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 This study addresses the high prevalence of psychological stress 

among medical students, which can trigger oxidative stress 

characterized by increased Malondialdehyde (MDA) levels. Vitamin 

C, as a potent antioxidant, is expected to reduce oxidative stress and 

improve psychological conditions. Therefore, this study aims to 

examine the effect of vitamin C supplementation on MDA levels and 

psychological stress among medical students of YARSI University 

class of 2022. This research employed a quantitative experimental 

design using a Randomized Controlled Trial (RCT) approach. A total 

of 36 respondents were divided into four groups receiving vitamin C 

doses of 500 mg, 1000 mg, 1500 mg, and a control group. Data were 

collected through laboratory analysis using ELISA for vitamin C and 

MDA levels, and psychological stress was measured using the DASS 

questionnaire before and after intervention. The results showed that 

vitamin C supplementation at a dose of 1000 mg significantly 

reduced MDA levels and increased vitamin C concentration, while 

500 mg and 1500 mg doses showed no significant effect on MDA. 

All supplementation doses contributed to reducing psychological 

stress, with the most consistent effect observed at 1000 mg and 1500 

mg. In conclusion, vitamin C supplementation, particularly at a dose 

of 1000 mg, is effective in reducing oxidative stress and 

psychological stress among medical students, indicating its potential 

as a supportive intervention for student health. 

 

 

INTRODUCTION 

Stress is a physical, emotional, cognitive, and behavioral response to a situation that is 

perceived as a threat or challenge. Symptoms that can appear include unusual fatigue, sleep 

disturbances, anxiety, depression, fear, irritability, and anger and frustration. Mentally, stress 

often interferes with concentration, memory, decision-making, and loss of sense of humor   

(Ciccarelli and White, 2018). The prevalence of stress events according to the WHO in 2019 

is quite high, being experienced by more than 350 million people in the world and ranked 4th 

in the world. According to previous research, around 1.33 million people in Indonesia are 

estimated to experience stress, equivalent to 14% of the population, with 1-3% of them 

classified as severe stress     ( Ambarwati     et al. 2017; Nugraheni     et al. 2020)  

Psychological stress can trigger a series of reactions in the body, including increased 

oxidative stress. Oxidative stress occurs when redox homeostasis leads to higher levels of 

reactive oxygen species (ROS) in cells compared to the amount of antioxidants, which can 

result in damage to various biomolecules, including DNA, RNA, proteins, fats (lipids), 

http://sosains.greenvest.co.id/index.php/sosains
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carbohydrates, and other  (Peter J. Kennelly et al., 2023).  biomoleculesThis imbalance can 

also have an effect on the damage to the body's cells and tissues, and can worsen health 

problems if not managed properly Oxidative stress is also widely associated with various 

degenerative diseases, autoimmune, psychiatric disorders, chronic obstructive pulmonary 

disease, asthma, or cardiovascular disease. One of the commonly used biomarkers to measure 

oxidative stress levels is    (Robert K and Murray, 2017). Malondialdehyde (MDA), which is 

the end product of lipid peroxidation. Highlevels of MDA  are often found in individuals with 

psychological disorders, suggesting that psychological stress not only affects mental aspects, 

but also impacts physical health through molecular mechanisms, such as lipid damage of cell 

membranes induced by free radicals    (Jadoon and Malik, 2017).  

Medical students often experience high stress due to heavy academic loads, repetitive 

exams, and competitive learning environments. Research shows that 73% of medical program 

students experience severe stress, with the main stressors coming from academic stress, 

followed by interpersonal, social, and motivational stress. To reduce the impact of 

psychological stress and oxidative stress, antioxidant supplementation such as vitamin C has 

been a concern. Vitamin C is an important antioxidant that plays a role in protecting the body 

from oxidative damage, supporting immune system function, and repairing tissue damage. 

Previous studies have shown that vitamin C administration is known to lower MDA levels in 

individuals who experience high oxidative stress  (Nurul Hakim et al, 2023; Sridevi et al., 

2018).  

Previous studies have shown that oral vitamin C supplementation can reduce lipid 

peroxidation, which is characterized by decreased levels of Malondialdehyde (MDA) as an 

indicator of oxidative stress. Another study also showed that medical students have a 

relationship between susceptibility to psychological stress and exposure to oxidative stress, 

which is characterized by increased    Olumide et al., (2023)    Pansey et al., (2017)  levels of 

Malondialdehyde (MDA). Although there have been studies that have discussed the effect of 

vitamin C supplementation on MDA levels, until now there has been no study that specifically 

examined the effect of vitamin C dosage on MDA levels in medical students who are prone to 

psychological stress.  

In the Islamic view, food is not only understood as fulfilling biological needs, but also 

has an important role in maintaining a balance of physical and psychological health. The 

concept  of halal food and thayyib emphasizes that food must be safe, clean, and beneficial for 

the body, so that it can support emotional stability and peace of mind. This principle is in line 

with the preventive health approach that places diet as an important factor in maintaining 

physical and mental balance    (Auliya Izzah Hasanah et al., 2021).  

Unhealthy food consumption patterns or not in accordance with  the principles of halalan 

thayyiban can have an impact on metabolic disorders as well as psychological imbalances. 

These conditions have the potential to aggravate psychological stress and decrease the quality 

of mental health, especially in individuals with high levels of academic stress, such as medical 

students    (Nurkhayati Rojabiah et al., 2023).  

In addition, Islamic studies and modern health science show that the intake of nutritious 

foods, including vitamins and antioxidants, plays a role in maintaining the body's balance and 

preventing oxidative stress. Vitamin C as one of the important antioxidants has a contribution 

to protecting cells from damage caused by free radicals, which indirectly also supports 

psychological stability. Thus, the fulfillment of good nutrition can be seen as part of efforts to 

maintain body health and peace of mind    (Wahyu Dinanti et al., 2022).  

Therefore, the author is interested in finding out how the dose of vitamin C 

supplementation affects Malondialdehyde levels and psychological stress levels of medical 

students at Yarsi University. 
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Stress issues have become a major concern in many aspects of life, including among 

medical students who face heavy academic loads, repetitive exams, and competitive learning 

environments. Stress can trigger physiological and psychological reactions that have the 

potential to damage physical health with increased oxidative stress, which can be measured 

through Malondialdehyde (MDA) levels. Although there are studies showing a link between 

psychological stress and MDA levels, there have been no studies that specifically evaluated the 

effect of vitamin C supplementation doses on lowering MDA levels on the psychological stress 

levels of medical students. Therefore, this study aims to examine how the effect of vitamin C 

supplementation dose on MDA levels on the psychological stress level of medical students at 

Yarsi University. 

This study aims to determine the effect of vitamin C supplementation on 

Malondialdehyde (MDA) levels and psychological stress levels experienced by YARSI 

University medical students class of 2022. Through this study, it is expected to provide 

scientific evidence regarding the effectiveness of vitamin C as an antioxidant in reducing 

oxidative stress, thereby offering a potential supportive strategy to maintain student health 

within a demanding academic environment. 

Specifically, this study seeks to identify the profile of Malondialdehyde (MDA) levels 

among medical students of the class of 2022 in relation to their psychological stress levels. 

Furthermore, it aims to analyze the effect of different doses of vitamin C supplementation on 

Malondialdehyde (MDA) levels in students experiencing psychological stress. In addition, the 

study also intends to examine how psychological stress levels influence Malondialdehyde 

(MDA) levels among medical students of the class of 2022. 

 

RESEARCH METHODS 

This study is a quantitative study with a prospective experimental approach Randomized 

Controlled Trial (RCT) to evaluate the effect of vitamin C supplementation on 

malondialdehyde (MDA) levels and psychological stress levels in medical students of the class 

of 2022. Respondents will be selected based on inclusion and exclusion criteria, and then 

randomly divided into groups with different supplementation doses. 

Vitamin C and MDA levels were measured before and after the intervention to assess the 

changes that occurred. In addition, psychological stress levels were measured using the 

Depression, Anxiety, and Stress Scale (DASS) questionnaire. Through this design, the study 

aimed to identify and test the effect of vitamin C supplementation on oxidative stress 

characterized by MDA levels and psychological stress levels. 

The design of this research involves collecting quantitative data through laboratory 

examinations and distributing questionnaires to medical students of the class of 2022. This 

study aims to assess the level of psychological stress as well as related biological factors. The 

three main variables measured are: 

1. Vitamin C levels, which were measured through laboratory examination using the Enzyme-

Linked Immunosorbent Assay (ELISA) method to determine the status of vitamin C before 

and the effect of vitamin C at doses of 500mg, 1500mg after supplementation and control 

groups. 

2.  Malondialdehyde (MDA) levels, which are measured using the ELISA method as an 

indicator of oxidative stress, can be related to psychological stress. 

3. Psychological stress levels, measured using the Depression, Anxiety, and Stress Scale 

(DASS) questionnaire to assess changes in stress levels before and after the intervention. 

The data obtained will be analyzed to evaluate the effect of vitamin C supplementation 

on vitamin C levels in the body, oxidative stress (MDA), and psychological stress levels in 

medical students 
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A population is a group of individuals who meet certain criteria according to the purpose 

of the study. In this study, the population used was YARSI University medical students class 

of 2022 who were active during the research period. Based on the data obtained, the total 

population of medical students of the class of 2022 is 296 people.  

Sample 

The sample in this study is part of the YARSI University medical student population class 

of 2022 which was selected based on the inclusion and exclusion criteria that have been set. 

The sampling technique was carried out by the randomization method in accordance with the 

Randomized Controlled Trial (RCT) design. The selected samples will be divided into 

treatment groups with different doses of vitamin C supplementation. Inclusion Criteria 

 

1. YARSI University medical students of the class of 2022 who are active during the research 

period and are willing to participate in the research by signing an informed consent. 

2. Between the ages of 19–25. 

3. Be willing to undergo the entire research procedure, including: 

a. Measurement of vitamin C and MDA levels pre and post intervention. 

b. Follow vitamin C supplementation according to the prescribed dosage. 

c. Fill out the complete Depression, Anxiety, and Stress Scale (DASS) questionnaire. 

Exclusion Criteria 

1. Students who suffer from a chronic disease and must take medication every day regularly. 

2. College students who have allergies to vitamin C supplementation. 

3. Students who smoke. 

4. Students who consume alcohol. 

5. Students who have taken antioxidants such as vitamin C, vitamin E, or other antioxidant 

supplements regularly for 1 month before the pre-test is held. 

 

The sample in this study was determined using the purposive sampling technique, where 

respondents will be selected based on predetermined inclusion and exclusion criteria to suit the 

research objectives. Once respondents who met the criteria were collected, they were 

randomized to divide them into intervention groups with different doses of vitamin C 

supplementation. This approach ensures that the study participants have relevant 

characteristics, while maintaining the validity and objectivity of the results through random 

group divisions. 

The determination of the number of samples in this study was carried out using the 

calculation method with Federer's Formula, namely: 
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(t -1) (n -1) 15≥ 

• t = number of samples 

• n = number of samples per group 

 

The population in this study is 296 people. So the number of samples obtained is: 

(n − 1) (t − 1) ≥ 15 

(n − 1) ≥ 
𝟏𝟓

( 𝒕 − 𝟏)
 

(n − 1) ≥ (
𝟏𝟓

𝟑
n - 1) ≥ 5 

n ≥ 6 

For 4 groups: 

n = 6 → 24 

(n − 1) ≥ 
𝟏𝟓

𝟐
 

n - 1 ≥ 7.5 

n ≥ 8.5n = 7 

7 × 4 = 28 

 

Thus, the number of samples in this study is 36 respondents, which are then divided 

evenly into 4 groups, each consisting of 9 people. 

The research uses a primary data type, which is data obtained directly from respondents 

through various measurement methods. The main data collected included malondialdehyde 

(MDA) and vitamin C levels, which were measured before and after the intervention using the 

ELISA method in the laboratory. In addition, psychological stress levels were measured 

through a Depression, Anxiety, and Stress Scale (DASS) questionnaire filled out by 

respondents. Because all data is obtained directly from the results of measurements and 

research instruments, this study is entirely sourced from primary data. 

How to Collect Data and Measure Data 

How Data Is Collected 

1. The researcher applied for permission to the faculty to carry out research and recruit 

respondents. 

2. Students were asked to fill out a DASS questionnaire to see the level of psychological 

stress. 

3. Students who meet the inclusion criteria are provided with information and explanations 

about the objectives, procedures, and benefits of the research, and are asked  for informed 

consent voluntarily to participate 

4. Initial measurements (pre-tests) were carried out: 

a. Blood sampling was taken to measure vitamin C and MDA levels using the ELISA method 

in the laboratory. 

5. Respondents received an intervention in the form of vitamin C supplementation according 

to a predetermined dose, with randomized group divisions. 

6. The final measurement (post-test) was carried out after the intervention period: 

a. Blood sampling was returned to measure vitamin C and MDA levels after supplementation. 

b. Respondents again filled out the DASS questionnaire to assess changes in psychological 

stress levels. 

How to Measure Data 

a Measurement of vitamin C levels 

a. Blood samples were taken from respondents in two stages, namely before the intervention 

and after the intervention. 
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b. Vitamin C level analysis was carried out using the Enzyme-Linked Immunosorbent Assay 

(ELISA) method in the laboratory to obtain accurate results. 

a Measurement of malondialdehyde (MDA) levels 

a. Blood samples from the same respondents were taken to measure MDA levels, both before 

and after the intervention. 

b. MDA levels were checked using the Enzyme-Linked Immunosorbent Assay (ELISA) 

method, in the laboratory to obtain accurate results. 

a Measurement of psychological stress levels 

a. Psychological stress was measured using the Depression, Anxiety, and Stress Scale (DASS) 

questionnaire. 

b. Respondents filled out questionnaires twice, before and after the intervention, to assess 

changes in stress levels after vitamin C supplementation. 

Data Collection Instruments 

In this study, the instruments used to collect data include: 

Vitamin C 

Vitamin C level data was collected in two stages, namely pre-test before intervention and 

post-test after intervention, to assess changes that occurred after supplementation. Respondents 

were given vitamin C supplementation at different doses, according to a randomly determined 

intervention group, then vitamin C levels were measured with blood samples through 

laboratory examination using the Enzyme-Linked Immunosorbent Assay (ELISA) method to 

obtain accurate and objective results. 

Malondialdehyde (MDA) 

Data collection of malondialdehyde (MDA) levels was carried out in two stages, namely 

pre-test before intervention and post-test after intervention. Post-test data collection  was 

conducted to see if vitamin C supplementation had an effect on MDA levels, which was used 

as a parameter of oxidative stress in this study. Blood samples obtained from respondents were 

analyzed in the laboratory using the Enzyme-Linked Immunosorbent Assay (ELISA) method, 

which allows for specific and accurate detection of MDA levels. 

Psychological Stress 

The measurement of psychological stress levels in this study used 14 items from the stress 

scale in the Depression, Anxiety, and Stress Scale (DASS-42). The questionnaire assessed how 

often respondents experienced symptoms of stress in the past week, with a rating scale, 0 = 

Never, 1 = Occasionally, 2 = Often, and 3 = Almost always (Lovibond and Lovibond, 1995).  

The total score was obtained by summing the scores of 14 stress items, then multiplying 

them by 2 so that the results were in accordance with the DASS-42 measurement standard. The 

results of these measurements are grouped into several stress level categories based on a 

predetermined range of scores. Measurements were taken in two stages, namely pre-test before 

intervention and post-test after intervention, to evaluate changes in stress levels after vitamin 

C supplementation. 

Data Analysis 

Validity Test and Reliability Test 

Validity Test 

Validity tests are used to evaluate whether the questionnaire used measures the 

variables being studied. The higher the level of validity of a measuring instrument. To measure 

validity, the Pearson Product Moment method is used with the following formula: 

 
Description: 

r = Validity coefficient of the question item searched  
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N = Number of sample members  

X = Total respondent score 

Y = The total score of each respondent's statement 

ΣX = Number of scores in the distribution X 

ΣY = Number of scores in the distribution Y 

ΣX² = The sum of squares of each X 

ΣY² = The sum of squares respectively 

The questionnaire is declared valid if the Product Moment correlation coefficient (r) is 

more than 0.361 or if the r-calculated value is greater than the r-table. Therefore, a correlation 

test with the Pearson Product Moment  method was used to evaluate the validity of each item 

in the questionnaire. 

Reliability Test 

Reliability is an indicator that describes the consistency of a measuring instrument. To 

assess the reliability of the questionnaire, Cronbach's Alpha method was used, with the 

following formula: 

𝑟𝑖 = [
𝑘

𝑘 − 1
] [1 −

∑ 𝑆𝑖
 2

𝑆𝑖
 2 ] 

Description: 

𝑟𝑖  = Instrument reliability  

k   = The number of questions or the number of questions  

∑ 𝑆𝑖
 2 = Number of variants of the item  

𝑆𝑖
 2 = Total variance 

A questionnaire is considered reliable if the results of the instrument test show a value of 

Cronbach's Alpha > rcriterion (0.60).  

Univariate Analysis 

Univariate analysis is used to describe the data characteristics of each research variable. 

The data is presented in the form of a distribution table of frequency, percentage, mean, 

standard deviation (SD), and median according to the type of data analyzed. 

The variables analyzed in this study included malondialdehyde (MDA) levels before and 

after vitamin C administration, as well as psychological stress levels based on the results of the 

Depression Anxiety Stress Scale (DASS) questionnaire. The results of this analysis aim to 

provide an initial overview of the distribution of data before further statistical tests are carried 

out 

 

RESULTS AND DISCUSSION 

Univariate Analysis 

The analysis in this section begins with univariate descriptive analysis as the initial stage 

of data processing. This stage aims to describe and summarize the data characteristics of each 

variable studied, both before and after the intervention. Using descriptive statistics such as 

minimum, maximum, mean, and standard deviation, this analysis provides an overview of the 

distribution of research data. 

The results of this univariate analysis form the basis for the bivariate analysis in the next 

section, which is used to assess the effect of vitamin C supplementation on Malondialdehyde 

(MDA) levels and psychological stress levels in medical students. 

Normality Test 

MDA Rate 

Normality tests of MDA levels were conducted with Kolmogorov–Smirnov and Shapiro–

Wilk to see the data distribution patterns in each vitamin C dose group and control group, both 

before and after the intervention. 
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In the 1500 mg dose group, the significance values of both tests were above 0.05, at both 

pre and post measurements, so the data in this group could be considered normally distributed. 

The same results were also seen in the control group. The significance value of the entire 

test was above 0.05, suggesting that the distribution of data in the vitamin C-free group was 

also normal. 

In the 1000 mg dose group, most significance values are also still above 0.05. The 

Shapiro–Wilk value on the post measurement is indeed close to the limit (p = 0.094), but it is 

still enough to conclude that the distribution of the data is not so deviant from normal that it 

can be used in parametric analysis. 

In contrast to the other groups, the 500 mg dose group showed an abnormal distribution 

pattern at post measurements. Both tests showed a p< value of 0.05, which means the 

assumption of normality was not met. Therefore, the analysis of data in this group is more 

appropriate using non-parametric tests such as the Wilcoxon test. 

Stress Levels 

The normality test of DASS scores was carried out using Kolmogorov Smirnov and 

Shapiro Wilk to assess the pattern of data distribution in each group, both before and after the 

intervention. The results of this normality test are the basis for determining the type of 

statistical test that will be used at the next stage of analysis. 

In the 1500 mg dose group, the significance value on the pre measurement was at (0.386; 

p > 0.05), indicating that the data were normally distributed. However, in the post 

measurement, the significance value was at (0.007; p < 0.05) so the normality assumption was 

not met. Thus, the data in this group were not completely normally distributed, and subsequent 

analysis was performed using non-parametric tests such as the Wilcoxon test. 

In the 1000 mg dose group, the significance value in both pre and post measurements was 

at (0.268;  p > 0.05) and (0.420; p > 0.05). This shows that the distribution of data is normal so 

that the data in this group can be analyzed using parametric tests such as the Paired t-Test 

because the assumption of normality is met. 

In the 500 mg dose group, the normality test results showed that the pre measurement 

was not normally distributed, as the significance value was at < 0.05. Although the post 

measurements showed values closer to normal (0.107; p > 0.05), the results on the pre 

measurements were sufficient to conclude that the data distribution in this group was abnormal. 

Therefore, the analysis in the 500 mg dose group used a non-parametric test such as the 

Wilcoxon test. 

In the control group, the significance values in both pre and post measurements were at 

0.316 and (0.070; p >0.05), so the data can be considered normally distributed. With the 

assumption of normality met, the control group was analyzed using parametric tests. 

Vitamin C Concentration 

The results of the normality test showed a difference in the distribution of vitamin C 

concentration between the dose group and the control group. In the 1500 mg dose group, data 

before and after supplementation were normally distributed with Shapiro-Wilk (0.930; 

p=0.550) and 0.915 (p=0.430), so parametric analysis could be used. The 1000 mg dose group 

showed data before the intervention were abnormal (0.571; p < 0.001), but after 

supplementation became normal (0.950, p=0.732), which likely reflects a stabilizing effect of 

vitamin C concentration. In the control group without supplementation, pre-normal data (0.806, 

p=0.047) but post-normal (0.928, p=0.530), showed that vitamin C levels remained stable 

without intervention. This consistency of normality supports the use of parametric tests, such 

as the Paired t-Test, for the analysis of changes in vitamin C concentrations can be validly 

performed. 
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Bivariate Analysis 

Effect of vitamin C administration on malondialdehyde (MDA) levels 

The results of the Paired t-Test in the group receiving vitamin C at a dose of 1500 mg 

showed that the average MDA level after the intervention was slightly lower than before the 

intervention, with a difference of -0.468 nmol/mL. However, this difference was not 

statistically significant (p = 0.467; p > 0.05). The t-value of -0.764 and the 95% confidence 

interval in the range of -1.880 to 0.944 illustrate that the change in MDA levels in this group 

is still within the normal range of variation between respondents. 

The tendency to decrease MDA levels is noticeable, but not strong enough to show a 

significant effect of vitamin C supplementation at a dose of 1500 mg. The width of the 

confidence interval also suggests that each individual's response varies, likely influenced by 

the initial condition or oxidative stress level of each respondent. Overall, these results suggest 

that at high doses, vitamin C may provide a slight MDA-lowering effect, but it is not yet 

consistent enough to be considered statistically significant. 

The Paired t-Test is used because the MDA levels in this group are normally distributed 

based on the results of previous normality tests. With normal distribution, this parametric 

analysis can more accurately assess changes in MDA levels. 

Although the results of the analysis did not show a statistically significant difference, 

these findings still provide an idea of changes in oxidative stress in medical students who 

received vitamin C supplementation at a dose of 1500 mg. 

Overall, vitamin C supplementation at a dose of 1500 mg did not show a significant 

change in MDA levels in the intervention period used. However, the presence of a downward 

trend in MDA levels remains a relevant finding and can be further explored in studies with 

longer duration or larger sample counts. 

In the group receiving a dose of 1000 mg of vitamin C, the Paired t-Test showed that the 

average MDA levels after the intervention were lower than before the intervention, with a 

difference of –1,002 nmol/mL. This difference is statistically significant with a single-sided p-

value (0.047; p < 0.05). The t-value of –1.904 and the 95% confidence interval in the range of 

–2.215 to 0.212 illustrate that there is a decrease in MDA levels after supplementation. 

This decrease in MDA levels indicates the potential antioxidant effect of vitamin C at a 

dose of 1000 mg, as seen from the reduction of lipid peroxidation products. However, 

variations in the range of confidence intervals suggest that responses between individuals are 

not entirely homogeneous. However, these findings still give an idea that a dose of 1000 mg 

has a more pronounced biological effect than conditions without supplementation, and may be 

one of the doses that showed a reduced effect of oxidative stress in this study. 

The use of the Paired t-Test in the 1000 mg dose group is appropriate because the MDA 

level data show a normal distribution in the normality test. With this parametric approach, 

changes in MDA levels can be assessed more sensitively, especially given the small sample 

size. The significance of the one-sided test corroborated that vitamin C supplementation of 

1000 mg provides a detectable effect in reducing oxidative stress. 

Overall, these findings suggest that a dose of 1000 mg of vitamin C has the potential to 

significantly reduce MDA levels when viewed from the hypothesis of a downward direction. 

This gives an indication that this dose has a more pronounced antioxidant activity than the 

condition without supplementation. These findings also serve as an important basis for follow-

up research with larger sample counts or designs that can evaluate optimal doses more 

comprehensively. 

In the 500 mg dose group, the Wilcoxon Signed Ranks test showed no significant change 

in MDA levels after supplementation with a p(0.889; p>0.05). There were almost balanced 

negative and positive ratings, indicating that some respondents experienced a decrease in 
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MDA, while others increased. This reflects the variation in individual responses to the 500 mg 

dose. 

These results are consistent with the nature of the data that are not normally distributed, 

so the use of non-parametric tests such as Wilcoxon is appropriate. Clinically, a dose of 500 

mg did not appear to provide a consistent antioxidant effect in lowering MDA levels in this 

group of subjects. 

The Wilcoxon test was used because MDA level data in the 500 mg dose group, 

especially at post measurements, showed abnormal distribution. This non-parametric approach 

allows the evaluation of changes in MDA levels without assuming the normality of the data, 

resulting in more robust results against violations of distribution assumptions. A high p-value 

indicates that supplementation of a dose of 500 mg does not produce a significant effect in 

reducing oxidative stress, as measured through MDA levels. 

Overall, the results of this trial indicated that vitamin C supplementation at a dose of 500 

mg did not have a significant impact on MDA levels in medical students in this study period. 

The variability of individual responses and the lack of consistent effects may be factors to 

consider in evaluating the effectiveness of these low doses in the context of oxidative stress. 

The Paired t-Test in the control group showed that there was no significant change in 

MDA levels before and after the study with a p( 0.573; p > 0.05). The average MDA level 

appears to decrease by about 0.8 nmol/mL, but this change is small and inconsistent, as can be 

seen from the fairly wide 95% confidence interval (–4.109 to 2.499). This shows that variation 

between subjects is more dominant than the effect of observation time. Clinically, this 

insignificant decrease in MDA likely reflects normal physiological fluctuations or the influence 

of external factors such as diet and daily stress levels. Thus, without vitamin C 

supplementation, MDA levels were relatively stable and showed no significant changes during 

the study period. 

The use of the Paired t-Test in the control group was appropriate, as the normality test 

showed that the MDA level data was normally distributed. With this approach, changes in 

MDA levels can be validly evaluated even in the absence of vitamin C supplementation. These 

findings are consistent with the hypothesis that without antioxidant interventions, there is no 

additional effect that can reduce oxidative stress. Therefore, the results in the control group 

became an important benchmark for assessing the effectiveness of vitamin C supplementation 

in the intervention group. 

The effect of vitamin C administration on Stress Levels 

In the 1500 mg dose group, the Wilcoxon Signed Ranks test showed that there was a 

significant change in stress levels after supplementation with a p(0.018; p<0.05). All 

respondents were ranked negative, indicating that all respondents experienced a decrease in 

stress levels from pre-test to post-test, with no fixed improvement or score. This suggests that 

the response to vitamin C supplementation at a dose of 1500 mg is consistent in lowering stress 

levels. 

The Wilcoxon test was used because the stress level data in this group did not meet the 

assumption of normal distribution, so a non-parametric approach was chosen to evaluate 

changes in pre-test and post-test values more precisely. A p< value of 0.05 indicates that 

vitamin C supplementation at a dose of 1500 mg has a significant effect in reducing stress 

levels. 

Overall, the results of this trial indicated that  vitamin C supplementation at a dose of 

1500 mg was statistically and clinically effective in lowering stress levels in respondents during 

the study period. 

The Paired t-Test is used because the data on the Vitamin C group at a dose of 1000 mg 

is normally distributed based on the results of the normality test that has been carried out 
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previously. This parametric test can more accurately evaluate changes in stress scores before 

and after the intervention. 

In the group that received a dose of Vitamin C at 1000 mg, the results of the analysis of 

the Paired t-Test showed that there was a decrease in DASS score after the intervention. The 

average difference between pre-test and post-test scores is 13.71 points. This decrease proved 

to be statistically significant with a p value of < 0.001. This shows that the administration of 

Vitamin C 1000 mg has a significant effect in reducing stress levels in respondents. 

In the 500 mg dose group, the Wilcoxon Signed Ranks  test showed that there was a 

significant change in stress levels after supplementation with a p(0.027; p<0.05). There was  a 

negative rating that was more dominant than a positive rating, which showed that most 

respondents experienced a decrease in stress levels, although there was 1 respondent who 

actually experienced an increase in stress levels. This reflects the variation  in individual 

responses to the 500 mg dose. 

The Wilcoxon test was used because the stress level data in this group was not normally 

distributed, so the use of non-parametric tests such as Wilcoxon was considered appropriate. 

A p value of < 0.05 indicates that  vitamin C supplementation at a dose of 500 mg still provides 

a statistically significant effect in lowering stress levels. 

The results of this test indicated that  vitamin C supplementation at a dose of 500 mg was 

able to reduce stress levels, but the effect was not entirely consistent across subjects, which 

may have been influenced by individual factors. 

The Paired t-Test is used because the data in the control group have a normal distribution 

based on the results of previous normality tests. This parametric analysis can be used to more 

accurately assess changes in stress scores. 

In the control group, the Paired t-Test showed that there was a decrease in DASS scores 

from pre-test to post-test with an average difference of 5.14 points. The results of the analysis 

showed that this decrease was statistically significant with a value of p (0.038; p < 0.05). This 

suggests that the control group still experienced a slight decrease in stress levels despite not 

receiving a vitamin C administration. 

Effect of vitamin C administration on Vitamin C levels 

In the 1500 mg dose group, the Paired t-Test showed that there was no significant 

difference in vitamin C concentrations before and after supplementation with a p-value (0.171; 

p>0.05). The mean concentration increased by about 23.7 mg/dL, but this change was not 

statistically significant, and the wide 95% confidence interval (–12.64 to 60.07) showed 

considerable variability in response among individuals. 

The visible increase in concentration reflects a tendency to respond to supplementation, 

but individual differences in vitamin C absorption or metabolism, including initial nutritional 

status, likely affect the outcome. Thus, despite indications of improvement, 1500 mg dose 

supplementation did not show a statistically consistent effect on vitamin C concentrations in 

this study. 

The use of the Paired t-Test in the 1500 mg dose group is appropriate because the vitamin 

C concentration data is normally distributed. This parametric approach allows for a change-

sensitive evaluation, even if the results are not statistically significant. These findings suggest 

that supplementation of a dose of 1500 mg did not consistently increase the concentration of 

vitamin C in the blood during the study period. 

Overall, individual response variations are an important factor to consider when 

evaluating the effectiveness of these high doses. 

In the 1000 mg dose group, the Wilcoxon Signed Ranks test showed a significant increase 

in vitamin C concentrations after supplementation with a p(0.008; p<0.05). All respondents 

experienced increased concentration, as indicated by the dominance of negative ratings and the 

Z value = –2,666. These results confirm that vitamin C supplementation at a dose of 1000 mg 
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consistently increases vitamin C levels in the blood. The low significance value suggests that 

this increase is not accidental, but rather a direct effect of supplementation, reflecting the body's 

ability to absorb and raise vitamin C levels at this dose in the study period. 

The Wilcoxon test was used because the vitamin C concentration data in the 1000 mg 

dose group was not normally distributed. The results of the analysis showed a significant 

increase in vitamin C concentration after supplementation (p = 0.008), confirming the 

effectiveness of the 1000 mg dose in raising vitamin C levels. 

Overall, these findings suggest that vitamin C supplementation at a dose of 1000 mg 

consistently increases vitamin C concentrations in the blood, supports the body's antioxidant 

function, and is evidence of the success of the intervention in medical students. 

In the 500 mg dose group, the Paired t-Test showed a significant increase in vitamin C 

concentration after supplementation with a p(0.027; p>0.05). The mean concentration 

increased by 73.9 mg/dL, with a 95% confidence interval between 11,089 and 136,744 

indicating that this increase was consistent among respondents despite individual variability. 

These results confirm that vitamin C supplementation at a dose of 500 mg effectively 

increases vitamin C levels in the blood. The significance of both single-sided and double-sided 

tests suggests that these low doses have a noticeable effect and can support the body's 

antioxidant function. 

The Paired t-Test was used because the vitamin C concentration data in the 500 mg dose 

group was normally distributed. This parametric approach allows for a change-sensitive 

evaluation, especially in small samples. The results of the analysis showed a significant 

increase in vitamin C concentration after supplementation, confirming that the dose of 500 mg 

effectively raised the level of vitamin C in the blood. 

Overall, these findings suggest that these low doses may be an effective option for 

increasing vitamin C levels, supporting antioxidant function, and potentially helping to reduce 

oxidative stress in medical students. 

In the control group (without vitamins), the Wilcoxon Signed Ranks test showed that 

there was no significant change in vitamin C concentrations before and after the study period 

with a p(0.063; p>0.05). Most respondents experienced a decrease in concentration, although 

this change was not statistically significant. 

The changes that occur may reflect natural fluctuations in vitamin C levels, influenced 

by food intake or individual metabolism. A p-value close to the significance threshold indicates 

a tendency for change, but is not strong enough to be considered statistically significant. Thus, 

without supplementation, vitamin C concentrations in the control group were relatively stable 

during the study. 

The Wilcoxon test was used because the vitamin C concentration data in the control group 

was not normally distributed. This non-parametric approach ensures robust analysis of changes, 

especially in small samples. These results are consistent with the expectation that without 

supplementation, vitamin C concentrations tend to be stable or only experience minor 

fluctuations. 

Overall, the analysis confirms that without supplementation, there is no significant 

change in vitamin C levels in the blood. These findings are an important benchmark for 

evaluating the effectiveness of supplementation in the intervention group, showing that the 

changes observed in the control group were natural and unaffected by the intervention. 

Effect of vitamin C supplementation on vitamin C concentration 

The hypothesis (H1) states that supplementation will increase the concentration of 

vitamin C in the blood compared to the control group. The results of the Wilcoxon test at a 

dose of 1000 mg (p 0.008; p < 0.05) and the Paired t-Test at a dose of 500 mg (p 0.027; p < 

0.05) showed a significant increase in vitamin C concentrations, each with a full negative rating 

and an average difference of 73.917 mg/dL, in favor of H1. However, at a dose of 1500 mg (p 
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0.171; p > 0.05), the increase was not significant, which may indicate a limit on vitamin C 

absorption. The control group (p 0.063; p > 0.05) showed no significant change, supporting 

that supplementation is needed to increase vitamin C concentrations. These results confirm that 

doses of 500 mg and 1000 mg effectively increase vitamin C concentrations, supporting 

antioxidant function in the body  (Lykkesfeldt & Tveden-Nyborg, 2019; Nur Khasanah. et al., 

2023).  

As in the study, vitamin C supplementation of 1000 mg/day and 500 mg/day showed an 

increase in plasma concentration of vitamin C, this effect indicates that the doses of 1000 mg 

and 500 mg are quite optimal as antioxidants. Since the absorption of vitamin C decreases after 

the saturation threshold is reached, higher doses such as 1500 mg do not necessarily increase 

additional effectiveness, so a dose of 1000 mg may be considered more effective and safe in 

lowering oxidative stress  Żychowska., et al. (2021). 

Effect of vitamin C supplementation on psychological stress levels 

The hypothesis (H1) states that vitamin C supplementation will reduce psychological 

stress scores by a potential mechanism through strengthening the antioxidant system and 

decreasing oxidative stress, thereby affecting redox balance and emotional response to stress     

(Dominiczak, 2023).  

The results showed that at a dose of 1500 mg, all respondents experienced a consistent 

reduction in stress levels, indicating that high doses of vitamin C had a uniform effect on 

improving psychological conditions. At a dose of 1000 mg, the greatest reduction in stress 

score was obtained, with an average difference of 13.71 points (p < 0.005), which suggests that 

this dose was the most effective dose in reducing stress in this study. Meanwhile, at the 500 

mg dose, although statistically significant, the stress reduction response was not entirely 

consistent, as there was still one respondent who experienced increased stress, indicating a 

variation in individual responses that could be influenced by differences in initial oxidative 

stress status, or metabolism and bioavailability of vitamin C in each respondent. In addition, 

psychological and environmental factors can also have an effect, so the effects of interventions 

are not always uniform on each individual (Zänkert et al., 2019).  

The decrease in stress levels in the control group was likely influenced by non-

intervention factors such as psychological adaptation, as well as natural stress fluctuations, but 

because the magnitude of the decrease was much smaller than in the supplementation group, 

the effect of vitamin C was still considered clinically dominant. 

Effect of vitamin C supplementation on Malondialdehyde (MDA) levels 

The study hypothesis (H1) states that vitamin C supplementation will lower MDA levels 

as an indicator of oxidative stress compared to the control group. The results of the Paired t-

Test at a dose of 1000 mg showed a significant decrease in MDA levels based on a single-sided 

test (p 0.047; p < 0.05), but not significantly based on a double-sided test (p 0.093; p > 0.05), 

with an average difference of -1.002 nmol/mL, which favors H1. This decrease is in line with 

the theory that vitamin C dampens free radicals, and can inhibit lipid peroxidation 

(Dominiczak, 2023). However, at doses of 1500 mg (p 0.467) and 500 mg (p 0.889), there was 

no significant change, suggesting that the dose of 1000 mg was the optimal dose in this study. 

The control group (p 0.573) showed no significant change, consistent with the expectation that 

without supplementation, MDA levels remained stable. These results confirm that vitamin C 

supplementation, specifically a dose of 1000 mg, is effective in lowering oxidative stress      

(Moritz et al., 2020).  

In this study, the dose of 1000 mg was the most effective dose in reducing MDA levels. 

This is appropriate as in research on the mechanism of action of vitamin C as an antioxidant 

that directly suppresses free radicals, including hydroxyl and peroxide radicals, which play a 

role in lipid peroxidation. In addition, vitamin C increases cellular glutathione levels as an 

important endogenous antioxidant, thereby lowering oxidative stress. In contrast, the 
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insignificant effectiveness at doses of 1500 mg can be explained by transporter saturation in 

which the bioavailability of vitamin C decreases at high doses. In fact, at very high doses 

vitamin C can exhibit pro-oxidant effects through Fenton reactions involving Fe²⁺ ions, so the 

antioxidant benefits do not increase further  Kaźmierczak-Barańska et al., 2020; Żychowska     

et al., (2021)  

Good Food Quality in Islamic Views 

The Concept of Halal and Thayyib Food 

Halal is not only related to food substances, but also to the way they are obtained. Islam 

prohibits all forms of efforts to obtain food in an unhalal manner, because in addition to sin, it 

also has a bad impact on health. Thus, food that is truly in accordance with sharia is one that 

meets the criteria of halal and thayyib, which is safe, nutritious, and beneficial to the body. 

Thus, the Qur'anic teachings on halal consumption and thayyib have strong relevance to 

modern health principles, because they play a role in fulfilling nutrition as well as preventing 

disease    (Nurkhayati Rojabiah et al., 2023). 

Nutritious Food as Thayyib Food and the Importance of Health in Islam 

The fulfillment of balanced nutrition is an important need for humans in supporting daily 

activities while maintaining physical and spiritual health. The Qur'an alludes to the importance 

of fruit as a source of nutrition, as Allah says in the Qur'an:  

 

مِنْهَا تأَكُْلوُْنَ   اعَْنَابٍٍۘ لكَُمْ فِيْهَا فَوَاكِهُ كَثِيْرَةٌ وَّ نْ نَّخِيْلٍ وَّ ۝١٩ فَانَْشَأنَْا لكَُمْ بِهٖ جَنّٰتٍ م ِ  

 
"Then We grew for you with the water gardens of dates and vineyards; In it you get 

many fruits and some of them you eat" QS. Al-Mu'minun [23]: 19. 

 

Ibn Kathir interpreted this verse as an explanation of Allah's blessings in the form of 

dates, grapes, and various types of fruits that are rich in benefits, can be consumed directly or 

processed, and are a source of energy and health for humans. M. Quraish Shihab added that the 

mention of these fruits also shows the diversity of sources of nutrition that Allah provides for 

humans.   (Setiawan, 2020)  

This view is in line with studies that affirm that vitamins and minerals are part of a    

Revelation     Düsseldorf     et al., (2022), thayyib  diet because they provide real benefits for 

the body's metabolism. One of them is vitamin C, which is abundant in fresh fruits and 

vegetables, plays an important role in maintaining the immune system, acts as an antioxidant, 

and supports collagen formation and wound healing. Thus, both scholarly interpretations and 

modern scientific findings show that nutritious food is a tangible manifestation of Islamic 

teachings on the consumption of food that is good for physical and spiritual health. 

Vitamins are basically needed by the body in small amounts, but they are essential to 

maintain human life and health. Vitamin deficiencies and excesses can interfere with body 

function. In nutrition, vegetables and fruits are the main sources of various vitamins and 

minerals, including vitamin C    (Wahyu Dinanti., 2022).  

Efforts to maintain health through the consumption of fruit are part of the trust to the 

body that Allah has entrusted, as the Prophet PBUH said: 

 

 إِنَّ لِبَدنَِكَ عَلَيْكَ حَقًّا

 
"Verily your body has a right over you." (HR. Bukhari) 

Thus, consuming nutritious fruit is a form of gratitude for Allah's favor as well as 

practicing the principle of halalan thayyiban in maintaining physical and spiritual health. 
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Stress in Islamic Views and Psychology 

Islamic psychotherapy emphasizes the spiritual dimension as a strategy to deal with 

stress, namely through prayer, prayer, dhikr, reading the Qur'an, patience, and tawakkal. This 

approach not only serves to calm the heart, but also provides new energy to face life, foster 

optimism, and strengthen the mental health of a Muslim  (Sultani et al., 2023).  

The Influence of Food on Mental Peace and Its Relationship to Halal-Thayyib Food and 

Body Condition 

Halal and nutritious food helps maintain optimal body function, reduces the risk of 

disease, and supports emotional stability. On the other hand, eating haram, excessive, or 

unnutritious foods can damage the health of the body and cause psychological imbalances.   

(Ridwan et al., 2024)  

The Qur'an provides comprehensive guidance regarding a healthy and balanced diet to 

maintain physical, mental, and spiritual health, which plays a role in regulating the body's 

metabolism, preventing oxidative stress, and improving brain function related to emotional 

stability. This emphasizes that the balance between body, mind, and soul is a form of obedience 

to Allah SWT which brings inner peace, thus, a healthy diet that is in accordance with the 

principles of halal-thayyib is an important factor in maintaining peace of mind (Heidari et al., 

2023). 

Islamic View of Body Balance and Oxidative Stress (Malondialdehyde) 

Cell damage due to oxidative stress can arise due to a variety of factors, such as an 

unhealthy diet, excessive stress, and exposure to an unfavorable environment.  

Therefore, maintaining body balance such as MDA levels remains stable by 

strengthening antioxidants in the body which is part of efforts to maintain health. One of the 

antioxidants is vitamin C, which functions to neutralize free radicals and prevent cell damage. 

Efforts to maintain body balance through the consumption of vitamin C can be seen as a form 

of implementing Islamic teachings in maintaining a healthy and useful body trust (Heidari et 

al., 2023). 

 

CONCLUSION 

The analysis shows that vitamin C supplementation at 500–1000 mg significantly 

increases blood vitamin C levels in medical students, with the most consistent effect observed 

at 1000 mg, while a 1500 mg dose offers no additional benefit likely due to absorption limits. 

At the same optimal dose of 1000 mg, there is also a significant reduction in Malondialdehyde 

(MDA) levels, indicating decreased oxidative stress, whereas 500 mg and 1500 mg doses show 

no significant changes, possibly due to individual metabolic variability. Additionally, vitamin 

C consistently reduces psychological stress levels, likely through its role in maintaining redox 

balance and influencing emotional responses to academic pressure. From an Islamic 

perspective, these findings align with the principle of halalan thayyiban, emphasizing that 

proper nutrition supports both physical and spiritual well-being as part of responsible self-care. 

Future research could explore longer-term supplementation effects, optimal dosing across 

different populations, and the interaction between vitamin C, stress biomarkers, and cognitive 

performance in academic settings. 

 

REFERENCE 

Aguilar Diaz de Leon, J., & Borges, C. R. (2020). Evaluation of oxidative stress in biological 

samples using the thiobarbituric acid reactive substances assay. Journal of Visualized 

Experiments, 2020(159). https://doi.org/10.3791/61122 

Ambarwati, P. D., Chosen, S. S., & Astuti, R. T. (2017). An overview of the student's stress 

levels. In Journal of Psychiatric Nursing (Vol. 5, Issue 1). 



 

5038 

Auliya Izzah Hasanah, Rizka Fauziah, & Rachmad Risqy Kurniawan, S. M. (2021). The 

concept of halal and Thayyib food in the perspective of the Qur'an. 

Brianna Chu, Komal Marwaha, Terrence Sanvictores, Ayoola O. Awosika, & Derek Ayers. 

(2022). Physiology, Stress Reaction. StatPearls. 

Carr, A. C., & Rowe, S. (2020). Factors affecting vitamin c status and prevalence of deficiency: 

A global health perspective. In Nutrients (Vol. 12, Issue 7, pp. 1–19). MDPI AG. 

https://doi.org/10.3390/nu12071963 

Ciccarelli, S. K., & White, J. N. (2018). Psychology (fifth). Pearson. 

Cordiano, R., Di Gioacchino, M., Mangifesta, R., Panzera, C., Gangemi, S., & Minciullo, P. L. 

(2023). Malondialdehyde as a Potential Oxidative Stress Marker for Allergy-Oriented 

Diseases: An Update. In Molecules (Vol. 28, Issue 16). Multidisciplinary Digital 

Publishing Institute (MDPI). https://doi.org/10.3390/molecules28165979 

Crosswell, A. D., & Lockwood, K. G. (2020). Best practices for stress measurement: How to 

measure psychological stress in health research. Health Psychology Open, 7(2). 

https://doi.org/10.1177/2055102920933072 

Dominiczak, M. H. (2023). Vitamins and Minerals. In P. Baynes, John W. & M. D. D. H. M. 

Frcp. F. (Glas), Dominiczak, Marek H. (Eds.), Medical Biochemistry (Sixth Edition, pp. 

79–94). https://doi.org/http://dx.doi.org/10.1016/B978-0-323-83450-6.00007-3 

Donovan, Abigail L., M. D., Sheets, Jennifer, P., Jain, Philip, A., M. D., & Stern Theodore A., 

M. D. (2025). Resilience, Wellness, and Coping with the Rigors of Psychiatric Practice. 

In M. D. Stern, Theodore A., M. D. Beach, Scott R., M. D. Smith, Felicia A., M. D. 

Freudenreich, Oliver, P. Vranceanu Ana-Maria, & M. D. Fava Maurizio (Eds.), 

Massachusetts General Hospital Handbook of General Hospital Psychiatry (Eighth 

Edition, pp. 606–619). https://doi.org/http://dx.doi.org/10.1016/B978-0-443-11895-

1.00035-5 

Fauzi, T. M. (2018). The Role of Vitamin C Antioxidants in Oxidative Stress and the 

Relationship with Malondialdehyde (MDA) Levels in the Body (Vol. 8, Issue 2). 

Halim Setiawan. (2020). Characteristics of Thayyiban Halal Food in the Qur'an. 

Hasanah, M. (2024). Stress and Its Solutions in the Perspective of Psychology and Islam. 

https://doi.org/10.55352/uq.v13i1.412 

Heidari, M., Khodadadi Jokar, Y., Madani, S., Shahi, S., Shahi, M. S., & Goli, M. (2023). 

Influence of Food Type on Human Psychological–Behavioral Responses and Crime 

Reduction. In Nutrients (Vol. 15, Issue 17). Multidisciplinary Digital Publishing Institute 

(MDPI). https://doi.org/10.3390/nu15173715 

Husna, P. A. U., Kairupan, C. F., & Lintong, P. M. (2022). An Overview of the Benefits of 

Flavonoids in Medicinal Plants as Antioxidants and Anti-Inflammatory. EBiomedic, 

10(1), 76–83. https://doi.org/10.35790/ebm.v10.i1.38173 

Ilmia, A., & Hasan Ridwan, A. (2023). Tafsir QS. Al-Baqarah Paragraph 168 and its 

Correlation with Law Number 33 of 2014 concerning Halal Product Assurance. In 

COMMITMENT: Scientific Journal of Management (Vol. 4, Issue 2). 

Jadoon, S., & Malik, A. (2017). A Review Article on the Formation, Mechanism and 

Biochemistry of MDA and MDA as a Biomarker of Oxidative Stress. International 

Journal of Advanced Research, 5(12), 811–818. https://doi.org/10.21474/IJAR01/6024 



 

5039 

Jové, M., Mota-Martorell, N., Pamplona, R., Pradas, I., Martín-Gari, M., & Ayala, V. (2020). 

The advanced lipoxidation end-product malondialdehyde-lysine in aging and longevity. 

In Antioxidants (Vol. 9, Issue 11, pp. 1–20). MDPI. 

https://doi.org/10.3390/antiox9111132 

Kaźmierczak-Barańska, J., Boguszewska, K., Adamus-Grabicka, A., & Karwowski, B. T. 

(2020). Two faces of vitamin c—antioxidative and pro-oxidative agent. In Nutrients 

(Vol. 12, Issue 5). MDPI AG. https://doi.org/10.3390/nu12051501 

Khan, N., Ahmad, N. B., Beg, A. H., Fakheraldin, M. A. I., Alla, A. N. A., & Nubli, M. (2010). 

Mental and Spiritual Relaxation by Recitation of the Holy Quran. 2010 Second 

International Conference on Computer Research and Development, 863–867. 

https://doi.org/10.1109/ICCRD.2010.62 

Korczowska-Łącka, I., Słowikowski, B., Piekut, T., Hurła, M., Banaszek, N., Szymanowicz, 

O., Jagodziński, P. P., Kozubski, W., Permoda-Pachuta, A., & Dorszewska, J. (2023). 

Disorders of Endogenous and Exogenous Antioxidants in Neurological Diseases. In 

Antioxidants (Vol. 12, Issue 10). Multidisciplinary Digital Publishing Institute (MDPI). 

https://doi.org/10.3390/antiox12101811 

Kunming Liu. (2022). free-radicals-functions-types-and-its-source. 11. 

Lau, M., Giurca, B. C., & Fernando, K. (2025). Acing the Medical School Interview. In B. C. 

F. D. Giurca Bogdan Chiva (Ed.), The Unofficial Guide to Getting Into Medical School 

(Second Edition, pp. 159–196). https://doi.org/http://dx.doi.org/10.1016/B978-0-443-

11338-3.00009-X 

Lauralee Sherwood. (2017). Introduction to Human Physiology, International Edition (3rd ed.). 

Yolanda Cossio. 

Leo, R., & Daulay, A. S. (2022). Determination of vitamin C levels in vitamin drinks stored at 

various times by UV spectrophotometry method. In Journal of Health and Medical 

Science (Vol. 1, Issue 2). https://pusdikra-publishing.com/index.php/jkes/home 

Lovibond, P. F., & Lovibond, S. H. (1995). The Structure of Negative Emotional States: 

Comparison of the Depression Anxiety Stress Scales (DASS) with the Beck Depression 

and Anxiety Inventories. In BehaP. Res. Ther (Vol. 33, Issue 3). 

Lykkesfeldt, J., & Tveden-Nyborg, P. (2019). The Pharmacokinetics of Vitamin C. Nutrients, 

11(10). https://doi.org/10.3390/nu11102412 

Maihula, Dr. J. S. (2025). Hadith and Mental Health: An Analytical Study of Prophetic 

Guidance on Emotional Well-Being. Middle East Journal of Islamic Studies and Culture, 

5(01), 97–102. https://doi.org/10.36348/mejisc.2025.v05i01.012 

Mehrzad Raman, M. D. M. H. L. M. B. A. (2022). Stress Management in Medical School and 

How to Build a Healthy Lifestyle. In M. D. M. H. L. M. B. A. Mehrzad Raman (Ed.), 

Student Success in Medical School (pp. 103–114). 

https://doi.org/http://dx.doi.org/10.1016/B978-0-323-69606-7.00014-X 

Moritz, B., Schmitz, A. E., Rodrigues, A. L. S., Dafre, A. L., & Cunha, M. P. (2020). The role 

of vitamin C in stress-related disorders. In Journal of Nutritional Biochemistry (Vol. 85). 

Elsevier Inc. https://doi.org/10.1016/j.jnutbio.2020.108459 

Nugraheni, M., Rahayu, M., & Arianti, R. (2020). Adjustment of First-Year Students in Higher 

Education: A Study on Students of the Faculty of Psychology UKSW. In Journal of 

Psychology of Science and Professions (Vol. 4, Issue 2). 



 

5040 

Nur Khasanah., Ririn Wahyu Widayati., Akbar Satria Fitriawan., & Endang Nurul Syafitri. 

(2023). Psychosocial in nursing. CV. Dewa Publishing. 

Nur, M. Y., & Jannatul, M. Y. (2020). Factors that affect academic stress. 13. 

Nurkhasanah, Mochammad, S., Bachri, S., & Yuliani, M. P. (2023). Antioxidants and 

Oxidative Stress. 

Nurkhayati Rojabiah, Sri Suryani, & Sigit Budiyanto. (2023). Correlation of Halal and Thayyib 

Food to Health in the Perspective of the Qur'an. 3. 

Nurul Hakim, A., Kusumawati, A., Budi, Y. H., & Qoimatun, I. (n.d.). Stress Levels and 

Competency Achievement of Medical Professional Program Students: Quantitative and 

Qualitative Research. https://jurnal.umj.ac.id/index.php/JKK 

Olumide, O. M., Aderemi, T. D., Arikawe, A. P., Idowu, A. J., Olatunji-Bello, I. I., & Umoren, 

A. G. (2023). Vitamin C Supplementation Promotes Locomotor and Exploratory 

Behaviours in Male Wistar Rats Exposed to Varying Stress Models. Nigerian Journal of 

Physiological Sciences, 38(1), 57–64. https://doi.org/10.54548/njps.v38i1.9 

Pandey, S. S., Hartley, A., Caga-anan, M., Ammari, T., Khan, A. H. A., Nguyen, B. A. V., 

Kojima, C., Anderson, J., Lynham, S., Johns, M., Haskard, D. O., & Khamis, R. Y. 

(2021). A novel immunoassay for malondialdehyde-conjugated low-density lipoprotein 

measures dynamic changes in the blood of patients undergoing coronary artery bypass 

graft surgery. Antioxidants, 10(8). https://doi.org/10.3390/antiox10081298 

Pansey, P., Shukla, S., Acharya, S., Acharya, N., & Author, C. (2017). Assessment of 

Psychosocial Distress in Medical Students Through Oxidative Stress-A Pilot Study. 

IOSR Journal of Dental and Medical Sciences (IOSR-JDMS) e-ISSN, 16(10), 30–35. 

https://doi.org/10.9790/0853-1610113035 

Peter J. Kennelly, Kathleen M. Botham, Owen Mc. Guinness, Victor W. Rodwell, & P, A. W. 

(2023). Harper illustrated biochemistry (32nd ed.). McGraw-Hill Education. 

Ridwan, Achmad Abubakar, & Aisyah Arsyad. (2024). Qur'anic Insights on Physical and 

Mental Health: A Study of Mawḍu'ī Tafseer. 16. 

Robert K. Murray, et al. (2017). Harper's Biochemistry (R. Soeharsono, F. Sandra, & H. 

Oktavius, Eds.; 29th ed.). McGraw-Hill Education and EGC Medical Publisher. 

Shafira, N., & Zahara Nasution, F. (n.d.). The Role of Positive Work Stress (Eustress) on Work 

Stress in Employees. http://jurnal.unprimdn.ac.id/index.php/Psikologi 

Sim, M., Hong, S., Jung, S., Kim, J. S., Goo, Y. T., Chun, W. Y., & Shin, D. M. (2022). Vitamin 

C supplementation promotes mental vitality in healthy young adults: results from a cross-

sectional analysis and a randomized, double-blind, placebo-controlled trial. European 

Journal of Nutrition, 61(1), 447–459. https://doi.org/10.1007/s00394-021-02656-3 

Sri Ratna Wulan. (2025). The Concept of Balance (Mīzān) in Islam as the Basis of Sustainable 

Development. 2. 

Sridevi, P., Budde, S., Neeraja, T., Raju, B., & Adapa, D. (2018). Anti-Oxidants and their Role 

in Disease Management. International Journal of Medical Research & Health Sciences, 

7(3), 175–190. www.ijmrhs.com 

Sultani, H., Ahmad, A., & Yahya, M. (2023). Anxiety in Hadith Perspective: A Study of Ihya' 

Al-Sunnah Management. An-Nida', 47(1), 106. https://doi.org/10.24014/an-

nida.v47i1.26154 



 

5041 

Dad. Irianti, Sindu. Nuranto, Sugiyanto, & Kuswandi. M. (2017). Sindu Nuranto. 

https://www.researchgate.net/publication/328979920 

Wahyu Dinanti, S., Oktavia, L., & Hasanah, Q. (2022). Islamic studies on the process of 

metabolism of vitamins and minerals in the body. In ISEJ: Indonesian Science Education 

Journal (Vol. 3, Issue 1). 

Wassif, G. O., Gamal-Eldin, D. A., & Boulos, D. N. K. (2019). Stress and Burnout among 

Medical Students. In Journal of High Institute of Public Health (Vol. 49, Issue 3). 

Widyana, R. (2020). Psychometric Properties of Internet-Administered Version of Depression, 

Anxiety and Stress Scales (DASS-42) in sample Indonesian Adult. 

http://www.iratde.com 

Wittayapun, Y., Summart, U., Polpanadham, P., Didsunthorn, T., Paokanha, R., Judabood, N., 

& A'La, M. Z. (2023). Validation of depression, anxiety, and stress scales (DASS-21) 

among Thai nursing students in an online learning environment during the COVID-19 

outbreak: A multi-center study. PLoS ONE, 18(6 JUNE). 

https://doi.org/10.1371/journal.pone.0288041 

Zain, N., Wahyu Damayanti, I., & Choyroh Pamungkas, N. (2018). Stress Handling with the 

Oral Dhikr Method at the Tetirah Dhikr Berbah Sleman Islamic Boarding School (Vol. 

1, Issue 2). 

Zänkert, S., Bellingrath, S., Wüst, S., & Kudielka, B. M. (2019). HPA axis responses to 

psychological challenge linking stress and disease: What do we know on sources of intra- 

and interindividual variability? In Psychoneuroendocrinology (Vol. 105, pp. 86–97). 

Elsevier Ltd. https://doi.org/10.1016/j.psyneuen.2018.10.027 

Zulaikhah, S. T. (2018). The Role of Antioxidant to Prevent Free Radicals in The Body. In 

Medical Science (Vol. 8, Issue 1). http://jurnal.unissula.ac.id/index.php/sainsmedika 

Żychowska, M., Grzybkowska, A., Zasada, M., Piotrowska, A., Dworakowska, D., 

Czerwińska-Ledwig, O., Pilch, W., & Antosiewicz, J. (2021). Effect of six weeks 1000 

mg/day vitamin C supplementation and healthy training in elderly women on genes 

expression associated with the immune response - a randomized controlled trial. Journal 

of the International Society of Sports Nutrition, 18(1). https://doi.org/10.1186/s12970-

021-00416-6 

   


