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Abstract

Objective: The objective of the present study was to determine the knowledge
and practices among Trinidad and Tobago school-attending adolescents towards
energy drinks (ED), alcohol combined with energy drinks (AwED), weight-
altering supplements (WAS) and vitamin/mineral supplements (VMS) and their
experience of adverse effects associated with such use.
Design: A cross-sectional, proportionate, stratified sampling strategy was adopted
using a self-administered, de novo questionnaire.
Setting: Secondary schools throughout Trinidad and Tobago.
Subjects: Students aged 15–19 years.
Results: Five hundred and sixty-one students participated, an 84 % response rate;
43?0 % were male, 40?5 % East Indian and 34?1 % mixed race. VMS, ED, WAS and
anabolic steroids were used by 52?4 %, 44?0 %, 8?9 % and 1?4 % of students,
respectively, with 51?6 % of ED users using AwED. Predictors of use of AwED
were males and students who played sport for their school (OR 5 1?9; 95 % CI
1?2, 3?2 and OR 5 2?6; 95 % CI 1?4, 4?7, respectively). Predictors of ED use
were males and attendees of government secondary schools (OR 5 1?7; 95 % CI
1?1, 2?4 and OR 5 1?7; 95 % CI 1?2, 2?4, respectively). Side-effects, mainly
palpitations, headaches and sleep disturbances, were reported in 20?7 % of
dietary supplement users.
Conclusions: Many adolescent students in Trinidad and Tobago use dietary
supplements, including ED and AwED, and about one-fifth of users experience
side-effects. Identification of students at risk for ED, AwED and WAS use and
education of students about the dangers of using dietary supplements need to be
instituted to prevent potential adverse events.
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Adolescence is a time of experimentation. Experimentation

can assist adolescents in recognizing their personal limits

but could also negatively affect their current and future

health(1,2). Health-compromising behaviours include sub-

stance use, such as cigarettes and alcohol, as well as the

use of large amounts of caffeine. These behaviours are

considered to be risk-taking behaviours when the action

‘involves the implementation of options that could lead to

negative consequences’(3), such as driving after consuming

large amounts of alcohol.

Dietary supplements include vitamin/mineral prepara-

tions (VMS), weight-altering supplements (WAS; sub-

stances that persons use to either increase or decrease

their weight), caffeinated energy drinks (ED) and herbal

products. Caffeine is used by adolescents to keep alert

while studying, partying, playing computer games or using

cellular phones(4). ED are a major source of caffeine. Over

the last decade, the market has been flooded with

the ever-popular Red Bull�R and Monster�R brands. ED

have increased in popularity in the USA, with over 30%

of adolescents using them. In addition to acquiring more

energy and maintaining alertness, the use of ED has been

promoted to improve concentration, increase performance

and increase weight loss(5).

ED contain large amounts of caffeine and gurana. The

inappropriate use of these drinks can lead to side-effects

of the cardiovascular and central nervous systems, which

include arrhythmias, sleep disturbances and habituations

in adults(5,6). The side-effects of ED are magnified when

they are consumed with alcohol(7) and such combinations

are commonly used by young adults(8,9). Persons who use

alcohol combined with energy drinks (AwED) were

found to consume more alcohol(7) and were involved in

more risk-taking activity than those who consumed
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combinations of alcohol with mixer drinks other than

ED(10). Furthermore, adolescents often have an altered

perceived body image of themselves with a desire to

seek an ideal body(11). In trying to achieve the perfect

body, adolescents may adopt unhealthy practices such as

vomiting after eating and using laxatives(11), WAS or ana-

bolic steroids(12). Stimulants such as ephedra, which are

banned in many countries but still common in weight-loss

pills purchased over the Internet, have been associated

with strokes and cardiac arrhythmias(13) and anabolic

steroids used for weight and muscle gain have been linked

to cardiac disease, sudden cardiac death(14), skin disorders,

aggression and psychosis(15).

ED, with or without alcohol combined, herbal supple-

ments and anabolic steroids used for weight management

are presently not well regulated(16) and have been asso-

ciated with some serious side-effects(16,17). As such, the

unregulated use of dietary supplements represents an

additional compounding risky behaviour in the adolescent

population.

There are gaps in the literature concerning the use of ED

and AwED in adolescents. Published studies have focused

on the use of AwED by young adults in university settings

using convenience sampling(8–10,18). Previous studies on

the use of ED in adolescents have been done in highly

developed countries such as the USA and Germany

but these studies have been limited by language(19) and

current access of data on a website that is no longer

functional(5). Actual side-effects of ED previously were

documented in young adults in one study(9). Children and

adolescents were found to be more sensitive to the effects

of caffeine than adults(20). However, at this time it is

unclear if the effects of caffeine in adults can be extra-

polated to children and adolescents(5). No other study

known to the authors examined the actual side-effects

experienced by adolescents who use dietary supplements.

The primary aim of the present study was therefore

to determine the use of dietary supplements, namely ED

and AwED, WAS and VMS, within a student adolescent

population aged 15–19 years from Trinidad and Tobago.

Additionally, secondary aims of the study were to deter-

mine the reasons for use of ED and the side-effects

experienced by users. The results of the study could help

identify adolescents attending school who are at risk

for the unregulated use of these supplements and help

provide evidence for informing a national policy on ED

and WAS for the Ministry of Education. The minimum age

for purchasing alcohol in Trinidad and Tobago is 18 years

old. However, the law is not clear on the consumption of

alcohol in persons less than 18 years old(21).

Methods

In Trinidad and Tobago, students sit a secondary assessment

examination prior to being placed into secondary schools at

11–12 years old. Secondary schools in Trinidad and Tobago

are either government-assisted/private secondary schools

(GASS) or government secondary schools (GSS). The

highest performers in secondary assessment examinations

are sent to the GASS and the lower performers are sent to

the GSS. School attendance is compulsory until 15 years old.

Secondary-school attendance can be for as long as 8 years.

Instruments

As there were no validated questionnaires located by the

researchers looking at the variables being explored in the

present study, a de novo questionnaire with nineteen

items was designed to collect data from secondary-school

students. This included dietary supplements use, the

adolescents’ actual and perceived body weight, and their

weight-management behaviours aimed at weight loss or

weight gain. Fourteen questions were directly related to

the current paper and are described herein.

Questions 1–7 examined dietary supplements use

and possible factors associated with the use of dietary

supplements. Factors such as age, gender, ethnicity,

type of secondary school attended, exercise and sports

participation, perception of body weight (normal weight,

underweight or overweight) and the individual’s per-

ception of health status were explored.

Question 8 was an investigation of the classes of dietary

supplements that were being used by the students.

Questions 9 and 10 were an investigation of the specific

use of ED and AwED among the students. Question 11

was used to examine the side-effects experienced by the

students using dietary supplements. Question 12 was an

inspection of who used anabolic steroids and Question 13

was an examination of the adolescents’ use of a product

that would lead to an ideal body now but at the expense

of a shortened lifespan or illness later in life. Question 14

looked at students’ knowledge of dietary supplements by

evaluating what benefits and adverse effects they knew

were associated with the use of these products. Box 1

shows questions 8–14 of the questionnaire.

Six secondary-school students aged 15–19 years attending

a clinic (three boys and three girls) were asked to pre-test

the questionnaire for ease of understanding the wording

and layout. The questionnaire was then re-administered

to the six students a week later and the test–retest ratio

varied from 0?83 to 1?00 for each of the questions. The

content validity was assessed by a primary-care physician,

a nutritionist and a sociology teacher, who reviewed

the questions to determine their suitability for use in a

primary-care setting and suitability of content for students

15–19 years old. Minor adjustments were made to the

original questionnaire based on the recommendations of

the reviewers.

Procedure

The study was conducted according to the guidelines set

forth in the Declaration of Helsinki and all procedures
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involving human subjects were approved by the local

ethics committee. Institutional approval was obtained.

Written informed consent was obtained from all participants.

The study was cross-sectional in design. A proportionate,

stratified sampling strategy was adopted based on the eight

educational districts in Trinidad and Tobago(22). Schools

were selected at random from each educational district.

After permission was obtained from the Ministry of

Education, letters were sent to the principals of the

schools selected at random explaining the proposed

project and procedures for conducting the study. For

those agreeing to allow their students’ participation,

informed parental consent was obtained for each student

less than 18 years old. All students who returned signed

consent forms from their parents and those over 18 years

old who agreed to partake in the survey then signed

consent forms. Although the selection of schools was

done at random, so it did not affect the functioning of

classes; students who took part in the survey were those

who had a free period at the time that the survey was

being administered or those whose teachers volunteered

to allow their students to participate during a class

session. Students completed the questionnaires while in

their classroom. No collaboration was allowed between

students during the completion of the questionnaires.

The questionnaires were administered by the researcher

or the researcher’s assistant, who answered any questions

that may have arisen from the students concerning the

questionnaire.

To obtain a 95% confidence interval with a 4% error,

assuming 36% of adolescents attending secondary schools

in Trinidad and Tobago used dietary supplements (TJ

Babwah, P Nunes, Z Hassanali et al., unpublished results),

a sample size of 553 students was required(23). Data were

collected during September to December 2011. Data were

analysed using the statistical software package SPSS version

15. The level of significance was set at 5%. Descriptive

statistics were used to analyse the independent variables in

the study. The x2 test was done to determine the asso-

ciations between each of the two dependent variables,

namely (i) the use of each of the different classes

of dietary supplements and (ii) the side-effects that the

students experienced with the use of each class of dietary

supplement, and each of the independent variables in the

study. Binary logistic regression analysis was used to deter-

mine significant predictors and odds ratios from the list of

independent variables for each of the dependent variables.

Results

The response rate was 84 % (561 of 669). Table 1 shows

the frequencies of the independent variables: age, type of

secondary school attended, sex, weight perception and

exercise habits.

The proportions of students who used VMS, ED and WAS

were 52?4%, 44?0% and 8?9%, respectively. The knowledge

of dietary supplements was low in this population, with 267

of 561 (47?6%) students knowing of benefits and 195 of

561 (34?8%) knowing of potential problems with dietary

supplements. Students who attended GASS knew of more

benefits of dietary supplements (54?6% v. 43?3%, P 5 0?01)

and knew of more potential problems of using dietary

supplements (44?5% v. 27?7%, P , 0?005) than those

attending GSS. Of the students who used dietary supple-

ments, parents were most likely to recommend VMS

(49?4%) and coaches were most likely to recommend the

use of WAS (34?3%).

About 44 % of students attending secondary schools in

Trinidad and Tobago used ED, with 180 of 222 (81?1 %)

starting to use them during the last one to four years. Of

the persons using ED, 131 of 220 (59?5 %) used these

drinks once or more frequently per week.

The reasons for use of ED are shown in Fig. 1.

Of the students who used ED, 128 of 248 (51?6 %) used

ED with alcohol. Most of these students who used AwED,
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seventy-six of 128 (59?4 %), used AwED less than once

monthly but twelve of 128 (9?4 %) used this combination

once or more weekly. Table 2 shows associations and

predictors for the use of dietary supplements.

Side-effects of dietary supplements

In a review of the data collected, 20?7% of students using

dietary supplements reported one or more side-effects.

There were 124 reported side-effects of dietary supplements

Table 1 The frequency and percentage of each independent variable among adolescents (n 561) aged 15–19 years
from secondary schools throughout Trinidad and Tobago, September to December 2011

Independent variable n %

Age (years)
Mean 17?1
SD 0?6

Type of secondary school (n 561)
Government 343 61?1
Government-assisted/private 218 38?9

Age (years) (n 558)
15–16 130 23?3
17 240 43?0
18–19 188 33?7

Sex (n 561)
Male 241 43?0
Female 319 57?0

Ethnicity (n 558)
East Indian 226 40?5
African 127 22?8
Mixed 190 34?1
Other 15 2?7

Do you exercise? (n 560)
Yes 398 71?1
No 162 28?9

How often do you exercise/week? (n 560)
1–2 times 185 46?4
3–4 times 168 42?1
$5 times 46 11?5

Do you play sport for your school? (n 559)
Yes 148 26?5
No 411 73?5

Do you consider yourself to be healthy? (n 560)
Yes 406 72?5
No 154 27?5

How would you describe your present weight? (n 559)
Ideal weight 358 64?0
Underweight 110 19?7
Overweight 91 16?3

It tastes good Other

What is the major reason you use ED?

Gives me a
‘boost’ of
energy for

daily activities

Help study
longer or
harder

Improve sport
performance
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Fig. 1 Reasons for the use of energy drinks (ED) among adolescents (n 220) aged 15–19 years from secondary schools
throughout Trinidad and Tobago, September to December 2011
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from eighty-six students. Whereas 57?0% (forty-nine of

eighty-six) of students had experienced one side-effect,

22?9% of students experienced three or more side-effects.

Side-effects reported by the students are shown in Fig. 2.

Exploring the relationship between the use of dietary

supplements and the occurrence of side-effects, there were

significant associations with: the use of ED (P , 0?0005),

the use of WAS (P 5 0?009), among those attending

GSS v. GASS (P 5 0?013) and among students who were

17 years old (P 5 0?04). The positive predictors for the

occurrence of side-effects were: the use of ED (OR 5 2?9;

95 % CI 1?6, 4?9); the use of WAS (OR 5 2?4; 95 % CI 1?2,

4?7); and the attendence of GSS (OR 5 1?7; 95 % CI 1?01,

3?0). Age 17 years old was a negative predictor for the

occurrence of reported-side effects compared with the

other age groups 15–16 years and 18–19 years (OR 5 0?6;

95 % CI 0?3, 0?9).

In response to the question ‘Have you ever used ana-

bolic steroids or ‘‘steroids’’ in an attempt to acheive your

ideal weight?’, 1?4 % (eight of 559) replied ‘Yes’. There

was no significant gender difference in the answering of

this question (P 5 1?0).

In response to the question ‘If there was a product being

sold that would cause you to acheive your perfect body

now, but would cause you to have a shorter life or cause

serious illness later in life, would you use it?’, 2?9% (sixteen

of 559) responded ‘Yes’. There was no significant gender

difference in the responses to this question (P 5 0?41).

Discussion

The present study adds to the literature concerning the use

of AwED in the 15–19 years age group regionally and

internationally. While previous studies have been exam-

inations of the use of AwED in young adults(7–10), the

present study is the first one known that is an examination

of AwED use in the adolescent school population aged

15–19 years. The study also reports on the occurrence of

side-effects associated with the use of different classes of

dietary supplements among adolescents and adds to the

scant literature on the reasons why adolescents use ED and

other dietary supplements.

Adolescents’ use of energy drinks

ED use is alarming in this population, with slightly fewer

than half of adolescents using them. Greater than 80 % of

15–19-year-olds who used ED began drinking them in the

last one to four years, suggesting that some of these stu-

dents have been consuming these drinks since they were

11–12 years old. This is a cause for concern: ED have not

been recommended for persons younger than 17 years

old because of associations with side-effects and even

death(17). In 1996, Viell et al. reported that 3 % of German

teenagers used one to seven cans of ED per week as

compared with the current study, which revealed thatT
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almost three-fifths of students who used ED admitted

using ED once or more weekly(19). The Simmons study in

the USA showed that 31 % of 12–18-year-olds use ED(5)

but the frequency of use is not available, as the original

website with the findings is no longer functional.

Getting an energy ‘boost’ was the most common reason

for ED use and this rationale is congruent with the marketing

strategies used by companies that sell ED. Between 15 and

19 years of age students are in the process of preparing for

major examinations and have to study for long periods.

Caffeine has been found to increase alertness and con-

centration. This would support students’ use of ED, which

could allow longer study times and less sleepiness(24).

Forty per cent of Trinidad and Tobago adolescents

as compared with 51–68% of university students reported

using more than one ED per month(9,25). Reasons for use of

ED among university students included: they had ‘insuffi-

cient sleep’, needed to ‘increase their energy’, to drink with

alcohol while partying and for ‘studying or completing a

major project’(8,9). These reasons were broadly similar to

those given by the 15–19-year-old students in the present

study.

Students attending GSS were more likely to use ED

than those attending GASS. This reflects a lack of official

policy from the Ministry of Education about sales of

ED in schools (A Deoraj, personal communication). In a

2012 address, the Minister of Health reported that his

Ministry had adapted the policy on ED from Jamaica, a

neighbouring Caribbean country(26). The decision to sell

ED is left to individual school principals. Students

attending GASS had a greater knowledge of the benefits

and risks associated with the use of dietary supplements

than students attending GSS and this may have acted as a

deterrent for the use of ED in this population.

Adolescents’ use of alcohol with energy drinks

In the present study two-thirds of students who use

AwED were less than 18 years old. In Trinidad and

Tobago, it is not a routine practice of merchants and

bartenders to request proof of age before selling alcohol.

The majority of students using AwED used this combi-

nation once or less per month. This infrequent use may

lead one to speculate that the majority of adolescents’ use

of AwED could be in social settings where peer pressure

to consume alcoholic drinks may be a contributing factor.

Young adults have used ED to alter the taste of alcoholic

beverages and to allow more alcohol consumption while

partying(8,9), leading to more alcohol consumption with

less sensation of drunkenness(25,27). Co-administration of

alcohol with ED resulted in increased alcohol consumption

by the users of AwED(7) and users of AwED were more

likely to exhibit high-risk behaviours, which included

being more likely to take advantage of someone sexually

or be taken advantage of sexually, riding with a driver who

was under the influence of alcohol and being injured or

requiring medical treatment(10,27).

The present study adds to the literature on risk-taking

behaviours among adolescent male athletes. Bovard

found that male athletes in high schools were more likely

to be involved in high-risk behaviours(28) and in the

present study, persons who represented their school at

sport and males were more likely to use AwED. In part

this use may be because of advertisers of ED targeting

sports events and the sporting imagery in advertisements.

Adolescents’ use of weight-altering supplements

The overall use of weight-gain supplements (WGS) and

weight-loss supplements (WLS) among the Trinidad and

Tobago student population was low. WGS and WLS were
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used by 6?8 % and 2?1 % of students, which contrasts with

rates of 17?3 % and 35?1 %, respectively, by American

adolescents(12). Overall, the use of anabolic steroids in

Trinidad and Tobago students was 1?4 %, which is similar

to findings in the USA where 1?6 % of adolescents used

these products(12). There was no gender difference in

Trinidad and Tobago as there was in the USA, where

more males used these products. The use of anabolic

steroids has been associated with improved sporting

performance and a more muscular appearance(29) but has

been associated with short-term and long-term health

risks including premature death(14,29). Adolescents need

to be educated about these risks. Coaches have been

found to be a valuable source of information for physi-

cally active adolescents(12) and must attempt to ensure

their knowledge is current. Coaches were most likely to

recommend the use of WAS for students and they must be

aware of safe methods to alter weight of their athletes.

Otherwise, this could lead athletes under their care to use

potentially dangerous WAS.

Adolescents’ use of vitamin/mineral supplements

The prevalence of VMS use was fairly high with more

than half of the Trinidad and Tobago students using them.

This is similar to vitamin/mineral use in US adolescents

where almost three-fifths of them used such products(12).

In Korea, 35?8 % of 17-year-old students used VMS(30).

Parents were more likely to recommend the use of VMS

for their children. This was most likely in keeping with

the concept of ‘nutritional insurance’ referred to by

O’Dea, where parents believe that vitamin and mineral

supplementation compensated for any nutritional defi-

ciencies in the diets of their children(31).

Adverse effects experienced by students using

dietary supplements

Almost a fifth of students reported experiencing side-effects

associated with using dietary supplements. Almost a quar-

ter of students who reported experiencing side-effects from

dietary supplements reported three or more side-effects.

The present study is the first one known that is an exam-

ination of the side-effects of dietary supplements experi-

enced in a population of 15–19-year-olds. It extends the

work done by Malinauskas et al. who examined side-effects

of ED in university students (average age 21?5 years).

In that study, side-effects of ED were related to the dose of

ED consumed(9) but in the current study the number of ED

consumed at a single setting was not determined.

Most of the side-effects experienced by students in the

present study were palpitations, poor sleep and headache.

These are common side-effects of caffeine(9,32) and stimu-

lants used in WAS. These symptoms also have been

reported in caffeine withdrawal(9). The current study was

not an examination of the timing of the side-effects related

to consumption of ED, nor was it an examination of the

dose of dietary supplements related to the development of

side-effects. It also was not an examination of the side-

effects in the daily functioning of the student. It is thought

provoking that ED were commonly used by students

to stay awake to study but paradoxically it also affected

the sleep of some students. Although occurring in few

students, side-effects such as irritability and aggression need

to be evaluated, as they may be contributing factors to

interpersonal violence in schools. The study also supports

the finding of a low incidence of side-effects being experi-

enced by users of VMS. However, using vitamins in high

doses has been associated with severe side-effects and VMS

users should be advised to use the recommended daily

doses for each vitamin or mineral supplement used(33).

Adolescents’ use of products leading to an ideal

body with risk of premature morbidity and

mortality

Three per cent of Trinidad and Tobago students would

take a product that will lead to an ideal body at the

expense of illness later in life or a shortened lifespan.

This shows that some adolescents in Trinidad and Tobago

were willing to take huge risks to obtain their ideal body.

In the USA, the positive response to this question

increased with increasing age, especially among males.

Three per cent of grade 8 students and 8 % of grade

12 students sampled in the USA would also take a product

to obtain an ideal body at the expense of illness or pre-

mature death. In grade 8, males and females were equally

likely to want to take this risk but at grade 12, almost

three times as many males as females were prepared to

take this risk(12).

Study limitations

The major limitation of the present study is that whereas

the schools were randomly selected, when actual data

were collected this was done with students in classes that

were free at that time or those whose teachers agreed

to allow their students to participate. Trying to obtain a

random selection of students from the school register

was not possible at any school because it would have

disrupted the classes in progress. However, the authors

believe that a wide cross-section of the national student

body was sampled.

After form 5 approximately 40–50 % of students aged

16–18 years leave secondary school to go to higher

education or work. The current study did not include

the adolescents who left secondary schools and so the

findings may not apply to that population. Therefore, the

study findings are applicable only to the secondary-

school students aged 15–19 years in Trinidad and Tobago

and not the entire 15–19 years age group.

Evaluation of the socio-economic status of the students

was not undertaken because of the lack of a proper

indicator of socio-economic status in the Caribbean.

Markers used in other studies, such as parental income

and parents’ highest education level, are not appropriate
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in the Caribbean, as most students do not know their

parents’ annual income and there are many university

graduates who are presently unemployed due to the

current economic climate.

Implications for public and adolescent health

Males, especially those who play sport for their schools,

are involved in a high degree of risk taking. In the present

study, they were more likely to use ED and AwED. These

students are generally healthy and every opportunity of

contact should be taken by medical and non-medical

personnel to counsel them about the dangers in using ED

with and without alcohol and other dietary supplements.

In Trinidad and Tobago there is no official policy

concerning the sale of ED at secondary schools. Some

schools ban them but others, especially GSS, still allow

the sale of such drinks. The Ministry of Education should

make an offical policy banning the sale of ED in all

secondary schools.

Because ED and WAS were associated with side-effects

and the knowledge of dietary supplements among

the students was low, it is recommended that schools

embark on a dietary supplements sensitization pro-

gramme showing benefits and adverse events associated

with such use. This would allow students to make an

educated decision regarding the use of such products.

Conclusions

The use of dietary supplements among 15–19-year-olds

attending secondary schools in Trinidad and Tobago was

high, with almost 75 % admitting use. Whereas most

students used the relatively benign VMS, almost half of

students used ED on a regular basis. Almost a quarter of

students used ED with alcohol, although most students

used this combination infrequently. The use of ED and

AwED in this adolescent age group mirrors the use by

young adults attending universities in the USA. Most

Trinidad and Tobago students admitted using ED for the

‘boost’ of energy associated with such use. Males and

those who play sport for their schools were common

users of AwED. Approximately one-fifth of students who

used dietary supplements experienced side-effects and

these effects were more commonly reported by users

of ED and WAS than users of VMS. The knowledge of

benefits and adverse effects associated with dietary sup-

plements use was low, with approximately one-half and

one-third of students knowing about them, respectively.
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