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ABSTRACT
Objectives: The primary objective of the study was to determine the relationship between caffeine intake and 
stress among university students. While the secondary objective of the study was to find how the type and 
amount of caffeine consumption affects university students.
Methodology: A cross sectional study was conducted in which 154 undergraduate students of University of 
Management and Technology of ages 17 to 26 years were targeted.  Questionnaires were administered using 
an interview-based technique, incorporating the Perceived Stress Scale—one of the most widely used 
psychological tools for assessing stress perception—and a measure to evaluate caffeine consumption by 
calculating the number of caffeine servings per week. 
Results: The study highlighted the stress score according to which, 15% of the respondents had low intensity 
of stress, 66% had moderate intensity of stress, and 19% students were in the high stress category. We analyzed 
their caffeine consumption and the results indicated that 82% students had low consumption of caffeine, 14% 
were having moderate amounts of caffeine and only 4% students had high consumption of caffeine. Out of 
all caffeinated products, the most consumed caffeinated drink amongst the undergraduate male (WHY MALE) 
students of UMT was tea (43% responded 5-6 times/week), while coke/ carbonated beverages (38% responded 
2-3 times/week) and milk chocolate bars (36% responded 4 times/week) followed at second and third place. 
The Pearson correlation coefficient between stress scores and caffeine intake is -0.007. This value is very 
close to zero, indicating almost no linear relationship between stress and caffeine
Conclusion: The study concluded that there is no relation between stress and caffeine intake.
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INTRODUCTION

We live in a society where mental health problems are 
not recognized as issues requiring social change, leading 
to widespread nervousness, discomfort, and stress.  In 
a society where education is increasingly emphasized, 
students face constant pressure, whether related to 
exams or basic assessments, which leads to deteriorating 
eating and drinking habits. As a result, students become 
more prone to unhealthy consumption patterns, 
particularly an increased intake of caffeine, with 
Pakistan being considered a country highly susceptible 
to excessive caffeine consumption25.

National Institute of Health (NIH) describes stress as 
a feeling of emotional or physical tension that induces 
frustration, anger or nervousness. Stress can be induced 
due to any reason or any event that builds up tension, 
anxiety and frustration in one’s body. It is a natural 
response of our body to a particular stressor1,2. There 
are various factors that act as stressors in an undergrad’s 
life such as academics, peers and social issues, any 
major changes or events such as leaving the university 
or getting a job, lack of sleep, financial issues and 
others. In any stressful conditions, our body releases 
a flood of hormones including adrenaline and cortisol. 
The release of these hormones increases heart rate and 
breathing rate, contracts muscles, raises blood pressure 
and sharpens senses. Stress also acts as a causative 
factor in many diseases, as it interacts with the disease 
and furthers worsens the disease. As a result of 
prolonged stress, our body starts showing different 
symptoms such as headache, aches and pains, heartache, 
insomnia, digestive problems, weakened immune 
system, depression, panic attacks, anxiety, sadness, 
and changing eating patterns3,4.
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Caffeine, on the other hand, is a natural stimulant that 
blocks adenosine which is also a neurotransmitter that 
relaxes the brain and prevents tiredness. Its main effect 
is on the brain. It is naturally found in leaves and fruits 
of some plants. It is also present in coffee, green and 
black tea, soft drinks, energy drinks, cocoa chocolate 
bars, energy bars. Increased consumption of caffeine 
poses many negative health effect as it increases the 
release of cortisol in our body which is a hormone that 
is naturally released in our body in stress. This hormone 
further causes many negative effects such as increasing 
weight, endocrine diseases such as diabetes, 
cardiovascular diseases such as arrhythmias, mood 
swings and others.5,6 Approximately 80% of the world 
population consumes caffeine every day, with a daily 
intake of upto  200 mg, equivalent to around three 
espresso cups per day.7 According to FDA, healthy 
adults can consume caffeine up to 400mg/ day safely. 
Beyond this amount, caffeine can cause anxiety, 
difficulty in sleeping, addiction, heart problems, 
digestive problems, increased blood pressure, increased 
heart rate, and persistent fatigue and tiredness.8

Different people consume caffeine in different forms. 
Office workers, doctors, engineers, businessmen, 
merchants and homemakers consume caffeine to prevent 
tiredness and fatigue.9 Athletes and sports persons 
drink caffeine to enhance their performance whereas 
adolescents, teenagers and many adults, drink 
caffeinated beverages for their distinctive taste and the 
ability to boost energy2-4. 

People consume caffeine in various ways such as 
coffee, tea, energy drinks, carbonated beverages, and 
chocolates. In Pakistan, tea is the most popularly 
consumed caffeinated drink in all age groups and nearly 
all members of households drink it as daily ritual. 
Majority of the people consume tea without knowing 
that it is a source of caffeine too. Surprisingly, increased 
consumption of chocolate exposes individuals to excess 
caffeine so toddlers and adolescents who consume 
chocolate as a healthy snack are actually imparting 
negative effects on their health. Another study revealed 
that intake of caffeine was causing anxiety and 
depression in secondary school children. These observed 
effects on mental health were distinct in children, being 
more dominant in male children10-12. 

The primary objective of the study was to determine 
the relationship between caffeine intake and stress 
among university students. While the secondary 
objective of the study was to find how the type and 
amount of caffeine consumption affects university 
students.

METHODOLOGY
IRB/ERC Approval: 

The study was conducted after obtaining approval from 
the Research Ethics Committee of the University of 
Management & Technology, vide reference number 
RE-111-2023. Consent of the respondents was taken 
before taking them on board. The identity of the study 
participants was kept confidential and used solely for 
generating results of the research. 

It was a cross sectional study. The study method was 
quantitative because the study correlates the relation 
between stress and caffeine consumption. The study 
used a non-probability sampling technique that is 
convenience sampling of 154 undergraduate students 
of University of Management & Technology, University 
of Health Sciences, University of Veterinary & Animal 
Sciences, Uiversity of South Asia.  

Sample size was calculated to be 154 by using the 
formula and parameters given below.

n = [t2* p (1 – p)]/ m 

[Where n = sample size, t = confidence level - 95 % 
(1.96), p = Estimated prevalence – 88.5% (0.885) and 
m= Error -5% (0.05)]

The inclusion criteria included undergraduate students 
between ages 17 to 26 years of age and without any 
known illnesses

The Exclusion criteria included students below 17 
years or having any illness or inborn errors
Self-structured questionnaire was used for conducting 
online survey. It consisted of four parts:

1. Demographics
2. Perceived stress scale--American Sociological 
Association
3. Self-designed questionnaire
4. Food frequency questionnaire

Demographical part included Age, weight and height, 
a perceived stress score of American Sociological 
Association including questions that helped analyze 
people with low stress score between 0–13 points, 
moderate stress score between 14–26 points or high 
stress score between 27–40 points. Self-structured 
questionnaire included serving sizes of different 
products. The last section contained a questionnaire 
about food frequency for a week. This included 
questions regarding the frequency of the consumption 
of caffeinated products in particular serving sizes during 
the previous week which helped us analyze if the 
consumption of caffeine was low, moderate or high in
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the respondents. Respondents were informed about the 
objective and they responded voluntarily. Data was 
collected online through Google Forms, respondents 
were reached through social media, and data was 
recorded on an MS Excel sheet.

In this study, SPSS V22 software was used for data 
analysis. The study applied bivariate correlation to find 
the relation between variables (stress and caffeine).

RESULTS
The study had 154 participants. The body mass index 
(BMI) of 61% participants was normal while 27% 
were overweight, and 12% were found to be grade-I 
obese. None of the participants was underweight.

Figure 2 shows that the stress score of 66% participants 
is moderate, 19% have high stress score, while 15% 
have low stress score. The scoring is based on Low= 
0-13 (stress score), moderate 14-26 (stress score) and 
High=27-40 (stress score)

Figure 3 represents weekly recall frequency of 
caffeinated products. According to this data, it can be 
interpreted that majority of participants had black tea 
(74.68%), green tea (50.65%), regular coffee/espresso 
(72.08%), instant coffee (68.83%), brewed coffee 
(81.1%) and filtered coffee (86.36%) 0 times/week in 
their previous week, whereas the majority of participants 
had milk tea/chai (42.86%) 5-6 times/week.

According to this data, 16.44% students had black tea, 
32% students has green tea, 62.15% had milk tea/chai, 
18.15% had espresso, 20.24% had instant coffee, 
12.22% had brewed coffee, 8.87% had filter coffee, 
19.16% had cold brewed coffee, 42.58% had coke, 
19.81% had diet coke, 27.40% had sting, 20.12% had 
red bull, 24.81% had chocolate shake, 31.20% had 
milk chocolate and 15.18% had dark chocolate during 
the previous week. So, the consumption of milk tea/chai, 
coke and milk chocolate was more as compared to 
other caffeinated products.

The Pearson correlation coefficient between stress 
scores and caffeine intake is -0.007. This value is very 
close to zero, indicating almost no linear relationship 
between stress and caffeine intake in this dataset. The
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Figure 1: Percentages of students according to BMI 
(normal, overweight and obese)

Figure 2: Percentages of students according to Stress Score 
(High, Moderate and Low)
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Figure 4: Frequencies of Caffeinated Product
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Figure 3: Caffeinated Beverages Intake in a Week
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significance (2-tailed) value for this correlation is 
0.929. This p-value is much greater than the standard 
threshold of 0.05, meaning the correlation is not 
statistically significant. In other words, the observed 
relationship could easily be due to chance.

There is no meaningful or statistically significant 
relationship between stress scores and caffeine intake 
in this dataset.

The very weak negative correlation (-0.007) suggests 
that, if anything, higher caffeine intake is very slightly 
associated with lower stress, but this association is 
negligible and not statistically significant.

DISCUSSION
Caffeine   is   the   most   widely   used   substance   
around the world.  This study was conducted on  
different universities students (both private & 
government), wherein   the majority   reported   its  
use  in  the  form of  coffee,  tea,  soda,  and  energy  
drinks.  Caffeine consumption was found to be prevalent 
among students. This study analyzed the stress score 
in students, quantity and frequency of caffeinated 
products in the previous week as well as the relation 
between stress and caffeine consumption. Among 154; 
29 students were classified to be in high stress, 102 
were found to be in moderate stress and 23 students 
were in low stress (fig. 2). In a study of college students 
in the United States, total mean of caffeine consumption 
was 159mg/day for whole student population and total 
mean of regular students for both males and females 
was 173mg/day.  Majority of the students were regularly 
consuming soda, coffee and tea11. However, this study 
targeted students between the ages of 17 and 26 years 
and the total mean consumption of caffeine among 
students was 708.5 mg/week.12 Majority of students 
were not consuming caffeinated products regularly. In 
the previous week, they were mostly consuming tea, 
coke, green tea and milk chocolate. As many as 62.15% 
students were consuming tea, 42.58% were consuming 
coke, 32% were consuming green tea and 31.2% were 
consuming milk chocolate.

In a survey from University of Lahore, Pakistan on 
caffeine intake among 185 students with 52 males 
students and 133 females, the benefits and hazardous 
effects of caffeine were examined.10,17 Products 
containing caffeine consumed by students were tea 
62.4% and soft drinks (52.8%). Lowest consumption 
rate was observed for coffee 41.6%13. This study has 
some similarities with our study. In this study, 62.15% 
students were consuming tea and less than 50% were 
consuming coffee. The lowest consumption rate was 
that of filtered coffee 8.87%, brewed coffee 12.22%, 
dark chocolate 15.18%, and espresso 18.15% . Total 
47.52%  students were consuming energy drinks out 
of whom 27.4% were consuming Sting and 20.12% 
were consuming other energy drinks.

Another study suggested that caffeine consumption 
may be associated with stress but in this study there is 
no correlation between stress and caffeine 
consumption.12 Another research found negative 
correlation between stress and caffeine.14,15 This study 
found no correlation between caffeine and stress. The 
study done by Conway did not report significant 
correlation between stress and caffeine consumption.13 

Similarly Josue L et al also reported that there is no 
correlation between caffeine and stress that is also seen 
in our study. A research was conducted in Mumbai on 
consumption of caffeine which was associated with 
appetite and stress16-22. They found negative association 
of caffeine with appetite but no significant association 
with stress which is also substantiated by this study. 
Participants found caffeine to be helpful for its properties 
of helping in remaining wakeful, enhanced study hours, 
being able to concentrate, being better able to socialize 
as evident from the data given in the results. This could 
be due to the fact that caffeine does have some beneficial 
CNS stimulatory effects23,24.

CONCLUSION  
Through the analysis regarding caffeine consumption 
and stress, the study concluded that mostly students 
were consuming milk tea, cola drinks, and milk 
chocolate. Most of the students were found to be in 
moderate stress. Some were found to be in high stress, 
but their caffeine consumption was low and moderate. 
So, there is no significant relation of intake of caffeine 
in students with stress. Based on this data, caffeine 
intake does not appear to have a meaningful impact 
on stress levels.
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Table 1: Correlations Between Stress and Caffeine Intake

Stress Score

Caffeine Intake

Pearson Correlation

Sig. (2-tailed)
N

Pearson Correlation

Sig. (2-tailed)
N

Stress 
Score

1
154

-.007
.929
154

Caffeine 
Intake
-.007
.929
154

1

154
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