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the major dietary sources.

9 %), cola soft drinks (3.6 %) and yerba mate (1.9 %).

is coffee.

Background: The objectives of the study were to describe caffeine intake by 10 years of age or older Brazilian
individuals and to investigate possible associations with demographic and socioeconomic determinants as well as

Methods: The data used are from the personal food consumption module (n =34,003) of a country-representative
household budget survey. Consumed foods and beverages were identified during the application of food diaries.
Caffeine contents in food and beverage sources were obtained primarily in national publications. Multivariate
regressions were calculated to assess the correlations between population factors and caffeine intake.

Results: The daily intake per person was estimated as 115.7 mg, ranging from 84.7 mg, for 10-13 years of age
children and adolescents, to 139.8 mg, for individuals with no education. The percentage of individuals whom diet
reveals daily caffeine intake higher than 400 mg is up to 3.0 %, according to age groups. Males and individuals
living in the Northeast or South regions or in the states of Minas Gerais, Rio de Janeiro, and Espirito Santo are likely
to ingest higher contents of the substance. The major dietary sources are coffee (63.1 %) and coffee with milk (24.

Conclusions: Caffeine intake in Brazil is below the recommended limit reference value for adults, and the
percentage of individuals whom diet reveals excessive content of caffeine is low. Thus, excessive caffeine intake
may not be a health issue in Brazil and depends on the domicile and gender. The major source in the Brazilian diet
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Background

Caffeine (1,3,7-trimethyl-xanthine) is a substance widely
consumed throughout the world. This compound is
found in coffee beans (Coffea arabica and Coffea ro-
busta), cocoa beans (Theobroma cacao), cola nuts (Cola
acuminata), tea leaves (Camellia sinensis), yerba mate
(llex paraguariensis), and in prepared or manufactured
foods made with these plants [1]. Coffee, for example, is
the most often referred beverage by the Brazilian popu-
lation regarding consumption [2].

* Correspondence: alangosartori@usp.br

Department of Agri-food Industry, Food and Nutrition, Luiz de Queiroz
College of Agriculture — University of Sao Paulo, 11 Padua Dias Avenue, CEP:
13418-900 Piracicaba, SP, Brazil

( BiolMed Central

Caffeine is a xanthine alkaloid, which can be found in
foods such as a naturally derived or synthetic molecule
[3]. Being ingested and absorbed into the body, it com-
petes with adenosine for binding to receptors found in
the cerebral cortex, peripheral blood circulation, kidney,
heart, gastrointestinal tract, and respiratory system [4].
Instead of acting as an inhibitor and depressive agent as
adenosine, caffeine has a stimulatory effect that is related
to an increase of blood circulation (acute blood pressure
increase) and respiratory activity, hydrochloric acid se-
cretion in the stomach, and possibly, an increase of alert
ability as well as psychomotor speed [5, 6]. However, the
short half-life, which generally ranges from 5 to 8 h,
combined with high intakes may produce anxiety, poor
quality sleep, headache, and nausea [7-11].
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There is evidence that moderate daily coffee consump-
tion, providing 300-400 mg of caffeine, may be associ-
ated with preventing chronic diseases such as type II
diabetes, Parkinson’s disease, and cirrhosis in healthy
adults [12]. The daily intake of up to 400 mg of caffeine
provided by coffee is recommended for adults in Canada
[13] and in the USA, since it is within other healthful
behaviors [14]. There is not enough evidence for associ-
ation with an increase of risk of cardiovascular diseases
in adults [15] or osteoporosis in elderly people [5]. How-
ever, adverse effects related to excessive intakes have
been reported in specific population groups, such as in-
ducing miscarriage in pregnant women and limitation
on fetus development [5, 12]. The estimated fatal dose
for adults is 170 mg per kg of body weight, which corre-
sponds to 11.9 g for an individual with 70 kg [16]. Death
cases due to overdose are rare [5].

Despite the widespread consumption of foods and bev-
erages containing caffeine, no studies involving a Brazilian
nationally representative sample regarding this alkaloid in-
take or its determinants were identified. The objectives
of this study were to estimate caffeine intake by 10 years
of age or older individuals in Brazil and to investigate
the association with demographic and socioeconomic
determinants. Another objective was to identify the
major dietary sources.

Methods

Personal food consumption module

Data from the personal food consumption module
(PECM) of a household budget survey (HBS), conducted
by the Brazilian Institute of Geography and Statistics
(IBGE), were used. Between May 19 2008 and May 18
2009, 13,569 domiciles (24.1 % of the HBS sample) all
over the country and representative of all social and
demographic strata were visited [17]. The PFCM sample
includes only 10 years of age or older individuals, totaliz-
ing 34,003 [18], which corresponds to 160,511,094 people,
due to the expansion factors of the sample provided by
the IBGE.

Food consumption data were obtained by the applica-
tion of food diaries, which considered foods and bever-
ages consumed inside and outside home along 24 h in
two nonconsecutive days. The registration instrument
was validated within 79 adults (31 males; 20 to 59 years
old) from two cities, one in South and another in the
Northeast region, by doing a double-marked water
method in order to check the total estimated caloric in-
take of individuals out of the confinement. The average
percentage of under reporting was 17 % [18]. A detailed
description of the methodology adopted by IBGE, in-
cluding the preliminary tests and the validation of the
dietary records, can be found on the following publica-
tions: IBGE [18] and Sichieri et al. [17].
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Caffeine database
Food and beverage items recorded during the PFCM im-
plementation, which likely contain caffeine, were previ-
ously selected based on the literature [19, 20]. In this
step, the following items were excluded: animal origin
products, legumes, fruits (except guarana), juices, fruit
smoothies (except those containing guarana), leafy vege-
tables, milk, bakery products (except items containing
cocoa products), sugars, sweeteners, fish, soy products,
cereals, nuts, sandwiches, pizzas, savory cereal bars, pasta,
and meals (except foods containing cocoa products, cap-
puccino flavor, tea, guarana, or coffee). Thus, the con-
structed database included 169 food and beverage items.
Caffeine data is not available in national food databases,
so a search was conducted at Science Direct (http://
www.sciencedirect.com), Scopus (http://www.scopus.com/
standard/), Scielo (http://www.scielo.org/php/index.php),
and digital libraries of the University of Sdo Paulo
(http://dedalus.usp.br/F?RN=498210588), the University
of Campinas (http://www.bibliotecadigital.unicamp.br/),
and Sdo Paulo State University “Jilio de Mesquita
Filho” (http://www2.fc.unesp.br/BibliotecaVirtual/). The
keywords used in Portuguese/English were “cafeina/caf-
feine”, “conteudo/content”, and “ingestdo/intake” along
with “Brasil/Brazil”. Only two papers were identified
[21, 22] with representative sampling of coffees, teas,
chocolate products, and soft drinks. Andrade et al. [21]
have used a methodology for high performance liquid
chromatography (HPLC) with UV/VIS detector for
yerba mate infusions. Camargo [22] have used the same
method (HPLC-UV/VIS) in three batches of coffee,
teas, chocolate products, and soft drinks available in
the market. Caffeine contents in processed foods were
obtained in the basis of nutritional data from the
United States Department of Agriculture Release 25
[23]. Table 1 shows part of the constructed database.
To the record of mixtures of coffee with milk or flour,
the caffeine content in coffee prepared from the ground
grains (not instant coffee) was considered, and the amount
of coffee was estimated as 50 % [18, 24]. Caffeine contents
in food supplements were not considered. The amounts
of caffeine were calculated and expressed as milligrams
per 100 g or milliliters per 100 ml.

Statistical analysis

Caffeine intake was expressed as average + standard de-
viation. Multivariate regressions were calculated to esti-
mate the association between caffeine intake and different
independent variables. The variables assessed were age
and five binary variables to distinguish six regions (Sao
Paulo was segregated from Minas Gerais, Rio de Janeiro,
and Espirito Santo states for being the most populous
federal state: 22 % of the country’s population [25]).
Also, the following were taken into account: gender:
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Table 1 Part of the caffeine database

Food item description from PFCM  Caffeine content Reference

Traditional cola soda 83 Camargo [24]
Traditional guarana soda 08 Camargo [24]
Instant coffee 74.0 Camargo [24]
Energetic drink 30.0 USDA [25]
Mate tea 7.0 Camargo [24]
Yerba mate 117 Andrade et al. [23]
Coffee 61.0 Camargo [24]
Coffee with milk 30.5 Camargo [24]
Express coffee 92.0 Camargo [24]
Cappuccino 604 USDA [25]
Chocolate-flavored milk 30 USDA [25]

Notes: Caffeine content expressed as milligrams per 100 g or 100 ml
PFCM personal food consumption module

male or female; ethnic group: white, black, brown, or
yellow; education as years of study; binaries to nine age
groups; and four strata per capita of family income
(PCFI). The monetary values were expressed as dollars,
converted from the values in Reais of January 15, 2009
[18] (considering conversion values on that day).
Observations with a missing value for any of the vari-
ables used in the regression were excluded from the
sample, as well as persons with a zero per capita family
income. This procedure reduces the sample in 33,453
observations. An a value of 5 % was considered, and all
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statistical analyses were carried out using the Statistical
Analysis System — SAS® program, version 9.3 [26].

Results

The distribution of the population, according to age
groups, domicile, ethnic group, education, and PCFI, is
shown in Fig. 1.

Women correspond to 53.8 % of the sample. People
from the Northeast region are 37.1 %, and adults are
79.6 % of the sample (24.5 % between 19 and 30 years +
32.9 % between 31 and 50 years + 17.4 % between 51 and
70 years, and 4.8 % between 71 years of age and older).
About 50 % of the individuals declared themselves as
brown and 40.7 % as white. The years of education of
59.5 % are amidst one and nine. More than 50 % of the
sample had income between 84.01 and 168.00 dollars
(26.6 %) or between 168.01 and 336.00 dollars (27.5 %).

Caffeine intake in Brazil, according to different factors,
is shown in Table 2. The analyzed data refer to the first
food diary, because it tends to be more reliable [19].
People who only filled in the questionnaire on the sec-
ond day had this information considered.

Caffeine intake (mean values) in Brazil was 115.7 mg
per day, and ranged from 96.6 mg, in the Midwest re-
gion, to 127.9 mg, in the Southern region. High caffeine
intakes were more likely to be observed in adults 51—
70 years of age (129.9 mg) and 31-50 years of age
(125.2 mg), men (121.6 mg), individuals with PCFI be-
tween 21.01 and 168.00 dollars, and with no education
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Table 2 Caffeine intake of individuals from the personal food consumption module 2008-2009

Classification Daily caffeine intake

Content (mg) Standard deviation

Classification Daily caffeine intake

Content (mg) Standard deviation

Domicile
Brazil 1157 14
North region 98.2 25
Northeast region 124.5 25
MG + RJ + ES 124.7 32
SP 100.1 34
South region 1279 37
Midwest region 96.6 33
Age (years of age)
10-13 84.7 2.7
14-18 994 34
19-30 110.2 25
31-50 125.2 19
51-70 1299 2.8
271 1163 4.1
Gender
Male 1216 1.8
Female 1102 1.5
Ethnic group
White 1124 1.8
Black 119.8 38
Yellow 86.1 8.2
Brown 119.1 20

Years of education

0 139.8 3.7
1 1213 52
2 1224 4.1
3 1219 35
4 1279 31
5 1198 3.2
6 1129 44
7 1188 5.1
8 1159 35
9 1169 6.8
10 100.1 44
11 1054 2.7
12 105.1 7.7
13 910 6.1
14 1156 9.8
215 97.8 4.0

Per capita family income (dollars)

<21 1106 106
(21;42] 1268 6.6
(42;84] 1218 3.1
(84;168] 1249 32
(168;336] 1168 2.5
(336,672] 108.2 28
(672;1344] 101.7 4.1
(1344;2689] 90.7 58
>2689 100.1 88

Notes: Content mean values, MG + RJ + ES group of the states of Minas Gerais, Rio de Janeiro, and Espirito Santo, SP Séo Paulo state

(139.8 mg). Individuals that claimed themselves yellow
ingested less caffeine. The frequency of individuals who
had daily caffeine intake higher than 400 mg during the
implementation of the HBS 2008-2009 is shown in
Table 3, according to age groups.

Caffeine daily intake higher than 400 mg was observed
in up to 3.0 % of the Brazilian population, according to
age groups. Table 4 presents multivariate regressions es-
timated to assess the association between different popu-
lation factors with caffeine intake for 10 years of age or
older individuals interviewed during the PFCM.

The majority of the determinants analyzed in this
study had significant regression coefficients (p < 0.005).
Considering the PCFI strata of US$ 168 to US$ 336 as
basis for this research, it was verified that caffeine in-
take is higher among individuals that are relatively poor
(US$ 21 <PCFI < US$ 168), and it is low among those

who are relatively rich (PCFI >US$ 336). The poorer
ones (0<PCFI<US$ 21) show lower intake, but the
difference in relation to the basic category is not statis-
tically significant because it consists of a small strata
(1.4 % of the sample).

Table 3 Individuals from the personal food consumption
module 2008-2009 with caffeine intake higher than 400 mg

Age (years)

Frequency (%) of individuals
that had daily caffeine intake >400 mg

10-13 0.9
14-18 16
19-30 20
31-50 2.8
51-70 30
271 1.9
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Table 4 Multivariate regressions for caffeine intake of individuals
from the personal food consumption module 2008-2009

Independent variable Caffeine intake

Coefficient  p
Constant 96.89 <0.001
Per capita family income (PCFl) 0 < PCFI <21 -7.28 0.510
21<PCFI<168 787 0.015
PCFI 2336 -8387 0.006
Age 14-18 22.68 <0.001
19-25 35.08 <0.001
26-30 45.65 <0.001
31-40 47.58 <0.001
41-50 57.80 <0.001
51-60 56.96 <0.001
61-70 48.82 <0.001
70 or over 3746 <0.001
Gender Female —124495  <0.001
Ethnic group Brown 39 0.137
Black 1.19 0.755
Yellow -17.49 0.031
Education -1.95 <0.001
Domicile North region —2349 <0.001
MG + RJ + ES 5.77 0.165
Séo Paulo state  —14.20 <0.001
South region 11.96 <0.010
Midwest region  —21.10 <0.001
F test 27.79 <0.001
Coefficient of determination (R?) 0.0454
Number of observations 33,453

In terms of age, the range between 10 and 13 years old
was adopted as basis in this study. The intake is statisti-
cally higher in other age groups. It increases until the
age of 41 to 50 years, and later, it tends to decrease.

The intake is substantially higher and statistically sig-
nificant for males. The “white” was adopted as basis for
analyzing the effect of color claimed by these individuals.
The “yellow” people, with the lowest intake, are the only
ones that show a statistical significant difference. It is
relevant to mention that the coefficient of a multiple re-
gression demonstrate the effect of an explanatory vari-
able after having the effects from the other explanatory
variables controlled, which were included in the regres-
sion equation. Thus, the coefficient (-17.5) for “yellow”
individuals is an estimation of the effect that belongs to
this category, after having family income, schooling, and
the other effects discounted from the variables included
in the equation.

Page 5 of 7

The increase of the schooling effect is associated with
a reduction on caffeine intake. In regard to the region of
living, the Northeast was adopted as basis. Caffeine con-
sumption showed to be statistically low in the North, in
Sao Paulo state, and in the Midwest. On the other hand,
it is statistically higher in the South. The intake in Minas
Gerais + Espirito Santo + Rio de Janeiro is higher, but it
is not statistically significant.

Coffee (63.1 %) was the major dietary source, followed
by coffee with milk (24.9 %), cola soft drinks (3.6 %) and
yerba mate (1.9 %).

Discussion

The database used is country-representative and, such as
other household budget surveys conducted at regular
time intervals, provides reliable and representative data
based on a sample size large enough to generate statisti-
cally relevant information about complex dietary patterns
[27]. It also allows the linkage to demographic and socio-
economic factors that may be associated with food con-
sumption and or substance intakes, such as of caffeine.

It is recognized by the authors that this research has lim-
itations due to the used data being referred to a domicile-
single food diary only. The values observed in this study
are lower than the ones estimated by Camargo [22] in a
survey conducted in the city of Campinas, Sdo Paulo state,
Brazil. The author reported a daily average intake of
2.74 mg/kg body weight (191.8 mg for a 70-kg person)
within a representative sample based on individuals of both
genders and aging between 9 and 80 years old (n = 600).
To the best of our knowledge, there are no other studies
regarding the theme conducted in the country.

The results of the present study are comparable with
values obtained from studies conducted in other coun-
tries with nationally representative individual food con-
sumption data. In the UK, Fitt et al. [28], using intake
data obtained from four non-weighed food diaries and a
North American food composition data, observed simi-
lar daily values, ranging from 122 mg (women, 19 to
64 years of age) to 143 mg (men, at least 65 years of
age). It is worth noting that only individuals who re-
ported consuming foods and beverages that contain caf-
feine were considered for the analysis. Mitchell et al.
[29], exploring data obtained by applying seven consecu-
tive non-weighed food diaries and caffeine content from
a national food composition database, estimated the daily
intake (mean value) of 165 mg in the USA. Yamada et al.
[30], using 16 weighed food records and national food
composition data, obtained higher values in Japan for in-
dividuals 30-69 years of age: 256.2 mg for men and
268.3 mg for women. High daily intakes of 357 mg were
also reported in a research conducted in Austria using a
semi-quantitative food frequency questionnaire in individ-
uals of 14 to 39 years of age and national caffeine content
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data [31]. The mentioned studies, however, adopted differ-
ent dietary survey techniques and methods, sources of
food composition data (national or foreign), and demo-
graphic aspects of the sample, which may limit result
comparison.

Caffeine intake higher than 400 mg was observed in a
little part of the Brazilian population. The value is
lower than the one reported for adults in Japan (11 %
for women and 15 % for men), where the caffeine in-
take reported for this age group was also higher [30]. It
is important to point out that caffeine daily intake rec-
ommendations may be lower for healthy children aging
12 years old or younger [13].

Regarding domicile, the higher intake of caffeine in the
South, Northeast, and Southeast regions is coherent with
the coffee consumption observed in these Brazilian regions
during the same period of time [18], except for Sdo Paulo
state. Furthermore, tea consumption is more than five
times higher in the South than in the other regions of
Brazil, which contributed to caffeine intake [18].

The higher caffeine intake among males may be
related to cultural or behavioral factors, such as the
tendency of individuals of this gender also smoke more
[32]. In fact, individuals with low education and higher
caffeine intake, regardless of the gender, are also more
likely to smoke [12, 32, 33]. Lower education and low
income (PCFI), which are well-known related factors,
were also correlated with higher caffeine intake in
Brazil.

It is relevant to notice that the coefficient of determin-
ation of a multiple regression equation for caffeine in-
take is 4.5 %, despite including the family income per
capita, color, ethnical group, age, gender, schooling, and
region of living as explanatory variables. Hence, it means
that caffeine consumption varies a lot among people,
probably because of the influence of cultural or behav-
ioral variables, showing no relevant association with the
described characteristics. However, although the power
of explanation is considered low, statistical significance
effects are detected due to the large number of sample
observation (n = 33,453).

This study reports few caffeine dietary sources. Caffee
was also the major dietary source of caffeine in the
USA [28], UK [29], and Austria [31]. In Japan, not only
coffee but also tea had important contributions [30].
Soft drinks seem to be a greater caffeine contributor to
the diet among predominantly younger groups [29] and
represent a small portion of caffeine in the PFCM
sample.

Conclusions

Daily caffeine intake (mean values) in Brazil (115.7 mg)
is below the recommended limit reference value for
adults. The percentage of individuals whom diet reveals
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excessive content of caffeine (>400 mg) is low (up to
3.0 %). Thus, excessive caffeine intake may not be a
health issue in Brazil.

Despite the coefficient of determination of the mul-
tiple regression equation for caffeine intake of only
4.5 %, most of the determinants analyzed showed signifi-
cant regression coefficients (p <0.005). Adjusting the
other coefficients, an association was observed between
caffeine intake and gender and domicile. Males and indi-
viduals living in the Northeast or South regions or in the
states of Minas Gerais, Rio de Janeiro, and Espirito Santo
are likely to ingest higher contents of the substance. The
major dietary sources are coffee, regular or with milk.
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