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Abstract 
Background & Aim: In this survey study, we investigated prevalence of de-
pression and the possible anti-depressant effects of regular consumption of 
mate or chimarrão (a traditional infused drink popular in Latin America and 
the Levant, made by soaking dried leaves of the holly species Ilex paragua-
riensis) in a sample of Syrian youth. Experimental: A cross-sectional study 
with random sampling of 196 students in two different medical universities in 
Damascus, Syria. Students were assessed using Beck Depression Inventory 
Scale-II and a structured questionnaire was used for collecting data regarding 
yerba mate consumption. Results & Discussion: Our results showed a preva-
lence of depression at 70.10% (n = 136), also a significant correlation between 
depression and mate consumption. Practical Recommendation: We recom-
mend further studies on the antidepressant role of yerba mate.  
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1. Introduction 

Depression disorder is a common illness, and we know now that patients of it 
and other mood disorders start showing symptoms at an early stage of life 
(Smith & Blackwood, 2004), and there is a lack of research regarding young 
people experience with depression, compared to older age groups (McCann, et 
al., 2012), university students, in particular, are considered a high-risk group for 
depression (Ibrahim et al., 2013). Although it is a major issue, there has been a 
failure to direct resources and focus toward researching the disease in the devel-
oping world (Patel et al., 2004). When it comes to treatment and aside from 
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psychotherapy, there are many pharmacological options available to deal with 
depression (Belmaker & Agam, 2008), but in mild cases of depression where the 
benefit is limited, and the risk increases, it is advised to avoid prescribing those 
drugs (NICE, 2009). In light of this, many depression patients tend to seek an 
alternative to antidepressants in herbal medicine (Ernst, 2007), and there has 
been a growing trend among people suffering from depression to resort to com-
plementary medicines (Silvers et al., 2006), for example, Hypericum perforatum, 
also known as St John’s has shown to be effective and superior to placebo in 
treating Major Depression Disorder (Linde et al., 2015). Therefore, it may be in-
teresting to find another natural compound that exists in the daily life of the 
population that may serve as a safer adjunct to antidepressants. 

Within this framework, Ilex paraguariensis, is a plant widely consumed in 
South America, the Levant, and to a lesser extent in Europe, North America 
(Bracesco et al., 2011). Ilex paraguariensis leaves and other plant parts are very 
rich in polyphenolic acid contents and flavonoids such as quercetin and rutin 
(Gambero & Ribeiro, 2015). Research has indicated an antidepressant-like effect 
of rutin (Nöldner & Schötz, 2002). Yerba mate also has a high content of caffeine 
and saponins (Bastos et al., 2007). Some studies showed that caffeine has a par-
tial antidepressant activity (Khadrawy et al., 2018). Published studies have also 
shown that yerba mate has antioxidant activity (Gugliucci, 1996). According to 
Bilici et al. (2001) oxidative damage has been implicated in the pathogenesis of 
depression and similar diseases. The literature data have suggested that aqueous 
extract of Ilex paraguariensis has an antidepressant-like effect in rats (Reis et al., 
2014) and compared to other stimulant beverages, such as coffee and tea, there 
are few scientific reports relating to yerba mate. And research has primarily fo-
cused on negative aspects such as the supposed link between mate consumption 
and the risk of developing esophageal cancer (Loria et al., 2009). 

2. Materials and Methods 

We conducted the study on a sample of university students. Our study goals in-
volved screening for depression via the Beck Depression Inventory Scale-II 
(BDI), also studying the association between yerba mate intake and depressive 
symptoms. It was a representative cross-sectional study.  

2.1. Sample Size 

To calculate our sample size, we used the formula Equation (1), 
2

2

z pq
n

d
α=                             (1) 

(where Z(α) = 1.96 at 95% confidence; p = prevalence of depression; q = 1 − p; 
d = absolute allowable error). 

To calculate d we relied on previously published research that estimated the 
prevalence of the disease among university students at 33% and corresponded to 
(20/100) * 33 = 0.2 * 33 = 66 {Taking a relative precision of 20%}. A total of 196 
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student participants from two universities in Damascus, Syria were targeted but 
only 194 participated making the response rate of 98.98%. 

2.2. Data Collection 

Systematic random sampling was used to choose the sample after obtaining the 
approval of the head of the institutions; the researchers approached the student 
to collect data. A departmental board gave permission to the study. The ethical 
committee of scientific research in our university approved the experiment after 
confirming that the study complied with the university regulation. After de-
scribing the objectives behind our research to the students, they were assured 
confidentiality and given the option not to participate without any further ques-
tions or consequences. The subject’s informed consent was obtained, and the re-
searchers immediately collected the questionnaires back once the students fi-
nished answering; each participant needed approximately 5 to 10 minutes to 
finish answering. We attached a copy of the informed consent. 

2.3. Study Tool 

We constructed a structured questionnaire to collect data on the Sociodemo-
graphic situation of the students in the sample and their mate consumption and 
drinking habits. Students were asked about lifetime YM (yerba mate) consump-
tion, the quantity (milliliter/per day), and frequency of consumption (days per 
month). 

We used the Beck Depression Inventory Scale-II (BDI) to screen for depres-
sion, the Beck Depression Inventory is a multiple-choice inventory that rates the 
responses on a 4 points scale (from 0 - 3), and therefore the sum of the scores 
range from 0 to 63. Use the table illustrated (Table 1) to interpret the Beck Score 
(Alshahri & Shrim, n.d.). 

Data analysis was done using statistical package for the social sciences, SSPS 
26 for Windows. We ran a Pearson’s (Pearson correlation coefficient) to investi-
gate a relationship between mate drinking and depression. We calculate the 
Odds ratio and means. 

3. Results 

The response rate was 98.98% as 194 have answered the questionnaires out of a 
sample size of 196.  
 
Table 1. BDI scores and levels of depression. 

Total score Levels of Depression 

0 - 9 No depression 

10 - 15 mild 

16 - 23 moderate 

24 - 36 severe 

37 and above Very severe 
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96 (49.48%) were females and 98 (50.52%) were males. We found the overall 
prevalence of depression at 70.10% (n = 136) of that 45.59% (n = 62) had a mild 
degree of depression, and 19.85% (n = 27) had severe depression. In our findings 
52.94% (n = 72) of the depressed were males and 47.05% (n = 64) were females. 
The association between the level of depression and sex was statistically signifi-
cant (p = 0.031) (Table 2). 

There was no difference in the mean of depression between males and females 
(Table 3).  

The Association between the level of depression and the year of study was not 
statistically significant (p = 106) (Table 4). 

Concerning the second part of the questionnaire, mate consumption patterns 
among college students, there were 75.26% (n = 146) subjects who reported that 
they drink mate daily, those students have a significantly low mean of depression 
(Table 5). Daily mate drinking was equal for both women 50% (n = 73) and men 
50% (n = 73).  

We found an inverse relationship between the risk of depression and mate 
consumption, the association between depression and mate consumption was 
statistically significant (p = 0.456), (Odds ratio = 0.537) (Figure 1). 
 

 
Figure 1. Prevalence of depression according to mate consumption. 

 
Table 2. Levels of depression according to gender. 

Grades of depression Male (%) Female (%) Total (%) 

Denial (0 - 9) 13.40 (26) 16.49 (32) 29.89 (58) 

Mild (10 - 15) 19.07 (37) 12.88 (25) 31.96 (62) 

Moderate (16 - 23) 10.31 (20) 13.92 (27) 24.23 (47) 

Severe (24 - 36) 7.22 (14) 5.67 (11) 12.89 (25) 

Very severe (<36) 0.52 (1) 0.52 (1) 1.03 (2) 

Total 50.52 (98) 49.48 (96) 100 (194) 

(p = 0.031). 
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Table 3. Mean of depression according to gender. 

Gender Mean N 

Female 14.87 96 

Male 14.39 98 

Total 14.63 194 

 
Table 4. Levels of depression according to the year of study. 

Grades of depression 2nd year 3rd year 4th year 5th year Total 

Denial (0 - 9) 4 18 27 9 58 

Mild (10 - 15) 10 15 26 11 62 

Moderate (16 - 23) 4 13 18 12 47 

Severe (24 - 36) 2 2 16 5 25 

Very severe (<36) 0 0 2 0 2 

(p = 0.106). 
 
Table 5. Mean of depression according to mate drinking. 

Mate drinking Mean N 

Drink 13.24 146 

Does not drink 18.85 48 

Total 14.63 194 

4. Discussion 

We investigated the possible relation between the consumption of yerba mate 
and depression in university students, where depression is a major issue because 
students are less likely to seek help (Furr et al., 2001). The prevalence of depres-
sion in our research was consistent with other studies. Bostanci et al. found that 
in Denizli, Turkey around 26.2% of university students had a BDI score of 17 or 
higher (Bostanci et al., 2005). A study at Damascus University during this period 
of war in Syria found the overall prevalence of depression in students at 60.6% 
(Al Saadi et al., 2017). Gonçalves et al. (2012) found out in a study of undergra-
duate students of pharmacy in Syria that 77% of students presented depressive 
symptoms. And one study in Kenya reported a 41.33% prevalence of depression 
(Othieno et al., 2014). Other studies in Saudi Arabia, Iraq, and Lebanon revealed 
43%, 45.9% and 27.63% prevalence of depression respectively (Afsar & Kulsoom, 
2015; Kathem et al., 2021; Mehanna & Richa, 2006). These differences could be 
explained to be due to the use of different measurement tools so comparing such 
results should be done with caution.  

Research has found that beck depression inventory is a reliable tool in screen-
ing depression in non-clinical populations and supported its use in detecting 
depression in young people (Kumar et al., 2012; Teri, 1982).  
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These findings suggest that daily mate drinking may be associated with a re-
duced risk of depressive symptoms. We did not find any that study that reports 
associations between drinking mate and depression in university students or 
other populations and that is to be expected as the research on mate health 
properties does not compare to more highly researched beverages like coffee and 
tea (10)?. Mate is a Central Nervous System (CNS) stimulant and is a rich source 
of caffeine (Winkler et al., 2015), which may explain why those who drink mate 
daily are less depressed than others. Another possible explanation for our results 
is the high concentration of polyphenolic compounds and the resulting high an-
tioxidant capacity in yerba mate (Baeza et al., 2018). Mate also has a high con-
tent of rutin which was found to have an anti-depressant activity (Nöldner & 
Schötz, 2002). On the other hand, these results might be due to mate drinkers 
having fewer risk factors for depression and not the drink itself. 

We found no recent research on yerba mate consumption patterns among Sy-
rian university students, although Syria is the world’s second-largest importer of 
dried leaves of Ilex paraguariensis A. St.-Hil (Aquifoliaceae) (Sulaiman et al., 
2021). The average consumption of mate in our study was consistent with pre-
vious research which found that the daily consumption can vary between 1 and 6 
Liters per person (Bastos et al., 2007). 

5. Conclusion 

In summary, we can say that Syrian university students suffer from high rates of 
depression. We found an inverse relationship between daily mate consumption 
and the risk of being depressed. Further and more sophisticated studies are 
needed to confirm this association. 
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