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Abstract: Coffee is widely consumed in 
Brazil and around the world, being a beve-
rage of cultural, social, and economic im-
portance. Its stimulating effect is attributed 
to caffeine, which blocks adenosine recep-
tors and increases the release of neurotrans-
mitters, promoting heightened alertness. 
Among medical students, coffee consump-
tion is common due to the heavy study load 
and the need to maintain attention. This 
cross-sectional, quantitative, and analytical 
study investigated the relationship betwe-
en coffee consumption and the use of psy-
choactive substances, as well as its impact 
on the academic performance of medical 
students. The study included 100 students 
from a medical school in southern Minas 
Gerais, with 25 students selected from 
each academic period (2nd to 5th), based 
on a similar curriculum that includes the 
courses SOI (Integrated Organic Systems), 
IESC (Teaching-Service-Community In-
tegration), and HAM (Medical Skills and 
Attitudes). Data collection was conduc-
ted through in-person questionnaires after 
participants signed the Informed Consent 
Form (ICF). Data analysis was performed 
using the PRISMA platform, with descrip-
tive statistics and inferential tests, adopting 
a significance level of p < 0.05. The results 
showed that 70% of participants consumed 
coffee regularly. Among students who did 
not consume coffee, no significant diffe-
rences in academic performance were ob-
served, regardless of the use of psychoactive 
substances. However, among students who 
drank coffee, those who used psychoactive 
substances had significantly lower semes-
ter averages compared to those who did 
not use such substances (p < 0.05). These 
findings suggest that caffeine consump-
tion, regardless of the amount, does not 
directly affect academic performance, but 
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when combined with the use of psychoac-
tive substances, it has a significant negative 
impact on students’ performance. The re-
sults highlight the need for attention to the 
concomitant use of psychoactive substances 
among university students and suggest that 
future investigations into the combined ef-
fects of coffee, psychoactive substances, and 
academic performance are essential.

Keywords: Caffeine; Academic Performan-
ce; Medical Students; Medical School; Lear-
ning; Psychotropic Substances.

INTRODUCTION

Coffee is currently consumed throu-
ghout Brazil and around the world, holding 
high commercial as well as cultural value 
(MOREIRA et al., 2018). The earliest re-
ports of its use point to the nomadic tribes 
of Ethiopia, who consumed the sweet pulp 
of the fruit or mixed it with fat in their me-
als. The modern reinterpretation of coffee 
as a domestic or social tradition originates 
from Turkey, which was responsible for 
transforming the “coffee habit” into a ritual 
of sociability (MEHARI; REDI-ABSHI-
RO; CHANDRAVANSHI, 2016).

The energizing characteristic of coffee 
is due to the presence of caffeine (a com-
pound belonging to the trimethylxanthine 
group) in its composition (LIMA; FARAH, 
2019). This molecule is a psychotropic drug 
that stimulates the central nervous system, 
increasing alertness and reducing the sensa-
tion of fatigue. In addition, it exerts effects 
on inotropism, increases heart rate, pro-
motes bronchiolar dilation, and stimulates 
gastric secretion (FARAH, 2017). However, 
at high doses, caffeine can cause insomnia, 

anxiety, and excitability (LIMA; FARAH, 
2019), and its regular consumption may 
lead to the development of tolerance (AE-
PLI et al., 2015).

From a molecular perspective, the 
stimulant effect of caffeine arises from its 
structural similarity to the endogenous neu-
romodulator adenosine, whose function is 
to reduce neuronal excitability by inhibiting 
the release of excitatory neurotransmitters, 
inducing sleepiness, and promoting relaxa-
tion through cerebral vasodilation (MON-
TEIRO et al., 2016). Due to this similarity, 
caffeine competes for the same receptors, 
binding to them and blocking the inhibitory 
action of adenosine, which results in increa-
sed neurotransmitter release and heightened 
alertness (BOUTREL; KOOB, 2004).

It is worth noting that caffeine does 
not accumulate in the body, as it is generally 
metabolized and excreted within a few hou-
rs after ingestion. For this reason, daily con-
sumption becomes necessary for its effects 
to be perceived. Scientific evidence suggests 
that regular caffeine intake may contribu-
te to learning, productivity, and concen-
tration in tasks requiring cognitive effort 
(MCLELLAN; CALDWELL; LIEBER-
MAN, 2016). Furthermore, studies empha-
size that moderate consumption, equivalent 
to approximately two to three 225 mL cups 
per day, corresponds to a prudent daily dose 
of 200 to 300 mg, which is considered ideal 
(HIGDON; FREI, 2006).

Moreover, it is noteworthy that medi-
cal students face a heavy academic worklo-
ad, stemming both from curricular requi-
rements and extracurricular activities. This 
scenario can lead to intense fatigue due to 
the long hours dedicated to studying, as 
well as strong self-imposed pressure to meet 
their own expectations and those of family 
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and society. Consequently, medical students 
represent a group with higher stress levels 
compared to the general population. To 
cope with this pressure, many resort to the 
consumption of caffeinated beverages, such 
as coffee and energy drinks, in an effort to 
increase alertness and productivity in their 
study routines (OLIVEIRA; CARVALHO; 
FIGUEREDO, 2015).

Another relevant aspect concerns the 
relationship between psychoactive substan-
ce use and academic performance, a multi-
faceted issue that has been extensively docu-
mented in recent medical literature. These 
substances include medications used to tre-
at ADHD (Attention Deficit Hyperactivi-
ty Disorder) and other attention disorders, 
anxiolytics, antidepressants, taurine-based 
energy drinks, as well as illicit drugs such 
as cocaine, crack, marijuana, and ecstasy 
(BULFONE et al., 2025). The use of these 
substances, whether legal or illegal, among 
adolescents and young adults has been asso-
ciated with significant impairments in aca-
demic performance, including lower grade 
point averages, increased risk of dropout, 
reduced likelihood of completing secondary 
or higher education, and higher rates of ab-
senteeism (CHAN et al., 2024).

In summary, significant gaps still exist 
in the scientific literature regarding the re-
lationship between caffeine consumption, 
psychoactive substance use, and the acade-
mic performance of students. Considering 
that university students, in particular, exhi-
bit high rates of caffeine intake and frequent 
use of psychoactive substances, factors that 
can directly impact their academic perfor-
mance, it is essential to develop research 
specifically addressing this topic.

OBJECTIVES

To investigate the relationship betwe-
en caffeine consumption, both in terms 
of quantity and frequency, and the use of 
psychoactive substances, aiming to identify 
possible influences on the academic perfor-
mance of medical students.

METHODS

Type and Study Design

The present study was an analytical, 
cross-sectional, and quantitative observa-
tional study. The STROBE (STrengthening 
the Reporting of OBservational studies in 
Epidemiology) tool was used, a checklist de-
signed to guide the proper reporting of ob-
servational, longitudinal, or cross-sectional 
studies (VON ELM et al., 2007).

Setting, Population, and Sampling

The study was conducted at a medical 
school in southern Minas Gerais with 100 
students enrolled in 2024. The sample was 
randomly selected, including 25 students 
from each academic year from the 2nd to 
the 5th, who have a similar disciplinary di-
vision: SOI (Integrated Organic Systems), 
IESC (Teaching-Service-Community In-
tegration), and HAM (Medical Skills and 
Attitudes). 

Inclusion criteria were students from 
the 2nd, 3rd, 4th, and 5th years, regularly 
enrolled in the medical program during the 
2024 academic year, who voluntarily agreed 
to participate. Exclusion criteria were stu-
dents under 18 years of age, students not 
enrolled in the 2nd to 5th years, and parti-
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cipants who refused to participate. This de-
sign allowed for an equitable analysis of the 
association between caffeine consumption, 
psychoactive substance use, and academic 
performance across the different stages of 
the program.

Ethical Considerations

Participation in the study was volun-
tary, with informed consent (ICF) obtained 
from all participants, ensuring confidentia-
lity. The study was approved by the Rese-
arch Ethics Committee of the institution, 
following national and international ethical 
guidelines. All data were securely stored and 
used solely for research purposes.

Data Collection Instrument

Data were collected through an in-per-
son questionnaire, including closed-ended 
questions on coffee consumption (quantity 
and frequency) and open-ended questions 
on grades in IESC, SOI, and HAM, as well 
as information on age, sex, and psychoactive 
substance use. Participation was voluntary, 
with informed consent (ICF) obtained, en-
suring confidentiality. Data were securely 
stored and used solely for research purpo-
ses, in accordance with ethical and legal 
standards.

Study Variables of Interest

Regarding caffeine consumption, the 
variable of interest included the average 
daily amount consumed, calculated using 
data collected through the questionnaire, 
in which students could report their daily 
intake in milliliters (American cups) and 
the frequency (number of times caffeine is 
consumed per week). As for the outcome 
variable, academic performance was compa-

red, assessed by the average grades obtained 
in courses throughout the academic year, 
between groups of caffeine consumers and 
non-consumers, also taking into account 
the use of other psychoactive substances.

Statistical Analysis

The collected data were organized and 
analyzed using the PRISMA platform, a sta-
tistical analysis software commonly used in 
research.. Initially, descriptive statistics were 
performed for the variables of interest. Sub-
sequently, inferential tests were applied to 
examine associations between caffeine con-
sumption, psychoactive substance use, and 
academic performance, considering a signi-
ficance level of p < 0.05.

To ensure greater consistency in the 
results, the analysis focused on the catego-
ries of coffee consumption with the highest 
representation in the sample, including only 
students who consumed 0, 7, 14, 21, or 28 
cups per week. Data from sporadic or in-
frequent intake, such as 1, 2, or 3 cups per 
week, were excluded due to their very small 
sample size and potential to bias the results. 
Additionally, extreme values (outliers) that 
disproportionately affected the data distri-
bution were identified and removed from 
the final analysis.

RESULTS

Of the 100 students included in the 
study, 30% reported not consuming cof-
fee, while 70% consumed at least one cup 
per week. As illustrated in Figure 1, the 
distribution of weekly coffee intake was as 
follows: 9% for 7 cups, 8% for 14 cups, 
10% for 21 cups, and 8% for 28 cups, in-
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dicating that most participants had mode-
rate coffee consumption. It is worth noting 
that, as detailed in the methodology, some 
less frequent intake categories were excluded 
from the analysis due to the small number 
of participants, in order to ensure that the 
presented data more accurately reflected the 
predominant consumption patterns in the 
sample without distortion.

Figure 1 – Horizontal bar chart representing the 
weekly coffee intake among students, indicating 

the number of cups consumed per week and 
the corresponding number of students in each 
consumption category. Figure created by the 

researchers.

The analysis of academic performan-
ce in relation to psychoactive substance use 
among coffee-consuming students revea-
led a statistically significant difference (p < 
0.05), showing that those who do not use 
psychoactive substances have higher semes-
ter grade averages than users of psychoactive 
substances (Figure 2).

Figure 2 – Bar chart comparing the academic 
performance (semester average) of coffee-con-
suming students, distinguishing between those 

who use psychoactive substances and those who 
do not. Figure created by the researchers.

Nevertheless, the results indicated that 
among students who do not consume cof-
fee, the use of psychoactive substances was 
not associated with statistically significant 
differences in grade averages. In contrast, 
as previously mentioned, among students 
who consume coffee, a significant difference 
in grades was observed between users and 
non-users of psychoactive substances, sug-
gesting that the effect of coffee consump-
tion on academic performance may depend 
on the concomitant use of these substances 
(Figure 3).
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Figure 3 – Bar chart comparing academic perfor-
mance (average semester grades) according to 

coffee consumption and psychoactive substance 
use. Figure created by the researchers.

Still, it is important to highlight that 
the levels of coffee consumption did not 
show statistically significant differences in 
relation to the students’ grade averages. Re-
gardless of whether the consumption was 
low, moderate, or high, no significant varia-
tion in academic performance was observed, 
indicating that the amount of coffee consu-
med did not have a relevant impact on the 
participants’ grades.

DISCUSSION

The results obtained show that the 
majority of participating university students 
(70%) consume coffee regularly, while 30% 
reported not drinking the beverage. This 
consumption pattern is consistent with 
previous findings in academic populations, 
which report prevalences between 60% and 
80%, often associated with the use of caf-
feine as a stimulating resource to cope with 
long study hours (SMITH, 2019; MAR-
TINS et al., 2021).

The analysis of the consumed quantity 
revealed that most participants ingest mo-
derate amounts of coffee, corresponding to 
up to 28 cups per week (approximately 3 to 
4 cups per day). According to the Europe-
an Food Safety Authority (2015), modera-
te caffeine consumption is associated with 
beneficial effects, such as temporary impro-
vements in attention, short-term memory, 
and performance in simple cognitive tasks. 
Similarly, Ribeiro and Pereira (2020) identi-
fied positive impacts of moderate coffee use 
in activities requiring focus and concentra-
tion. However, the authors emphasize that 
excessive caffeine consumption (> 400 mg/
day) may lead to adverse effects, such as in-
somnia, irritability, and increased heart rate, 
factors that can negatively affect academic 
performance (HIGDON; FREI, 2006).

In the present study, when correlating 
coffee consumption, the use of psychoacti-
ve substances, and academic performance, a 
statistically significant difference was identi-
fied: students who did not use psychoactive 
substances had higher semester grade avera-
ges compared to those who used these subs-
tances. This result is in line with previous 
studies that show that the consumption of 
psychoactive substances, such as alcohol, 
cannabis, and non-prescribed stimulants, 
can impair cognitive functions, reduce mo-
tivation, and compromise sleep quality – 
factors intrinsically linked to academic per-
formance (ARRIA et al., 2013; SOUZA et 
al., 2018).

Although coffee is a widely consumed 
stimulant, the results of the present study 
did not identify a direct relationship betwe-
en the amount consumed and a reduction in 
academic performance, nor did they show 
that higher doses of consumption were asso-
ciated with improved performance.
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 Therefore, it is suggested that the most 
determining variable for the decline in aca-
demic performance may be the concomi-
tant use of psychoactive substances, rather 
than moderate caffeine consumption. It is 
important to highlight, however, that the 
cross-sectional design used limits the ability 
to establish causal relationships. Therefore, 
longitudinal studies are recommended, as 
they would allow for the monitoring of ef-
fects over time, as well as the expansion of 
the sample size, in order to obtain a more 
robust and representative database.

CONCLUSION

The present study showed that the 
majority of the university students asses-
sed consume coffee regularly in quantities 
considered moderate, a pattern consistent 
with previous findings in academic popula-
tions. The results indicate that coffee con-
sumption, within safe limits, is not directly 
associated with a reduction in academic 
performance. In contrast, among the coffee 
consumers, a statistically significant diffe-
rence was observed between the academic 
performance averages of students who use 
psychoactive substances and those who do 
not, with superior performance found in 
the abstinent group. These findings suggest 
that the use of psychoactive substances may 
represent a more critical factor for academic 
performance than the isolated consumption 
of caffeine.

In summary, the results suggest that 
the negative impact on academic perfor-
mance is more strongly associated with the 
use of psychoactive substances than with the 
isolated and moderate consumption of caf-
feine. Future investigations, preferably with 

a longitudinal design, are recommended 
to further analyze the interaction between 
caffeine use, other psychoactive substances, 
and academic performance, considering 
mediating variables such as sleep patterns, 
study workload, and mental health-related 
aspects.
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