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Background: Anxiety is a response for inability to overcome problems that commonly occurs in medical students,
thus affecting their academic performances. The content of L-theanine in Camellia sinensis (C. sinensis) tea is able
to cause a relaxing effect to reduce anxiety.
Objectives: The purpose of this study was to determine the effect of Camellia sinensis (C. sinensis) tea consumption
on anxiety level in medical students.
Method: This was an analytic observational with cross-sectional approach within 332 undergraduate students at
Medical Faculty ULM in December 2021. They were selected using simple random sampling technique. Data
were collected online via Google form. A questionnaire and The Zung Self-rating Anxiety Scale were applied to
figure out characteristics of respondents including tea consumption status, and to determine the anxiety status,
respectively. Data were then analyzed using a multinomial logistic regression test.
Results: This study demonstrated that consuming tea occasionally (≥1 glass per week) showed a lower risk of
mild-moderate anxiety by 9% (adj. OR 0.91, 95%CI: 0.47-1.77) and of marked-severe anxiety by 46% (adj. OR
0.55, 95%CI: 0.12-2.43) compared to non-tea drinkers. Meanwhile, consuming 1 glass and 2–3 glasses of tea per
day showed a 20% (adj. OR 0.80, 95%CI: 0.36-1.79) and a 54% (adj. OR 0.46, 95%CI: 0.15-1.37) lower risk of
mild-moderate anxiety, respectively compared to non-tea drinkers. However, this association was not statistically
significant (p>0.05).
Conclusions: These results indicate that there is a tendency of a decreased risk of anxiety for the increased
consumption of C. sinensis tea.

1. Introduction
About 284 million of people suffered from anxiety around the globe
in 2017. It contributes to 3.8% of total population in which 2.8% and
4.7% affecting men and women, respectively.1 According to a survey
conducted in Indonesia, in 2018 6% of about 14 million population
above 15 years old experienced anxiety disorder.2 A study performed in
the Medical Faculty Universitas Udayana, Bali, Indonesia demonstrated
that 76.9% and 23.1% of medical students had moderate and mild
anxiety disorders, respectively. Another study conducted in a Medical
Faculty in Bandung, Indonesia also showed that 60% of medical students
had anxiety disorders, consisting of mild anxiety by 34%, moderate
anxiety by 20%, severe anxiety by 4%, and extreme anxiety by 2%.3

Anxiety disorders among undergraduate medical students are higher
than their counterparts from any other faculties. They experience
physical and mental pressure due to strict academic agenda in campus, a
high demand of off-campus independent learning, and also extra
curricula activities. These pressures are able to weaken their memory,
distract their focus, and disrupt their information processes. Ultimately,
these pressures might influence their academic performance.3,4
One modality to pharmacologically treat anxiety disorders is using
antianxiety medications. However, these drugs are able to suppress the
central nervous system that might lead to physical and/or psychological
dependency. Thus, these drugs are not recommended for a chronic use.
On the other hand, since anxiety disorders require a long-term therapy,
non-pharmacological therapy is needed as an alternative and/or a
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complimentary treatment.4,5
Camellia sinensis (C. sinensis) is one of plans consumed as tea around
the world including in Indonesia. Tea is not only for a drink, but the
community in Indonesia also uses it for medication.6,7 Gamma-etylami
no-L-glutamic acid (L-theanine), an active ingredient in the tea is reported
to have a relaxation effect. Hence tea is able to use to treat anxiety,
stress, and depression.8 A study proved that L-theanine in Matricaria
recutita (camomile) tea has antianxiety effect for humans. Some studies
on a short-term use of L-theanine in C. sinensis tea have also demon
strated its effect as antianxiety and antistress for either animal and
humans. However, to the best of our knowledge, these such association
studies have not been performed among medical students.9 Hence, the
aim of this study was to find out the effect of C. sinensis tea consumption
on a decreased risk of anxiety for medical students at Universitas Lam
bung Mangkurat, Banjarmasin-Banjarbaru, Indonesia.

the time”, “good part of the time”, and “the most of the time”, respec
tively. The total score was then calculated. This score links to an anxiety
index, i.e., 20–44 as a normal range, 45–59 as a mild to moderate anx
iety level, 60–74 as a marked to severe anxiety level, and ≥75 as an
extreme anxiety level.10
2.3. Data analyses
Characteristics and demographic data of respondents in different
levels of anxiety were compared using an ANOVA test and a chi-square
test for continuous variables and categorical variables, respectively. A
multinomial logistic regression test was then applied to estimate crude
odds ratios (ORs), adjusted ORs and 95% confidence intervals (95% CIs)
of the risk of anxiety associated with tea consumptions. We adjusted ORs
for all listed potential confounders above. Different categories of tea
consumption were compared to non-tea drinkers as a reference group.
We found actual number of ≤5 for some categories of tea consumption in
different level of anxiety, these categories were then not analyzed. All
the analyses were carried out using the IBM Statistic SPSS version 26 and
p-values of <0.05 were considered statistically significant.

2. Materials and methods
2.1. Study design and participants
It was an observational cross-sectional study. Due to the global
Covid-19 pandemic, data were collected by using online questionnaires
among undergraduate students at the Medical Faculty, Universitas
Lambung Mangkurat, Indonesia in December 2021. This faculty is
located in two regencies, i.e., Banjarmasin and Banjarbaru in South
Borneo province. Four schools were involved in this study, namely
School of Medicine (SoM), School of Nursing (SoN), School of Public
Health (SoPH), and School of Psychology (SoP). In odd semester 2021/
2022, 1715 students have registered in these undergraduate pro
grammes. Of them, 323 students were recruited as respondents for this
study by simple random sampling technique. Sample size was calculated
by applying The Slovin formulae. Written informed consent was ob
tained from all respondents. Their right to autonomy, confidentiality,
and withdrawn from the study was respected. Their participation was
voluntarily. The Health Research Ethic Committee of the Medical Fac
ulty, Universitas Lambung Mangkurat, Banjarmasin, Indonesia has
approved this study protocol under number No. 958/KEPK-FK ULM/EC/
XII/2021 issued on December 17th, 2021.

2.4. Sensitivity analysis
Since the actual number of ≤5 for some categories of tea consump
tion in different anxiety levels was found, we performed a sensitivity
analysis. For this analysis, we lumped up the anxiety level into two
categories, i.e., “normal” and “anxiety” consisting of mild to moderate
anxiety, marked to severe anxiety, and extreme anxiety. Meanwhile, the
status of tea consumption was grouped into three categories, i.e., “nontea drinkers”, “seldom to 1 glass per day”, and “≥2 glasses per day”. In
contrast to our main analysis, we applied a binomial logistic test to
calculate crude ORs, adjusted ORs, and 95% CIs for this sensitivity
analysis.
3. Results
3.1. Characteristics
A total sample of 332 medical students from four undergraduate
schools at Medical Faculty, Universitas Lambung Mangkurat,
Banjarmasin-Banjarbaru, Indonesia was involved in our study. These
undergraduate schools are SoM, SoPH, SoP, and SoN. All data were
collected online in December 2021 and written consents were obtained
from all respondents.
The average age of respondents was 19.58 years old (±1.43). Our
respondents were most likely females (70.8%), from SoM (49.7%), in the
7th semester (31.3%) of their study, from South Borneo as their origin of
province (59.0%) and living independently (51.8%). Most of re
spondents reported to have poor sleeping quality (93.4%). Of all re
spondents, 93.4% and 52.1% had no personal and familial history of
anxiety disorders, respectively and 39.2% of respondents had no infor
mation on their familial history of anxiety. None of respondents used
drugs associated with anxiety (100.0%). Demographic data and baseline
characteristics of respondents were presented in Table 1.

2.2. Research variables
Two questionnaires were distributed to respondents by using the
Google Form. The first one identified a status of their tea consumption
within a last week prior to the study. We allowed many variances of
C. sinensis tea, i.e., green tea, black tea, red tea, and white tea for this
study. These variances are the most common tea consumed as a
beverage in Indonesia. An open-ended question was also provided for
respondents to write down the tea brand if they did not know its species.
If so, we then identified them based on the main ingredient of the tea
from the label as either C. sinensis tea or not. Tea consumption status was
then categorized based on how frequent our respondents consumed the
tea, i.e., “seldom” (not every day), “1 glass per day”, “2–3 glasses per
day”, and “≥4 glasses per day” within the last week prior to the study.
Respondents who were not drinking tea within the last week were
defined as non-tea drinkers. In this questionnaire, we also sought for
information about baseline characteristics of the respondents that have
been well known to be associated with tea consumption and the anxiety,
including their demographic data. These variables were age, sex, sleep
quality, length of study, origin of school, origin of province, status of
residence, a personal history of anxiety, a familial history of anxiety, and
drug use associated with anxiety.
The second questionnaire, the Zung Self-Rating Anxiety Scale (ZSAS)
was used to determine anxiety level. It consists of 20 items with 5
questions and 15 questions assessing affective aspects and somatic
symptoms of anxiety, respectively. Each question was scored on a Likerttype scale of 1–4 based on these replies, i.e., “a little of time”, “some of

3.2. Bivariate analyses for the characteristics
Table 2 indicates the differences in demographic data and baseline
characteristics of our respondents based on their anxiety levels. We
found no significant different (p > 0.05) among respondents from
different anxiety levels based on sex, length of study, residency status,
sleep quality, and personal and familial history of anxiety. However,
there were statistically differences (p < 0.05) in age, origin of school,
and origin of province, i.e., p = 0.029, p = 0.040, and p = 0.008,
respectively.
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Table 1
Demographic data and baseline characteristics of the respondents.
Characteristics

Total n ¼ 332

Age, year (mean ± sd)
Sex, n (%)
• Females
• Males
Schools, n (%)
• SoM
• SoPH
• SoP
• SoN
Length of study, n (%)
• 1 semester
• 3 semesters
• 5 semesters
• 7 semesters
Origin of province, n (%)
• South Borneo
• Other provinces
Residency status, n (%)
• Independent
• With parents or relatives
Sleep quality, n (%)
• Good
• Poor
History of Anxiety, n (%)
• Yes, diagnosed by a psychologist
• Yes, diagnosed by a doctor
• No
Familial history of anxiety, n (%)
• Yes
• Nopli
• Unknown
Drug use associated with anxiety, n (%)
• Yes
• No

19.58 ± 1.43

Table 2
Bivariate analyses for demographic data and baseline characteristics of the
respondents.
Characteristics

Mild to
moderate
(n = 69)

Marked
to severe
(n = 11)

Extreme
(n = 1)

19.65 ±
1.38

19.51 ±
1.51

18.36 ±
1.50

20.0 ±
NA

0.029a*

79 (81.4)
172
(73.2)

14 (14.4)
55 (23.4)

4 (4.1)
7 (3.0)

0 (0.0)
1 (0.4)

0.266 b

137
23 (13.9)
(83.0)
• SoP
40 (69.0)
16 (27.6)
• SoPH
48 (71.6)
17 (25.4)
• SoN
26 (61.9)
13 (31.0)
Length of study, n (%)
• 1 semester
61 (71.8)
19 (22.4)
• 3 semesters
56 (78.9)
13 (18.3)
• 5 semesters
54 (75.0)
16 (22.2)
• 7 semesters
80 (76.9)
21 (20.2)
Origin of province, n (%)
• South Borneo
158
35 (17.9)
(80.6)
• Other
93 (68.4)
34 (25.0)
provinces
Residency status, n (%)
• Independent
124
41 (23.8)
(72.1)
• With parents
127
28 (17.5)
or relatives
(79.4)
Sleep quality, n (%)
• Good
17 (77.3)
5 (22.7)
• Poor
234
64 (20.6)
(75.5)
History of Anxiety, n (%)
• Yes,
5 (62.5)
3 (37.5)
diagnosed by
a psychologist
• Yes,
6 (42.9)
7 (50.0)
diagnosed by
a doctor
• No
240
59 (19.0)
(77.4)
Familial history of anxiety, n (%)
• Yes
18 (62.1)
10 (34.5)
• No
126
38 (22.0)
(72.8)
• Unknown
107
21 (16.2)
(82.3)
Drug use associated with anxiety, n (%)
• Yes
0 (0.0)
0 (0.0)
• No
251
69 (20.8)
(75.6)

5 (3.0)

0 (0.0)

0.040b*

1 (1.7)
2 (3.0)
3 (7.1)

1 (1.7)
0 (0.0)
0 (0.0)

5 (5.9)
2 (2.8)
1 (1.4)
3 (2.9)

0 (0.0)
0 (0.0)
1 (1.4)
0 (0.0)

0.646b

2 (1.0)

1 (0.5)

0.008b*

9 (6.6)

0 (0.0)

7 (4.1)

0 (0.0)

4 (2.5)

1 (0.6)

0 (0.0)
11 (3.5)

0 (0.0)
1 (0.3)

0.825b

0 (0.0)

0 (0.0)

0.103b

1 (7.1)

0 (0.0)

10 (3.2)

1 (0.3)

1 (3.4)
9 (5.2)

0 (0.0)
0 (0.0)

1 (0.8)

1 (0.8)

0 (0.0)
11 (3.3)

0 (0.0)
1 (0.3)

165 (49.7)
67 (20.2)
58 (17.5)
42 (12.7)

Age, year
(mean ± sd)
Sex, n (%)
• Males
• Females

85 (25.6)
71 (21.4)
72 (21.7)
104 (31.3)

Schools, n (%)
• SoM

172 (51.8)
160 (48.2)
22 (6.6)
310 (93.4)
8 (2.4)
14 (4.2)
310 (93.4)
29 (8.7)
173 (52.1)
130 (39.2)
0 (0.0)
332 (100.0)

Abbreviations: SoM = school of medicine; SoN = school of nursing; SoP =
school of psychology; SoPH = school of public health.

3.3. Risk of anxiety for tea drinkers compared to non-tea drinkers
In Table 3, we estimated the ORs for anxiety for a different status of
tea drinkers compared to non-tea drinkers. Compared to non-tea
drinkers, respondents who rarely consumed tea (seldom) were associ
ated with a lower risk of mild to moderate anxiety by 9% (Adj. OR 0.91,
95%CI: 0.47–1.77). Respondents who consumed 1 glass tea per day and
2–3 glasses per day were also associated with a decreased risk of mild to
moderate anxiety by 20% (Adj. OR 0.80, 95%CI: 0.36–1.79) and 54%
(Adj. OR 0.46, 95%CI: 0.15–1.37), respectively. Even though not sta
tistically significant, these results showed that the lower risk of anxiety
was associated with a higher dose of tea consumption (glass per day).
Meanwhile, compared to non-tea drinkers, respondents who rarely
consumed tea (seldom) were also associated with a lower risk of marked
to severe anxiety by 45% (Adj. OR 0.55, 95%CI: 0.12–2.43).

p-value

Normal
range (n
= 251)

235 (70.8)
97 (29.2)

196 (59.0)
136 (41.0)

Anxiety levels

0.275b

0.069b

NA

Abbreviations: NA = not applicable; SoM = school of medicine; SoN = school of
nursing; SoP = school of psychology; SoPH = school of public health.
a = ANOVA test; b = chi-square test; sd = standard deviation.
*statistically significant (p < 0.05).

3.4. Sensitivity analysis
In our sensitivity analyses (Table 4), we lumped up the anxiety level
into binary categories, i.e., “normal range” and “anxiety”. The status of
tea consumptions was fall into 3 categories, i.e., “non-tea drinkers”,
“seldom – 1 glass per day”, and “≥ 2 glasses per day”. Compared to nontea drinkers, respondents who consumed tea occasionally – 1 glass per
day were associated with a lower risk of anxiety by 18% (Adj. OR 0.82,
95%CI: 0.46–1.46). However, this association was not statistically sig
nificant. In contrast, respondents who consumed tea ≥2 glasses per day
were associated with a statistically significant reduced risk of anxiety by
67% (Adj. OR 0.33, 95%CI: 0.11–0.97) compared to non-tea drinkers.

4. Discussion
This study demonstrated that consumption of C. sinensis tea was
associated with a lower risk of anxiety compared to non-tea drinkers
after adjustment for potential confounders. This reduced risk is posi
tively associated with the number of glasses of tea consumed. Even
though statistically non-significant, compared to non-tea drinkers,
consuming tea occasionally (seldom), 1 glass per day, and 2–3 glasses
per day were associated with a reduced risk of mild-moderate anxiety by
9%, 20%, and 54%, respectively. Our sensitivity analysis confirmed
these reduced risks for tea drinkers.
Our findings are consistent with previous studies performed in both
3
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Table 3
Odds ratios for anxiety level among tea (Camellia sinensis) drinkers in Medical Faculty Universitas Lambung Mangkurat, Banjarmasin-Banjarbaru, Indonesia.
Tea
consumption

Normal
range (n ¼
251)

Mild to
moderate (n
¼ 69)

Marked to
severe (n ¼
11)

Extreme
(n = 1)

Non tea
drinkers, n
(%)
Seldom, n (%)

73 (70.2)

25 (24.0)

5 (5.8)

89 (73.6)

26 (21.5)

1 glass per day,
n (%)
2–3 glasses per
day, n (%)
≥4 glasses per
day, n (%)

50 (79.4)

Level of Anxiety
Mild to moderate

Marked to severe

Extreme

Crude OR (CI
95%)

Adj. OR* (CI
95%)

Crude OR (CI
95%)

Adj. OR (CI
95%)

Crude OR
(CI 95%)

Adj. OR
(CI
95%)

0 (0.0)

1

1

1

1

1

1

6 (4.1)

1 (0.8)
0 (0.0)

0.68
(0.20–2.33)
NA

0.55
(0.12–2.43)
NA

NA

0 (0.0)

NA

NA

35 (87.5)

5 (12.5)

0 (0.0)

0 (0.0)

NA

NA

NA

NA

4 (100.0)

0 (0.0)

0 (0.0)

0 (0.0)

0.91
(0.47–1.77)
0.803
(0.36–1.79)
0.457
(0.15–1.37)
NA

NA

13 (20.6)

0.62
(0.45–1.60)
0.76
(0.36–1.62)
0.42
(0.15–1.18)
NA

NA

NA

NA

NA

Abbreviations: Adj. = Adjusted; CI = confident interval; NA= Not applicable; OR = odds ratio.
Adjusted for age, sex, schools, length of study, origin of province, status of residence, sleep quality, personal history of anxiety, familial history of anxiety, drug use
associated with anxiety.

compared to fully fermented black teas, whereas high content of
phenolic compounds is found in green teas. Red and green teas are rich
sources of antioxidants, particularly flavonoids.16,17 A study using
Ethiopian tea leaves demonstrated that level of L-theanine in green teas
are higher than black ones by > 48 mg/g and by < 31 mg/g of dried
aqueous extract, respectively.18

Table 4
Odds ratios for anxiety level among tea (Camellia sinensis) drinkers in Medical
Faculty Universitas Lambung Mangkurat, Banjarmasin-Banjarbaru, Indonesia
(sensitivity analysis).
Tea consumption

Non tea
drinkers, n (%)
Seldom – 1 glass
per day, n (%)
≥2 glasses per
day, n (%)

Normal
range (n ¼
251)

Anxiety
(n = 81)

Anxiety
Crude OR (CI
95%)

Adj. OR (CI
95%)

73 (70.2)

31 (29.8)

1

1

4.1. Strengths and limitations

89 (73.6)

45 (24.5)

50 (79.4)

5 (11.4)

0.76
(0.45–1.31)
0.30
(0.11–0.84)*

0.82
(0.46–1.46)
0.33
(0.11–0.97)*

We identified several strengths in this study. To the best of our
knowledge, this was the first study assessing the reduced risks of anxiety
for C. sinensis tea drinker for medical students. Furthermore, the un
measured confounding effect from many potential confounders that
might interfere the association between these variables had been
reduced by adjusting for them in the statistical analyses.
However, some limitations are needed to acknowledge. Our concern
is on an issue of recall bias. The gap between the event occurred and the
time to recall partly affected by respondents’ ability to recall informa
tion. The later the event is recalled, the information is less valid.19 We
recruited a relatively small sample size in this study that is able to lead to
a low power to detect a relatively weak association.20 The diagnosis of
anxiety was not established by a psychiatrist nor a psychologist. Instead,
it was determined according to the ZSAS questionnaire. It might
potentiate a risk of misdiagnose. About 39.2% of familial history of
anxiety was unknown. This incomplete information might lead to either
under- or over-estimated risk because anxiety disorders are strongly
associated with genetic factor. A person is more likely to have an anxiety
disorder if their off-springs also experience it. This information may be
veiled due to social or medical values.21–24 Finally, even though we
adjusted for some relevant important potential confounders, we did not
have information on financial problem during study, the Grade Point
Average (GPA), academic schedule, and eating habits that might influ
ence the association as residual potential confounders.

Abbreviations: Adj. = Adjusted; CI = confident interval; OR = odds ratio.
Adjusted for age, sex, schools, length of study, origin of province, status of
residence, sleep quality, personal history of anxiety, familial history of anxiety,
drug use associated with anxiety.
*statistically significant (p < 0.05).

animals and humans. Consumption of oolong and chamomile tea is
associated with a decreased risk of stress level and anxiety, respectively
for graduate students.11,12 An animal study done by Mirza et al. (2013)
showed that with L-theanine as a suspected active ingredient, C. sinensis
tea effectively reduces the risk of anxiety.13 Supplementation of pure
L-theanine 200–400 mg per day is also able to decrease stress and anx
iety level.8 As a supplementary agent for psychotic therapy, L-theanine
reduces anxiety and general and psychopathology symptoms of schizo
phrenic disorders.14 This amino acid influences neurotransmitter in the
brain by increasing gamma amino butyric acids (GABA) receptor ac
tivity, leading to an increased level of dopamine and a supressed sero
tonin release. These processes ultimately induce a relaxation effect to
overcome anxiety disorders, stress, and depression.8
Sakamoto et al. (2019) mentioned that the antianxiety effect of
C. sinensis tea is linearly comparable to its dose.15 As shown in our study,
the higher dose of C. sinensis tea is associated with its increased anti
anxiety effect and a significant lower risk of anxiety is started from
drinking 2 glasses of C. sinensis tea per day.
The compounds in tea leaves are partly determined by how the
leaves are processed. White and green teas are minimally processed,
meanwhile red teas and black teas are partially and fully fermented,
respectively. These processes influence the nutritional value of tea. The
least processed teas can retain the components that have positive effects
on human health, such as phenolic compounds. Polyphenolics were
found almost twice as high as in infusion of unfermented green teas

4.2. Potential impact
These findings provide the evidence for community that a short-term
consumption of C. sinensis tea (by about a week) might be beneficial as
an alternative, non-pharmacological approach for reducing a risk of
anxiety. Our study might also serve as a scientific basis for further
assessment this such association for chronic use of C. sinensis tea and for
extreme anxiety in the future research by employing in prospective
studies or even clinical studies.
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5. Conclusions
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In conclusion, the consumption of C. sinensis tea was associated with
a lower risk of both mild to moderate and marked to severe anxiety
compared to non-tea drinkers even though not statistically significant.
The risk of anxiety is significantly lower starting from 2 glasses of
C. sinensis tea per day. The reduced risk was positively associated with
the number of glasses of tea taken.
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