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ABSTRACT

Introduction: Caffeine is a psychoactive substance widely consumed over the past decades. The effect of caffeine
can be either beneficial or harmful. It increases cognitive performances, including attention, alertness and concen-
tration. However, high caffeine intake may also induce an anxiogenic effect, causing symptoms such as rapid heart
rate, restlessness and nervousness. This study aimed to determine the association between caffeine intake and mental
health disorders such as anxiety and depression among undergraduate pharmacy students at UiTM Puncak Alam.
Methods: This was a cross-sectional study with stratified random convenience sampling. A total of 270 undergradu-
ate pharmacy students in UiTM Puncak Alam, Selangor participated in this study. A set of questionnaires was distrib-
uted using the Google Form platform. Standard General Anxiety Disorder (GAD-7) and Patient Health Questionnaire
(PHQ-9) scoring were used to assess the level of anxiety and depression among the respondents, respectively. SPSS
version 27.0 was used to analyse the data. Results: About 70.4% of the students consumed caffeine, while 29.6% of
the students did not consume caffeine. No significant association was found between caffeine status and the mental
health scoring of GAD-7 (x?=4.639, p=0.200) and PHQ-9 (x°=5.256, p=0.262). Conclusion: Non-daily consumption
and a low dose of caffeine intake patterns are good practises to prevent the development of anxiety or depression
conditions, although the associations were not significant. Public awareness on possible anxiogenic effect and men-
tal related disorders due to caffeine consumption need to be initiated, as nowadays, the caffeine intake behaviour
has become a trendy lifestyle among the young adults.
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INTRODUCTION

Caffeine is an alkaloid that acts primarily in the central
nervous system and has been widely consumed over
the past decades (1). It can be found in various types of
natural products such as coffee beans, cocoa beans, tea
leaves and guarana plants (2). Eighty-nine per cent of the
United States population has been reported consuming
caffeine, where coffee is the primary source of caffeine,
followed by tea, soft drinks and energy drinks (3).
Malaysia is among the top 50 countries with the highest
caffeine intake, approximately 1.3 kg per capita (4). A
study in Ipoh, Perak involving 300 participants aged 40
and above, discovered that 74% of the subjects used

caffeine, and the majority of them took caffeine daily for
over 20 years (5).

Depending on population groups, the main purpose
of caffeine intake varies. A study among 540 surgeons
reported that 54.3% of them consumed caffeine during
long working hours and night shifts did reduce fatigue
(6). In addition, a study conducted at a private medical
school in Malaysia found that college students used
caffeinated products to stay awake (7).

According to the Food and Drug Administration (FDA),
400 milligrams of caffeine per day, equivalent to 4 to
5 cups of coffee, is generally safe for healthy adults
(8). Depending on individual sensitivity, consuming
a low dose of caffeine has beneficial effects. Caffeine
is a cognitive enhancer as it exerts stimulant effect on
the central nervous system, by competitively blocking
the inhibitory neurotransmitter (adenosine) from its
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receptors. The antagonistic properties of caffeine on
A1 and A2A adenosine receptor subtypes in the brain
result in increased cognitive performances, including
attention, alertness and concentration (9). In addition,
caffeine also significantly impacts physical performance
(9).

On the other hand, high caffeine intake can also be
harmful. High doses of caffeine reverse the action
of adenosine on its receptor and subsequently
increase the release of adrenaline. The binding of
adrenaline neurotransmitters leads to the activation
of B1 adrenoceptors in the heart, resulting in positive
inotropic and chronotropic effects (10). Moreover,
excessive caffeine consumption will lead to insomnia. A
study conducted among Australian adults suggested that
caffeine intake strongly influences total sleeping time by
increasing the time it takes to fall asleep (11).

The effects of caffeine vary from person to person. For
instance, high doses of caffeine increased anxiety level
among college students in Florida (12). In placing more
emphasis, the anxiolytic effect of caffeine also differs
between genders (13). Nunez et al. (2015) reported
that caffeine is less responsive in women, while men
are more likely to experience anxiety due to the more
significant stimulant effect of caffeine (14).

A study conducted among middle school students
in Korea suggested that caffeine intake significantly
associated with depression (15). In contrast, Turnbull
et al. (2016) reported no association between the
consumption of 100 mg of caffeine on anxiety or
depression (16). Meanwhile, a study by Kim (2018)
revealed that caffeine reduced the risk of depression in
the Korean population (17) which might be due to the
property that caffeine acts as an antioxidant (18) that
prevents the oxidative stress condition in depression
(19).

Nowadays, young adults tend to consume caffeine
and many have made it essential in their life. Stress
and pressure experienced by students to cope with the
hectic academic workload and to maintain study-life
balance might increase their tendency to consume more
caffeine, subsequently making them more sensitive to
caffeine’s anxiogenic effect. The lack of information on
students’ patterns of caffeine consumption has led us
to further determine the association between caffeine
intake and mental health status among undergraduate
pharmacy students in UiTM, Puncak Alam. In addition,
this research served as a medium to report respondents’
attitudes and perceptions towards the related caffeine
intake behaviour.

MATERIALS AND METHODS

Ethics Approval
Ethics approval for conducting the research study was

obtained from the Human Research Ethics Committee
(REC) of Universiti Teknologi MARA (UiTM) (REC
(PH)/010/2022).

Study Design and Recruitment of Respondents

This was a cross-sectional study with a stratified random
convenience sampling. The target respondents were
among the undergraduate pharmacy students from first-
to fourth-year batches in UiTM Puncak Alam, Selangor.
The sample size was calculated using the Raosoft
sample size calculator; at 95% confidence interval, 5%
margin of error, and 50% response distribution. A total
of 270 out of 696 pharmacy students were recruited for
this study. Informed consent was obtained electronically
before data were collected from the respondents.

Questionnaires

The research was structured to gather the respondents’
information via bilingual questionnaires in English and
Malay (20,21). Respondents responded according to
their preferred language.

Section A consisted of five questions related to the
sociodemographic data of the respondents. Section B
comprised questions related to the pattern of caffeine
intake. The mental health status scoring in Section C
contained the Generalised Anxiety Disorder (GAD-7)
and the Patient Health Questionnaire (PHQ-9) (22). The
GAD-7 measures the severity of generalised anxiety
disorder. In comparison, the PHQ-9 assesses the severity
of depression. This section is a Likert-type with four
options to measure frequency: 0 (Not at all), 1 (Several
days), 2 (More than half the days) and 3 (Nearly every
day).

Section D consisted of nine items related to attitude
statements toward caffeine (Poor attitude = 9 to 19,
Moderate attitude = 20 to 32, Good attitude = 33 to
45). Lastly, section E was related to perception towards
caffeine with six items. From Section D to E, all items
were measured using a five-point Likert scale (1=Strongly
disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly
Agree).

The Google Forms platform was used to construct
and publish the online questionnaires before being
disseminated to the respondents via WhatsApp. The
sampling process was conducted from April to July
2022. Prior to the statistical analyses, preliminary tests
using Cronbach’s alpha were conducted to check for the
reliability of the data, particularly in section D and E.

Data analysis

The Statistical Package for the Social Science (SPSS)
software version 27.0 was used for the statistical analyses
in this study. The Kolmogorov-Smirnov test of normality
was performed to test for normality. Descriptive statistics
were used to describe the demographic profile of
respondents, while inferential statistical analysis such as
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Pearson’s Chi-Square test was conducted to associate the
caffeine intake status with sociodemographic variables
and mental health scoring among the respondents. The
mean differences in attitude and perception among
the consumed and non-consumed respondents were
determined by an independent T-test. The level of
significance for all analyses was set to p<0.05.

RESULTS

Atotal of 270 undergraduate pharmacy students of UiTM
Puncak Alam, with a mean age of 22.10 + 1.50 years,
voluntarily participated in this study. They comprised
65 first-year students (24.1%), 72 second-year students
(26.7%), 68 third-year students (25.2%) and 65 fourth-
year students (24.1%). Respondents reported on their
sociodemographic data, including the information on
caffeine consumption (purpose, type of caffeinated
beverages, frequency and the factors influencing the
caffeine intake).

Regarding gender composition, 33 were male students
(12.2%), and 237 were female students (87.8%). About
23% of male students from the total population of
male pharmacy undergraduate students (33/144) have
responded to the questionnaire, while approximately
43% (237/552) were the female respondents. The ratio of
male to female students in the faculty was approximately
equivalent to 1:3. It was discovered that 70.4% of the
respondents consumed caffeine, while 29.6% did
not consume caffeine. In comparison, Pearson’s Chi-
Square test indicated a significant difference in caffeine
status between respondents’ years of study (y?=7.955,
p=0.047). There were no statistical differences in the
areas of living, gender and age between consumed and
non-consumed caffeine respondents (Table I).

As shown in Fig. 1, coffee (49.6%) was reported to
be the most caffeinated product type consumed by
undergraduate pharmacy students, followed by tea
(25.9%) and chocolate drinks (17.8%). On the other
hand, energy drinks (0.4%) were the least preferred. The
remaining 6.3% of respondents reported not consuming
any caffeinated products.

Further analysis also found a significant association
in the type of caffeinated products and years of study
(%*=24.509, p=0.017). It was discovered that second-
year pharmacy students consumed coffee as the primary
caffeine source (31.3%). In contrast, chocolate drinks
(35.4%) and tea (30%) were the primary caffeine sources
among the third-year batch.

The non-consumed respondents were further divided into
previously consumed and never consumed categories.
About 50.5% of respondents who consumed caffeine
and 77.8% who previously consumed caffeine, did not
consume caffeine daily. The association between the
caffeine status categories and the frequency of caffeine

Table I: Sociodemographic characteristics of the respondents

n (%)
Consumed  Not consumed a p-value
(N =190) (N =80)
Area of Living 0.658° 0.720
Urban 89 (46.8) 39 (48.8)
Sub-Urban 57 (30.0) 26 (32.5)
Rural 44 (23.2) 15(18.8)
Gender 1.719° 0.190
Male 20 (10.5) 13(16.2)
Female 170 (89.5) 67 (83.8)
Year of Study 7.955° 0.047*
1 38(20.0) 27 (33.8)
2 55(28.9) 17 (21.2)
3 46 (24.2) 22 (27.5)
4 51(26.8) 14 (17.5)
Age (mean * SD) 2210+ 1.50 11.9722 0.101
19 years old 0 (0) 1(1.2)
20 years old 27 (14.2) 22(27.5)
21 years old 42 (22.1) 11(13.8)
22 years old 37(19.5) 17 (21.2)
23 years old 48(25.3) 16 (20.0)
24 years old 22(11.6) 10 (12.5)
25 years old 13 (6.8) 3(3.8)
26 years old 1(0.5) 0(0)

*Based on Pearson’s Chi Square
*Statistically significant at p-value < 0.05
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Figure 1: Pattern of caffeinated products consumed among
undergraduate pharmacy students. The bar graph shows the
frequency (%) of caffeinated products that is consumed by
the respondents.

intake among the respondents was also significant
(x*=288.018, p<0.000) (Table II). From a total of 190
consumed respondents, 86.3% of them represented the
categories of taking only one serving per day and not on
a daily basis.

Moreover, it was found that only four respondents who
consumed caffeine (2.1%) and one respondent who
previously consumed caffeine (1.6%) took more than
two servings per day. The reason for caffeine intake
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Table II: Frequency of caffeine intake among undergraduate
pharmacy students

Not Consumed n (%)

Consumed

n (%) Previously Never x p-value
consumed  consumed
288.018"  <0.000

No intake 0(0) 0(0) 17 (100)
at all
One 68 (35.8) 13 (20.6) 0(0)
serving
per day
Two 22(11.6) 0(0) 0(0)
servings
per day
More 4(2.1) 1(1.6) 0(0)
than two
servings
per day
Not 96 (50.5) 49 (77.8) 0(0)
everyday

“Based on Pearson’s Chi Square
*Statistically significant at p-value < 0.05

among undergraduate pharmacy students varies. The
majority of the respondents stated that their main reason
for taking caffeine was to enjoy the taste of caffeine
(51.1%), followed by to help them to stay awake (23%),
to improve alertness (14.4%), to improve physical
performance (3%) and social interaction (2.2%). As
shown in Table Ill, there was a significant difference
between caffeine status and the purpose of caffeine
intake (x?=278.923, p=0.000).

Table I11: Purpose of caffeine intake among undergraduate pharmacy
students

Consumed  Previously ba p-value
n (%) consumed
n (%)
278.923*  0.000*
Enjoy the taste of 108 (56.8) 30 (47.6)
caffeine
Stay awake 40 (21.1) 22 (34.9)
Improve alertness 33(17.4) 6(9.5)
Improve physical per- 6(3.2) 2(3.2)
formance
Social interaction 3(1.6) 3(4.8)

*Based on Pearson’s Chi Square
*Statistically significant at p-value < 0.05

The presentstudy also investigated the factors influencing
caffeine intake among undergraduate pharmacy
students. It was shown that lifestyle was the highest
factor that motivated caffeine intake among respondents
(45.9%). Respondents also reported other factors that
influence them on caffeine taking, including habit (27%),
dependency (16.3%), withdrawal symptoms (2.6%) and
financial (1.9%).

The attitudes toward caffeine among undergraduate
Pharmacy students were also investigated. The majority
of the respondents have a moderate attitude towards
caffeine intake (59.6%), followed by a good attitude
(37%) and a poor attitude (3.3%). Pearson’s Chi-Square
also indicated a significant association between caffeine
intake status and attitude levels (y?=7.445, p=0.024).

Table IV showed the overall mean of responses from
different caffeine statuses toward attitude statements
provided in the questionnaires. The majority of caffeine
consumers agreed about the effect of caffeine on the
human body, including positive lifestyle (p<0.001),
trendy (p=0.013), improved physical performance
(p<0.001), increased mental alertness (p<0.001),
improved mood (p<0.001) and increased urination
(p=0.003). In contrast, the non-consumed respondents
showed a higher mean value than the consumed
respondents, indicating that caffeine caused increased
heart rate and dehydration, although no significant
differences were found (p>0.05).

Table V reported the respondents’” means and standard
deviations of perception responses. The consumed
respondents agreed that caffeine produced health
benefits, which was significantly different from the non-
consumed respondents (t=3.044, p = 0.003). Another

Table IV: Attitudes toward caffeine intake among undergraduate
pharmacy students

Mean + SD
Consumed Not tvalue  p-value
consumed
Caffeine contributes to a 3.15 % 2.69 4.479*  0.000**
positive lifestyle 0.783 0.739
Caffeine is trendy 3.51 % 3.16 = 2.4977 0.013*
0.985 1.130
Caffeine improves physi- 331« 2.56 + 5.830°  0.000%*
cal performance 0.972 0.939
Caffeine increases men- 3.49 + 2.89 4.555*  0.000**
tal alertness 0.953 1.079
Caffeine improves mood 3.52 % 2.76 = 5.609°  0.000%*
1.022 0.997
Caffeine increases heart 3.72 3.76 + -0.327° 0.744
rate 0.938 0.984
Caffeine increases 3.92 + 3.53 % 2.9512 0.003*
urination 0.986 1.055
Caffeine causes dehy- 3.40 = 3.45 % -0.360° 0.719
dration 1.053 1.018
Caffeine causes head- 3.20 = 3.76 + -3.869*  0.000**

aches 1.123 1.009

*Based on Independent T-Test
*Statistically significant at p-value <0.05
**Statistically significant at p-value <0.001

Table V: Perceptions toward caffeine intake among undergraduate
pharmacy students

Mean = SD
Consumed  Notcon-  t-value p-value
sumed
| believe caffeine has health 3.87 £ 3.49 £ 3.044*  0.003*
benefits 0.845 0.994
I believe caffeine has short- 4.19 + 4.05 + 1.562°  0.120
and long-term effects 0.682 0.727
| believe caffeine causes 4.23 391 + 3.334*  0.001*
caffeine tolerance 0.656 0.814
| believe caffeine causes 414 + 411 = 0.229* 0.819
addiction 0.824 0.729
| believe caffeine causes 247 + 2.58 + -0.915*  0.361
cancer 0.871 0.883
I believe over caffeine usage 3.68 = 353+ 1.120°  0.265
leads to toxicity 0.946 1.113

*Based on Independent T-Test
*Statistically significant at p-value <0.05
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strongly approved perception among the consumed
respondents was the caffeine tolerance effect (t=0.334,
p=0.001).

This study also focused on the association between
caffeine intake and mental health status, particularly
anxiety disorder and depression. In general, responses
from the GAD-7 survey discovered that 130 pharmacy
students (48.1%) had no anxiety disorder. Meanwhile,
34.1% and 12.2% of the respondents experienced mild
and moderate anxiety, respectively. Besides, the major
concern was that 15 subjects (5.6%) had a severe anxiety
disorder (Table VI).

Concerning depression, the PHQ-9 questionnaire
detected that 33.7% of respondents suffered from mild
depression, followed by 30% classified as normal,
18.9% as moderate, 11.1% as moderately severe and
6.3% as severely depressed. Pearson’s Chi-Square was
performed to assess the association between caffeine
status and the mental health scoring of the GAD-7 and
PHQ-9. The result showed no significant association
between the caffeine status and the mental health
scoring of GAD-7 (x?=4.639, p=0.200) and PHQ-9
(x*=5.256, p=0.262).

DISCUSSION

Most pharmacy students who participated in this study
consumed caffeine, with a higher prevalence among
female students. This data was in line with the previous
study by Mahoney et al. (2019), who conducted research
among undergraduate students at five universities in the
United States (23). Although the numbers of participants
from the male students were low, it was in accordance
with their small population numbers in comparison to
the total numbers of the female pharmacy undergraduate
students. Furthermore, female respondents were found
to be more responsive to online survey research (24).

In the present study, coffee was the primary source
of caffeine for the respondents, followed by tea and
chocolate drinks. In contrast, college students in
Lahore mostly took tea as their primary caffeine source,
followed by soft drinks and coffee (24). Interestingly,
caffeinated energy drinks were the least consumed,
unlike other sources of caffeine. In accordance, several
studies asserted the most prominent concern over energy
drinks consumption with the risk of supraventricular
arrhythmias. The underlying mechanism of this condition
is related to the sensitisation of dopamine receptors due
to the increased release of catecholamine triggered
by caffeine (25). Moreover, excessive consumption
of energy drinks increases the incidence of atrial
fibrillation, a heart condition with an irregular and rapid
heartbeat (26,27). Hence, the public should be aware
of the potential harmful consequences of consuming
caffeinated energy drinks.

In addition, only 94 students from the total number
of respondents in the current research consumed
caffeine on daily basis. This ratio was rather low
(35%) in comparison to previous findings by Samoggia
and Rezzaghi (2021) who reported that 80% of the
world population consumed caffeine every day (28).
In placing more emphasis, the second-year students
were recorded to consume caffeinated products most
frequently compared to the other batches. As to the
purpose connected with the consumption of caffeine
products, the most important reason was the enjoyment
of the taste, followed by the intention to stay awake
and improve alertness. Kharaba et al. (2022) reported
similar findings that out of 467 students from different
universities in the UAE, 59.4% of them also consumed
caffeine to stay awake and to facilitate learning (29).
Moreover, a recent systematic review of 58 studies
by Booker et al. (2018) concluded that the significant
reason for caffeine intake among healthcare workers,
including nurses and midwives, was to stay awake to
cope with poor and inadequate sleep (30).

In the current study, lifestyle was also found as one
of the reasons for caffeine consumption. Lifestyle is a
vital factor in health and quality of life, which refers to
the characteristics of individuals, including their daily
activities, behaviour, diet and sleep patterns (31). The
hectic academic schedules and the struggle to balance
studies and personal life could increase the respondents’
tendency to consume more caffeine. Hence, the
respondents may include caffeine in their routine dietary
plan for various purposes.

Furthermore, the pharmacy students’ attitudes toward
caffeine were classified into three categories: good,
moderate and poor. A good attitude is resulted from
a positive psychological and physical expression
of situations or interactions with things, whereas a
poor attitude is the opposite. In the current study, the
consumed respondents agreed on the caffeine’s role
in improving physical performance, as it was also
supported by Talanian et al. (2016) (32).

The research findings also supported that pharmacy
students who consumed and previously consumed
caffeine had a strong understanding and awareness
towards caffeine intake. They showed high agreement
with improving mood as one of the positive effects of
caffeine consumption. The effect of caffeine on mood
has been widely reported in the literature, including by
Wilhelmus et al. (2017). They claimed that the stimulant
effect of 60 mg of caffeine in healthy adults boosts
contentment, overall mood, and relaxation (33). A
double-blind, placebo-controlled study was conducted
among 17 male adults in Germany to investigate the
potential effect of caffeine and glucose on mood. The
findings showed that caffeine, unlike glucose and
placebo, resulted in mood changes, with participants
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feeling more energetic after caffeine consumption (34).
In addition, the potency effect of caffeine on mood has
also been reported by Haskell-Ramsay et al. (2018).
In the study, 56 participants were asked to consume
either regular coffee containing 100 mg of caffeine,
decaffeinated coffee or a placebo, and regular caffeine
was found to elevate the overall mood (35).

Majority of the respondents in the current study agreed
that caffeine has short- and long-term effects. Therefore,
the students were more careful in their consumption.
It has been reported that short-term caffeine effects
include mood alleviation and irregular heartbeats,
usually occurring within 5 to 30 minutes and lasting up
to 12 hours. Although the FDA has set 400 milligrams
of caffeine per day, equivalent to 4 to 5 cups of coffee,
as an amount that is not generally associated with
negative effects nor dangerous, there is a wide and
varied sensitivity among individuals that contributes to
different metabolising effects. Interindividual genetic
variability could produce different pharmacokinetic
and pharmacodynamic effects after a certain amount
and duration of caffeine consumption (36). Hence, as
a precaution, it can be seen that most of the consumed
respondents in the current study did not take caffeine
daily.

Meanwhile, most of the respondents in the current
study disagreed that caffeine causes cancer. A study
by Cui et al. (2020) reported on increased incidence of
several cancers, such as childhood acute lymphocytic
leukaemia and bladder cancers following caffeine intake
(37). In contrast, a systematic review by Zhoa et al.
(2020) reported various findings on cancer progression
and suppression in relation to different caffeine sources
(38). Thus, the respondents need to be educated to gain
more comprehensive understanding on the type and
source of caffeine they consumed.

The respondents in the present study also agreed that
tolerance and addiction are the effects of caffeine
consumption. Caffeine tolerance is developed with
regular caffeine intake, which is associated with the
individual’s response to a dose of caffeine over time.
The tolerance effect of caffeine consumption can be
observed in the alteration of physical performance (39).
In placing more emphasis, the possible mechanism of
caffeine tolerance development was associated with
increased expression of adenosine receptors in the brain
after chronic caffeine consumption (40). Caffeine intake
makes individuals more susceptible to developing
dependence, also known as caffeine addiction. It is
characterised as a persistent desire and inability to
control caffeine consumption regardless of its effects on
the human body (41). Withdrawal symptoms such as
drowsiness, craving and lethargies have been diagnosed
with caffeine dependence syndrome. These are among
the post-effect perceptions that need to be considered
by the respondents when they consume caffeine.

Our study found no significant association between
caffeine status and anxiety disorder among the
undergraduate pharmacy students. Even though the
evidence was lacking in the recent study, several
studies were able to link a physiological effect of
caffeine consumption. A study involving 49 California
University students aged between 18 and 45 vyears
with no history of mental illness was conducted. The
respondents consumed 450 mg of caffeine daily for
five days and discovered that caffeine had the strongest
effect on anxiety and indirectly reduced their health-
related quality of life (42). A recent systematic review
on the incidence of anxiety associated with caffeine
consumption concluded that high caffeine intake
increases the risk of anxiety. Moreover, the result
showed that the anxiogenic effect of caffeine is more
pronounced in men than women (43). Conversely, an
animal study to determine anxiety-related behaviour as
a caffeine withdrawal symptom in mice was conducted
by Sweeney and colleagues. The result showed no
anxiety-related behaviour in mice after receiving 20 mg/
kg of caffeine (44).

Although caffeine is related to many health benefits,
depending on the individual’s sensitivity, caffeine
consumption can indirectly increase the incidence of
depression. Li et al. (2016) conducted a meta-analysis
and suggested that insomnia is a risk factor contributing
to an increase in the prevalence of depression (45). This
is supported by a study conducted by Julia et al., who
found that caffeine’s stimulating effect did increase the
prevalence of insomnia, where 17.9% of participants
have caffeine-induced insomnia with poor sleep quality
and latency (46). Thus, it showed that the harmful effect
of caffeine on sleep patterns increases the incidence of
depression in certain individuals.

In contrast, Navarro et al. (2018) suggested that
consuming 4 cups of coffee daily lowers the incidence of
depression (47). Coffee contains antioxidant properties
including flavonoids, melanoidins, and various lipid-
soluble compounds such as furans, pyrroles, and maltol
that beneficially prevent the oxidative stress condition
in depression (48). Besides that, the roles of caffeine
in reducing depression have been connected to its
involvement as a stimulant which increases psychomotor
and dopaminergic activity. Moreover, caffeine also acts
in anti-inflammatory activity due to the presence of
polyphenols such as trigonelline and chlorogenic acid
(49).

It is worth mentioning that the current study revealed
the percentage of students who suffered from mental
illnesses such as severe anxious (5.6%) and severe
depressed (6.3%). Although minority of them were
involved, planned actions such as early counselling and
pharmacological intervention can be initiated among
the targeted respondents.
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Although no significant association was found
between caffeine intake and the mental health status
among the undergraduate pharmacy students, non-
daily consumption and a low dose of caffeine intake
patterns were observed. Thus, it can be suggested as
good practises to prevent the development of anxiety
or depression. However, the extent to which doses
of caffeine are anxiogenic is still not clear. Therefore,
more studies should be carried out to provide a more
consistent picture.

Future studies should be continued on other target
respondents of different ethnicity and economic
backgrounds. Further research may also aim to compare
the school children and old generations’ caffeine intake
patterns and their implications. A validated food-
frequency questionnaire (FFQ) should also be used
to provide an overall dietary pattern and to control
confounder element.

CONCLUSION

In conclusion, non-daily consumption and a low dose of
caffeine intake patterns are suggested as good practises
to prevent the development of anxiety or depression
conditions, although the associations were not
significant. The current research findings provide some
of the initial evidence that consuming caffeine products
has become a part of young adults’ lifestyle. A proactive
measure should be idealised by communicating to the
public about the possible anxiogenic effect to control
excess caffeine consumption behaviour early.
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