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Abstract

The objectives of this research were to assess the perceived stress and caffeine consumption among students
at universities of Hungarian and Indian Colleges and universities. The sample consisted of 118 students
between the ages of 21 and 44 years. Male and female students. The Perceived Stress Scale (PSS) is a well-
known tool for measuring stress. It is a 10-item questionnaire originally developed by Cohen et al.(1983)
The results of the present study events that low-perceived-stress students who take caffeinated drinks
regularly have a significant difference from high-perceived-stress students. students who receive education
may experience less harmful consequences from mismanaged stress and caffeine usage.
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Introduction:

Students may experience stress during their stay in college and university due to their studies, assignments,
projects, tests, jobs, and extracurricular activities. College and university students may take stimulants like
caffeine to deal with this stress and meet the requirements of their classes. Since caffeine stimulates the
central nervous system, it may help with memory and alertness. Caffeine belongs to the methylxanthine class
of central nervous system stimulants. It is the most extensively used psychoactive substance on the planet. It
is lawful and uncontrolled in almost all places of the world, unlike many other psychoactive drugs. It can be
found in several caffeine beverages, which can be available in many shops (Fulgoni, Keast & Lieberman,
2015). Caffeine is often sought for by students who need to remain up late at night for work, school, or other
commitments. Caffeine is used by them as a study help when they are under stress because of their views
about it (Mcllvain,Noland, and Bickel, 2011). Strong and reliable evidence indicates that moderate coffee
drinking (3-5 cups per day or up to 400 mg of caffeine per day) does not raise the risk of major chronic
diseases in healthy persons (USDA, 2015). However, numerous studies have revealed that caffeine
consumption among college students is generally greater than advised. Caffeine intoxication can result from
excessive caffeine intake. Caffeine intoxication symptoms include agitation, insomnia, anxiety, and a rapid or
irregular heartbeat (Mcllvain et al, 2011).

The caffeine can be found mainly in guarana plant (Coffea arabica) which is belong to Coffee genus of
flowering plants in the Rubiaceae family. Coffee species are tiny trees or shrubs endemic to tropical and
southern Africa, as well as tropical Asia. The fruit, leaves, and beans of the guarana, cacao, and coffee plants
all contain naturally occurring caffeine. Caffeine common name is a methylxanthine alkaloid IUPAC name is
1,3,7-trimethylpurine-2,6-dione (Fig. 1.). The seeds of coffee, chocolate and kola nuts as well as the leaves
and buds of tea, yuba mate, and the bark of yoco, all contain caffeine.
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Figure 1. structure of caffeine (1,3,7-trimethylpurine-2-6-dione) (Mohamend &Al-Bayati, 2009).

For thousands of years, caffeine has been a part of our world's history. Each country has its own caffeine
narrative and source. Ethiopia is home to one of the most unusual caffeine discoveries. According to a legend
passed down through the years, a farmer who had lately relocated his goats to a new pasture discovered them
restless and energetic. He observed them for the following several days and saw that they were feeding on
little berries. Later, the berries were dried and referred to as "coffee beans.

Caffeine is harmful to plant cells, therefore it is kept in specialized cell compartments called vacuoles, which
are similar to medicine cabinets in that they keep the caffeine safe and separate from the rest of the cell
contents until it is needed.

Study of Caffeine

Caffeine, a widely used psychoactive drug, has the potential to disrupt sleep. Caffeine use among youngsters
is rising, primarily as soda consumption. According to this research, students were not consistently able to
identify caffeine content in some common beverages. The results of this pilot study show that caffeine
literacy in adolescents warrants further investigation and educational intervention. The result shows that of
the 635 seventh- and eighth-grade students who attended school on the day of the study, 555 (87%)
participated. Lack of knowledge about the caffeine content of particular drinks was noted in seventh and
eighth graders of both sexes with nearly 29% unaware that their favorite drinks contain caffeine and more
than 50% unable to correctly identify the drinks with the most caffeine. A low percentage of students
correctly identified light-colored sodas lacking caffeine: 7-Up (24.1%), Sierra Mist (38.9%), Ginger Ale
(39.8%), Sprite (39.8%), and Fresca (53.7%). The percentages of students correctly identifying caffeinated
light-colored beverages were: Arizona Green Tea (43.5%), Mello Yellow (50.9%), and A&W cream soda
(67.6%). However, Mountain Dew was correctly identified by most (93.5%) as caffeinated (Tharke et al,
2015).

Chemical structure of the Caffeine

Caffeine common name is a methylxanthine alkaloid IUPAC name is 1,3,7trimethylpurine-2,6-dione. It is
chemically related to the adenine and guanine bases of deoxyribonucleic acid (DNA) and ribonucleic acid
(RNA) (Fig. 2). In the 1820s, a German scientist called Friedrich Ferdinand Runge distilled caffeine from
cocoa beans into its purest form, a white powder.

e et e ot ennaann ey nn e mee ns we e s e e e amareany et e g e s e
NH

2 /CH;, =

HaC

/l\ | % l\
o T N N
CHa
Caffeine Adenosine

Figure 2.Caffeine's primary mechanism of action is as anadenosine receptor antagonistinthe brain (Higdon &
Frei, 2006).
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It is now readily extracted and utilized in a wide range of goods that are consumed on a regular basis. Both
biosynthetic and chemical synthesis processes can be used to make caffeine (Hidgon & Frei, 2006).
Biosynthesis Pathway of caffeine

Caffeine biosynthesis is an example of convergent evolution across distinct species. Caffeine may be
produced in the laboratory using dimethylurea and malonic acid as starting materials. Caffeine is not often
synthesized synthetically in commercial quantities since the chemical is widely accessible as a result of
decaffeination.(Fig. 3).
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Figure 3.0nebiosynthetic routeof caffeine (Ashihara et al, 2004).

Caffeinated beverages

Caffeine may be naturally found in the leaves, seeds, and fruits of a variety of plant species all around the
world but its most common occurrence is in coffee and cocoa beans, guarana, and tea leaves. For everyday
use it can be found in several beverages like coffee, tea, and chocolate as a naturally occurring component in
which the amount of this substance may be different (Table 1.) It is also used in soft drinks for the bitter taste
it provides in little doses. This sharpness provides a welcome counterpoint to what some could consider an
excessively sweet flavour.

The caffeine concentration of numerous meals and beverages is shown in Table 1. This can be a very useful

tool for estimating overall caffeine intake in patients. When compared to a safe and moderate daily caffeine
intake of 300 mg, It is clear that a person can drink up to three cups of coffee or 7.5 cups of tea each day.

Table 1. The caffeine content of the different caffeinated beveracI;es.

Coffee 40
Decaffeinated 1
Espresso 212
Instant 3.142

Robusta beans
Arabica beans

Hell 32
Monster 36
Red bull 30
Coke 34
Diet coke 46
Tea 11

Coffee, tea, soft drinks ("colas™), energy drinks, other liquids, chocolate, caffeine pills, other oral items, and
inhalation treatments are all caffeine-containing goods. Coffee is the most common source of caffeine among
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middle-aged individuals, according to 2020 research in the United States, while soft drinks and tea are the
most common sources in teens. Adolescents, as opposed to adults, are more likely to take energy drinks as a
caffeine source (Dam et al. 2020).

STRESS:

The term "stress" comes from the Latin stringere, which means "to strain." The word refers to an organism's
physical and psychological resources being stretched to fulfil demands. Stress is a scientific word describing
the repercussions of a person or animal's inability to respond correctly to real or perceived emotional or
physical dangers to the organism. Before the endocrinologist Hans Selye in the 1930s, psychologists were the
first to adopt the term "stress."”

Stress definitions are frequently based on numerous fields of research (e.g., psychology, physiology,
sociology, theology, etc.). As a result, there exist a variety of stress definitions (e.g., loss of emotional control,
wear and tear on the body, and an absence of inner peace (Weber,1991; Sharma, 2021). Sharma et al. (2016)
in their study stated the use of various methods to curb stress. Doing one physical exercise on daily basis can
address the concern of stress. One can also adopt various time management tools and get involved with
leisure activities which can benefit students. Also, it was suggested that colleges should have a conducive
ambiance to curtail stress.

Physiology of Stress

Human body is a complex organization of various tissues and each system of it should function properly and
in a coordinated way. Moreover, it has to function within the physiological limits which are very restricted
and narrow (see Table: 1). Technically this teamwork is called 'Milieu Interior or Internal Homeostasis'.

Table 1: Physiological range of certain blood parameters

Analysis Reference Range
L. pH 7.36-7.45
2. Bicarbonate 21-27.5mmol /1
3. Oxvygen saturation Normally > 07%
4. Glucose 3.6-6.8mmol/l

The normal physiological range of a few blood parameters is given above. It is just to show how narrow the
physiological limits are. The body has to function within these narrow limits maintaining internal
homeostasis. Acuta consumption of 3mg/kg of caffeine boosted peek lung ventilation and enhances peak
aerobic performance. Additionally, under submaximal workloads, caffeine caused change in muscular oxygen
saturation, indicating that this mechanism may possibly be involved in caffeine’s ergogenic action. It was
demonstrated in the previous study (ARVO 2014) that drinking too much of caffeine can cause a considerable
reduction in blood volume and blood oxygenation in the capillaries of the human optic. The normal glucose
level in a human body is 3.6-6.8m mol/l in normal conditions. When a person is under any kind of physical or
emotional stress, the stress hormones increase the blood sugar level. But on the other hand, caffeine increase
the insulin residence, decrease insulin sensitivity and raise blood glucose level. The human body is exposed
every day to different people, species, situations, and stimuli. Some of the exposures are rewarding and
certain others are hazardous. If the exposure is hazardous then the body prepares itself to face the situation,
the reason being its 'Internal Homeostasis' and hence its normal functioning should not be affected. This
response is called the Fight or Flight response which is to make persons cope with the situation successfully.

Relationship with stress and caffeine

Caffeine is a stimulating psychoactive substance, similar to amphetamines, which makes a person feel good
after taking them, but it feels bad when they wear off. It boosts the release of dopamine, a neurotransmitter
associated with pleasure. Adrenaline and other hormones that are active when a person is anxious and
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released at the same moment. Our impulse to flee or fight is triggered by it, which activates the sympathetic
nervous system. The body and mind are then prepared to be attention to the work at hand.

Stress can have a negative impact on one's health; depression, cardiovascular disease, and HIV/AIDS have
been linked to psychological stress and disease (Cohen, Janiki-Deverts, and Miller, 2007). New research is
also pointing to the detrimental effects of stress on the development of autoimmune illnesses, viral infections,
and wound healing (Cohen et al, 2007). To ascertain if American college students' caffeine usage is good or
detrimental in terms of stress and academic performance, more research is required to better understand their
consumption habits. Students should be informed about caffeine and given resources to help them deal with
stress because there may be harmful health impacts connected with both stress and excessive caffeine usage.
(Cohen et al, 2007).

Positive and Negative Effects of caffeine consumption: -

Caffeine may be used by students to cope with the stress of college. According to studies, caffeine is the most
often taken central nervous system stimulant on the planet (Fulgoni et al, 2015). Caffeine consumption has
been shown to improve mood and alertness (Ferré, 2008; Kaplan et al, 1997; Lorist and Tops, 2003), exercise
performance (Doherty and Smith, 2004), blood pressure (Riksen et al, 2009), ability to stay awake and
mentally alert after fatigue (Smit and Rogers, 2002), faster information processing speed and reaction time,
and heightened awareness and attention (Cysneiros et al, 2007). It indicates that when ingested in
moderation, there are no severe adverse health consequences linked with its usage by adults (Nawrot et al,
2003) or children (Higdon and Frei, 2006; Mandel, 2002). However, people who are particularly sensitive
should not drink more than 400 mg per day to avoid headaches, sleepiness, anxiety, and nausea (Nawrot et al,
2003).

Concerns have been raised about the relatively recent entry of 'energy drinks' into the consumer market
(Reissig et al, 2009). Energy drinks are soft beverages with caffeine that makers say increase performance
and endurance (Meadows-Oliver and Ryan-Krause, 2007; McLellan and Lieberman, 2012). These goods are
frequently purposefully promoted to adolescents and young adults (Reissig et al, 2009), and 30-50% of
adolescents and young people are now known to consume them (Seifert et al, 2011). Energy drinks have also
been linked to behavioural issues and a range of major health concerns (Reissig et al, 2009; Richards et al,
2015a).

Energy drink usage may have a detrimental impact on health due to its link with risk-taking behaviours (Arria
et al, 2014). Miller et al in 2008 found that the frequency of energy drink intake was positively linked with
smoking, drinking, alcohol issues, use of illegal prescription medicines and marijuana, sexual risk-taking,
fighting, seatbelt omission, and risk-taking on a dare in US students. However, it should be highlighted that
such effects might be explained by personality traits of high energy drink consumers (for example, adherence
to a 'toxic jock' identity rather than the goods themselves (Miller, 2008b).

Association between caffeine intake and stress: -

Caffeinated beverage consumption is known to be a coping strategy used by college students in the
management of stressful academic situations (Lazarus, 1993; Thoits, 1995), with 49 percent of a
representative stratified sample of Puerto Rican students reporting caffeinated products to be useful for stress
relief (Ros et al, 2013). According to Pettit and DeBarr (2011) energy drink uses and perceived stress levels
in undergraduate students have a favourable association. Caffeine usage is marginally associated with a
variety of mental and drug use problems in the general population, although the associations do not appear to
be causative (Kendler et al, 2006), and data from different research are mixed (for a review of the area see
Lara, 2010). When considering the self-medication hypothesis, determining the nature and direction of
correlations between such variables becomes much more complex (Khantzian, 1997). The concept is that
people can self-medicate with legal and/or illegal drugs, with research already indicating that some people
with mental health issues utilize caffeinated energy drinks for this reason (Chelben et al, 2008).

Caffeine has been shown to have good benefits in some circumstances. Low dosages, for example, have been
demonstrated to lower anxiety and improve mood (Haskell et al, 2005; Lieberman et al, 1987, 2002; Smith,
2009a; Smith et al, 1999). In a population analysis, Smith (2009b) found that caffeine use was linked to a
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lower risk of depression than non-consumption. Caffeine has also been shown to have negative impacts on
stress and mental health. In a student sample, Gilliland and Andress (1981) found that moderate and heavy
caffeine drinkers had greater anxiety levels than abstainers. Mania can also be produced by a high caffeine
intake (Ogawa and Ueki, 2003) or energy drinks, according to case studies (Sharma, 2010). The findings of
Kaplan et al. (1997), who discovered that 250 mg of caffeine promotes elation in healthy volunteers whereas
500 mg increases irritation, back up these findings. Other studies, on the other hand, have come up with no
results. For example, James et al. (1989) found no link between coffee use and anxiety or depression among
medical students.

Khaliland Antoun(2020) studied and found that University students consume high levels of caffeine from
products other than coffee and energy drinks. During exams, the total daily consumption of caffeine is
alarmingly above the Food and Drug Administration (FDA)approved daily intake.

Objectives:-The goals or objectives of this research were to assess the perceived stress and caffeine
consumption among students at universities of Hungarian and Indian Colleges and universities.

Hypothesis

1. There is significant difference between high perceived stress and low perceived stress level who consume
caffeine among students.

2. There is a significant difference between high perceived stress and low perceived stress level who
consume caffeine among male students.

3. There is a significant difference between high perceived stress and low perceived stress level who
consume caffeine among female students.

4. There is a significant difference in having high perceived stress levels in students who consume caffeine
among male and female students.

5. There is a significant difference in having low perceived stress levels in students who consume caffeine
among male and female students

MATERIALS AND METHODS

Participants:

The sample included 125 college and university students in total who participated in the poll on "caffeine
consumption and perceived stress”, but data from seven participants were excluded due to preselected age
restrictions and incomplete questionnaires. Analyses were conducted on data obtained from 118 students
between the ages of 21 and 44 years. Male and female students were recruited for this study and sex
distribution (43.7 percent male, 56.3 percent female) was noted.

Apparatus/Materials

(1). Perceived Stress Scale (PSS)- The Perceived Stress Scale (PSS) is a well-known tool for measuring
stress. It is a 10-item questionnaire originally developed by Cohen et al.(1983) and widely used to assess
stress levels in young people and adults aged 12 and above. It evaluates the degree to which an individual has
perceived life as unpredictable, uncontrollable, and overloading over the previous month. This scale inquires
about your feelings and ideas from the previous month. You will be asked how frequently you felt each
feeling or thought. Each item was rated O (never), 1 (almost never), 2 (sometimes), 3 (fairly often), or 4 (very
often).

You can determine your PSS score by following these directions:
* First, reverse your scores for questions 4, 5, 7, and 8. On these 4 questions, change the scores
like this: 0 =4, 1=3, 2=2, 3=1, 4=0.
* Now add up your scores for each item to get a total.
* Individual scores on the PSS can range from 0 to 40 with higher scores indicating higher perceived stress.
P Scores ranging from 0-13 would be considered low stress.
» Scores ranging from 14-26 would be considered moderate stress.
P Scores ranging from 27-40 would be considered high perceived stress.
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Procedure:

First, | have selected the male and female students who consume caffeine in the form of coffee, tea and
energy drinks from universities and colleges respectively. All participants received a consent form and
information document with the questionnaire. Participation was voluntary. The signed consent forms and
guestionnaires were handed out separately. In comparison to the stress scale, this survey helps to distinguish
between students who experience higher stress and low stress during test days.

Results and Discussion
The results have been shown according to hypothesis were taken in this study.

H.1: There will be a significant difference between high perceived stress and low perceived stress level
among those who consume caffeine among students.:-

Table No. 1: Shows the Mean, SD, and t-value of perceived low-stress and perceived highstress levels who
consume caffeine by students

STRESS LEVEL | GROUPS |N M SD t
Low Stress | 57 1740 | 4.11
High Stress | 32 2744 | 3.77 11.35

The results show in the above table that the means of perceived low stress who consume caffeine was found
to be 17.40 with an SD of 4.11. Similarly, the means of perceived high stress who consume caffeine was
found to be 27.44 with an SD of 3.77, and the ‘ t  value was found 11.35, which is highly significant and
much more than the required t value for the .01 significance level. It revealed that both male and female
students who consume caffeine have a significant mean difference between high and low perceived stress.

The results of the present study evince that low perceived stress students who take caffeinated drinks
regularly have a significant difference from high perceived stress students. Richards and Smith (2015) and
Cappelletti et al (2015) found consistent results.

H.2: There will be a significant difference between high perceived stress and low perceived stress level who
consume caffeine among male students.

Table No. 2: Shows the Mean, SD, and t-value of Male students having perceived low-stress and perceived
high-stress levels who consume caffeine.

MALE GROUPS N M SD t
Low Stress 26 17.27 3.93 7.06
High Stress 13 27.38 4.75

The results show in the above table that the means of male students having perceived low stress who
consume caffeine was found to be 17.27 with an SD of 3.93 Similarly, the means of males having perceived
high stress who consume caffeine was found to be 27.38 with an SD of 4.75, and the * t © value was found
7.06, which is highly significant and much more than the required t value for the .01 significance level. It
revealed that male students who consume caffeine have a significant mean difference between high and low
perceived stress. Thus, the above results prove Hypothesis no.2. The previous studies by Pettit & DeBarr
(2011) and Richards and Smith (2015) found consistent results.

H.3: There will be a significant difference between high perceived stress and low perceived stress level who
consume caffeine among female students.

Table No. 3: Shows the Mean, SD, and t-value of Female students having perceived lowstress and perceived
high-stress levels who consume caffeine.

FEMALE GROUPS | N M SD t
Low Stress 31 1752 |4.32 8.74
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| [High Stress |19 [27.47 [3.08 | |

Table no.3 revealed that the means of female students having perceived low stress who consume caffeine was
found to be 17.52 with an SD of 4.32 Similarly, the means of females having perceived high stress who
consume caffeine was found to be 27.47 with an SD of 3.08, and the ‘ t ¢ value was found 8.74, which is
highly significant and much more than the required t value for the .01 significance level. It revealed that
female students who consume caffeine have a significant mean difference between high and low perceived
stress. The results indicate that there is a lot of significant difference between low-stress and high-stress
perceived female students who consume caffeine in any type of caffeinated drink.

H.4: There will be a significant difference in having high perceived stress levels in students who consume
caffeine among male and female students.

Table No. 4: Shows the Mean, SD, and t-value of perceived high perceived stress levels in students who
consume caffeine among male and female students.

HIGH -STRESS GROUPS N M SD t
Male 13 27.39 475 .06
Female 19 27.47 3.08

From table no. 4, It is evident that the t value is .06 which is non-significant at a .05 level of confidence.
There is no significant difference between male and female students who consume caffeine with high
perceived stress levels because the mean score of 27.39 for male students is not different from the mean score
of 27.47 for female students. It clearly shows that there is no difference between males having low-stress
levels who consume caffeine are not different from females having low-stress levels who consume caffeine.

H.5:There will be a significant difference in having low perceived stress levels in students who consume
caffeine among male and female students

Table No. 5: Shows the Mean, SD, and t-value of perceived Low perceived stress levels in students who
consume caffeine among male and female students.

LOW-STRESS GROUPS | N M SD t
Male 26 | 17.27 |3.93 224
Female 31 | 1752 |4.32

The comparison of scores of male and female students who consumed caffeine with low perceived stress
levels is performed in table 5 which shows that there is no significant difference between male and female
students who consume caffeine with low perceived stress levels because the mean score of 17.27 for male
students is not different from the mean score of 17.52 female students. The t value is .22 which is non-
significant at a .05 level of confidence. The results of the study are clearly showing that males having low-
stress levels who consume caffeine are not different from females having low-stress levels who consume
caffeine. Thus, the above results do not prove Hypothesis no.5.

Conclusion:

The results of the present study events that low-perceived-stress students who take caffeinated drinks
regularly have a significant difference from high-perceived-stress students. This hypothesis was proved
through a t-test. In Hypotheses 2 and 3 show the significant result and prove that male students who consume
caffeine have a significant mean difference between high and low perceived stress. In hypothesis 3 also same
results has been shown in terms of female students but there is the non -significant difference between male
and female students who consume caffeine with high perceived stress and the same result is shown in
hypothesis number 5 that there is no significant difference between male and female students who consume
caffeine with low perceived stress.
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Last, but not least, so we concluded that students who receive education may experience less harmful
consequences from mismanaged stress and caffeine usage. The above result of this study serves as a
foundation for additional investigation into how caffeine consumption and perceived stress are associated
among college and university students.
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