact on the health/requires
medical treatment, Moderate coded as (3) for serious/important that will affect the human
health significantly/suffers serious injuries requires immediate action, High coded as (4) for

maximum importance that could result in disaster/death/serious injuries or toxicity.

The probability of the risk matrix was ranging from Low coded as (1) for risk has
rarely been a problem, Medium coded as (2) for This risk will most likely occur with this
ingredient, and High coded as (3) for the risk will occur and associated with the use of this

ingredient/possibly multiple times, and has occurred in the past.
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Appendix D: Individual Ingredient Overall Risk Score

Alfalfa scored low as an average score of severity level of impact on the human
health, and scored medium as an average score of probability level of chances of that

risk happening (Soto-ZarazUa et al., 2016; CPSS, 2015). The final score was medium.

Bilberry/ eyebright scored negligible as an average score of severity level of
impact on the human health, and scored low as an average score of probability level
of chances of that risk happening (Rouhi-Boroujeni et al., 2015; CPSS 2015). The final

score was low.

Garlic scored negligible as an average score of severity level of impact on the
human health, and scored low as an average score of probability level of chances of
that risk happening (EMA, 2016; Nethathe & Russell, 2014; CPSS, 2015). The final

score was low.

Ginkgo Biloba scored low as an average score of severity level of impact on
the human health, and scored medium as an average score of probability level of
chances of that risk happening (Edwards et al., 2015; Diamond & Bailey, 2013;
Nethathe & Russell, 2014; CPSS, 2015). The final score was medium.

Grape Seed Extract scored negligible as an average score of severity level of
impact on the human health, and scored low as an average score of probability level
of chances of that risk happening (UMMC, 2015; Nieto-Garcia et al, 2014; CPSS,
2015). The final score was low.

Panax Ginseng scored low as an average score of severity level of impact on
the human health, and scored low as an average score of probability level of chances
of that risk happening (Lee et al., 2012; Kiefer & Pantuso, 2003; Popovich et al., 2011;
Nethathe & Russell, 2014; CPSS, 2015). The final score was medium.

Siberian Ginseng scored negligible as an average score of severity level of

impact on the human health, and scored low as an average score of probability level
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of chances of that risk happening (Cicero et al., 2004; Kiefer & Pantuso, 2003; CPSS,

2015). The final score was low.

Pygeum Africanum scored low as an average score of severity level of impact
on the human health, and scored medium as an average score of probability level of
chances of that risk happening (Moyad, 2014; CPSS, 2015). The final score was

medium.

Saw Palmetto scored low as an average score of severity level of impact on the
human health, and scored low as an average score of probability level of chances of
that risk happening (Avins et al., 2013; CPSS, 2015). The final score was medium.

L-Cysteine scored low as an average score of severity level of impact on the
human health, and scored medium as an average score of probability level of chances
of that risk happening (McGavigan et al., 2015; CPSS, 2015). The final score was

medium.

L-Methionine scored low as an average score of severity level of impact on the
human health, and scored low as an average score of probability level of chances of
that risk happening (Tapia-Rojas et al., 2015; CPSS, 2015). The final score was

medium.

Lysine scored low as an average score of severity level of impact on the human
health, and scored medium as an average score of probability level of chances of that
risk happening (Huang et al., 2016; CPSS, 2015). The final score was medium.

Methylsulfonyl Methane scored negligible as an average score of severity level
of impact on the human health, and scored low as an average score of probability level
of chances of that risk happening (Johansson et al., 1998; CPSS, 2015). The final score

was low.

Chromium (Chromium Picolinate) scored low as an average score of severity

level of impact on the human health, and scored low as an average score of probability
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level of chances of that risk happening (Thompson et al., 2013; Sun et al., 2015; CPSS,

2015). The final score was medium.

Tryptophan scored low as an average score of severity level of impact on the
human health, and scored medium as an average score of probability level of chances
of that risk happening (Oketch-Rabah et al., 2016; CPSS, 2015). The final score was

medium.

Vitamin C scored low as an average score of severity level of impact on the
human health, and scored medium as an average score of probability level of chances
of that risk happening (NIH, 2016; Costa et al., 2015; Jemaa et al., 2017; Nadpal et al.,
2016; NIH, 2016; CPSS, 2015). The final score was medium.

Amino Acids scored low as an average score of severity level of impact on the
human health, and scored low as an average score of probability level of chances of
that risk happening (Zhenyukh et al., 2017; CPSS, 2015). The final score was medium.

Caffeine scored low as an average score of severity level of impact on the
human health, and scored medium as an average score of probability level of chances
of that risk happening (Gurley et al., 2015; Campana, 2014; Jabbar & Hanly, 2013;
CPSS, 2015). The final score was medium.

Creatine scored negligible as an average score of severity level of impact on
the human health, and scored low as an average score of probability level of chances
of that risk happening (Dickinson et al., 2014; CPSS, 2015). The final score was low.

Folate (Folic Acid) scored negligible as an average score of severity level of
impact on the human health, and scored low as an average score of probability level
of chances of that risk happening (Manshadi et al., 2014; Zhao et al., 2014; CPSS,

2015). The final score was low.

Gentian scored moderate as an average score of severity level of impact on the

human health, and scored medium as an average score of probability level of chances
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of that risk happening (Akileshwari et al., 2012; Huang et al., 2015; CPSS, 2015). The

final score was high.

Lecithin scored negligible as an average score of severity level of impact on
the human health, and scored low as an average score of probability level of chances
of that risk happening (Chen et al., 2015; CPSS, 2015). The final score was low.

Lutein scored low as an average score of severity level of impact on the human
health, and scored low as an average score of probability level of chances of that risk
happening (Olmedilla-Alonso et al., 2014; CPSS, 2015). The final score was medium.

Royal Jelly scored low as an average score of severity level of impact on the
human health, and scored low as an average score of probability level of chances of
that risk happening (Karaca et al., 2010; CPSS, 2015). The final score was medium.

Selenium scored moderate as an average score of severity level of impact on
the human health, and scored medium as an average score of probability level of
chances of that risk happening (Yang & Jia, 2014; CPSS, 2015). The final score was
high.

Vitamin B6 scored negligible as an average score of severity level of impact
on the human health, and scored medium as an average score of probability level of
chances of that risk happening (Zhang et al., 2013; CPSS, 2015). The final score was

low.

Vitamin D scored negligible as an average score of severity level of impact on
the human health, and scored high as an average score of probability level of chances
of that risk happening (Reis et al., 2009; CPSS, 2015). The final score was medium.

Glucosamine scored low as an average score of severity level of impact on the
human health, and scored medium as an average score of probability level of chances
of that risk happening (Jacobs et al., 2013; CPSS, 2015). The final score was medium.
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L-Carnitine scored negligible as an average score of severity level of impact
on the human health, and scored medium as an average score of probability level of
chances of that risk happening (Serban et al., 2016; CPSS, 2015). The final score was

low.

Potassium scored negligible as an average score of severity level of impact on
the human health, and scored medium as an average score of probability level of
chances of that risk happening (Chatterjee et al., 2010; CPSS, 2015). The final score

was low.

Vitamin B12 scored negligible as an average score of severity level of impact
on the human health, and scored medium as an average score of probability level of
chances of that risk happening (Grober et al., 2013; CPSS, 2015). The final score was

low.

Vitamin E scored negligible as an average score of severity level of impact on
the human health, and scored medium as an average score of probability level of
chances of that risk happening (Ledesma et al., 2011; CPSS, 2015). The final score

was low.

Vitamins A & D scored low as an average score of severity level of impact on
the human health, and scored medium as an average score of probability level of
chances of that risk happening (Ergin et al., 2013; CPSS, 2015). The final score was

medium.

Zinc scored negligible as an average score of severity level of impact on the
human health, and scored medium as an average score of probability level of chances
of that risk happening (Plum et al., 2010; CPSS, 2015). The final score was low.

Bee Pollen scored low as an average score of severity level of impact on the
human health, and scored medium as an average score of probability level of chances
of that risk happening (Petersen, 1977; CPSS, 2015). The final score was medium.
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Spirulina scored low as an average score of severity level of impact on the
human health, and scored low as an average score of probability level of chances of
that risk happening (Pilkington & CAM-Cancer Consortium, 2015; Karkos et al.,
2010; UMMC, 2013; CPSS, 2015). The final score was medium.

Echinacea scored moderate as an average score of severity level of impact on
the human health, and scored low as an average score of probability level of chances
of that risk happening (Karsch-Vélk et al., 2014; Lawrenson et al., 2014; CPSS, 2015).

The final score was medium.

Glandular Extract scored high as an average score of severity level of impact
on the human health, and scored medium as an average score of probability level of
chances of that risk happening (Hadayer & Schaal, 2016; Gangwar et al., 2015; CPSS,
2015). The final score was extreme.

Guarana scored low as an average score of severity level of impact on the
human health, and scored medium as an average score of probability level of chances
of that risk happening (da Costa Krewer et al., 2014; CPSS, 2015). The final score was

medium.

Kelp scored moderate as an average score of severity level of impact on the
human health, and scored low as an average score of probability level of chances of
that risk happening (Barton & McLean, 2013; Rosen et al., 2014; CPSS, 2015). The

final score was medium.

Morinda Citrifolia scored negligible as an average score of severity level of
impact on the human health, and scored low as an average score of probability level
of chances of that risk happening (Assi et al., 2015; CPSS, 2015). The final score was

low.

Parsley scored low as an average score of severity level of impact on the human
health, and scored low as an average score of probability level of chances of that risk
happening (Khosravan et al., 2017; CPSS, 2015). The final score was medium.
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St. John’s Wort scored moderate as an average score of severity level of impact
on the human health, and scored medium as an average score of probability level of
chances of that risk happening (Knuppel & Linde, 2004; Cui & Zheng, 2016;
Hohmann et al., 2016; CPSS, 2015). The final score was high.

Cayenne Pepper scored low as an average score of severity level of impact on
the human health, and scored low as an average score of probability level of chances
of that risk happening (Nantakornsuttanan et al., 2016; CPSS, 2015). The final score

was medium.

Cimicifuga Racemosa scored moderate as an average score of severity level of
impact on the human health, and scored low as an average score of probability level
of chances of that risk happening (Wuttke & Seidlova-Wuttke, 2015; CPSS, 2015).

The final score was medium.

Damiana Folia scored moderate as an average score of severity level of impact
on the human health, and scored medium as an average score of probability level of
chances of that risk happening (Avelino-Flores et al., 2015; CPSS, 2015). The final

score was high.

Ephedra scored moderate as an average score of severity level of impact on the
human health, and scored medium as an average score of probability level of chances
of that risk happening (Council for Responsible Nutrition, 2003; CPSS, 2015). The

final score was high.

Fructus Cynosbati scored low as an average score of severity level of impact
on the human health, and scored low as an average score of probability level of chances
of that risk happening (Andersson et al., 2012; CPSS 2015). The final score was

medium.

Ginger scored low as an average score of severity level of impact on the human
health, and scored low as an average score of probability level of chances of that risk
happening (Kafeshani, 2015; CPSS, 2015). The final score was medium.
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Licorice scored low as an average score of severity level of impact on the
human health, and scored low as an average score of probability level of chances of
that risk happening (Qiao et al., 2014; Hruby et al., 2013; CPSS, 2015). The final score

was medium.

Lycopene scored negligible as an average score of severity level of impact on
the human health, and scored low as an average score of probability level of chances
of that risk happening (Selvan et al., 2014; Viuda-Martos et al., 2014; CPSS, 2015).

The final score was low.

Melatonin scored low as an average score of severity level of impact on the
human health, and scored medium as an average score of probability level of chances
of that risk happening (Hartz et al., 2015; CPSS, 2015). The final score was medium.

Oxymatrine scored negligible as an average score of severity level of impact
on the human health, and scored low as an average score of probability level of chances
of that risk happening (Lu et al., 2015; CPSS, 2015). The final score was low.

Yohimbe scored high as an average score of severity level of impact on the
human health, and scored high as an average score of probability level of chances of
that risk happening (NIH, 2016; Wongkrajang et al., 2014; CPSS, 2015). The final

score was extreme.

Calcium scored low as an average score of severity level of impact on the
human health, and scored low as an average score of probability level of chances of
that risk happening (Quinn et al., 2013; CPSS, 2015). The final score was medium.

Magnesium scored low as an average score of severity level of impact on the
human health, and scored low as an average score of probability level of chances of
that risk happening (Hruby et al., 2013; CPSS, 2015). The final score was medium.



209

Chondroitin scored low as an average score of severity level of impact on the
human health, and scored low as an average score of probability level of chances of
that risk happening (UMMC, 2015; CPSS, 2015). The final score was medium.

Conjugated Linolenic Acid scored moderate as an average score of severity
level of impact on the human health, and scored medium as an average score of
probability level of chances of that risk happening (Koba & Yanagita, 2014; CPSS,
2015). The final score was high.

Fish Oils Acid scored moderate as an average score of severity level of impact
on the human health, and scored medium as an average score of probability level of
chances of that risk happening (Mason & Sherratt, 2016; CPSS, 2015). The final score
was high.

Iron scored low as an average score of severity level of impact on the human
health, and scored medium as an average score of probability level of chances of that
risk happening (Aigner et al., 2015; CPSS, 2015). The final score was medium.
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Appendix E: Information Sheet A

Title of project: Health supplement use and related adverse events in Dubai

You are being invited to take part in a research study. Before you decide it is
important for you to understand why the research is being done and what it will
involve. Please take time to read the following information carefully and discuss it
with others if you wish. Ask us if there is anything that is not clear or if you would like
more information. Take time to decide if you wish to take part.

Several of several chemicals within the content of health supplement products
(HS) may affect human health by inducing certain adverse events. Previous studies
found that consumers are generally unaware regarding HS risks, its associated adverse
events and proper reporting process to concerned authorities. This study aims to
conduct a population based cross-sectional survey to identify the prevalence of HS
consumption in the population of Dubai and the adverse events related to HS
consumption. It is up to you to decide to take part or not. If you decide to take part you
are still free to withdraw at any time and without giving a reason. The information and
opinions you provide will be kept strictly confidential and used only for research
purposes. Your name and details cannot be linked to this survey and will not be
identified in any report/publication. The completion and submission of the electronic
questionnaire indicates the agreement for participation and acts as signature of the
consent form.

The study is sponsored by the College of Medicine and Health Sciences of the
United Arab Emirates University as well as Dubai Municipality and reviewed by the

Al Ain Medical District Human Research Ethics Committee.

For any further information regarding the study, please contact:

Naseem M. R. Abdulla

Tel: +971 45035554

E-mail: nmrafee@gmail.com
5 March 2015

Thank you very much for participating in the study.
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Section A. Demographic Data

Age
Gender Male m Female m
Marital status Married o Single o | Divorced o Widow O
Nationality Drop down list in on-line questionnaire
Employment )

Government O Private O Self-employed o
status
Tit Physician o Specialized physician o Pharmacist o

itle

Assistant pharmacist O Other 0 Specify (c..vovvnnnnnn.. )
Work Lessthan 1 yearo 1-2years o 3-4 years O
experience 5-6 years O More than 6 years O
Insurance

Yes o Noo

coverage
Education Graduate O Post graduate o
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Section B. Knowledge

Do you know what health supplements are?

Yes o No o

! Don’t know O
2 | Please, list as many health supplements as you can. Cooeeeeeie, )
Do you agree with the statement that health Yes o Noo D
3 supplements are harmless? on’t know O
Do you know about adverse events of health Yes o Noo D
4 supplements? on’t know O
Please, list as many adverse events of health oo )
° supplements as you can.
6 | Do you know what surveillance system is? ves o Moo
Don’t know O
. Do you know about any existing surveillance system Yes o Specify
in the UAE? (eonen. ) No o
o Do you know about any adverse event reporting system Yes o Specify
in your institution/organization? (G ) No o
9 Do you know to whom you can report an adverse Yes O No o
event?
Have you ever received any continuing education on No o Electronic
health supplement products? learning o Product
orientation
10 (Principle) o
Official training
courses 0 Other O
Specify (...)
1 Have you read a scientific article related to adverse Yes O No o
events of health supplements in the last 6 months?
1 Have you ever received training on how to report an Yes O No o

adverse event?
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Section C. Practice

Do you sell/prescribe/dispense any
health supplements at practice site?
(if your answer is “No”, please
proceed to section D)

Yes O No O

Which type of health supplements do
you usually
prescribe/advice/dispense? (you can
choose more than one answer)

Dietetic o Energy drink
o Food o Herbal o

Mineral o Sport

nutrition o Vitamin o Other O
Specify (.......... )
Which form of health supplements Caplets o Capsule oChewableo
do you usually tablets
prescribe/advice/dispense?
Chews/ o Drink o Drops o
(you can choose more than one Gumm
answer) ummy
Gel o Gel caps o Granule o
Liquid o Lozenges o Powder o
Softgelso  Spray o Tablet o
Vegicapso Wafers o Don’t O
know
Do you have a system to record Yes O No O

health supplements use?

How often do you discuss health
supplement products use with your
patients/customers? (if your answer
is “Never”, please proceed to
question C9)

Always o Often o

Sometimes 0 Never O

What is the topic of discussion about
health supplement products use with
your patients/customers? (you can
choose more than one answer)

Product effect o Product adverse
event 0 Product quality o Product
price o Other o Specify (.......... )

Which of the following health
supplement products information
sources are helpful in caring for your
patients/customers? (you can choose
more than one answer)

Internet o Printed material O
Multimedia o Other o

What are the barriers that limit
discussing health supplement

Literacy o Cultural ethics o
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products with your
patients/customers? (you can choose

Language o Social level o

Oth Specify (..........
more than one answer) ero pecity ( )
Have you ever experienced an Yes O
adverse event related to health No o
9 supplement consumption in
patients/customers during your
practice? (if your answer is “No”,
please proceed to question C14)
How frequently have you Once o Occasionally (monthly
10 | encountered adverse events related to | or rarer) o Frequently (every
health supplement consumption? week) O
11 | What was the adverse event? Abdominal Alopecia Anorexia o
(you can choose more than one pain o -
answer) Asthenia o Chest Convulsion
pain o
O
Dermatitis Diarrhea  Dizzines
O O O
Dyspneac Edemao Headach
O
Hypotensi Nauseao Pain O
ono
Pruritus o Pyrexia  Sedation
O O
Urticaria o VVomiting
O
How often have you recorded health | Always o Often o
5 (i
12 supplemerlts adve:\’rse events? (if your Sometimes 0 Never O
answer is “Never”, please proceed to
question C14)
To which higher authority/ personnel Ministry of Health o
did you report health supplement Seni .
enior phys1c1an O
13 | adverse events? (you can choose
more than 1 answer) Pharmacist in-charge o
Other o Specify (......... )
Is adverse event reporting form Yes o Noo Don’t Knowno
14 available when you are at the job of

prescribing/dispensing medicines to
the patients/customers?
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Section D. Attitude

You report health supplements related
adverse events to the higher
authority/personnel.

Strongly agree o Agree o Neutral o

Disagree o Strongly disagree o

What is the reason if you
don’t/wouldn’t report an adverse
event?

(you can choose more than one

answer)

It’s not important 0 Don’t know where
to report o Don’t know what is
adverse event of health supplement o
Concerned that the report is a false
alert o Lack of time to investigate the
case at work o Consider as extra work
(not your concern) o Difficulty in
confirming/distinguishing the adverse
event 0 Other Specify (........... ) O

Do you think it is important to report
all adverse events of health supplement

products?

Yes (all) o Only when hospitalisation
is needed o Only when itis life

threatening o No O

What do you think about the
establishment of a surveillance system
of adverse events related to health

supplement consumption?

Definitely beneficial i Somewhat
beneficial o Not sure o Not

beneficial o Definitely not beneficial O

Are you concerned about legal
problems of reporting an adverse

event?

Definitely o Somewhat o

Not sure 0 Not o Definitely not o

Do/would you feel confident when

reporting an adverse event?

Definitely o Somewhat o

Not sure o Noto Definitely not o
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Appendix G: Information Sheet B

Title of project: Healthcare Professionals’ Knowledge, Attitude and Practice of
Health Supplement Products Related Adverse Events

You are being invited to take part in a research study. Before you decide it is
important for you to understand why the research is being done and what it will
involve. Please take time to read the following information carefully and discuss it
with others if you wish. Ask us if there is anything that is not clear or if you would like
more information. Take time to decide if you wish to take part. Several chemicals
within the content of health supplement product (HS) may affect human health by
inducing certain adverse events. Previous studies found that consumers are generally
unaware regarding HS risks, its associated adverse events and proper reporting process
to concerned authorities. More, many healthcare professionals have inadequate
knowledge, attitude and practice (KAP) on the issue. This study aims to conduct a
cross-sectional survey to identify the level of KAP among healthcare professionals in
the Emirate of Dubai.

It is up to you to decide if to take part. If you decide to take part you are still
free to withdraw at any time and without giving a reason. The information and opinions
you provide will be kept strictly confidential and used only for research purposes. Your
name and details cannot be linked to this survey and will not be identified in any
report/publication. The completion and submission of the electronic questionnaire
indicates the agreement for participation and acts as signature of the consent form.

The study is sponsored by the College of Medicine and Health Sciences of the
United Arab Emirates University as well as Dubai Municipality and reviewed by the

Al Ain Medical District Human Research Ethics Committee.

For any further information regarding the study, please contact:
Naseem M. R. Abdulla
Tel: +971 45035554
E-mail: nmrafee@gmail.com
March 2015
Thank you very much for participating in this study.
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