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INTRODUCTION
Community pharmacies play a significant role in managing global obesity 
by providing services such as the supply of weight-loss medication and  
advice about its use, offering dietary and physical advices and calculat-
ing body mass index (BMI), however there is a need for improvement 
through the development of appropriate undergraduate and postgraduate 
courses and training programs to equip pharmacists with appropriate 
knowledge and skills to deliver healthy weight management services.1 
Extending weight-management  services from  community  pharmacies 
have been advocated even though weight management clinics in leisure 
centers and dieticians were preferred over community pharmacies for 
those trying to lose weight.2

Modern pharmacy curriculum is patient oriented, as it emphasizes  
on evidence-based medicine and integrates science and practice.3,4 
The College of Pharmacy (CP) in which this study was conducted has  
obtained was established in 2007 offering BSc pharmacy degree with  
patient-oriented curriculum.  In addition to the national accrediting 
board in UAE, the college has also obtained the Accreditation Council for  
Pharmacy Education (ACPE) international certification and is offering a 
new MSc program in Clinical Pharmacy. Students enrolled in the BSc  
pharmacy program need to register for the college and University  
required/elective courses. Of particular interest to the current study were 
the college required course “i.e. Drug Information and Literature Evalu-
ation (DI)” and the university elective course “Research Skills (RS)” as 
these two courses enable BSc pharmacy students to retrieve information  
from different types of resources, evaluate and synthesis evidence-based 
decisions using critical thinking and problem-solving skills in accor-
dance with the standards 11, 13 and 15 of the ACPE and other recom-
mendations.5,6 While drug information and literature evaluation course  
is pharmacy oriented and therefore applicable to the CP students, research 

skills course has general applicability and is a University requirement for  
the two colleges. Graduating pharmacists should be more discriminatory  
than the CE graduates in terms used and should be able to differentiate  
between scientific and unrealistic claims of adverts for a variety of  
medications. Additionally, they should be able to counsel patients on 
the suitable medications using appropriate resources.7-9 This is especially 
so for the weight loss products as these can be accompanied by adverse 
effects.10,11 Obesity imposes higher risks to many adverse health events 
including coronary heart diseases, high blood pressure, stroke, type 2  
diabetes, metabolic syndrome, cancer, osteoarthritis, sleep apnea and  
reproductive problems.12-17 In countries like UAE, obesity like diabetes, is 
a serious problem.18 For overweight or obese patients, pharmacies are the 
first place where they seek intervention for their condition, motivated 
usually by their health.19 Community pharmacy intervention in obesity 
as a risk factor can result in significantly effective and value for money 
results.20,21 
Increasing number of obese patients are choosing extreme measures  
such as elective bariatric surgery or may necessary need to undergo 
emergency surgery.22,23 In addition to following strict diet, exercise and 
changing life-style, many obese adults use the seemingly easiest approach 
to include herbal and prescription only medicines to lose weight.24-26 In 
UAE, the only approved pharmacological drug for weight management 
is the orlistat (Xenical) and many unsolicited weight loss products that 
find their way to the market get removed by the municipality or the 
health authorities, as they may contain harmful ingredients.27 Cheating 
through internet and tele-marketing ploys are ways in which harmful, 
ineffective and sometimes counterfeited drugs find their way to desper-
ate obese patients, who are encouraged by the false claims and/or cheap  
price.28,29 Among popular weight loss products that have not been  
allowed into the UAE or have been confiscated as a result of unlicensed 
marketing were Redline, Lipo 6X and Xenadrine RFA-X.30 
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We hypothesize that individual courses such as DI and RS that stimulate 
critical thinking can have influence on the perception of the students 
toward weight loss product claims. Therefore the purpose of the present  
study was to assess the impact of BSc pharmacy curriculum and particu-
larly DI course to equip future pharmacists with the tools to differentiate 
between claims of weight loss products by measuring how persuaded 
they are by the products’ claims using 5-point Likert scale.

METHODS
The work of this manuscript including the questionnaire were submitted  
to the University Ethics Committee and received exempt status. The 
study was carried out in accordance with the Declaration of Helsinki and 
International Ethical Guidelines.

Weight Loss Product Claims
The first task was to identify the weight loss products that are not  
approved by FDA, but available online or in UAE market along with clear 
package inserts describing the active constituents, indications and claims 
associated with their use. Only selected claims from orlistat (Xenical) 
package insert (FDA approved product) and from other researched 
weight loss products were put together after which they were classified 
into three categories: indicating the safety of the product, indicating the 
effectiveness of the product or indicating the convenience of use. Xenical 
is the only prescription weight loss product approved for UAE market. 
The search was conducted via different search engines including google 
(www.google.com) using individual or combination of the phrases: 
“weight loss product”, fat burning product”, “slimming product”, “miracle 
weight loss bills” and “anti-obesity product”. Pharmacies and department 
stores were visited to in Al Ain city (UAE) to look for information on 
general sales weight loss products. 

Questionnaire Preparation
A questionnaire was prepared to include the previously gathered and 
classified claims. Additional possible confounding factors were included  
in the questionnaire (although not tested) and included age, height, 
weight, academic study level and personal interest on weight loss. The 
enrollment into DI and/or RS course was investigated for the impact 
on students’ attitudes. The level of each claim persuasion was rated in 
5-point Likert scale. Additional category “Not Applicable” was added to 
the end of each scaled item. The student had to assess whether the state-
ment given in a weight loss product can individually persuade him/her 
to use or recommended the product for a friend. 

Study Design
In this cross-sectional descriptive study, the questionnaire was pilot 
tested and modified to be more explicit to the respondents. It was then 
introduced to the CP students from different study levels. The BSc Phar-
macy program in the CP consists of 9 study Semesters distributed over 
4.5 years of study. Additionally, the questionnaire was distributed to the 
College of Education (CE) to act as control in order to test the impact of 
the pharmacy curriculum, especially the DI course. Students currently 
enrolled in either courses are at a course completion stage since the ques-
tionnaire was distributed at the end of the Semester. The results from the 
5-point score were further summarized by calculating the proportion of 
students reporting a persuasion level of 4 or 5 as in favor of a product’s 
claim.

Statistical Analysis
Descriptive and analytic statistics were performed using SPSS, version 21  
(SPSS Inc, Chicago, IL). The preparations of the graph figures were  
conducted using Microsoft Excel (Microsoft Office 2010, Redmond, WA).

RESULTS
Weight Loss Product Claims
Searching the internet and UAE market resulted in the following weight 
loss products being identified having complete description (but were not 
FDA approved): Dr.Tim’s Raspberry Ketone (Dr. Tim’s, USA); Dr. Tim’s  
Garcinia Cambogia Extract (50% hydroxycitric acid (HCA), from  
Dr. Tim’s, USA); Kordel’s Citrimax Plus (Kordel, New Zealand); XL-S 
Medical Fat Binder (Omega Pharma, Belgium); Chitosan (NOW, USA); 
Capsiplex (Advanced Health, UK); Holland & Barrett Super Green Tea 
Diet (Holland & Barrett Retail Limited, UK); Phase 2 (NOW, USA). 
Products from different companies were included in the study even 
if they contained identical active ingredients, since the purpose of 
the study was to measure the claims of these products rather than the  
products themselves.  Information from these products and from Xenical 
are presented in Table 1.

Participants
A total of 199 students enrolled in the BSc pharmacy program and  
48 students from the CE participated in answering the distributed ques-
tionnaire. According to the information from the University registration 
office, about 67% of pharmacy students have participated in this survey 
while 17% have responded from the CE. The percentage of pharmacy  
participants who completed the RS course was 34.4%, while this  
accounted for 37.5% in the CE. The majority of pharmacy students  
answering information about their weight and height (67.2%) had a normal  
or healthy weight according to the BMI classification by the US CDC 
(i.e. 18.5 to 24.9). In contrast, 56.4% of participating students from the 
CE had normal weight.

Survey Results
Evaluation of Product’s Safety Statements
The item specifying that the drug is FDA approved received highest  
favor in both colleges. With the CP students, the proportion of students 
persuaded by this statement was 56.8% of the participants (95% CI 49.9%  
to 63.7%) and 47.9% (95% CI 33.4% to 62.4%) in the CE. The least  
convincing statement for the CP and CE was that the product’s drug is 
safe since it works in the stomach and digestive tract (Figure 1). The 95% 
CIs were 23.3% to 36.0% and 4.3% to 24.8% for the CP and CE respec-
tively, indicating no significant difference. 
Generally, CP students voted more positively to the different items tested.  
The impact of using different claims was more pronounced than the  
effect of participant type within each college. For example, percent of all 
possible significant difference detected (as evident from 95% CI results) 
was 33.3% in the CP participants compared to 13.3% in the CE when 
considering the type of claim in each subgroup. In contrast, the variability  
in favoring different claims because of participant type (i.e. college,  
enrolled or not enrolled in a course) was in the range from 0.0-10.7% of 
all possible differences (Table 2).
Students from the CP and currently enrolled/completed DI and RS 
favored the statement of FDA approval of the drug (95% CI 55.6% –  
83.9%) more than the student from the CE (95% CI 13.4% -53.2%).  
No other differences were detected because of participant type within or 
between the colleges.

Evaluation of Product’s Efficacy Statements
The results show that for the drug to be dispensed by a prescription was 
the highest persuading statement among the participants of the CP (95% 
CI 57.6% – 71.0%) and the CE (95% CI 33.4 – 62.4%), (Figure 2). On the 
other hand, statement indicating that non-clinical studies showed the 
drug to bind to fat and cholesterol in the digestive system received the 
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lowest persuading statement regarding the drug’s effectiveness in the CP 
(95% CI 24.2% – 37.1%) and the CE (95% CI 12.4% – 37.6%). 
In contrast to the results of safety statements, only pharmacy students 
were able to provide discriminatory favoring responses to different ques-
tion unlike the CE students. So, CP participants gave different responses 
to different statements. Of possible detectable differences according to 
the 95% CI results, 19.1% differences in favoring the rated items were 
identified. In addition, participants from the CP including those who 
neither had the course RS nor DI favored item 10: “supports healthy 
blood glucose levels and plays an important role in the proper utilization 
of proteins, fats and carbohydrates” more than the corresponding groups 
from the CE. No other clear indicators could be based on the participant 
type influencing the results.

Evaluation of Product’s Convenience Statements
In this study, only 3 items were evaluated regarding the convenience  
of using the weight loss products (Figure 3). The differences were only 
observed within the CP. For example, only 15.2% (95% CI 2.4% – 27.9%)  
favored the statement about the convenience of the energizing effect  
in the group who completed or currently enrolled in DI but not RS  
compared to the much higher persuasion rates in all CP participants 
(95% CI 31.4% - 45.0%). Similar trends were observed in the group never 
enrolled in DI or RS (95% CI 33.1% – 54.2%) and in the group completed 
or currently enrolled in the RS (95% CI 38.7% -72.4%). Also, the group 
who completed or currently enrolled in DI and RS had lower persuasion 
rate (95% CI 10.3% - 36.3%) compared to the group who never had the 
two courses in the CP (95% CI 41.1% - 62.4%). 

DISCUSSION
Nine products related to weight loss were included in this study and 
some claims regarding their safety, efficacy and convenience of use were 
determined. Some of these claims could have belonged to combination  
of categories, but for organizing purposes, they were listed in one  
category. For example, the statement “FDA approved” indicates both  
effectiveness and safety, but in our survey we listed the statement under 
the safety statement of the product, not the effectiveness.
The CP group had a higher percentage of students younger than 20 years 
compared to the CE. This also applies for the average age in both groups 
(p=0.001). However, this difference in age was small (19.6 vs 23.7 years) 
and was not correlated with significant imbalance in the distribution of 
students over the different academic levels. The BMI results did not show 
any significant difference between the CP and the CE and the majority of 
students (>50%) reported normal body weight. No male students were 
involved in the CE participants unlike the CP that involved 22.2% male  
students. The impact of this towards the discrimination between different 
statements associated with the weight loss products is unclear, but it is 
expected from a pharmacy program to provide students with abilities 
to be more vigilant of health terms related to obesity compared to CE 
students.31 While RS course is a University elective that can be taken at 
any academic level, DI course is a college required course that is taken 
at the beginning of the third year of the pharmacy program. The survey 
was conducted at the end of the academic semester when any student 
that was enrolled in the DI or RS course can be considered as have com-
pleted the course. Therefore, students who were enrolled in DI or RS at 
the time of the survey distribution were considered with the students 
who completed the course.
Generally, pharmacy students consistently reported higher percentages 
of persuasion by the statements of weight loss products. This may be 
partially explained by the terms used which are more recognizable by 
the CP compared to CE students and the presence of male participants 
from the CP. The use of the term “FDA approval” resulted in a signifi-
cant persuasion rate compared to other safety statements used for the CP 
participant. Also, the persuasion rate by CP students completing both 
RS and DI courses was significantly higher compared CE students who 
did not complete the RS course. Although the highest rate of persuasion 
was for the FDA approval in the CE, it was only significantly different 
from items 2 and 4 of safety statements. Additionally, students from CE 
who completed/currently enrolled in RS rated the FDA approval as more 
convincing compared to items 2, 3 and 4.
Similar trends were observed with statements associated with the prod-
ucts’ efficacy. A “prescription drug” received was significantly highest 
persuading efficacy statement reported by the CP students, except for  
the product being physician formulated. The number of persuasion  
differences by question type was reduced when considering the enrollment 

Table 2: Number and percent of differences detected based on different 
participant type for favoring each safety statement (refer to table I for 
item description) based on 95% confidence intervals results

Statements on 
Product’s Safety

Number of Differences 
By Participant Type

% from All Possible 
Differences

Item 1 1 3.6%

Item 2 3 10.7%

Item 3 0 0.0%

Item 4 0 0.0%

Item 5 0 0.0%

Item 6 0 0.0%

Table 3: Number and percent of differences detected based on different 
participant type for favoring each drug effectiveness statement (refer to 
table I for item description) based on 95% confidence interval results

Statements on Product’s 
Effectiveness

Number of Differences 
By Participant Type

% from All 
Possible 

Differences

Item 1 0 0.0%

Item 2 0 0.0%

Item 3 0 0.0%

Item 4 1 3.6%

Item 5 1 3.6%

Item 6 0 0.0%

Item 7 0 0.0%

Item 8 0 0.0%

Item 9 1 3.6%

Item 10 4 14.3%

Item 11 0 0.0%

Item 12 0 0.0%

Item 13 0 0.0%

Item 14 1 3.6%

Item 15 0 0.0%

Item 16 0 0.0%

Item 17 0 0.0%
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Different types of participants from the CP were convinced differently by 
the convenience statement that the product is having energizing effect. 
The lowest recorded persuasion by the statement was for the participants 
who currently enrolled or who have completed the course DI (but not RS), 
(15.2%). The latter finding may indicate that this subgroup of students 
believes that the statement sounded advertising than real scientific. 
However, no such effect was observed for students completing both RS  
and DI. Also, the CE participants did not indicate differences in persuasion 
regardless of the question type or participant type. 
Students did not have the opportunity to check the validity of the state-
ments or the scientific evidence behind them. Consequently, they had 
to rely on their personal attitudes from the knowledge and practice they 
had. Accordingly, DI course should provide more news publication and  
compare them to the original research for the students to become familiar  
with the types of baseless or nonscientific statements and reinforce 
course goals.32,33 Also offering integrated courses may enhance pharmacy  
student ability to be competent in providing health related services.  
Previous researches demonstrated that integrated pharmacy curricula  
especially between didactic and experiential components can help students 
develop their own integrations.3,34-37 In the future, similar studies should 
focus on students exiting the program to better assess performance of 
the program rather than individual courses. Also, this will enable the 
elimination of some confounding factors associated with the study and 
better assess the need for integrated courses.
The current study did not compare students from different age groups  
or from different academic levels as it was focused on the significant  
effect of special courses. CP students from senior levels tend to be more 
familiar with weight loss products and the mechanism by which they act 
as they progress through academic years compared to junior students. 
Moreover, new drugs are being approved by the FDA, e,g. lorcaserin 
and phentermine/topiramate extended release in 2012 and naltrexone/
bupropion in 2014, and the information may not be readily available to 
the current students.38 Consequently, continuing education on the newly 
approved and licensed products needs to be available to the graduating 
students. 

Figure 1: Percentage with 95% CI1 of participating students from the CP2 and 
CE3 who are persuaded by the safety statement of the weight loss products.

1: Confidence Interval.
2: College of Pharmacy.
3: College of Education.

Figure 3: Percentage with 95% CI1 of participants in favor of the weight loss 
product’s convenience statements from the CP2 and CE3. 

1: Confidence Interval.
2: College of Pharmacy.
3: College of Education.

Figure 2: Percentage with 95% CI1 of participants in favor of the weight loss 
product effectiveness statements (refer to table I for item description) from 
the CP2 and CE3. 

1: Confidence Interval.
2: College of Pharmacy.
3: College of Education.

in RS and/or DI courses. The CE participants also recorded the highest 
rate in the same item recorded by CP participants, but was not signifi-
cantly different from the persuasion by other statements. For a drug to be 
dispensed by a prescription indicates that physician and pharmacist are 
involved. This probably explains the confidence of the participants that 
the product would be effective for reducing body weight. The statement 
that the product is clinically proven meant more to the CP students than 
CE. This indicates the awareness of the CP participants that clinical trials 
are the pillar of evidence-based medicine as compared to the CE.
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Similar future studies should focus on the students exiting the phar-
macy program to better evaluate both the knowledge and skills gained 
throughout the program. 
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CONCLUSION
Most chronic diseases are caused by unhealthy lifestyle. Therefore, current 
pharmacy curriculum need to focus on the area of wellness rather than 
mainly on drugs and diseases. The current study failed to demonstrates 
that DI and/or RS courses are capable of imparting a different attitudes 
towards the claims of weight loss products. This necessitates changing 
the relevant course design to focus on practical issues such as the one in 
this study. Alternatively, courses can so that didactic courses to include 
experiential component. This study was not designed for the students to 
assess the claims themselves, since the settings of the administered ques-
tionnaire did not allow the student to check the validity of the claims. 
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