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Abstract:  

Negative stigma for Covid-19 survivors might induce anxiety. Camellia sinensis (C. 

sinensis) tea has been used to treat anxiety but no studies evaluate the tea on risk of anxiety 

among medical students who were Covid-19 survivors. Hence, we aimed to evaluate the risk 

of anxiety for C. sinensis tea drinkers among them. A cross-sectional study was conducted 

at Medical Faculty Universitas Lambung Mangkurat in December 2021. Information about 

tea consumption was collected from a questionnaire and anxiety disorder was determined by 

Zung Self-Rating Anxiety Scale. Logistic regression analysis was used to calculate the risk. 

Of 129 students, 55 students (42.64%) had anxiety. Students who drank tea at least 2 

glasses/day had a lower risk of anxiety by 90.4% than non-tea drinkers. Thus, C. sinensis tea 

was significantly associated with a lower risk of anxiety started from at least 2 glasses/day 

among medical students who were Covid-19 survivors.   
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Introduction 
Covid-19 has become a serious threat in 

the world, including in Indonesia. The 
incidence of this global pandemic is still high 
and every person is predisposed to this 
disease regardless their age groups, including 
young adults such as university students.1 
Even though Covid-19 survivors have been 
declared disease-free, they are naturally 
afraid of infecting others.2 Furthermore, they 
do not seldom experience a negative stigma 
from society because they are still considered 
as an active carrier.3 Thus, other than physical 
health, Covid-19 also might affect mental 
health including anxiety, stress, and 
depression for both patients and survivors of 
Covid-19.4 

 In Indonesia about 6% of 14 million 
people under 15 years old experience anxiety 
disorders in 2018.5 A study performed in a 
faculty of medicine in Bali, Indonesia indicated 
that 76.9% and 23.1% of students had 
moderate and mild anxiety disorder, 
respectively. Another study conducted in a 
faculty of medicine in Bandung, Indonesia also 
demonstrated more likely similar results. Of 
25.29% of students who had anxiety 
disorders, 22.35%, 1.76%, and 1.11% had 
mild-moderate anxiety disorders, moderate-
severe anxiety disorders, and severe anxiety-
panic disorders, respectively. These numbers 
are higher than among their counterparts 
from different majors. This disorder might 
weaken their memory, distract their focus, 
and disturb their information processes. 
Ultimately, it affects their performance in 
studying.6  

One modality to treat anxiety disorders is 
anti-anxiety drugs. Unfortunately, these 
disorders need a long-term medication that 
might induce negative effects, i.e., physical 
and/or psychological dependency. Thus, there 
is a need of a non-pharmacological treatment 
as an alternative or complementary 
medication to overcome anxiety disorders.7   

Camellia sinensis (C. sinensis) is the most 
common species of tea marketed and 
consumed by population in Indonesia. It is not 

only used as a beverage, but also as a 
traditional medicine.8 The active ingredient in 
C. sinensis, Gamma-etylamino-L-Glutamic-
Acid (L-theanine) was reported to have 
relaxation effect to overcome anxiety, stress, 
and depression.9 For instance, L-theanine in 
Matricaria recutita (camomile) tea has been 
known to have antianxiety effect in human 
and its effect is positively correlated to the 
dose.10, 11  

There have been several published 

articles assessing the effect of both C. sinensis 

tea and its ingredient, i.e, L-theanine on the 

risk of anxiety disorders. However, to the best 

of our knowledge, the risk among medical 

students, especially for Covid-19 survivors has 

never been evaluated. We, therefore, 

conducted a study assessing the risk of anxiety 

disorder for C. sinensis tea drinkers compared 

to non-tea drinkers among medical students 

who were Covid-19 survivors. The impact of 

dose of tea used on this association was also 

studied. 
 

Research Method 
Study design and data source (setting) 

A cross sectional study among medical 
students who were Covid-19 survivors at 
Faculty of Medicine, Universitas Lambung 
Mangkurat, Banjarmasin-Banjarbaru, South 
Kalimantan, Indonesia from four 
undergraduate schools, i.e., School of 
Medicine, School of Public Health, School of 
Nursing, and School of Psychology were 
conducted. Due to Covid-19 pandemic, all 
variables, i.e., baseline characteristics, status 
of tea consumption, and status of anxiety 
disorder of respondents were collected by 
using online questionnaires in December 
2021. These questionnaires were distributed 
to all undergraduate medical students. This 
proposal has been approved by the Ethic 
Committee for Health Research, Faculty of 
Medicine, Universitas Lambung Mangkurat, 
Banjarmasin, Indonesia under number No. 
180/KEPK-FK ULM/EC/VI/2022.  
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Variables of interest 

The status of tea consumption is 
determined based on how many glasses (± 
200 ml) of tea consumed within the last week 
prior to the study, regardless how the tea 
leaves were processed and how tea was 
consumed either as a hot, warm, or cold tea, 
with or without sugar and/or milk. If 
respondents were unsure about the species, 
they were asked to write down the brand 
name of tea, then we defined the species 
according to information written at the tea 
box or label. Status of tea consumption was 
then categorized into 3 groups, i.e., a non-tea 
drinker if a respondent did not have even a 
glass of tea within the last week, or as up to 1 
glass per day if a respondent had up to a glass 
of tea per day, or ≥ 2 glasses per day if a 
respondent had at least 2 glasses of tea in a 
day within the last week.  

Anxiety disorder was determined by using 
the Zung Self-rating Anxiety Scale (ZSAS). This 
scale focuses on common symptoms in 
anxiety disorders. It consists of 20 questions, 
including 15 questions of somatic symptoms 
and 5 questions of affective symptoms related 
to anxiety disorder. Each answer is scored 1 if 
a respondent answered never, 2 if sometimes, 
3 if most of times, and 4 if almost every time. 
A total score of 20-44 indicates normal value 
or no anxiety disorder, 45-59 indicates mild-
moderate anxiety, 60-74 indicates moderate-
severe anxiety, and ≥75 indicates severe 
anxiety-panic. However, since our sample size 
was small, we modified the ZSAS score. Thus, 
a total score of 20-44 was categorized as a 
normal value (no anxiety disorder) and of 45-
80 was categorized as having anxiety disorder.  

Potential confounders  
 Several potential confounders that 

potentially interfere the association between 
tea consumption and the risk of anxiety 
disorder were considered, including age, sex, 
sleep quality, origin of school, length of study, 
origin of province, residency status, and status 
of Covid-19 vaccination. Potential 
confounders measured prior to the study 
were a personal and familial history of anxiety 

disorders, a personal history of antianxiety 
drugs use, and familial history of having Covid-
19 infection.  
 
Statistical analyses 

Demographic and medical data of anxiety 

group and non-anxiety disorder group were 

compared using t-test or chi-square 

whichever applicable. Binomial logistic 

regression was used to estimate crude and 

adjusted odds ratios (ORs) and 95% 

confidence intervals (95%CI) of the risk of 

anxiety disorder for tea drinkers among 

medical students who were Covid-19 

survivors. All the analyses were performed 

using a statistical software IBM SPSS 26 and a 

significance threshold was 5% (p-values of < 

0.05). 

 

Results 
Characteristics of the study population  

We conducted this observational study 
on December 2021 to figure out the risk of 
anxiety disorder for C. sinensis tea drinker 
within medical students who were Covid-19 
survivors. Three hundred and thirty-two 
undergraduate students at Faculty of 
Medicine, Universitas Lambung Mangkurat 
filled out and sent back the questionnaire. Of 
them, 129 respondents (38.86%) were Covid-
19 survivors, including 55 respondents 
(42.64%) with anxiety disorder and 74 
respondents (57.36%) without it. Most of 
respondents (71 respondents, 55.04%) drank 
the tea up to 1 glass per day in the last week, 
whereas 43 respondents (33.33%) and 15 
respondents (11.63%) did not drink the tea 
and drank the tea at least 2 glasses per day in 
the last week, respectively.   

 The average ages for anxiety disorder 
and no anxiety disorder group were 19.13 (± 
1.58) years old and 19.76 (± 1.25) years old, 
respectively. Most of our respondents were 
females, from School of Medicine, and have 
had complete Covid-19 vaccination. Most of 
them did not have a personal history of 
anxiety disorders, a familial history of anxiety 
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disorders, nor a familial history of Covid-19 
infection. None of respondents took drugs 
associated with anxiety within the last week 
prior to the study. However, most of 
respondents had poor sleep quality.  

 Most of respondents who had anxiety 
disorders were in the 1st semester (32.7%), 
from any other provinces than South 
Kalimantan (61.8%), and lived in a dormitory 
or a rental house (65.5%). While, most of 
respondents who had no anxiety disorders 
were in the 3rd semester (32.4%), lived in 

South Kalimantan province (70.3%), and lived 
with their nuclear or extended family (54.1%).  

 We found significantly differences in 
age, sex, province of origin, status of 
residency, and a familial history of Covid-19 
infection between anxiety and non-anxiety 
disorder group (p<0.05) (Table 1). 
 

 

 

 

 

Table 1 Baseline characteristics of respondents for Camellia sinensis tea drinkers compared to non-

drinkers on the risk of anxiety disorders among medical students who were Covid-19 

survivors at Faculty of Medicine Universitas Lambung Mangkurat 

Characteristics 
Anxiety Disorder 

p-value 
No, (n=74) Yes, (n=55) 

Age Years (mean) ± sd 19.76 ± 1.25 19.13 ± 1.58 0.016* 

Sex 
Males, n (%) 32 (43.2) 14 (25.5) 

0.037* 
Females, n (%) 42 (56.8) 41 (74.5) 

Schools 

School of Medicine, n (%) 34 (45.9) 18 (32.7) 

0.454 
School of Psychology, n (%) 14 (18.9) 11 (20.0) 
School of Public Health, n (%) 14 (18.9) 15 (27.3) 
School of Nursing, n (%) 12 (16.2) 11 (20.0) 

Length of Study 
(semester) 

1, n (%) 10 (13.5) 18 (32.7) 

0.059 
3, n (%) 24 (32.4) 11 (20.0) 
5, n (%) 21 (28.4) 14 (25.5) 
7, n (%) 19 (25.7) 12 (21.8) 

Province of origin 
South Kalimantan, n (%) 52 (70.3) 21 (38.2) 

0.000* Other than South Kalimantan, n 
(%) 

22 (29.7) 34 (61.8) 

Residency Status  
Dormitory or rental house, n (%) 34 (45.9) 36 (65.5) 

0.028* Living with nuclear or extended 
family, n (%) 

40 (54.1) 19 (34.5) 

Sleep Quality 
Good, n (%) 10 (13.5) 5 (9.1) 

0.438 
Poor, n (%) 64 (86.5) 50 (90.9) 

Personal History of 
Anxiety Disorders 

Yes, by a psychologist, n (%) 1 (1.4) 4 (7.3) 
0.160 Yes, by a doctor, n (%) 1 (1.4) 0 (0.0) 

No, n (%) 72 (97.3) 51 (92.7) 

Familial History of 
Anxiety Disorders 

Yes, n (%) 5 (6.8) 8 (14.5) 
0.242 No, n (%) 48 (64.9) 38 (69.1) 

Unknown, n (%) 21 (28.4) 9 (16.4) 
History of Drug Used 
Associated with Anxiety 
 

Yes, n (%) 0 (0.0) 0 (0.0) 
NA 

No, n (%) 74 (100.0) 55 (100.0) 

Familial History of 
Covid-19 Infection  

Yes, n (%) 26 (35.1) 6 (10.9) 
0.002* 

No, n (%) 48 (64.9) 49 (89.1) 

Status of Covid-19 
Vaccination 

Never, n (%) 1 (1.4) 0 (0.0) 
0.216 Yes, incomplete, n (%) 3 (4.1) 0 (0.0) 

Yes, complete, n (%) 70 (94.6) 55 (100.0) 

NA: No applicable  
*Statistically significant (p < 0.05) 
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Risk of anxiety  
We found no significant different in 

anxiety disorder between medical students 
who drank up to 1 glass of the tea per day 
compared to non-tea drinkers among Covid-
19 survivors within medical students. 
However, those who were Covid-19 survivors 
who drank at least 2 glasses C. sinensis tea per 

day associated with a lower risk of anxiety 
disorder by 90.4% compared to those who 
were not drinking the tea a week prior to the 
study (Adj. OR 0.096, 95%CI; 0.015-0.615) 
(Table 2).  

 

 
Table 2. Odds ratios for anxiety disorders or Camelia sinensis tea drinkers compared to non-tea 

drinkers among medical students who were Covid-19 survivors 

Tea consumption 
Anxiety disorder 

Crude OR 
(95% CI) 

Adjusted OR 
(95% CI) 

Yes, 
(n=74) 

No 
(n=55) 

Non tea drinkers, n (%) 21 (28.8) 22 (40.0) 1 (reference) 1 (reference) 

Up to 1 glass per day, n (%) 40 (54.1) 31 (56.4) 
0.676  

(0.340-1.346) 
0.878  

(0.363-2.123) 

≥ 2 glasses per day, n (%) 13 (17.6) 2 (3.6) 
0.128  

(0.027-0.606) 
0.096  

(0.015-0.615)* 

OR: odds ratio; CI: confidence interval 
*Statistically significant (p<0.05)  
Adjusted for age, sex, origin of school, lengths of study, origin of province, residency status, sleep 
quality, personal history of anxiety disorders, familial history of anxiety disorders, familial history of 
Covid-19 infection, and status of Covid-19 vaccination 

 

Discussion 
University students are in a higher risk of 

mental disorders. According to a survey 
conducted by National Alliance on Mental 
Illness (NAMI), all around the world 73% of 
them have experienced mental disorders.12 
Covid-19 pandemic also gives pressure to 
them that leads to anxiety. Excessive anxiety 
can reduce immune system, hence the risk of 
being infected by this virus is even higher. A 
significant impact experienced by Covid-19 
survivors is a negative social impact. Even 
though they are completely cured, they are 
still seen as a carrier of this infectious disease.  
This stigma induces anxiety for stigmatized 
person.3, 13 

Our finding is in line with previous 
studies. Oolong and camomile tea can reduce 
anxiety and stress among university 
students.14, 15 Shen et aldemonstrated that 
drinking tea frequently and consistently 
decreases a symptom of depression, i.e., 

anxiety.16 Our previous study (2022) also 
indicated that medical students who drank 
occasionally C. sinensis tea (<1 glass per day) 
were associated with a lower risk of mild-
moderate anxiety disorder by 9% and of 
moderate-severe anxiety disorder by 45% 
compared to non-tea drinkers. Meanwhile, 
drinking C. sinensis tea 1 glass per day and 2-3 
glasses per day were associated with a 
reduced risk of mild-moderate anxiety 
disorder by 20% and 54%, respectively in 
comparison to non-tea drinkers.17 Steptoe et 
al (2007) specifically mentioned that drinking 
4 cups of black tea per day for 6 weeks might 
help to recover from psychophysiological 
stress.18 Anti-anxiety effect of tea is 
influenced by the dose. The effect is positively 
correlated to the dose. This effect is seen in 
30-40 minutes following the consumption.11, 

19  
L-theanine is allegedly associated with 

the antianxiety effect of C. sinensis tea. 
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William et al (2020) mentioned that having 
200-400 mg per day of concentrated L-
theanine can alleviate stress and anxiety.9 
Hidese et al (2019) also found that taking L-
theanine for 4 weeks combats symptoms and 
signs of stress and is associated with positive 
cognitive function.20 

As antianxiety L-theanine in C. sinensis tea 
is suspected to work through 2 different 
mechanisms. First, this amino acid directly 
stimulates α wave production in occipital, 
parietal, and frontal areas in brain. Then, it 
creates a state of relaxation mimicking 
meditation as a therapeutic method. Second, 
L-theanine partly plays a role in the 
production of a neurotransmitter antagonist, 
i.e., Gamma-Aminobutyric Acid. It then 
influences any other neurotransmitters, i.e., 
dopamine and serotonin. These 
neurotransmitters are important for creating 
relaxation.19  
 
Strengths and limitation 

We identified several strengths in our 
study. First, as far as the authors know, this 
was the first study evaluated the association 
between C. sinensis tea consumption and the 
risk of anxiety disorders specifically within 
medical students who were Covid-19 
survivors. Second, most of factors that might 
influence the association between 
consumption of the tea and the risk of anxiety 
disorder were adjusted statistically in our 
analyses. Thus, we minimized potential bias 
caused by unmeasured confounders.  

However, we acknowledge several 
limitations in this study. First, our sample size 
is small due to low response rate from 
potential respondents. Hence, we did not 
have sufficient power to detect relatively low 
association between two main variables. 
Second, the diagnosis of anxiety disorder was 
established by the ZSAS questionnaire rather 
than by a psychiatrist or a psychologist. 
Finally, we used a cross-sectional design to 
conduct this study. The weakness of this study 
design was a difficulty to determine causal 
relationship between these main variables. In 

addition, in a cross-sectional study, we were 
not able to estimate the absolute risks that 
might be estimated in a cohort study.  

This result is scientific evidence on the 
benefits of using C. sinensis tea for reducing 
the risk of anxiety disorder. Furthermore, our 
finding is also important for stake holders in 
the university and specifically in faculty level 
to take some actions in order to reduce the 
incidence of anxiety disorders within medical 
students. Further studies are needed to 
confirm this potential association by using 
different study designs, such as case control 
study, cohort study, and clinical trial. 
 
Conclusion 

In summary, risk of anxiety disorders for 

C. sinensis tea drinkers was about 90% 

significantly lower than non-tea drinkers 

among medical students who were Covid-19 

survivors started from at least 2 glasses per 

day. 

 

Acknowledgements 
This study was supported by Universitas 

Lambung Mangkurat, Banjarmasin, Indonesia 
through the Program Dosen Wajib Meneliti 
(PDWM) platform, Intermediate and Gender 
study, registered under grant agreement No 
024.80/UN8.2/PL/2022. The funder was not 
involved in designing the study, collecting and 
analysing the data, preparing the manuscript, 
nor decision to publish.   

We thank Rahmi Fauzia, S.Psi., MA, dr Alfi 
Yasmina, M.Kes., M.Pd.Ked., M.Sc., Ph.D, and 
Dr., dr. Sherly Limantara, Sp.J for giving 
constructive feedback on our study. We also 
thank all participants involved in this study.  

 

References 
 
1. Wulandari, dkk. Hubungan Karakteristik 

Individu dengan pengetahuan tentang 
pencegahan Coronavirus Disease 2019 
pada Masyarakat Kalimantan Selatan. 
Jurnal Kesehatan Masyarakat Indonesia 
2020. 15(1); 42-46. 

http://dx.doi.org/10.20527/jbk.v19i1.15710


T h e  A s s o c i a t i o n  b e t w e e n  C a m e l l i a …   | 57 

 

Berkala Kedokteran 19(1): 2023 │ doi: 10.20527/jbk.v19i1.15710 

2. Arifin Z, Adisya, Dina. Dampak psikososial 
terhadap penyintas covid-19. Prosiding 
Seminar Nasional Pengabdian 
Masyarakat LPPM UMJ 2020. 1-4. 

3. Dahono, Y. [Internet]. Kisah Penyintas 
Covid-19, dari Dirundung hingga Disebut 
Pembawa Virus. Berita Satu. [Diakes pada 
1 Juli 2020, 
https://www.beritasatu.com/kesehata 
n/639269/kisah-penyintas-covid19-dari-
dirundung-hingga-disebutpembawa-virus 

4. Torales J, O'Higgins M, Castaldelli-Maia 
JM, Ventriglio A. The outbreak of COVID-
19 coronavirus and its impact on global 
mental health. Int J Soc Psychiatry. 2020 
Jun;66(4):317-320 

5. IHME. Forecasting COVID-19 impact on 
hospital bed-days, ICU-days, ventilator-
days, and deaths by US state in the next 4 
months. medRxiv 2020; 114:1–26.  

6. Sadock BJ, Sadock VA. Kaplan & Sadock 
Synopsis of Psychiatry: Behavioral 
Sciences/Clinical Psychiatry. Philadelphia: 
Wolter Kluwer; 2015. 

7. Townsend MC, Morgan KI. Psychiatric 
mental health nursing: Concepts of care 
in evidence-based practice. 8th ed. 
Philadelphia: F.A Davis Company; 2017. 

8. Sudaryat Y, Kusmiyati M, Pelangi CR, 
Rustamsyah A, Rohdiana D. Aktivitas 
antioksidan seduhan sepuluh jenis mutu 
teh hitam (Camellia sinensis (L) O. Kuntze) 
Indonesia. J Penelitiaan Teh dan Kina. 
2015;18(2).  

9. Williams JL, Everett JM, D’Cunha NM, et 
al. The effects of green tea amino acid L-
theanine consumption on the ability to 
manage stress and anxiety levels: a 
systematic review. J Plant Foods for 
Human Nutrition. 2020.75; 12– 23 

10. Wakabayashi C, Numakawa T, Ninomiya 
M, Chiba S, Kunugi H. Behavioral and 
molecular evidence for psychotropic 
effects in l-theanine. 
Psychopharmacology (Berl). 2012. 219; 1-
4 

11. Sakamoto FL, Ribeiro RMP, Bueno AA, 
Santos HO. Psychotropic effects of L-
theanine and its clinical properties; From 
the management of anxiety and stress to 
a potential use in schizophrenia. Pharm 
Res. 2021; 147.  

12. NAMI. Mental Health by the Numbers 
[Internet]. National Alliance on Mental 
Illness. 2019 [cited 2020 Nov 20]. 
Available from: https://www. 
ourbetterworld.org/series/mentalhealth
/support-toolkit/mentalhealth-asia-
number 

13. Jelahit, F. E. Peran Komunikasi Sebagai 
Mitigasi Stigmatisasi Covid 19. Jurnalisa, 
2020;6(1):19-22.  

14. Hinton T, Jelinek HF, Viengkhou V, 
Johnston GA, Matthews S. Effect of GABA-
fortified oolong tea on reducing stress in a 
university student cohort.     Front Nutr. 
2019;6 

15. Yuliyanti D. Pengaruh chamomile tea 
terhadap kecemasan saat pembelajaran 
daring dan skripsi pada mahasiswa 
Universitas Kusuma Husada Surakarta di 
masa pandemi. [Skripsi] Surakarta: 
Fakultas Ilmu Kesehatan Universitas 
Kusuma Husada Surakarta; 2021. 

16. Shen K, Zhang B, Feng Q. Association 
between tea consumption and depressive 
symptom among Chinese older adults. 
BMC Geriatr. 2019;19(1):1–8. 

17. Bakhriansyah M, Sulaiman SN, Fauzia R. 
The effect of Camellia sinensis tea on a 
decreased risk of anxiety for medical 
students at Universitas Lambung 
Mangkurat Indonesia. Clinical 
Epidemiology and Global Health. 2022; 
17. 

18. Steptoe A, Gibson EL, Vounonvirta R, 
Williams ED, Hamer M, Rycroft JA, et al. 
The effects of tea on psychophysiological 
stress responsivity and post-stress 
recovery: A randomised double-blind 
trial. Psychopharmacology (Berl). 
2007;190(1):81–9. 

http://dx.doi.org/10.20527/jbk.v19i1.15710


T h e  A s s o c i a t i o n  b e t w e e n  C a m e l l i a …   | 58 

 

Berkala Kedokteran 19(1): 2023 │ doi: 10.20527/jbk.v19i1.15710 

19. Ritsner MS, Miodownik C, Ratner Y, et al. 
L-theanine relieves positive, activation, 
and anxiety symptoms in patients with 
schizophrenia and schizoaffective 
disorder: An 8-week, randomized, 
double-blind, placebo controlled, 2-
center study. J Clin Psychiatry. 2011; 
72(1). 

20. Hidese et al. 2019. Effect of L-Theanine 
administration on Stress-Related 
symptoms and cognitive functions in 
health adults: a randomized controlled 
trial. Nutriens journal. 11 (1): 1-13. 

 

 

 

 
 

 

http://dx.doi.org/10.20527/jbk.v19i1.15710

