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Abstract 

Caffeine is a methylxanthine (1,3,7–trimethyl-3,7-dihydro-1H-purine-2, 6-dione) which is found in several widely consumed 
food sources. Although moderate consumption has been shown not to imply health risks, excess intake may lead to adverse 
effects, including gastrointestinal disturbances, anxiety, irritability, palpitations and insomnia. The aim of this study was to 
determine the caffeine content in 5 beverages available in the Argentine market and with these data and others from bibliographic 
sources determine the daily intake of caffeine through dietary sources, in an adult population, ages 18 to 80, in Argentina, in the 
period August 2015 to April 2016. The participants filled up a questionnaire of indirect management through the Web. The 
caffeine determination was performed by high performance liquid chromatography (HPLC). Higher caffeine contents were 
found in espresso coffee (1.3 mg/mL) and mate cebado (0.95 mg/mL). 2690 participants who met the inclusion criterion had an 
average caffeine intake of 345.8 mg / day. The major contributors to total caffeine intake were mate cebado (52.5%) and coffee 
(30.2%), followed by cola beverages (7.6%) and tea (5%). The contribution of other drinks was very low. 31.7% of the 
participants exceed the recommended daily intake (400 mg/day) for healthy adults, with an average intake of 642.0 mg/day. 37.7% 
and 26.6% of women in childbearing age, between 18 to 40 years old, exceed the recommended caffeine daily intake of 200 mg 
and 300 mg respectively. At the 90th percentile, these groups consumed 775.2 mg/day and 850.9 mg/day of caffeine. Mate 
cebado and coffee, two very popular beverages in Argentina were the highest contributors to the caffeine daily intake. They 
might be the reasons for the elevated average daily intakes observed, especially in risk groups. The results obtained contribute 
with new data for caffeine intake from different dietary sources, in order to characterize the risk derived from its consumption.  
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1. Introduction 

Caffeine, a natural component of many foods and one of the 
most widely consumed food ingredients worldwide, is a 
methylxanthine (1,3,7–trimethyl-3,7-dihydro-1H-purine-2, 
6-dione) which is found naturally in leaves, fruits and seeds of 
several plants, such as Coffea arabica, Coffea robusta, 
Camellia sinensis, Theobroma cacao, Cola acuminate, 

Paullinia cupana and Ilex paraguayensis, being the seeds of 
the first, its major source. Together with the other xanthines, 
theophylline and theobromine, they are present in plants of 

wide geographical distribution and are probably the most used 
psychostimulant substances [1], [2]-[3]. 

The largest source of caffeine comes from the consumption 
of beverages, like coffee, tea, mate, energy drinks, carbonated 
drinks, chocolate milk. The addition of caffeine in some 
beverages is due to its flavoring effect, imparting a slight bitter 
taste that modifies the flavors of other components, 
contributing to the sensory appeal of these beverages. The 
amount of caffeine contained in different food products varies 
depending on the portion, type of product, and method of 
preparation. In tea, mate and coffee, the plant variety, 
environmental growing conditions, the processing process or 
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the brewing method used, also affect the caffeine content [1], 
[4]-[5]. In Argentina, Uruguay, Paraguay and South of Brazil 
one of the most popular infusions is the “mate” that can be 
consumed hot or cold (tereré), prepared from the dried leaves 
of a native plant Ilex paraguariensis Saint Hilaire (yerba 
mate). “Mate cebado” is the typical way to consume yerba 
mate. This beverage is prepared in a small cup or “mate” 
which is used to fill it with mate leaves and hot water (80°C) in 
order to prepare the infusion. It is then drunk by using a metal 
straw or “bombilla”. Water is poured over the yerba mate and 
this process is repeated several times. This peculiar method of 
brewing allows for a continuous extraction of the compounds 
present in the dried leaves. Another type of infusion using 
yerba mate is “mate cocido” (mate tea), which can be prepared 
with dried leaves or in the form of tea bags. The preparation is 
similar to that commonly practiced with black teas or other 
infusions. The bags or leaves are placed in a cup or teapot and 
boiled water is poured, then it is left to rest for five minutes.  

Although mate is widely consumed in South America, its 
consumption has increased in other countries where it is 
exported due to its nutritional and functional properties 
attributed to the presence of bioactive compounds such as 
polyphenols, xanthines, purine alkaloids, amino acids, 
flavonoids, minerals and vitamins, some of which are 
associated with many relevant properties, such as antiallergic, 
diuretic, hypocholesterolemic, vasorelaxation and antioxidant 
activity [6], [7], [8]-[9].  

In addition to these beverages, other foods products, such as 
chocolate and cacao containing foods like snacks contribute 
with small amounts of caffeine to the diet [1], [2]-[5].  

Regarding its effects on human health, caffeine, a 
psychoactive substance acting as a central nervous system 
stimulant, has been the subject of numerous investigations and 
is one of the most widely studied substance in the food supply. 
At moderate doses, in the healthy adult population, a daily 
caffeine intake of ≤400 mg has not been demonstrated 
(according to risk assessments) to cause adverse effects on 
cardiovascular systems, and does not increase the risk of 
cancer or osteoporosis. Due to its stimulating effects at all 
levels of the Central Nervous System, it facilitates intellectual 
work, concentration capacity, attention and wakefulness, 
reduces the sensation of fatigue, produces a sensation of 
well-being and improves psychomotor coordination. It also 
has effects on the cardiovascular system, increases gastric acid 
secretion, increases diuresis, increases muscle performance 
during sport and stimulates glycogenolysis and lipolysis. 
Moreover, regular consumption of caffeine, according to 
epidemiological data, suggest it can aid in reducing the 
symptoms associated with Parkinson’s disease, has a 
favorable effect on liver function, increases metabolic rate, 
and decreases the risk of developing certain cancers 
(endometrial, prostatic, colorectal, liver) [1], [3], [4], [10], 
[11]-[12]. 

High exposure to caffeine is associated with an increase in 
adverse effects such as nausea, dizziness, dyspnea, anxiety, 
irritability, palpitations, insomnia, tremors and depression. 
Other effects, which vary according to individual 

susceptibility, are: sleep disorders, behavioral disorders and 
sometimes arrhythmias and seizures. Abruptly discontinuing 
consumption of caffeine can lead, to withdrawal symptoms 
such as headache, lethargy and irritability. The amount of 
caffeine required to produce adverse effects varies from 
person to person depending on weight, sex, age, and 
individual susceptibility [1], [4]-[11].  

Several government agencies in different countries have 
established recommended values for daily caffeine intake 
based on toxicological studies conducted in risk assessments 
in different population groups. According to Canadian 
recommendations [13] and other government agencies 
[14]-[15], daily caffeine intake should not exceed 400 mg in 
the adult population, except pregnant women. Other agencies 
[14]-[16] have adopted more conservative values (210 
mg/day), value below which no effects related to anxiety are 
observed. During pregnancy, for its potential adverse effects 
on it and on the fetus [17], [18], [19], [20], [21]-[22], there are 
discrepancies in the adopted values, from less than 200 
mg/day [23]-[24] to less than 300 mg/day [13].  

The determination of the daily intake of caffeine, in 
different population groups and age groups, has been of 
interest and the object of many investigations [14], [16], [25], 
[26], [27], [28], [29], [30]-[31]. Latin American countries, due 
to consumption of yerba mate and coffee may show other 
patterns of caffeine consumption [1]. Through a review of the 
literature in the last decade, were found ten investigations 
made in Brazil, Ecuador and Argentina on the consumption of 
caffeine through different beverages in different population 
groups: athletes, children, adolescents, young adults and 
adults [32], [33], [34], [35], [36], [37], [38], [39], [40]-[41]. 

Therefore the aim of this study was to determine the 
caffeine content in five beverages available in the Argentinean 
market and with these data and others arisen from 
bibliographic sources determine the daily intake of caffeine 
through dietary sources, in an adult population in Argentina in 
order to update and expand existing data on exposure to this 
substance and set a key precedent for the characterization of 
risk to the health of this population. 

2. Materials and Methods 

2.1. Study Population and Survey Description 

The data collection to estimate the daily caffeine intake in 
the sample population was conducted in the period from 
August 2015 to April 2016, through a questionnaire 
previously validated and approved by the Ethics Committee of 
the Institution, based on similar questionnaires obtained by 
literature reviewed [26]. 

A non-probabilistic sample was chosen for convenience. 
The inclusion criteria were: adults, ages 18 to 80, of both 
genders, who, regardless of nationality or educational level 
voluntarily answered the questionnaire administered on the 
Web. Participants who did not fit these criteria were excluded.  

The instrument was answered voluntarily and anonymously 
by a population of adults of 18-80 years of age, regardless of 
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nationality or type of study, residing in Argentina. 
The questionnaire, personal type and indirect 

administration via the Web through the application of Google 
Drive, was composed of questions that asked the 
socio-demographic characteristics (age, gender, nationality, 
educational level, occupation, residence place and weight), 
and the amount and frequency of consumption of beverages 
and food products containing caffeine. Caffeinated beverages 
were grouped into seven categories: coffee (e.g., brewed, 
instant), tea, cola beverages, chocolate drinks, energy drinks, 
mate cocido and mate cebado. The food products were 
chocolate and snacks. 

Email and social networks were used to send 3000 
invitations to participants. To access the questionnaire, 
participants had to accept an informed consent. A total of 2974 
responses were obtained, with a response rate of 89%, 
excluding the outliers (those that did not meet the inclusion 
criteria and with unfinished or inconsistent completion). The 
sample consisted of 2690 participants.  

2.2. Caffeine Content of Beverages and Food 

Products 

With the data collected from the survey, a list of the most 
consumed drinks among the participants was drawn up. 
Espressos, instant coffee, tea, mate cebado and mate cocido 
were analyzed in order to obtain the concentration of caffeine 
that reflects the content of these products in the Argentine 
market. 

Espresso coffee samples were analyzed: from different 
capsules used in the Espresso-machine with different caffeine 
content and, a sample of espresso coffee was purchase at the 
bar. 

For instant coffee, tea, mate cocido and mate cebado were 

selected three commercial brands available in the market. In 
the case of mate, a simulation of the ingested portions by the 
consumers was carried out; finally taking the average 
concentration that arises from the collection of 500 mL, 
corresponding to 10 large mates containing 50 g of leaves, to 
compare the results with previous investigations which use 
these amounts [42], [43]-[44]. The caffeine determination was 
performed by high performance liquid chromatography 
(HPLC) using a caffeine standard from Sigma Aldrich to 
perform the calibration curve. Each sample was processed in 
duplicate. 

For cola beverages, cappuccino, chocolate and snacks the 
caffeine content was taken from a literature review [26]-[34]. 
For energy drinks information was obtained from product 
labels. A default value of 0.3 mg/mL was used in cases where 
no brand was specified [26]. Table 1 presents the caffeine 
content of different sources. 

2.3. Caffeine Consumption Study 

Average daily intake of caffeine, is the daily dose of 
caffeine that the participants ingest through exposure to 
different beverages and food products. It was calculated 
multiplying the daily ingested volume or weight of each 
beverage and food product, informed by participant in the 
questionnaire, by its mean caffeine content (Table 1). Finally, 
the total average daily intake was obtained by adding all the 
caffeine sources, and expressed as milligrams per day (mg/day) 
and as milligrams per kilogram of body weight per day 
(mg/kg/day) using the body weight recorded by the participant 
in the survey. In Addition to that, the proportion of the 
population consuming caffeinated beverages and the 
contribution of each beverage/food product to the total 
caffeine daily intake were estimated. 

Table 1. Caffeine values used in this study by beverage and food category. 

Beverage/food category 
Caffeinne content (mg/mL or mg/100g) 

Data sources 
mean (SD) Range 

Coffee    
Espresso 1.3 (0.24) 1.11-1.65 Analysis by HPLC 
Instant 0.54 (0.16) 0.44-0.75 Analysis by HPLC 
Brewed 0.39 (0.07) 0.26-0.53 Olmos et al 
Cappuccino 0.25 ---- Zucconi et al 
Teas 0.13 (0.03) 0.09-0-15 Analysis by HPLC 
Chocolate drinks 0.04 (0.002) 0.037-0.042 Olmos et al 
Cola beverages 0.11 (0.01) 0.09-0.12 Olmos et al 
Energy drinks ---- 0.08-0.32 Product label 
Mate cebado 0.95 (0.13) 0.81-1.05 Analysis by HPLC 
Mate cocido 0.18 (0.02) 0.17-0.2 Analysis by HPLC 
Chocolate 18 ---- Zucconi et al 
Snacks 14 ---- Zucconi et al 

 

2.4. Statistical Analysis 

All data collected were examined with Excel for Windows 
and analyzed statistically using the Info-stat statistical 
software for Windows (free version, Córdoba, Argentina). 

Descriptive statistics included means, standard deviations, 
frequencies and percentages. Pearson’s chi-square test was 
used to evaluate differences in frequencies or proportions 

between genders, age group, considering a reliability interval 
of 95%.  

For average caffeine intake, the mean and 90th percentile 
was used as summary measures in order to compare with other 
risk assessments. The Kolmogorov-Smirnov test was used to 
verify the distribution of a set of data for the purpose of 
applying the appropriate statistical tests. Given the 
asymmetric distribution of the variable, the Mann-Whitney 
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test, was used to compare differences in mean caffeine intakes 
between gender and age group, and the non-parametric 
variance analysis (Kruskal-Wallis test) to compare the mean 
intakes of different beverages and food product among age 
groups, both with a 95% confidence level.  

3. Results and Discussion 

3.1. Sample Characteristics 

2690 people (1947 women and 743 men), who met the 
inclusion criteria, responded the questionnaire. 2639 (98.1%) 
participants were from Argentine nationality, 1345 (50.2%) 
lived in the hinterland and 1332 (49.8%) in the Greater 
Buenos Aires (GBA), comprising the City of Buenos Aires 
and the districts of Greater Buenos Aires, constituting the 
largest urban area in the country. 13 participants didn’t 
respond to the residence place question. The largest age group 
was between 21 to 30 years of age with 1178 (43.8%) 
participants, followed by the 31-40 age group with 719 
(26.7%) participants. Asked about their Educational 
attainment, 46.7% completed high school and 50.0% college, 
university or graduate studies (including postgraduate 
degrees). As occupations, 49.3% of participants reported 
being employed, 25.5% were students, 2.0% study and work 
and 18.6% reported another occupation, among others, 
teachers, merchants, lawyers, doctors, dentists, nutritionists, 
psychologist and kinesiologists. 4.6% didn’t respond to the 
occupation question. 

3.2. Caffeine Content of Beverages and Food 

Products 

The results of the analytical determination of caffeine in this 
study showed that the highest values were found in espresso 
coffee and mate cebado (Table 1). For coffee and teas the 
values found were within the range reported by [34] in 
Argentina from 460 to 1590 mg/L and 80 to 170 mg/L, who 
analyzed coffee espresso purchased at different coffee stores 
and five different tea samples of the Argentina market. The 
caffeine content in mate cocido is in good agreement with 
published data from [34] with values from 120 to 180 mg/L for 
three different mate bags. The observed variability in coffee 
and teas, including mate cocido, may be due to the different 
brands in the market, which can use different varieties of plant 
and different methods of production. Regarding the caffeine 
content found in mate cebado, it is higher than that reported by 
[34], probably due to the different form of extraction used. 
However [44]-[45] found similar contents, used similar 
methods to prepare the extracts, in three Argentineans brands 
(966 mg/L, 1081 mg/L and 659 mg/L), which occupy the 
second place in caffeine content, being the Uruguayan brands 
the ones containing the highest caffeine concentrations, and in 
third place the Brazilian brands [44]. 

3.3. Caffeine Consumption 

Considering the different sources of caffeine, 74.2% of the 
entire sample took caffeine from coffee, 64.9% from tea, 33.7% 

from chocolate drinks, 54.5% from cola beverages, 23.2% 
from energy drinks, 87.2% from mate cebado, 32.2% from 
mate cocido and 74.3% from chocolate and snacks as shown 
in Table 2. These percentages are similar to those presented in 
a study carried out in Italy on a population of adults (300 
women, 280 men) aged 18-60 recruited from universities and 
workplaces in northern and central Italy [31], except for 
energy drinks (7.5%). Statistically significant differences 
(p<0.05) were found in the proportion of drinkers of tea, 
energy drinks, chocolate drinks and cola beverages. For the 
first three, those who most consumed were young adults up to 
30 years of age. For cola drinks this situation was in the group 
of 18 to 40 years of age. Considering gender, significant 
differences (p<0.05) were found for energy drinks and cola 
drinks with a higher percentage for men. For tea the 
percentage for women was higher than that for men (p<0.05). 
Similar results were found in [31].  

The average daily intake for the total sample, showed in 
Table 3, was 345.8 mg/day (5.2mg/kg/day). No statistically 
significant differences were found between age groups and 
gender. However, when adjusted for body weight, women had 
higher intakes than men (5.5 mg/kg/day vs. 4.6 mg/kg/day), 
and the group of 51 to over 60 years of age consumed less than 
those aged 18 to 50 (5.0 to 5.7 mg/kg/day) (p <0.05). It was 
difficult to compare these data with other studies since in some 
[30], [39]-[41], the sample included children and adolescents 
and in others the mate was not included [30], [31]-[33], or they 
were performed in specific groups of the population [32], [37], 
[39]-[40]. However in Argentina, [34] reported an average 
intake of caffeine in adults of 288 mg/day (4.4 mg/kg/day). 
This difference may be due to the fact that in that study [34], 
the authors stated that mate contributed 50% to the total 
caffeine intake, using other caffeine content for mate beverage 
(mate cebado) to the present study. 

Taking into account the average intakes from each of the 
sources of caffeine showed in Table 4, it was found that mate 
contributed to the total caffeine intake with a 52.5%, coffee 
with 30.2%, followed by cola beverages (7.6%) and tea 
(5.0%). The contribution of other drinks was very low. 
Comparable data were found in the study published by [34], 
who reported a contribution of 50% for mate y 36% for coffee 
in the entire sample. Mate is a traditional beverage widely 
consumed in Argentina, which has been popular for centuries 
and adopted by modern society in South America. It is 
consumed not only for its nutritional and functional properties 
but also because it plays a social and ritualistic role where the 
act of offering and share it can be compared to those of the tea 
ceremony for some oriental cultures [7]-[9]. For energy drinks, 
the mean daily intake for consumers aged 18 to 40 years of age 
ranged between 2.2 to 5.2 mg/day. It was lower than a 
previous study [40], where were found, for that age range, 
caffeine intakes between 12.4 to 7.5 mg/day.  

The Kruskal-Wallis test, which compares the median (not 
shown in the Table 4) of each of the groups, was used in order 
to compare the intakes (mg/day) of each source of caffeine by 
age group. There were no significant differences (p> 0.05) 
between the mean intakes of caffeine from coffee and mate 
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cocido. However significant differences (p<0.05) were found 
for other sources. For tea, snacks and chocolates, cola drinks 
and energizing drinks, consumers from 18 to 30 years of age 
have the highest intakes. The age group of over 60 also 
presents higher intakes of tea. For chocolate drinks, the 
consumers from 18 to 20 years of age presented the highest 
intakes, while for mate cebado these were presented in 

consumers from 31 to 50 years of age. Regarding gender there 
were no significant differences (p> 0.05) between men and 
women according to their ingested caffeine from chocolate 
drinks, snacks and chocolates, mate cebado and mate cocido. 
Men consume more caffeine from cola beverage, energy 
drinks and coffee (p<0.05). However, women consume more 
caffeine than men from tea (p<0.05).  

Table 2. Percentage of participants consuming caffeine from each beverage and food category by gender and age group (%). 

Beverage/food category 

%Consumers n Coffee Tea 
Chocolate 

drinks 
Cola beverages 

Energy 

drinks 

Mate 

cebado 

Mate 

cocido 

Chocolate/ 

snacks 

Total  2690 74.2 64.9 33.7 54.5 23.2 87.2 32.2 74.3 
Gendera 

Female  1947 72.9 67.7 33.6 51.0 19.5 87.6 33.8 75.0 
Male  743 77.4 57.4 33.9 63.7 33.0 86.1 28.0 72.3 
Age Group (years)b 

18-20  203 75.4 76.8 54.7 61.1 35.5 84.2 38.4 80.8 
21-30  1178 74.8 71.1 43.5 59.7 29.3 86.5 31.7 79.1 
31-40  719 75.4 60.0 25.9 55.5 20.9 91.8 33.1 74.0 
41-50  315 70.8 54.3 19.7 47.3 13.7 85.1 30.5 64.4 
51-60  192 72.9 51.6 14.1 38.5 6.3 84.4 31.8 61.4 
>60  83 67.5 60.2 9.6 20.5 2.4 78.3 24.1 59.0 

a Considering the proportion of consumers of caffeinated beverage and food product within gender. 
b Considering the proportion of consumers of caffeinated beverage and food product within each age group. 

Table 3. Caffeine daily intake from all sources by gender and age group. 

Daily caffeine intake 

  mg/day mg/kg/day 

Sample n mean P90 mean P90 
Total 2690 345.8 663.3 5.2 10.0 
Gender 
Female 1947 339.5 653.3 5.5 10.3 
Male 743 362.4 688.4 4.6 8.3 
Age group (years) 
18-20 203 346.4 715.6 5.7 12.2 
21-30 1178 340.3 692.2 5.3 10.2 
31-40 719 369.7 669.4 5.4 10.0 
41-50 315 344.7 603.8 5.0 8.8 
51-60 192 305.6 573.9 4.3 8.9 
>60 83 312.2 623.5 4.2 9.7 

 
From the entire sample (n=2690), 854 participants (31.7%) 

exceeded the recommended daily intake (400 mg/day) for 
healthy adults (Table 5). Of these 70.8% were women. The 
total caffeine intake was significantly different (p< 0.05) 
between participants from 18 to 20 years of age (703.9 mg/day) 
and consumers of caffeinated beverage from 31 to 60 (597.8 to 
676.3 mg/day). No significant difference (p> 0.05) was found 
between genders. Intakes above 400 mg/day can lead to 
various disorders that depend on individual sensitivity [1]. 
Previous study [30] found lower intakes (420-467 mg/day) for 
adults aged ≥35 that exceeded such dose. 

Of the total sample, 1013 (37.7%) and 716 (26.6%) women 
in childbearing age, between 18 and 40, exceeded the 
recommended caffeine daily intake of 200 mg and 300 mg, 
respectively. Reference [27] reports percentages of women 
(3.8%) over 19 years of age that exceed intakes of 300 mg/day, 
quite lower than those found in this study.  

Many women consume caffeine-containing beverages and 
foods during pregnancy. However, because of possible effects 

on the fetus and pregnancy that can lead to miscarriages and 
low birth weight, it is recommended that pregnant women 
restrict their caffeine intake. Caffeine, upon ingestion, is 
rapidly absorbed and is easily transmitted through the placenta 
to the fetus. Cytochrome P450 1A2, the principal enzyme 
involved in caffeine metabolism is absent in the placenta and 
the fetus. The rate of caffeine metabolism decreases from the 
first to the third trimester and the half-life of caffeine doubles 
in the mother during pregnancy. This can lead to higher 
exposure for the fetus to maternally ingested caffeine. 
Epidemiologic studies, through literature review, have 
reported inconsistent conclusions about the effects of caffeine 
intake during pregnancy, probably due to difficulties in 
measuring caffeine intakes, assessment of association based 
on consumption in individual trimesters rather than 
throughout pregnancy, among other possible causes. Because 
of this the precise level of intake above which the risk is 
significantly higher is not well characterized [18], [19], [20], 
[21], [22]-[24]. The recommended daily caffeine intake during 
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pregnancy is different between current guidelines, from 
<100-200 mg/day [23]-[24] to <300 mg/day [13]-[15]. 

In the childbearing age women of this study, who exceeded 
200 and 300 mg/day, the sources that most contributed to the 
total caffeine intake in these groups were mate cebado (55.2% 
and 55.4% respectively) followed by coffee (29.5% and 30.5% 
respectively) (data not shown). At the 90th percentile, these 
groups consumed 775.2 mg/day and 850.9 mg/day of caffeine. 

Different results were obtained in [30], where it was found 
that women of childbearing age, between 18 and 24 consumed, 
at the 90th percentile, 228 mg/day of caffeine and women 
aged 25–34 consumed, at the 90th percentile, 284 mg/day. The 
difference is probably due to the fact that the study [30] did not 
take into account the intake of mate cebado that in the present 
study had an important contribution to the total intake of 
caffeine and a high content of it. 

Table 4. Caffeine daily intake from each source by age group. 

 Caffeine daily intake (mg/day) 

  Age groups (years) 

Caffeine source Total 18-20 21-30 31-40 41-50 51-60 >60 
 m P90 m P90 m P90 m P90 m P90 m P90 m P90 
Cofee  104.3 276.0 98.2 260.2 103.3 267.6 113.1 305.3 94.8 260.0 97.8 312.0 107.9 287.1 
Tea 17.4 54.6 25.0 54.6 18.5 54.6 15.2 54.6 15.3 54.6 13.0 54.6 22.8 54.6 
Chocolate drinks  1.5 4.3 3.2 8.6 2.1 8.6 0.9 2.1 0.9 1.4 0.2 0.7 0.5 -- 
Cola beverages  26.2 65.3 48.9 143.0 27.3 66.0 24.1 66.0 24.8 47.1 14.0 27.9 6.8 22.0 
Energy drinks  2.6 8.1 5.2 11.4 3.1 11.4 2.2 8.1 1.3 5.7 1.1 --- 0.4 --- 
Mate cebado  181.6 407.1 152.4 427.5 174.0 403.8 201.2 407.1 196.2 427.5 169.8 380.0 163.2 475.0 
Mate cocido  8.6 30.9 9.0 30.9 8.0 25.7 9.7 36.0 9.0 25.7 7.4 25.7 8.7 36.0 
Snacks  3.5 9.1 4.4 9.1 4.1 9.1 3.4 9.1 2.4 7.1 2.3 5.1 2.0 4.6 

 

Table 5. Caffeine daily intake over 200, 300, 400 mg/day by gender and age 

group. 

Daily caffeine intake 

 Over 200 mg/day Over 300 mg/day Over 400 mg/day 

Sample n mean n mean n mean 
Total 1794 460.5 1275 545.7 854 642.0 
Gender 
Female 1294 451.7 911 535.9 605 629.5 
Male 500 483.3 364 570.2 249 672.2 
Age group (years) 
18-20 121 506.6 88 605.4 63 703.9 
21-30 768 461.5 524 559.9 360 656.7 
31-40 517 464.9 393 531.3 257 626.9 
41-50 226 437.1 165 504.7 102 597.8 
51-60 112 437.5 74 532.2 51 610.8 
>60 50 445.3 31 569.5 21 676.3 

4. Conclusion 

In the current study it was possible to characterize the 
average daily intake of caffeine in the sample from different 
dietary sources, as well as the contribution of each of them to 
the total intake, updating existing data in Argentina. As 
regards to sources of caffeine in the diet, the study shows that 
mate cebado and coffee are commonly consumed among most 
participants, including childbearing women, of which more 
than a quarter exceeded the recommended intakes for pregnant 
women. Although in this study the participants were not 
consulted about their pregnancy status, these data may 
contribute to identify potential groups at risk. Just one of the 
characteristics of risk assessments is precisely to identify 
specific population groups that may be at an increased risk of 
adverse effects related to an excessive intake of caffeine. In 
this sense, it would be extremely useful for the scientific 
community and risk managers to extend this study to 
populations of pregnant women in order to obtain an estimate 
of their caffeine intakes and expand the results of previous 

studies in Argentina. 
68.3% of the adults interviewed consumed moderate doses 

of caffeine below the recommended intakes for a healthy adult 
population, except pregnant women, so no significant risk was 
detected for this group. The average intake of caffeine from all 
beverages and food products in the entire sample is higher 
than that reported in other studies in our country and in the 
United States and the United Kingdom and resembles that 
found in Italy, although in the latter three countries mate was 
not evaluated as a source of caffeine.  

Finally, the results obtained in this study contribute with 
new data for caffeine intake from different dietary sources, in 
order to characterize the risk derived from its consumption. It 
also constitutes a relevant antecedent as a basis on which risk 
managers can identify the problem, make decisions and 
propose actions to manage it. This will provide risk 
communicators information to propose strategies to warn 
consumers, especially groups at risk, about potential adverse 
effects resulting from excessive intake of caffeine. 

5. Strengths and Limitations 

This study used cross-sectional data, which, although 
allowed to collect actual information and in a shorter time, 
limits the ability to assess causal relationships.  

Internet surveys are recognized as an efficient method for 
data collection and allowed, in our study, the inclusion of 
different geographical areas of our country and reach a large 
number of people, with a high response rate. This makes the 
collected information extremely useful in detecting different 
patterns of consumption, which is very important for 
implementing risk reduction actions and strategies, for 
example through reduced exposure to caffeine, especially in 
populations at risk. However the distribution of the 
questionnaire on-line has the disadvantage that only 
participate in it those who have access to the Internet, either 
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through personal computers and other mobile devices, 
limiting the number and quality of participants. 

The strength of the study was to estimate the caffeine intake 
based on analytically determined caffeine content in the 
products available in the Argentine market, and especially in 
the preparation of the infusion for the analysis according to the 
methods more usually employed in our country. 
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