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Purpose: This study aimed to measure supplement consumption behavior and mental health status among Indonesian adults during 
the second year of COVID-19.
Participants and Methods: Online questionnaire regarding supplement consumption, and Depression, Anxiety, Stress Scale 21 
(DASS-21) was distributed from March to June 2021 and obtained 1006 valid and completed questionnaires. Descriptive and 
inferential analyses were conducted to determine the frequency and predictor factors of the respondents’ supplement consumption 
behavior and mental health status.
Results: Respondents were divided into two groups, vulnerable and non-vulnerable individuals. The finding showed that 34.5% 
respondents were vulnerable individuals, including the elderly and those with comorbid disease(s). The vulnerable and non-vulnerable 
groups exhibited a high prevalence of supplement consumption, with the vulnerable group demonstrating a greater tendency for 
regular use. The incidence of mental health problems in both groups did not significantly differ (23–38%), where anxiety was higher 
than depression and stress. Supplement consumption was associated with mental health status. Several positive predicting factors for 
supplement consumption behavior included older age, higher economic status, and higher education. While the younger age and 
unmarried respondents were more likely to develop mental health problems.
Conclusion: Taken together, given dietary supplement consumption increased during the pandemic and the potential associations 
between supplement consumption and mental health, controlling the correct information and regulation regarding supplements, 
especially their risks and benefits, was important. Additionally, support for mental health issues was necessary, since it might affect 
self-medication behavior.
Keywords: anxiety, COVID-19, depression, mental health, minerals, stress, vitamins

Introduction
People worldwide have been dealing with the COVID-19 outbreak for almost three years. While the situation is 
becoming better with high vaccination coverage,1 epidemiologists are still endeavoring to understand the clinical features 
of COVID-19, while many researchers and pharmaceutical companies have been developing antivirus medications and 
more effective vaccines to combat the SARS-CoV-2 virus.2 The high rate of COVID-19 transmission poses a significant 
threat to society and the global economy.
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The number of confirmed cases and deaths was increasing worldwide.3 According to the WHO report, on January 19, 
2021, COVID-19 was responsible for a total of 93,956,883 confirmed cases and 2,029,084 deaths worldwide, including 
Indonesia.4 These numbers continued to increase, as of September 2022; WHO reported 601,189,435 confirmed cases 
and 6,475,346 deaths. At the beginning of the second-year of the pandemic, the Indonesian government reported a total 
of 751,270 confirmed cases of COVID-19 with 22,329 deaths. However, six months later, the confirmed cases increased 
by 150% and the fatality increased by 140% to 1,950,276 confirmed cases and 53,753 deaths. Similar to the global trend, 
in September 2022, the number of confirmed cases in Indonesia was 6,366,518 with 157,608 deaths. The peak of delta 
variant cases was 56,757 on 15 July 2021, while omicron on 16 February 2022 totaled 64,718 cases.5

Understanding anxiety regarding COVID-19 is vital to take preventive measures in the community and as a guide for 
the pandemic or catastrophic events to come. Those who report stress related to COVID-19 take more preventive 
measures and are more likely to use drugs and herbs as prevention.6 Nevertheless, despite the absence of proven drugs 
for COVID-19, information regarding potential anti-COVID medications has proliferated through social media and news 
outlets.7 Pressure from the pandemic and internet misinformation, encouraged people to buy and stockpile drugs leading 
to the shortage of essential vitamins and other over-the-counter medication.6 However, individuals taking drugs on their 
own initiative may lead to drug resistance problems, especially antibiotics, and increase morbidity rate.8 In Indonesia, 
anti-COVID-19 self-medication, and supplements and natural products consumption increased among mothers with 
school-age children, and this consumption was not associated with mental health status.9

Furthermore, despite numerous ongoing investigations into virus identification, clinical manifestations, and diagnosis 
of COVID-19, establishing effective treatment for the disease remains elusive.10 With no effective treatment yet, experts 
recommend the intake of vitamins, minerals and herbal medicines to boost the immune system to lower the risk and 
levels of infection severity.6 Supplementation with certain vitamins (such as vitamins A, B, C and D), minerals (such as 
selenium, zinc and iron), and omega-3 fatty acids can be used as a treatment option for patients with COVID-19 and as 
preventive therapy against lung infections and individuals other medical complications.11 Supplementation can be 
a potential source to provide a safe, effective, and cost-effective way to reduce the risk of infection, symptom severity 
and duration of recovery with minimal side effects.4 The Indonesian government also provides free medications for 
patients with asymptomatic COVID-19, which are multivitamins and minerals (vitamins C, B and E, and zinc) for 14 
days or vitamins C and D for 14 days. However, for mild cases, the free medications are similar to those of an 
asymptomatic patient with the addition of favipiravir or molnupiravir and paracetamol if necessary.12

The current phenomenon has an impact on the use of drugs and supplements. One US study reported increasing 
supplement consumption among the elderly, such as zinc and vitamin C.13 Sales of dietary supplements and nutraceu-
ticals in the US showed an annual growth of around 5% ($345 million) in 2019. Nevertheless, during the six weeks 
before April 5, 2020, the growth increased by 44% ($435 million) compared with the same period in 2019.14 Higher 
demand and consumption were also reported in several countries, including Sweden, Poland and Indonesia.9,15,16 In 
a survey involving several countries, the consumption of ginger, garlic, red onions, turmeric and lemon also increased 
during the pandemic.13 This consumption was influenced by sociodemographic factors, including sex, education, age, 
and having chronic diseases.17

Therefore, this study aimed to measure the supplement consumption behavior and mental health status of Indonesian 
adults, especially the vulnerable population during the second wave pandemic in Indonesia. Moreover, its association 
with sociodemographic factors was explored. The relation between supplement consumption behavior and mental health 
status was also analyzed.

Materials and Methods
Ethical Clearance
This cross-sectional study on supplement consumption and mental health status in the Indonesian adult population during 
the second wave pandemic was conducted from March to June 2021. The ethical clearance was issued by the Health 
Research Ethics Committee, Faculty of Medicine, Universitas Airlangga (No. 86/EC/KEPK/FKUA/2021). This study 
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followed the Declaration of Helsinki and Checklist for Reporting Results of Internet E-Surveys (CHERRIES) 
guidelines,18 including multiple submission prevention.

Study Design and Data Collection
This study was conducted online throughout Indonesia, with a center in Surabaya, East Java. The questionnaire (www. 
surveyplanet.com) was distributed online using the convenience sampling method through email and social media, 
mainly WhatsApp. The study aims, the questionnaire consent, and the anonymous response publication were provided at 
the beginning of the survey. The respondent’s consent was given by clicking YES before beginning the survey. 
Respondents comprised Indonesian adults, older than 18 years old, with and without comorbidity, and residing in 
Indonesia during the second wave of the COVID-19 pandemic. The exclusion criterion was incomplete submission. 
The minimum sample size was 385 respondents (5% margin of error at 95% confidence level, with 185 million 
Indonesian adult population).19

Survey Instrument
To measure respondents’ medications or supplementation and their mental health, a set of questionnaires containing three 
sections was distributed online. The sections comprised basic demographic information, supplement consumption, and 
measurement of mental health status using the Depression, Anxiety, and Stress Scales 21 (DASS-21) (Table S1). The 
sections of supplement consumption behaviors were developed by a medical doctor and evaluated by three experts, two 
pharmacologists and a social science expert. Translation of DASS-21 was adopted from a related study in Indonesia and 
reviewed by a psychiatrist and medical doctors.9 Face validity was tested in this study since it is crucial to determining 
the questionnaires’ overall validity. About 20 respondents were surveyed to reflect their level of understanding of the 
questions, including the wording and format. This step has been done to ensure that the potential respondents’ and expert 
opinions on the items are consistent.20 As a result, all respondents provided favorable responses to each item based on 
feedback received throughout the face validity process, and they all agreed that no jargon words had been included in the 
questionnaire. Due to this, it agrees with the expert’s assessment.

Analytical Procedure
Respondents were divided into two groups based on their health status; the vulnerable population included adults with 
comorbid diseases such as metabolic syndrome, obesity, hypertension, diabetes mellitus, cardiovascular diseases, 
respiratory diseases, cancer, immunology and hematology diseases including thalassemia, lupus erythematosus syn-
drome, hemophilia, leukemia etc. The elderly was included in this population because several studies showed 
a correlation between age and the severity of COVID-19.21,22 Supplement consumption was divided into routinely 
consumed, not routinely consumed, and never consumed.23 The DASS-21 responses were calculated following the 
guidelines for each category: depression, anxiety and stress. Total DASS-21 scores were obtained and divided in five 
groups of severity, ie, normal, mild, moderate, severe and extremely severe. Data were processed and analyzed using 
Microsoft Excel and SPSS 24.0 (IBM, Chicago, IL, USA). Graphs were visualized using GraphPad Prism 5.0. 
Descriptive statistical analyses were performed, including the frequency for each categorical variable. To investigate 
the predictors of supplement consumption and mental health status, binary logistic regression with 95% confidence 
intervals (95% CIs) were calculated. In the multivariate analyses, the dependent variables were categorized into two 
groups. The first group consisted of individuals who had ever consumed supplements, classified as either routine or non- 
routine consumers. The second group comprised individuals who had never consumed supplements. Lastly, respondents 
were categorized based on the presence or absence of mental health problems. All models were mutually adjusted for all 
potential confounders, such as age, sex, marital status, work, economic status, education, religion, and vulnerability. The 
dummy variables included sex, marital status, work, and vulnerability. Moreover, associations among supplement 
consumption and mental health status were measured using the chi-square test with Monte Carlo analysis. 
Significance was defined as a p-value <0.05. The reliability measurement on the survey data showed a Cronbach 
Alpha coefficient 0.903 for depression, 0.849 for anxiety and 0.883 for stress with nonnormal data distributions.
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Results
Characteristics of Respondents
One thousand nine respondents visited the informed consent page, and 1006 completed questionnaires were received and 
valid for use in the final analysis; the completion rate was 99.7%. Three hundred forty-seven respondents were self- 
described as a vulnerable population (34.5%), and 659 respondents were self-described as a nonvulnerable population 
(65.5%). The respondents’ ages varied from 18 to >60 years old, with most of the respondents in the nonvulnerable 
population aged 18 to 25 years, while in the vulnerable population the majority were elderly (37.5%) followed by 18 to 
25 years old (16.7%). In terms of marital status, the distribution of married and unmarried respondents was almost 
similar, even though the unmarried/single slightly higher in the non-vulnerable group. Most respondents in both groups 
graduated from high school or had obtained bachelor’s degrees. Moreover, self-reported economic status was average in 
both groups. All respondent demographic factors are displayed in Table 1. Three hundreds seven of the total 1006 
participants (30.5%) presented comorbidities, with metabolic syndrome in first place, including cardiovascular diseases 
(35.9%), obesity (20.3%) and diabetes mellitus (12.9%), followed by respiratory diseases such as asthma and chronic 
obstruction pulmonary diseases (15.6%) (Figure 1A).

Table 1 Sociodemographic Characteristics of the Respondents

Vulnerable 
Population (n=347)

Nonvulnerable 
Population (n= 659)

Age

18–25 y.o 58 [16.7] 346 [52.5]

26–35 y.o 47 [13.5] 108 [16.4]

36–45 y.o 41 [11.8] 116 [17.6]

46–55 y.o 54 [15.6] 61 [9.3]

56–60 y.o 17 [4.9] 28 [4.2]

>60 y.o 130 [37.5]

Sex

Male 106 [30.5] 186 [28.2]

Female 241 [69.5] 473 [71.8]

Marital Status

Single 174 [50.1] 389 [59]

Married 173 [49.9] 270 [41]

Work

Unemployed 213 [61.4] 383 [58.1]

Employed 134 [38.6] 276 [41.9]

Economic Status

Below average 42 [12.1] 77 [11.7]

Average 256 [73.8] 512 [77.7]

Above average 49 [14.1] 70 [10.6]

(Continued)
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Supplement Consumption
The results showed that most respondents in both groups consumed vitamins, minerals and natural products as supplements 
during the COVID-19 pandemic. A significant difference was noted between the two groups concerning consuming supple-
ments, as the vulnerable population consumed the supplements more routinely than the nonvulnerable population (42.7 vs 
33.1%, p =0.003). On the other hand, more respondents in the nonvulnerable groups never consumed supplements for COVID- 
19 prevention as shown in Table 2 (17.3% vs 11.5%). The majority of respondents consumed vitamin C (29%), multivitamins 
and minerals (19.9%), honey (16.9%), herbs (13.2%), vitamin D (10.3%), zinc (5.7%) and others (5%) (Figure 1B).

The main reason for this consumption was to maintain the immune system (91.5%) during the massive and outbreak 
of COVID-19. Moreover, the respondents felt positive effects after consuming supplements, including feeling healthier 
and fitter (52.9%), while 23.1% agreed that consuming supplements brought calmness or physiological relief. Another 

Figure 1 Comorbidity diseases of the respondents (A), type of supplements (B), respondents’ feeling after consuming supplement consumption (C), source of information 
about supplements (D).

Table 1 (Continued). 

Vulnerable 
Population (n=347)

Nonvulnerable 
Population (n= 659)

Education

Below high school 58 [16.7] 12 [1.8]

High school 94 [27.1] 287 [43.6]

Undergraduate 135 [38.9] 286 [43.4]

Postgraduate 60 [17.3] 74 [11.2]

Religion

Majority 289 [83.3] 580 [88]

Nonmajority 58 [16.7] 79 [12]
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reason was protection from severe cases of COVID-19 (12.9%) and prevention from COVID-19 (10.1%). Only 1% of the 
respondents felt no effect after consuming supplements (Figure 1C).

Unfortunately, almost one half of respondents (40.6%) consumed these supplements without consulting health profes-
sionals. Their source of information regarding supplements came from friends and family members (33.5%), social media 
(21.9%), literature (20.7%), news (16.5%) and only 2.1% received information from healthcare professionals (Figure 1D).

Mental Health Status and Its Association with Supplement Consumption
The number of mental health problems in both groups was measured using the DASS-21 questionnaire. The results showed the 
incidence of mental health problems in both groups did not significantly differ, even though being slightly higher in the 
nonvulnerable group compared with that of the vulnerable group (depression 28 vs 23%, anxiety 38 vs 36% and stress 27 vs 23%, 
Figure 2A and B). Interestingly, the severity of depression and anxiety was higher in the non-vulnerable group compared with 

Figure 2 Mental health status among Indonesian adults during the second wave pandemic. Vulnerable group (A), nonvulnerable group (B), comparison between depression 
(C), anxiety (D) and stress (E) incidence of both groups.

Table 2 Supplement Consumption During the Second Wave of the COVID-19 
Pandemic

Vulnerable Nonvulnerable p-value

Supplement Consumption

Routinely consumed 148 [42.7] 218 [33.1] 0.003

Not routinely consumed 159 [45.8] 327 [49.6]

Never consumed 40 [11.5] 114 [17.3]

Notes: Italic value shows p-value. Bold values denote statistical significance at the p < 0.05 level.
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that of the vulnerable group, but vice versa regarding stress disorder (Figure 2C–E). The result differed from our hypothesis that 
the vulnerable group would exhibit a higher incidence of mental health problems (p> 0.05) due to the possibility to become 
positive for COVID-19 and more severe cases. Thus, our study showed that the prolongation of this pandemic caused mental 
health problems in all segments, regardless their health status.

Moreover, chi-square test using Monte Carlo analysis was performed to measure the association between mental 
health status and supplement consumption. In contrast with a related study of an Indonesian mother with school-age 
children, our study found that consuming vitamins, minerals and natural products was associated with depression (p < 
0.001) and anxiety (p = 0.003, Table 3).

Determinants of Supplement Consumption Behavior and Mental Health Status
Binary logistic regression was performed to predict sociodemographic factors associated with respondents’ supplement 
consumption behavior and mental health status. Table 4 shows the results from modeling of the outcome as a function of 
several independent variables including age, sex, marital status, work, economic status, education, religion, and vulner-
ability/health status.

Determinants of Supplement Consumption Behavior
For supplement consumption, the binary logistic regression model estimated the overall accuracy of 84.6% and explained 
9.9% of the variation in supplement consumption for preventing COVID-19 infection (Omnibus tests of model 
coefficients chi-square: 59.171, p < 0.001). The model revealed that older age more likely to consume supplement 
compared to younger age (AOR 2.26, 95% CI 1.01–5.03 for 26–35 y.o; AOR 2.23, 95% CI 0.90–5.52 for 36–45 y.o; 
AOR 2.83, 95% CI 1.03–7.73 for 46–55 y.o; AOR 3.78, 95% CI 0.98–14.60; and AOR 2.05, 95% CI 0.84–4.97 for >60 
y.o). Moreover, the average self-reported economic status also two time more likely to consume supplement during 
the second year of COVID-19 pandemic (AOR 2.14, 95% CI 1.33–3.46), similar to respondents with higher education 
(high school graduate AOR 2.70, 95% CI 1.21–6.03) undergraduate (AOR 2.87, 95% CI 1.27–6.45), and postgraduate 
(AOR 3.08, 95% CI 1.13–8.40).

Determinants of Mental Health Problems
Meanwhile for mental health, the analysis estimated an overall accuracy of 74.0% and explained 18.8% of the variation 
in depression (Omnibus tests of model coefficients chi-square: 137.82, p < 0.001); 70.5% of overall accuracy and 20.6% 
of the variation in anxiety (Omnibus tests of model coefficients chi-square: 164.418, p < 0.001); and 74.6% of overall 
accuracy and 17.4% of variation in stress during second year of COVID-19 pandemic (Omnibus tests of model 
coefficients chi-square: 126.483, p < 0.001). The negative predictors to get depression were the late adult (AOR 0.25, 
95% CI 0.10–0.66 for 46–55 y.o; AOR 0.15, 95% CI 0.03–0.68 for 56–60 y.o) and elderly (AOR 0.45, 95% CI 0.22– 
0.90) and married (AOR 0.42, 95% CI 0.24–0.70). Whilst for anxiety, the negative predictors were older age (AOR 0.14– 
0.43 in 5 groups of age), married (AOR 0.45, 95% CI 0.28–0.71) and healthy (AOR 0.61, 95% CI 0.42–0.88); while 
female was the positive predictor (AOR 1.57; 95% CI 1.13–2.17) for anxiety problem. Moreover, for stress incidence, the 
negative predictors were elderly (AOR 0.47, 95% CI 0.23–0.94) and married (AOR 0.26, 95% CI 0.15–0.44) (Table 4).

Table 3 Association Between Supplement Consumption and 
Mental Health Problems

Supplement Consumption χ2 (p-value)

Depression 36.755 (<0.001)

Anxiety 22.503 (0.003)

Stress 10.623 (0.211)

Notes: p-value was obtained from chi-square test using Monte Carlo analysis. Italic 
value shows p-value. Bold values denote statistical significance at the p < 0.05 level.
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Table 4 Binary Logistic Regression Analysis for Supplement Consumption Behavior and Mental Health Problems (Depression, Anxiety and Stress)

Variables Supplement Depression Anxiety Stress

B p-value AOR 95% CI B p-value AOR 95% CI B p-value AOR 95% CI B p-value AOR 95% CI

Age

18–25 1.00 1.00 1.00 1.00

26–35 0.81 0.047 2.26 1.01–5.03 −0.20 0.530 0.82 0.45–1.51 −0.87 0.003 0.43 0.24–0.75 −0.08 0.810 0.93 0.50–1.71

36–45 0.80 0.085 2.23 0.90–5.52 −0.55 0.154 0.58 0.27–1.23 −1.10 0.001 0.33 0.17–0.64 −0.06 0.873 0.94 0.45–2.00

46–55 1.04 0.043 2.83 1.03–7.73 −1.38 0.005 0.25 0.10–0.66 −1.13 0.002 0.32 0.16–0.66 −0.46 0.285 0.63 0.27–1.47

56–60 1.33 0.054 3.78 0.98–14.60 −1.90 0.014 0.15 0.03–0.68 −1.95 <0.001 0.14 0.05–0.41 −1.21 0.067 0.30 0.08–1.09

>60 0.71 0.115 2.05 0.84–4.97 −0.80 0.025 0.45 0.22–0.90 −1.20 <0.001 0.30 0.16–0.57 −0.77 0.034 0.47 0.23–0.94

Sex

Male 1.00 1.00 1.00 1.00

Female −0.38 0.082 0.68 0.44–1.05 0.23 0.201 1.26 0.88–1.80 0.45 0.007 1.57 1.13–2.17 0.6 0.753 1.06 0.75–1.50

Marital Status

Single 1.00 1.00 1.00 1.00

Married 0.11 0.755 1.11 0.57–2.16 −0.88 0.001 0.42 0.24–0.70 −0.80 0.001 0.45 0.28–0.71 −1.35 <0.001 0.26 0.15–0.44

Work

Unemployed 1.00 1.00 1.00 1.00

Employed 0.04 0.898 1.04 0.60–1.78 −0.44 0.063 0.64 0.40–1.02 0.21 0.341 1.23 0.81–1.87 −0.24 0.320 0.79 0.50–1.26

Economic Status

Below Average 1.00 1.00 1.00 1.00

Average 0.76 0.002 2.14 1.33–3.46 −0.06 0.807 0.95 0.60–1.48 0.21 0.337 1.24 0.80–1.90 0.48 0.055 1.61 0.99–2.63

Above Average 0.26 0.458 1.29 0.66–2.54 −0.31 0.356 0.74 0.38–1.41 0.32 0.293 1.38 0.76–2.49 0.54 0.110 1.71 0.89–3.31
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Education

Below High School 1.00 1.00 1.00 1.00

High School 0.99 0.016 2.70 1.21–6.03 −0.12 0.742 0.89 0.43–1.83 −0.24 0.467 0.79 0.41–1.51 0.14 0.726 1.15 0.54–2.45

Undergraduate 1.05 0.011 2.87 1.27–6.45 −0.21 0.577 0.81 0.39–1.70 −0.60 0.074 0.55 0.28–1.06 0.01 0.973 1.01 0.47–2.18

Postgraduate 1.12 0.028 3.08 1.13–8.40 −0.13 0.769 0.88 0.36–2.12 −0.63 0.108 0.53 0.25–1.15 −0.41 0.396 0.67 0.26–1.70

Religion

Majority 1.00 1.00 1.00 1.00

Non Majority −0.15 0.539 0.86 0.52–1.41 0.34 0.109 1.41 0.93–2.13 0.00 0.989 1.00 0.67–1.49 −0.20 0.370 0.82 0.53 −1.27

Vulnerability

Vulnerable 1.00 1.00 1.00 1.00

Non Vulnerable −0.38 0.149 0.68 0.40–1.15 −0.18 0.405 0.84 0.55–1.27 −0.50 0.009 0.61 0.42–0.88 −0.32 0.119 0.73 0.49–1.09

Notes: Italic value shows p-value. Bold values denote statistical significance at the p < 0.05 level.
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Discussion
Indonesia has the highest number of COVID-19 cases in Southeast Asia and is ranked 18th globally.24 The prolonged 
duration and emerging new variants, such as the delta variant that was responsible for the second wave pandemic in 
Indonesia, increased anxiety due to uncertainty in many aspects.25 To name a few, financial stability uncertainty due to 
job security and the duration of the downturn, health and medical uncertainty on the understanding of the transmission, 
severity, and treatment, and psychological, social and behavioral uncertainty introduced by the new policies, social norms 
and public interaction and limitation such as mask-wearing, physical distancing, and remote work. The prolonged 
pandemic might have influenced people’s behavior and triggered fearfulness or tension in addition to the economic 
effect of the pandemic, marital disputes and stress from being in a confined and restricted environment. These factors 
would lead to mental health problems, including depression, anxiety, and stress.26 Mental health problems across the 
world have been extensively reviewed.27 In Indonesia, it was reported that 25% of Indonesian mothers with school age 
children reported mental health problems, such as depression, anxiety and stress during this pandemic.9 Interestingly, one 
study among 608 nonhospitalized asymptomatic and patients with mild COVID-19 symptoms in one province in 
Indonesia in September 2020 showed a relatively low incidence of depression, anxiety and stress.28 Our study found 
23 to 38% of respondents were categorized as indicating depression, anxiety and stress using the DASS-21 in the second 
wave of the COVID-19 pandemic in Indonesia. Even though no significant difference was observed among vulnerable 
and nonvulnerable respondents; interestingly, the severity was higher among nonvulnerable respondents. This might have 
been caused by during this study period, the vaccination target in Indonesia was only for the healthcare professionals, 
elderly, and the public servant, thus there was possibility that the nonvulnerable respondents might not receive the 
vaccination yet.

Several drugs have been approved for COVID-19 treatment; however, their efficacy remains debatable.29,30 These 
uncertain results show that further investigations and trials are needed to produce a drug that is effective against COVID- 
19. Current treatment primarily constitutes symptomatic drugs with vitamin and mineral supplements in asymptomatic 
cases. In the current study, many respondents reported taking vitamin C, multivitamins and minerals. One study in the 
USA reported similar findings in that the use of supplements, including zinc and vitamin C among the elderly reported 
a slight increase.13 The study by Ahmed et al also reported that vitamins C, D and B and zinc were administered to lower 
the risk of COVID-196 as vitamin C exhibits potent antioxidant, anti-inflammatory and antiviral properties which would 
protect patients for medical complication arising from the cytokine storm following COVID-19 infection.13 Respondents 
in this study also consumed natural products, including ginger, turmeric and honey to prevent COVID-19. This finding 
was similar to other studies in Arab Saudi, Latin America, the Caribbean and Peru.31–33 Gingerol in ginger, honey and 
bee products present antioxidant properties and might enhance the immune system by inducing the maturation of immune 
cells.34,35 Curcumin inside turmeric is also reported to show antiviral properties by preventing SARS-CoV-2 binding with 
the ACE2 receptor, and exhibiting anti-inflammatory potency by inhibiting transcription factor, NF-κB.36

Our study showed that most participants used these products to improve their immunity and obtain a healthier body. 
A study conducted among 1054 Saudi Arabians also highlighted that most participants used these products to boost their 
immune system, but not to protect themselves from COVID-19, displaying a good foundation of knowledge of disease 
prevention.31 Similarly, the study conducted among 550 dietitians in Turkey showed that most dietitians used dietary 
supplements and herbal medicines to lead a healthy life.37

Several studies have reported that sociodemographic factors were correlated with consuming supplement. In studies 
involving adults from western countries, regardless of the type of supplement, older respondents, women, those educated, 
those with higher income levels and having chronic diseases were more likely to use supplements.38 However, a study in 
Korea involving 1529 respondents concluded no relationship existed between supplement use and age, sex, education, 
income or chronic disease status.39 In our study, the vulnerable population demonstrated a slightly higher tendency for 
routine supplement consumption, whereas the non-vulnerable population exhibited a slightly higher proportion of 
individuals who never consumed supplements for COVID-19 prevention. The respondent’s behaviour was significantly 
associated with older age, higher education level, and higher self-reported economic status were more likely to consume 
supplements during the second wave of the COVID-19 pandemic.
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Similar to the study in Saudi Arabia, our study found that the significant source of information constituted family 
members and friends (33.5%), followed by social media (21.9%).31 Even though the media serves a crucial role in 
spreading awareness concerning the pandemic, unfortunately, it also disseminates disinformation.40,41 The lack of 
accuracy and reliability of information might have resulted in improper actions.42 Similar to the related study involving 
610 Indonesian mothers,9 this study also found that 40% of participants did not consult health workers before taking 
supplements. This practice might be harmful, because the side effects, gene-to-drugs interaction, or drug-to-supplement 
interactions, were unknown and uncontrolled. Several studies have reported a correlation between high dose vitamin 
C among patients with kidney stones, and that high dose vitamin E correlates with prostate cancer among males with 
high expression of the CYP1A1 and CYP1B1 genes.43 Moreover, self-medicating without knowledge can lead to 
resistance, especially for virus and bacteria.8 Because the effect of vitamins and minerals in COVID-19 treatment 
remains unclear, more investigations are needed before its application can be confirmed. Hence, controlling the 
information and the use of rules and accurate information need to be created to prevent the emergence of resistance.

Similar to the related report from Indonesia,9 this study found that approximately one quarter to one-third of respondents 
were categorized as having mental health problems. Our findings differed from one study in Indonesia among nonhospitalized 
subjects with COVID which failed to observe their increasing mental health problem.28 Moreover, several sociodemographic 
factors might predict the incidence of mental health problems, including younger age and single status positively contributing 
to depression, anxiety, and stress, while the comorbid contributes only to the anxiety incidence. Our findings were in line with 
one study in Scotland among 1006 respondents that younger age more likely to report mental health issues.44 Similar findings 
were also reported in several studies in Chinese adults conducted in the early pandemic stage.45,46 Our findings support 
association between dietary supplements with mental health, as some studies suggest that certain supplements, such as omega- 
3 fatty acids, B-vitamins, and vitamin D, may have potential benefits for mental health and well-being.47

Even though, the usage of online questionnaires and convenience sampling might not reach respondents with no 
internet and/or did not understand the technology, our study still showed pattern of dietary supplements consumption 
during second wave COVID-19 pandemic in Indonesia. Moreover, its association with mental health and others socio-
demographic factors provides supporting information for future actions.

Conclusion
Results implies that individuals who consume supplements may have an association with mental health status. However, 
it is important to note that the relationship between supplement consumption and mental health is complex and 
multifaceted, and individual responses to supplements can vary and depending on their susceptibility to develop 
psychological condition. Given the potential associations between supplement consumption and mental health, it is 
essential for government authorities and professionals to take notice. They can play a vital role in disseminating accurate 
information about the benefits and risks of dietary supplements. Additionally, they can address mental health concerns 
and provide support systems to individuals who may be experiencing mental health challenges.
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