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Abstract

Introduction: This study aimed to determine the prevalence of caffeine consumption and to assess
the students’ knowledge on its benefits, side effects and withdrawal symptoms among first year
medical students in a private medical school in Perak, Malaysia.

Methods: This cross-sectional study was conducted amongst 164 first year medical students in a
private medical school through a self-administered pretested questionnaire.  Using Epilnfo
software version, minimum sample size calculated was 98 (90% confidence interval for
hypothesised 33% frequency). Data collected were analysed using SPSS version 16.

Results: 103 out of 150 gquestionnaires were returned. Analysis showed 90% consumed caffeine,
with coffee (58%) being the most commonly consumed caffeinated product; followed by hot
chocolate / chocolate bars (49%), and caffeinated tea (44%). Students consumed multiple caffeine
products for example coffee and chocolate bars. Staying awake (86%) was the most frequent
reason given for its consumption. Other reasons included preference for the taste (86%) and health
purposes (37%). Most of the students (43%) consumed less than 7 servings of caffeine in a week.
The average scores for questions on the benefits, side-effects and withdrawal symptoms were all
not more than 5 out of 10. More than 50% of the students had moderate knowledge in all 3 areas
assessed. Less than 5% of the students had no knowledge in the 3 areas assessed.

Conclusion: The high percentage of caffeine consumption compared to the relatively low marks
in the caffeine knowledge questionnaires indicated that most of the students were consuming

caffeine without having adequate knowledge on its benefits, side effects and withdrawal
symptoms.
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Introduction

Caffeine is a popular and widely consumed
central nervous system stimulant. Global
consumption of caffeine is estimated at 120,000
tonnes per year, equivalent to one serving of a
caffeinated beverage daily per person. Y) Caffeine
is found in coffee, tea, soft drinks and energy
drinks (see Table 1). ¢-6)

Caffeine is absorbed in the small intestine within
45 minutes of ingestion and is then disseminated
throughout the body. ( The peak serum
concentration is reached within one to two hours.
® In healthy adults, caffeine's half-life is
approximately 3 to 7 hours. @ Its half-life is
decreased in heavy cigarette smokers by 30 to
50%, doubled by oral contraceptive pills usage,
and increased in pregnancy. @9

Caffeine is consumed for various reasons such as
to increase in attention and concentration.
Caffeine consumed in low doses increases
alertness and decrease fatigue ‘Y and metabolic
rate. 12

Consumed in high doses (> 300mg = 2-3 cups of
coffee) causes insomnia, reduction in control of
fine motor movements (i.e. muscle twitching),
and increases anxiety level. Chronic caffeine

usage can lead to addiction and cause withdrawals.

(13) Withdrawal symptoms include headache,
irritability, inability to concentrate, drowsiness,
insomnia, abdominal and joint pain, appearing
within 12 to 24 hours after cessation of caffeine
ingestion. The withdrawal symptoms peaks at
approximately 48 hours, and usually last from 2
to 9 days. ) Chronic caffeine usage causes an
increase in blood pressure, which is associated
with an increased risk in cerebrovascular
accidents and myocardial infarction.

Excessive ingestion of caffeine of more than 1g
over a limited time frame can cause tinnitus,
severe agitation, visual light flashes, and cardiac
arrhythmias. Ingestion of more than 10g may lead
to death secondary to seizures and respiratory
failure. 5

Students, especially medical students, often need
to study for extended periods of time during tests
or examinations. Caffeine brings about both

commendable benefits and undesirable side
effects. Therefore, it is important to determine the
extent of caffeine usage by medical students and
their knowledge of its benefits, side effects and
withdrawal symptoms.

The objectives are to study the caffeine usage
(purpose, frequency, type of caffeinated products)
and knowledge of its benefits, side effects and
withdrawal symptoms among medical students in
a Malaysian private medical school.

Methods

This cross-sectional study was done among the
164 first year medical students in a private
medical school in Perak, Malaysia as a student
research project in 2015. Using the Epilnfo
software version 7, the minimum sample size
required for this survey with 90% confidence
interval was 98 (hypothesised frequency 33%) or
103 (hypothesised frequency of 50%) To allow
for loss to follow up the sample size was
increased to 150.

Prior approval was obtained from the medical
school’s research committee. A self-
administered questionnaire was designed and
pretested on a few fourth year medical students.
The variables included the purpose of use of
caffeine, types of caffeinated products consumed,
frequency of caffeine consumption and students’
knowledge of effects of caffeine (benefits, side-
effects and withdrawal symptoms of caffeine).
Students’ knowledge was assessed through 30
questions, 10 for each section: benefits, side-
effects and withdrawal symptoms. Each correct
answer was allotted one mark. The participants’
scores in each section testing their knowledge
were calculated and categorised as 0 = no
knowledge; 1-3 = little knowledge; 4-6 =
moderate  knowledge; and 7-10 = good
knowledge). Average scores obtained by the
students were tabulated.

A table of caffeine dosages in different types of
caffeinated products was provided in the
questionnaire for reference, as the authors felt that
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some students might not be aware of the presence
of caffeinated products in products such as Pepsi,
Coca cola and hot chocolate and it would assist
the students to estimate the number of servings (1
serving of caffeine = 100mg), they consumed per
week.

All first year medical students were included. A
total of 150 questionnaires were distributed when
these students gathered for a whole class lecture.
A letter stating the objectives of study and seeking
consent from students was attached to the
questionnaire. Answering the questionnaire was
voluntary and students were given the option to
answer or not to answer the questionnaire. The
returned questionnaires were compiled and data
entered into a computerised data based and
analysed using the Statistical Package for Social
Sciences version 16 for Windows (SPSS Inc,
Chicago, IL, USA).

Results

Of the 150 questionnaires distributed, 103 were
completed and returned, giving a response rate of
69%. This exceeded the minimum sample size of
98 required. There were 28 male students (27%)
and 75 female students (73%) Malay (76%),
Indian (16%) and others (8%). The mean age of
the respondents was 19 years. The gender and
ethnic distribution corresponded to that of the
medical students’ population in this medical
college.

90% of the students consumed caffeine. The types
of caffeinated products consumed are shown in
Table Il. Majority of the students favoured coffee
(58%) followed by hot chocolate/chocolate bars
(49%) and caffeinated tea (44%). Reasons for
consumption of caffeinated products are listed in
Table Ill. The majority (86%) consumed caffeine
to stay awake (in class and to study). Most of the
students (43%) consumed less than 7 servings of
caffeine in a week (1 serving = 100 mg caffeine),
followed closely by students who consumed it
sporadically (41%) while 16% consumed 7 or
more servings in a week.

Three areas on knowledge of caffeine tested on
students, included knowledge of side effects,

withdrawal symptoms and benefits of caffeine
consumption. Each area contained 10 questions
with a total of 10 marks. The average scores of
each were calculated. Students’ average scores
were 5 out of 10 in the knowledge of side effects
of caffeine, 4.8 in knowledge of withdrawal
symptoms of caffeine and 4.2 in knowledge of
benefits of caffeine consumption. The average
total score for all 3 areas was 14.1 out of 30.

A detailed analysis on how students scored in
these 3 areas are summarised in Table IV.

Discussion

The results indicated that 90% of the students
consumed caffeine. This was consistent with the
belief that caffeine was one of the most
universally consumed psychoactive substances. %
A previous study by Valek et al. on high school
students in Croatia yielded similar results, with
only 10% of students denied ever having
consumed caffeinated products. 6)

The majority of the students preferred coffee
(58%) followed by hot chocolate/chocolate bars
(49%) and caffeinated tea (44%). Instant coffee
and canned coffee were easily available in
Malaysia, the most popular being Nescafe. Other
caffeinated products such as hot chocolate,
chocolate bars and caffeinated tea were all easily
available. It was apparent that chocolate-
flavoured foodstuff and tea were well-liked
among the students. Relatively few students
consumed caffeinated soft drinks and energy
drinks. Energy shots were the least popular
caffeinated product consumed by students
probably due to the limited availability of the
products and being less well known.

Caffeine consumption was often associated with
increased mental alertness, attention and
concentration. 7 It also had the desired effect of
putting off and avoiding sleep, and enhanced
performance during periods of sleep deprivation,
8 which was very common among medical
students due to the demanding nature of the
course. This was consistent with the results
showing the majority of the students (86%)
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consumed caffeine to stay awake in class or to
study during the night. Health purposes was the
third most common reason chosen by students
(37%), generally attributed to caffeinated tea,
which was the third most common type of
caffeinated products consumed (44%). Tea had
long been associated with various health benefits.
In a study conducted in Zhejiang Province, China,
it was found that people who consumed black tea
had a lowered risk of stroke. ¥ It has also been
proven in a previous study that long-term black
tea consumption lowered serum concentration
of LDL cholesterol. ?® On the other hand, it was
suggested that green tea did lessen body weight,
but not to a clinically relevant level. 1)

For healthy adults (more than 18 years of age),
300- 400mg of caffeine could be consumed in a
day without any major side effects. ?? This was
approximately equivalent to 4 cups of coffee, 5
cans of Red Bull or 11 bottles of Coke. 1000mg
or more of caffeine intake daily is considered
excessive. ?¥ 43% of the students consumed less
than 7 servings of caffeine in a week, which was
equivalent to less than 700mg of caffeine. It was
well within the safe limits of caffeine
consumption. Only 16% of students consumed
more than 700mg of caffeine weekly.

The average total score on caffeine knowledge
was 14.1 out of 30. From the results obtained on
the individual questions, it showed that
substantial number of students (>50%) had
moderate knowledge on all 3 areas of caffeine. In
addition, the students were most aware of the side
effects of caffeine (30% with good knowledge),
followed by 29% on withdrawal symptoms and
the least on the benefits (20%). These findings
could be attributed to the fact that a large number
of students chose ‘substitute for sleep’ as one of
the benefits of caffeine. It was a misconception
that was proven inaccurate in a study. During
periods of sleep deprivation, performance and
mood deteriorated, with caffeine having no net
therapeutic effect. ¢4

The high percentage of caffeine consumption
compared to the relatively low marks in the
caffeine knowledge questionnaires indicated that
most of the students were consuming caffeine
without having adequate knowledge on its
benefits, side effects and withdrawal symptoms.
This should be brought to attention, especially
when health is found to be affected. By creating
awareness of the possible impacts of caffeine
consumption, medical students may be
encouraged to adopt healthier lifestyles.

The limitations of this study included a study
group which were young adults from the same
medical college. These results may not be
generalized to other student populations.

Also each student took different types of coffee,
tea and other caffeinated products and in varying
amounts. Hence, it was impossible to calculate
the exact quantity of caffeine consumed. Lastly,
the questionnaire could only cover the most
common benefits, side-effects and withdrawal
symptoms of caffeine but not all the effects of
caffeine.

Conclusion

The high percentage of caffeine consumption and
relatively low marks in the caffeine knowledge
questionnaires indicated that most of the medical
students were consuming caffeine without having
adequate knowledge on its benefits, side effects
and withdrawal symptoms. This issue should be
made aware to medical students to encourage the
understanding of this extensively consumed
substance.
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Table 1. Caffeine Content in Selected Food and Drugs 629

Caffeine Content in Selected Food and Drugs

Product Serving size Caffeine per  Caffeine
serving (mg) (mg/L)

Hershey's Milk Chocolate 1 bar (43 g) 10 —

Coffee, decaffeinated 207 ml 5-15 24-72

Coffee, espresso 44-60 ml 100 1,691-2,254

Tea — black, green, and 177 ml 22-74 124-416

other types

Coca-Cola Classic 355 ml 34 96

Mountain Dew 355 ml 54 154

Pepsi Max 355 ml 69 194

Red Bull 250 mi 80 320
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Table 2. Types of caffeinated products consumed by the students (multiple responses allowed in
question)

Types of caffeinated products consumed Number (Percentage) of
students (N=103)

Coffee 60 (58%)

Caffeinated tea (iced or hot, i.e. green tea, black tea) 45 (44%)

Caffeinated soft drinks (i.e. Pepsi, Coke, vitamin 25 (24%)

enhanced water)

Energy drinks (i.e. Red Bull, Monster) & Energy shots 23 (22%)
(i.e. Red Bull Shot)

Others (i.e. hot chocolate, chocolate bar) 51 (49%)

Table 3. Reasons for consumption of caffeine (multiple responses allowed in question)

Reasons for consumption of caffeine Number (percentage) of
students (N=103)

To stay awake (i.e. in class, to study during the night) 89 (86%)

To release stress 23 (22%)

Like the taste 43 (42%)

Routine (i.e. breakfast) 11 (11%)

Health purposes (i.e. detoxification, weight loss) 38 (37%)
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Table 4. Students’ knowledge on side effects, withdrawal symptoms and benefits of caffeine.

Level of students’ Number (Percentage) of students with knowledge on:
knowledge (based (N=103)
on marks obtained)
Side Effects of Withdrawal Benefits of Caffeine
Caffeine symptoms of
Caffeine
No knowledge (0) 2 (2%) 5 (5%) 3 (3%)
Little knowledge (1- 17 (16%) 13 (12%) 24 (23%)
3)
Moderate knowledge 53 (52%) 55 (54%) 55 (54%)
(4-6)
Good knowledge (7- 31(30%) 30 (29%) 21 (20%)
10)
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