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Abstract: Caffeine is the most commonly used and abused substance around the world. If used in large amounts
and over a longer period of time it may have negative effects on health of individuals. Use of caffeine containing
drinks is a common practice in Saudi Arabia. This study was conducted to know the pattern of use and effects of
caffeine containing drinks among students of Qassim University. A cross sectional study was conducted among two
hundred students of Qassim University; including both males and females. Results of the study showed that the
most favorite drink was Pepsi and Saudi coffee. Majority of the students responded that they feel more
active and their work output is increased (81%). Caffeine drink decreases their sleep hours (44.8%), has an
irritable mood and gastric acidity (37.8%). There was no significant difference in pattern and effect of caffeine
containing drink among males, females or college of study. We recommend to conduct similar studies at larger
scales and on different population groups.

Keywords: Caffeine, Pepsi, Qassim university, Public health.

1. INTRODUCTION

Caffeine addiction is a common problem, and the most commonly consumed psychoactive drug worldwide. As
with other population across the globe; Saudi people also in a habit of using caffeinated drinks. consumption of Arabic
coffee is a part of the breakfast drink as well as this is a cultural drink in many of the Arab countries.

Most people are unaware of caffeine's addictive properties. Those who consume 300 mg. or more per day, suffer
from withdrawal symptoms if they abruptly cut off their caffeine supply. Acute and, especially, chronic caffeine
intake appear to have only minor negative consequences on health. For that reason ordinary caffeine use has
generally not been considered to be a case of drug abuse, and is indeed not so classified in DSM-IV (
Diagnostic and Statistical Manual of Mental Disorder ). However, some years ago it was pointed out that
caffeine may be a potential drug of abuse™, and more recently caffeine has been described as “a model drug
of abuse™?, and the possibility that caffeine abuse, dependence, and withdrawal should be added to diagnostic
manuals has been seriously considered ¢

Caffeine exhibits the features of a typical psychoactive substance of dependence. It is valuable to recognize
caffeine dependence as a clinical syndromet. Although reports of caffeine withdrawal in the medical literature
date back more than 170 years, the most rigorous experimental investigations of the phenomenon have been
conducted only recently!?. Of 49 symptom categories identified, the following 10 fulfilled validity criteria:
headache, fatigue, decreased energy / activeness, decreased alertness, drowsiness, decreased contentedness,
depressed mood, difficulty concentrating, irritability, and foggy /not clearheaded. In addition, flu-like symptoms,
nausea / vomiting, and muscle pain /stiffness were judged likely to represent valid symptom categories”. In
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experimental studies, the incidence of headache was 50% and the incidence of clinically significant distress or
functional impairment was 13%. Typically, onset of symptoms occurred 12-24 h after abstinence, with peak
intensity at 20-51 h, and for a duration of 2-9 days!".

In general, the incidence or severity of symptoms increased with increases in daily dose; abstinence from doses
as low as 100 mg/day produced symptoms!.

Caffeine is present in a number of dietary sources consumed worldwide, i.e., tea, coffee, Arabic coffee (made
from coffee beans roasted very lightly or heavily from 165 °C (329°F) to 210 °C (410°F) and cardamom cocoa
beverages, chocolate bars, and soft drinks.

The content of caffeine of these various food items ranges from 40 to 180 mg/ 150 ml for coffee to 24 to 50
mg /150 ml for tea, 15 to 29 mg/ 180 ml for cola, 2 to 7 mg/150 ml for cocoa, and 1 to 36 mg/28 g for
chocolate!®.

Caffeine absorption from the gastrointestinal tract is rapid and reaches 99% in humans in about 45 min after
ingestion®%!!] " Caffeine absorption is also complete in animals™**®. Absorption is however, not complete when
the substance is taken as coffee™. The hydrophobic properties of caffeine allow its passage through all
biological membranes. There is no blood-brain barrier to caffeine in the adult or the fetal animal™®®*®!, and the
blood-to-plasma ratio is close to unity™”, indicating limited plasma protein binding and free passage into blood
cells. In newborn infants, caffeine concentration is similar in plasma and cerebrospinal fluid™®!%. There is no
placental barrier to caffeine®?!, and unusually high levels of caffeine have been reported in premature infants
born to women who are heavy caffeine consumers??. Finally, saliva concentrations of caffeine, which are
considered to be a reliable index of plasma caffeine levels, reach 65 to 85% of plasma concentrations!?%],

Peak plasma caffeine concentration is reached between 15 and 120 min after oral ingestion in humans and
equals 8 to 10 mg/l for doses of 5 to 8 mg/kg™. Ingestion of a single cup of coffee provides a dose of 0.4 to
2.5 mg/kg. It can therefore be estimated that this gives a peak concentration of 0.25 to 2 mg/l or approximately
1 to 10 puM.

Caffeine is metabolized by the liver to form dimethyl- and monomethylxanthines, dimethyl and monomethyl uric
acids , trimethyl- and dimethylallantoin, and  uracil derivatives®®™. The demethylation, C-8 oxidation, and uracil
formation occur mostly in liver microsomes. The major metabolic difference between rodents and humans is that,
in the rat, 40% of the caffeine metabolites are trimethyl derivatives as compared with less than 6% in humans™!.
Metabolism in humans is characterized by the quantitative importance of the 3-methyl demethylation leading to
the formation of paraxanthine. This first metabolic step represents up to 72 to 80% of caffeine metabolism .
Many of the metabolic steps may be saturable in humans as the elimination half-time for not only caffeine, but
also some of its metabolites, is dose- dependent!®],

Some metabolites of caffeine also have marked pharmacological activity. Thus, 1,3-dimethylxanthine (theophylline)
and 1,7-dimethylxanthine (paraxanthine) must be taken into account when considering the biological actions of
caffeine- containing beverages. In rodents, paraxanthine is the major metabolite in plasma, but levels of
theophylline are also high. The metabolism of caffeine to paraxanthine can be used to phenotype individuals with
regard to one subform of cytochrome P-450, CYP1A2%"?8] By contrast, the formation of theophylline from
caffeine does not correlate with any specific subform.

Because so much of the background information is derived from animal experiments, we must try to extrapolate
the data to humans. However, it is not a trivial task to compare doses of caffeine in animals and humans.
2. MATERIALS AND METHODS
Study Design:
Cross sectional study using a structured questionnaire.
Study Population;
Male & female students of Qassim University from medical & non medical colleges.
Study Settings:

Qassim University.

Page | 319
Research Publish Journals




International Journal of Healthcare Sciences ISSN 2348-5728 (Online)
Vol. 3, Issue 2, pp: (318-325), Month: October 2015 - March 2016, Available at: www.researchpublish.com

Sampling & Sample Size:
Sample size was calculated by using the formula:
Zip(1—p)
T =

and d2 accordingly a sample of 200 students was selected by systematic random sampling
method.

Data Collection Tool:

Data was collected on a pre-designed, pre-tested, structured questionnaire; containing the questions on pattern /
number and health effects of the caffeine containing drinks.

Ethical Considerations:

A verbal consent was taken before data collection. The objectives of the study were explained. Anonymous
questionnaire was used and it was assured that information collected will not be used for other than research
purpose.

Data Analysis:

Data was cleaned, coded, entered in SPSS-17 and was analyzed for different frequencies and percentages. Chi-
square test was applied to compare different variables & calculate the P value.

3. LITERATURE REVIEW

The available literature suggests that acute ingestion of caffeine in large doses (at least 250-300 mg, equivalent
to the amount found in 2-3 cups of coffee or 5-8 cups of tea) results in a short-term stimulation of urine output
in individuals who have been deprived of caffeine for a period of days or weeks. A profound tolerance to the
diuretic and other effects of caffeine develops, however, and the actions are much diminished in individuals who
regularly consume tea or coffee. Doses of caffeine equivalent to the amount normally found in standard servings
of tea, coffee and carbonated soft drinks appear to have no diuretic action.

Caffeinated beverages acutely stimulate the autonomic nervous system and increase alertness. Although caffeine can
exert dose-dependent effects on a number of acute autonomic responses, caffeine level is notan important factor.
Factors besides caffeine may contribute to these acute effects.

Results indicate that ingestion of caffeinated beverages may maintain aspects of cognitive and psychomotor
performance throughout the day and evening when caffeinated beverages are administered repeatedly. This study
also demonstrates that day-long tea consumption produces similar alerting effects to coffee, despite lower caffeine
levels, but isless likely to disrupt sleep. Other differences between tea and coffee were more subtle, and require
further investigation.

Energy drink consumption is not a risk at a population level because of the low prevalence of consumption. At
an individual level, however, teenagers, adults (20-64 years) and females (16-44 years) were more likely to exceed
the AEL by consuming energy drinks in combination with caffeine-containing foods.

In this paper we present the effects of Caffeine Containing Drinks on stimulation the autonomic nervous system,
increase alertness, changes in sleeping hours and any effect on other body system.

4. RESULTS

Regarding the study population 47.3% (95) were males & 52.7% were females,. Frequency of the students
belonging to medical college was 95 (47.3%) and the students belonging to non medical colleges was 111
(55.2%). Mean age of the students was 22 years. Results of the study showed that the most frequently consumed
drink was Saudi coffee with cardamom (heil) followed by Pepsi & Nescafe.

It was noted that 11.4% (23) students consume more than five cups (about 600ml) of Arabic coffee with
cardamom (heil) per day. One bottle / tin of pepsi (250-300ml) was consumed by 10.9% (22) students, while one
cup of Nescafe (about 150ml) was consumed by 12.9% (26) students.
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Consumption of Arabic coffee:

B consumption of arabic coffee with
heil /day 1 cup

B consumption of arabic coffee with
heil /day 2 cups

B consumption of arabic coffee with
heil /day 3 cups

B consumption of arabic coffee with
heil /day 4 cups

B consumption of arabic coffee with
heil /day 5 cups

m consumption of arabic coffee with
heil /day more than 5 cups

™ consumption of arabic coffee with

heil /day no

Fig. 1 Number of cups of Arabic coffee with cardamom (heil) consumed per day.

Consumption of Nescafe:

ml
m2
m3
m4
m5

® more than 5

0.50% -0-50%

0.50%

Fig. 2 Number of cups of Nescafe consumed per day.

Pepsi Consumption:

ml
m2
m3
m4
m5

B more than 5

Fig. 3 Number of bottles/tins of Pepsi consumed per day.
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Other caffeine containing drinks consumed by the students were Coke & Red bull. One bottle / tin of Coke was
consumed by 8.5% (17) students, while 1% (2) of the students consume one bottle / tin of Red bull per day.

Effects of Caffeine Containing Drinks:

Most of the students 81% (164) responded that their work out put increases by taking their drink, but
correlation was found to be significant with the consumption of Arabic coffee with cardamom (heil). (P=0.034)

There is an association between Arabic coffee with cardamom (heil) and mood, as the students responded that
they feel irritable if they do not take their drink. (P=0.015)

The effect on GIT (acidity / indigestion) with the increase consumption of Arabic coffee was also significant.
(p=0.026)

Correlation of feeling of stress with decrease consumption of Arabic coffee with cardamom (heil) was also
significant. (p=0.042). No significant effect on any system on any system with Arabic coffee without cardamom
(heil).

Feeling of acidity/indigestion was significant with increase consumption of Pepsi. (p=0.017). No other significant
effect was observed on any system with increase consumption of Pepsi.

Although 12.9% of the students consume one cup of Nescafe /day, but no significant effect on any system was
observed.

The students feel more active with the consumption of Coke. This was significant (p=0.023)
There was no significant effect on any system with the consumption of Red bull.

The students increase the consumption of Arabic coffee with cardamom (heil) and tea, (p=0.042) & (p=0.039)
respectively.

The students increase the consumption of caffeine containing drink when they are under stress, the commonly
used drinks during stress conditions are Arabic coffee with cardamom (heil) & tea, (p=0.042) & (p=0.039)
respectively.

Although 44.8% of the students responded that the consumption of their favorite caffeine containing drink
decreases their sleep hours, but the results were not significant for any of the caffeine containing drinks.

The study of Population 47.3% (95) males 52.7% (95)females
Frequency of the  students | 95 (47.3%) 111(55.2%)
belonging to Medical College /Non
Medical College

Mean age of the students 22years old
The most frequently consumed | Saudi coffee with cardamom(heil) followed by Pepsi & Nescafe.
drinks
Consumption of  Arabic | 1cup(120ml) 10%
Coffee with Cardamom(heil) | 2cups 16%
per day 3cups 17%
4cups 13%
5cups 15%
More than 5cups(600ml) 23%
No consumption 6%
Consumption of Nescafe per | lcup(150ml) 12.90%
day 2cups 7.50%
3cups 1%
4cups 0.5%
5cups 0.5%
More than 5cups 0.5%
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Consumption  of  bottle/tin | 1 bottle (250-300ml) 10.90%

Pepsi per day 2bottles 6.50%
3bottles 2.50%
4bottles 1%
5bottles 0.5%
More than 5 bottles 0%

Other caffeine containing drinks | 1bottle of Coke 8.5%

consumed by the students were Coke

& Red bull 1bottle of Red bull 1%

Drinks
Arabic coffee Pepsi Nescafe Coke Red bull

With cardamom (heil)
Most of the students 81% (164)

Their Work output increases Feeling of acidity/ | No Feeling of | No

Feeling of irritability if they do not | indigestion with | significant activity significant
| take their drink. increase  consumption | effect on | with  the | effect on
§ Feeling of stress with decrease | of Pepsi. any system | consumpti | any system
E consumption. was on of | with the

Feeling of acidity / indigestion with observed. Coke consumption

increase consumption No other significant of Red bull

effect was observed
on any system with
increase  consumption
of Pepsi

5. DISCUSSION

The study was conducted among students belonging to medical and non medical college of Qassim university, as
this is among the common age group consuming caffeine containing drinks.

Most frequently consumed drink among our study population (students) was Arabic coffee this finding goes in
concordance with the national cultural/ traditional values, as this is the most commonly consumed drink among
Arab population of all age groups.(ref)

Using this drink to elevate the mood so as to have more work out put and for reducing sleep hours among
saudi students had been going on for decades but it was never studied before.

Results showed that significant number of students feel in high mood with consumption of Arabic coffee. This
finding supports another result that the students increase the consumption of Arabic coffee when they are under
stress especially during exams. Like other caffeinated drinks; Arabic coffee also seems to have habit forming /
addictive properties as the students said that they feel irritable and stressed out if they do not take this drink.( Ref)

As far as the effects of Arabic coffee are concerned; there is significant increase in the work output and a
positive effect on the mood of the students with this drink, this finding is similar with other studies that
caffeine containing drinks makes the person active so their working capacity is increased. (ref)

The feeling of acidity and indigestion is significant with increased consumption of Arabic coffee, as the students
do so during their exams. As with other studies it is seen that if the caffeine is consumed in access than the
recommended dose (300mg), the person may have adverse health effects. This drink (Arabic coffee) also has
addictive properties, as the students responded that they feel stressed out if they try to reduce the drink.

other frequently consumed caffeine containing drinks were Pepsi and Nescafe, followed by coke and Redbul.
Out of these drinks the effect on increasing the activity was significant with coke although 8.5% of students
consume 1 bottle/tin of coke (250-300ml) per day. This could be explained that one bottle/tin of coke may
contains more caffeine as compare to Pepsi and Nescafe.
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6. CONCLUSION

Caffeine containing drinks have a negative effect on physical health of the study participants. Some awareness

campaigns should be started to make the students know about the adverse effects of the caffeine containing

drinks. This is also recommended to conduct similar studies at larger scales and on different population groups.

also Future research should identify if college students recognize the amounts of caffeine that are present in the

wide variety of caffeine containing products that they are consuming, the amounts of caffeine that they are

consuming in various situations, and the physical side effects associated with caffeine consumption.
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