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Abstract
An exploratory experiment was conducted to investigate the effects of coffee, guarana, and yerba mate on
mood and performance, and to determine any potential of these beverages to overcome the soporific effects of
lunch. Seventy-one female students were assigned to four beverages, including a decaffeinated coffee control,
and tested on two days (lunch/no lunch), over three sessions (prior to drinking the beverage, and again 60 and
150 minutes after drinking the beverages). Lunch had little effect other than to increase pulse. Guarana increased
systolic blood pressure and accuracy on a vigilance task; coffee increased accuracy on the vigilance task; but
yerba mate had no significant effects. Further research is recommended before any definitive conclusions
about the effects of guarana and yerba mate are reached.
Keywords:Coffee; guarana; yerba mate; performance.

Efectos Psicoldgicos y Cardiovasculares del Guarana y de la Hierba Mate: Una Comparision con el Café

Compendio
Se investigaron los efectos del café, guarana y hierba mate en los estados de animo y funcionamiento mental,
y también su potencial para aliviar los efectos soporiferos del almuerzo. Se distribuyeron estas tres bebidas
citadas, ademas de café descafeinado, entre cuatro grupos de alumnas (N=71). Las participantes fueron
controladas durante dos dias (con/sin almuerzo), en tres sesiones respectivamente (antes de ingerir la bebida,
y después, a los 60 y 150 minutos de su ingesta). El almuerzo no tuvo nigngin efecto importante, aparte de
aumentar el pulso. El guarana aumentd la tension arterial sistélica; con el guarana y el café ordinario se not6 un
incremento de la precision en una prueba de vigilancia; sin embargo, la hierba mate no produjo ningun efecto.
Siendo éste un experimento de caracter exploratorio, se recomienda realizar mas estudios antes de llegar a
conclusiones definitivas sobre los efectos del guaranay la hierba mate.
Palabras claveCafé; guarana; hierba mate; funcionamiento.

Caffeine, which occurs naturally in coffee and tea, issteadiness when taken by people who normally consume
one of the xanthine stimulant drugs (Glanze, K. N. Andersolittle or no coffee. It has also been suggested that caffeine
& L. E. Anderson, 1994). Although not fully understood, improves the ability to maintain a person’s focus of
its action appears to inhibit the breakdown ofattention on a visual vigilance task, but reduces reaction
neurotransmitters, so that neurons continue firing antimes (Lamberg, 1999).
maintain high central nervous system (CNS) arousal Most authors agree that small amounts of caffeine,
(Nehlig, Daval & Derby, 1992). This state of arousal is asuch as two cups of coffee per day, do not affect healthy
common reason why people consume caffeine, mostdividuals adversely (Talalaj & Czechowicz, 1989).
typically in the form of coffee. Extensive previous researchiHowever, there is evidence that more than 600mg of
has demonstrated the effects of caffeine-induced arouszdffeine per day may be hazardous for an adult of average
on such cognitive activities as psychomotor vigilance antdeight and weight (Gilbert, Marshman, Schwieder, &
logical reasoning, as well as manual dexterity and subjectiv@erg, 1976). Given that a cup of coffee contains between
alertness (e.g., Bernstein et al., 1994; Brice & Smith, 20050-100mg of caffeine (Barrone & Roberts, 1996; Stavric
Smith, Rusted, Savory, Eaton-Williams & Hall, 1991; Vanet al., 1988) an adult consuming more than eight cups of
Dongen et al., 2001). For instance, caffeine tends taverage strength coffee per day could quite possibly
increase motor activity and speech rate, but reduce motshow physical symptoms such as rapid pulse and

breathing, nausea, diarrhea or muscle twitching, as well

as nervousness, agitation, and confusion. Hence, those
' Address: PO Box 6085, Karingal, VIC 3199, Austraiamait 4 guffer from hypertension, cardiovascular disease or
meykate@hotmail.com

2 Address: School of Psychology, University of Tasmania, Locked BagNXiety may be advised to avoid caffeine (Lovallo et al.,
30, Hobart, TAS 7001, Australi&-mait P.Ball@utas.edu.au 2001; Upfal, 1991). To avoid caffeine, many people seek
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healthy alternatives to coffee and tea. Sometime® 5% percent caffeine by dry weight, which is two to
advocated for this purpose are the two South Americatiree times as much as coffee beans (Weiner, 1990).
herbs yerba matel¢x paraguarensis and guarana
(paullinia cupand. The central purpose of the presentPrevious Research on Yerba Mate and Guarana
research was to investigate their effects, in the same way Research on the effects of yerba mate and guarand is
that those of caffeine have been studied, and to comparery limited. There have been studies of the mineral
these beverages both with caffeine in its most familiacontent (Vera-Garcia, Basualdo, Peralta, de Herebia &
and popular form, namely coffee, and with a suitabléCaballero, 1997) and chemical composition (Vazquez &
control beverage. Moyna, 1986) of yerba mate, but we have found no
Derived from the leaf of an evergreen tree in semiscientific studies of its effects on cognitive performance,
tropical parts of Brazil and Argentina, yerba mate ismood, or physiological functioning. We found only two
promoted in the health food industry as a mild stimulantscientific studies of the effects of guarana on cognitive
which supposedly improves mood, psychomotoifunctioning. One concerned its immediate effects on
performance and concentration. Although reportedlyoung people (Galduroz & Carlini, 1994), and the other
harmless in moderate doses, it has been claimed thstudied long-term effects on the elderly (Galduroz &
mate can cause insomnia, anxiety and increased heart r@arlini, 1996). Because of its relevance to the present
with excessive use, and that it should be avoided by peopttudy, we now discuss the latter.
with conditions such as peptic ulcer, hypertension, and Galduroz and Carlini (1994) found no significant
tachycardia (Talalaj & Czechowicz, 1989). In addition,effects of guarana on cognitive performance. A possible
research suggests that yerba mate should be considesegblanation is that their psychological tests may have
as one of the risk factors for oral and oropharyngeabeen too insensitive to detect any changes. They used a
cancer (Goldenberg, 2002). battery of tests, including digit span, free recall, digit
Guarana comes from the seeds of a vine native to tllgymbol, cancellation tests and the Mosaic Test
Amazon basin (Muller, 1996). Because the seeds are fatfiyowenfeld, 1952), which, although designed to evaluate
and not readily water-soluble, guarana is released slowly range of cognitive aspects, do not measure sustained
into the body and for this reason is commerciallyattention (for general information about these types of
promoted as a powerful, long-acting stimulant, allegedlyests see Lezak, 1995). Given the reported effects of
improving alertness and quickening perception (Mowreycaffeine, the inclusion of a vigilance task would appear
1996). It is, however, claimed that exceeding thedo be desirable in any such research.
recommended dosage may induce insomnia, irritability, Another possible explanation for their results is that
nervousness, palpitations and elevated blood pressume.relatively low dosage of guarana was used in their
As with caffeine and mate, individuals with high bloodexperiment: two capsules each containing 500mg of
pressure or heart conditions are advised to avoid guaragaarana were administered. Each capsule contained
(Cannon, Cooke & McCarthy, 2001). 12.5mg of caffeine, so the total amount of caffeine (or
It is well established that the active ingredient inguaranine) administered was only 25mg. The authors
coffee is caffeine. There seems to be some confusiorgport that this quantity was based upon laboratory
however, whether guarana and yerba mate contain actuecommendations, but such an amount of caffeine would
caffeine, or only caffeine-like substances. Mostbe so low as to have little, if any, effects.
advertising material reports that these herbs contain A further consideration is that participants were
substances with similar chemical constituency tdested only one hour after ingestion of guarana. Given
caffeine, referred to as mateine (Mowrey, n.d.), andhe claims of slow release properties, it is possible that
guaranine (‘Guarand’, n.d.), but that the active ingredierdny effects of guarana would have been detected more
is not caffeine. Advocates of yerba mate claim that it igasily later.
a natural stimulant, devoid of the side effects of caffeine
(Mowrey, n.d.), and guarana is similarly reported to havé&ffects of Lunch
stimulant properties without the tension and stress Itis known that alerthess and cognitive performance
associated with caffeine (Symmetry, n.d.). On the otheoften decline following consumption of lunch — so-called
hand, published scientific literature claims that yerbdpost-lunch dip” (Smith & Kendrick, 1992; Smith &
mate does contain caffeine, at a level (between one aiiles, 1986). This impairment can be alleviated by
two percent) comparable to that of coffee beans (Vazquemministering caffeine after the meal (Smith, Brockman,
& Moyna, 1986). Guarana is also reported to contain &lynn, Maben, & Thomas, 1993; Smith, Rusted, Eaton-
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Williams, Savory, & Leathwood, 1990). High doses ofbaseline/ 60min after beverage/ 150min after beverag&P
caffeine (3mg/kg of body weight) improve sustainedrepeated measures design. Dependent variables were blo%d
attention and self-reported alertness, and are reported gieessure and pulse readings, mood ratings, and the reactieh
increase systolic and diastolic blood pressure (Brice &mes and number of correct responses on twoc0
Smith, 2001; Smith et al.., 1993, 1990). Effects are alsperformance tasks. o
found with smaller doses (Smith, Sturgess, & Gallagher, o
1999) but they are less extensive. On a logical reasonirRarticipants

task, 1.5mg/kg of body weight dosage of caffeine improved Seventy-one female participants, between 17 and 35
accuracy but not speed, and participants receiving caffeinears of ageM=19.51 yearsSD=3.50), were recruited
rated themselves more alert than controls. Thudrom an introductory psychology course at the University
notwithstanding differences in the findings for the twoof Tasmania, Australia. They volunteered for this study, as
dosage levels, even a low dose of caffeine can apparentime of several alternative activities for which they could

improve mood and cognitive performance. receive course credit, and they also obtained a standard
free lunch as part of the experiment. Participants provided
The Present Study informed consent and were reassured that taking part in

The first aim of this study was to investigate thethe study was entirely voluntary and that they could
effects of guarana and yerba mate on cardiovasculaithdraw at any stage. The experiment was approved by the
functioning, mood, and cognitive performance. TheUniversity of Tasmania Human Research Ethics
second aim was to determine the potential of these herb@bmmittee.
beverages to overcome post-lunch dip, in comparison Participants initially completed a simple screening
with caffeine in coffee. guestionnaire designed to elicit information about habi-

Given previous indications that high doses of caffein¢ual caffeine consumption, smoking habits, allergies,
are not necessary to eliminate post-lunch dip (Smith &urrent medication, and medical conditions. Those who
Phillips, 1993), a dosage of 100mg of caffeine was useaormally consumed more than 250mg of caffeine per
approximately equivalent to one cup of brewed coffeelay were excluded, as were any who typically smoked
or 1.5mg/kg for a 70kg person. It was hypothesised thahore than 50 cigarettes per day, since caffeine is more
coffee with caffeine would have a beneficial effect onquickly eliminated from the body in smokers (Lieberman
mood and performance, reducing the post-lunch dip iet al., 1987). Participants taking medication likely to
alertness and sustained attention. alter their reaction time on the performance tasks, such

Owing to the limited previous psychological researchas stimulants or depressants, were also excluded from
on yerba mate and guarana, this was an exploratory stugbarticipating in the experiement. In addition, participants
Thus, the only specific predictions made about thessuffering from diabetes, heart-related problems, peptic
beverages were that they would have similar effects tolcer, epilepsy, or frequent migraine were excluded, as
those of a low dose of caffeine and that, unlike those ofiere those who were either pregnant or currently breast-
caffeine or mate, any effects of guarand would still béeeding, in order to reduce the likelihood of any adverse
detectable 150 minutes after ingestion because of iteealth effects on the individual.
alleged slow release properties.

Although significant cardiovascular functioning Instruments
effects from low doses of caffeine have not previously The following substances were involved: decaffeinated
been reported (Smith & Phillips, 1993), given the knowrcoffee, No Doz caffeine tabletsNature’s Ownguarana
effects of higher levels of caffeine, it was hypothesisedapsules, anBummit Health Productgerba mate tea. An
that coffee with caffeine would, if anything, increaseOmron HEM-403ddigital monitor was used to measure
blood pressure and pulse. We extended this predictidriiood pressure and pulse rate, and eighteen bipolar visual

to yerba mate and guarana. analogue rating scales (VASs) were used to assess mood
(Herbert, Johns, & Dore, 1976). The performance tasks
Method were a Logical Reasoning task (Baddeley, 1968), and a
Repeated Numbers vigilance task (Smith & Miles 1986),
Design and both were run using a 486 PC with a standard keyboard

The experiment had a between groups [4 (beveragéor response input and a monitor for stimulus presentation.
coffee with caffeine/ guarana/ yerba mate/ control)] x Zrhe mood scales and performance tasks are described in
(meal condition: lunch/ no lunch) x 3 (test sessiondetail below.

R. interam. Psicol. 38(1), 2004



ARTICULOS |8

KATHERINE MEYER & PETER BALL

Eighteen bipolar visual analogue rating scales.Nature of the Beverages
Participants were required to indicate how they were As in numerous previous studies involving caffeine
feeling at each test session on 18 100 mm lines, ea¢b.g., Brice & Smith, 2001; Smith et al., 1990, 1991),
line anchored by two adjectives (e.g. ‘alert’ and ‘drowsy’decaffeinated coffee was used to mask the identity of the
or ‘energetic’ and ‘lethargic’). In order to prevent different beverages administered. Participants in the
response stereotypy, these VASs were administered incantrol condition received a 150 ml cup of decaffeinated
different order at each session. The ratings were recordedffee. For those in the coffee with caffeine condition, a
as the distance in millimeters from the left-hand pole tdNo Doztablet containing 100 mg of caffeine was added to
the participant’'s response. a 150 ml cup of decaffeinated cofféé Doztablets were

A factor analysis of these 18 visual analogue ratingised in the present experiment, instead of caffeinated
scales reported by Herbert et al.. (1976) yielded two factoroffee, so that we could control the amount of caffeine
accounting for 72% of the variance. Factor 1, termethgested by the participants.
‘alertness,’ accounted for 62% of the variance, with high  The manufacturers dfature’s Owrguarana claim that
loadings for the following scales: ‘quick-witted’(0.878), it is standardised to contain 40 mg of naturally occurring
‘alert’ (0.865), ‘attentive’ (0.864), ‘energetic’ (0.856), and caffeine or guaranine per capsule and advice on the
‘proficient’ (0.826). In the present study, the ratings frompackaging recommends two capsules per day, equivalent
the above scales were therefore summed to form ta approximately one cup of coffee. In the present study, a
composite alertness score. The second factor identifiedbsage of two and a half capsules of guarana (equivalent to
by Herbert et al. was termed ‘tranquillity’. Because it100 mg of caffeine) was adopted as a safe level for healthy
accounted for only 10% of the variance, this factor wasdults, and equivalent to the caffeine content in the coffee
not analysed in the present study. with caffeine condition. As for that condition, the guarana

Logical reasoning taskThis task indexes working was added to a 150 ml cup of decaffeinated coffee.
memory (Baddeley, 1968) and each trial involves the Yerba mate tea and coffee beans are both reported to
presentation of a short statement about the order of tlowntain between one and two percent of caffeine (‘The
letters A and B, followed by the letters AB or BA (e.g. “A Yerba Mate Page’, n.d.). In the mate condition, one
follows B”: BA). The participants were required to readtablespoon of yerba mate tea leaves (similar to the amount
each statement and indicate whether it truly described tlentained in a standard size tea-bag) were steeped in the
letter-pair, pressing the T (true) or the F (false) keydecaffeinated coffee drink (using a tea leaf infuser) to
accordingly. The statements vary in complexity from activeextract its soluble constituents.
affirmative (e.g. “A follows B”), to passive negative (e.g.  Each beverage had a slightly different, but coffee-like,
“Ais not followed by B”). Fifty trials were involved, with a taste, all were similar in appearance and participants were
maximum trial duration of 10000 msec and a 1000 msegnaware of which condition they had been assigned to, or
inter-trial interval. Reaction time and the number of correcindeed of what all the conditions were.
responses were recorded.

Repeated numbers vigilance taskhis task Procedure
measures ability to sustain and focus attention (Smith & Participants were randomly assigned to one of the four
Miles, 1986). In the present experiment, the stimuli werdeverage groups; coffee with caffeime18), decaffeinated
600 three digit numbers each displayed for 500 msewffee (=17), guarananE18), and yerba mate~18), and
with an interstimulus interval of 500 msec. Normally were tested on two separate days, one week apart. On one day
each stimulus differed from its predecessor by only onparticipants received lunch, and on the other day they did not
digit, but in a randomly distributed 10% of instances allkat from the first session until completion of the day’s testing.
three digits were repeated. Participants were requirethe order of the lunch and no-lunch conditions was
to respond as quickly as possible to such repetitions lypunterbalanced. On both days, participants attended three
pressing the space bar. Reaction time and the numbersgfssions, in the late morning (baseline testing), early afternoon

correct hits were recorded. (60 minutes after drinking the beverage), and later in the
afternoon (150 minutes after drinking the beverage).
Nature of the Lunch On the lunch day, participants ate their lunch half an

The lunch consisted of a salad roll, a small tub of yogurtyour after completing Session 1, and then returned to the
a muesli bar and an orange fruit drink. Participants werkaboratory for the assigned beverage. Beverages were
allowed half an hour to eat the meal, before drinking onengested at the corresponding time in the no-lunch
of the four experimental beverages. condition.
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At each session, participants’ blood pressure and pulse Diastolic blood pressureThe session x beverage 91
were measured, the mood scales were completed, and theeraction was non-significar(6,130)=.375p=.894, %
performance tasks were administered. During the initighs was the session x lunch interacti®(®,130)=.561, =
session, of approximately 30 minutes duration, participants=.642. These results indicate that beverage type and
also completed a consent form and were familiarized witfynch condition did not significantly influence diastolic O
the computer tasks. The remaining sessions each lasigbog pressure over the sessions. v

approximately 20 minutes. _ Pulse rate. The session x beverage interaction was
. Paruupantg were instructed not to ingest food and tﬂon—significantF(G,130):.850,p:.532, indicating that

drink no caffelr'lated b‘?"erages Trom qne hour before thﬁulse rate was not differentially influenced by beverage

pre-meal session until the day’s testing was complet%,/pe after 60 minutes or 150 minutes compared with

except what was provided as part of the experiment, baseline. However, there was a significant lunch x session
Analysis interactionF(2,130)=7.570p=.001, indicating that pul-

Each dependent variable was subjected to three—wai? rate rgse foIIo.vwr?g the consumpuon-(.)f lunch, and
analysis of variance (ANOVA), with alpha sep&t05 after later dgcllqed, while in the no-meal condlt-|on there was
Greenhouse-Geisser correction (Greenhouse & Geissérdecline in pulse rate, followed by a slight recovery.
1959). We were interested in possible interactions betwedris i illustrated in Figure 2.
the beverages factor and either or both of the other two
factors (session and lunch). Such interactions wot

85
indicate that the four drinks differentially affected th
measures obtained in relation to manipulations of the ot
factors. Hence, we focussed on these statistical effe
largely disregarding any main effects as being of I o 801 +'“”°h
. . . © --m--no lunch
practical concern. There were no three-way interactior
3
o
Results 75 7
Blood Pressure and Pulse
Systolic blood pressurelhere was a significant 70

session x beverage interactidf(6,130)=3.084 p=.009, Baseline 60min 150min

which is highlighted in Figure 1. Further analyses comparri. ., Session

the individual beverages with decaffeinated coffee at eaqhigure 2. Mean pulse rate for the session x lunch
session, revealed no significant individual interactions fofnteraction

caffeine, F(2,66)=.924, p=.398, or yerba mate

F(2,64)=2.205.p=.120, but the interaction for guarana

was significant(2,64)=3.827p=.028. Mood Ratings
For the composite alertness score, the lunch x
125 session interaction was non-signific&f®,128)=1.496,

p=.229, indicating that subjective ratings of alertness,

120 9 in Sessions 2 and 3, were not significantly influenced by

'g’ll& - caffeine the consumption of lunch. Nor were significant
E N --m-- decaf interactions or main effects for beverage type obtained,
S 110 1 —a— guarana but a trend toward a significant session x beverage
& —x--yerhamate| INteraction was observei(6,128)=2.136p=.067, as

105 1 illustrated in Figure 3. Although the interaction was non-

100 ‘ ‘ ‘ significant, post hoc testing using Tukey’'s HSD method
Baseline  60min  150min (Howell, 2002), which computes the minimum
Session difference between means that may count as significant,
revealed that the difference between the guarana and
Figure 1. Mean systolic blood pressure for the sessiorcaffeine beverages was significant at 150 minutes
X beverage interaction (p=.023).
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Figure 3. Mean alertness scores for the session ¥igure 4.Mean number of correct hits for the vigilance
beverage interaction task, for the session x beverage interaction
Logical Reasoning Task Discussion

Two participants had missing data so analyses were
performed with data of the remainddi=69). The purpose of the present experiment was to

Reaction timeBoth the session x beverage interaction,jnvestigate the effects of caffeine, guarana, and yerba mate
F(6,126)=.662p=.652, and the session x lunch interaction,on cardiovascular functioning, mood, and cognitive
F(2,126)=.106p=.875, were non-significant, suggesting performance, and to further determine the potential of
that neither lunch nor beverage type influenced speed dhese beverages to reduce post-lunch dip. The results confirm
this task. that a low dose of caffeine does not affect cardiovascular

Correct detectionsAgain the session x beverage functioning significantly, as was also the case for yerba mate,
interaction,F(6,126)=1.842p=.103, and the session x and these findings can be viewed as favourable for the two
lunch interactionF(2,126)=1.214p=.296 were non- beverages. Guarana, however, increased systolic blood pressure,
significant, suggesting that lunch or beverage type did ne@nd its components were apparently still active in the body

influence accuracy on this task. after 150 minutes. Further research is recommended to
investigate any other extended or delayed effects of a
Repeated Numbers Vigilance Task physiological or psychological nature.
Four participants had missing data so the analyses were Systolic blood pressure also rose after lunch, which
with complete data of the 67 remaining. does not confirm previous findings (Smith et al.., 1990),

Reaction time. No significant interactions among but might reflect the different nature of the meal used in
beverage type, session or meal condition were observélte present experiment. For instance, in the Smith, et al.
for speed on this task. (1990) experiment, both male and female participants were

Correct hits. There was a significant session x instructed to eat their usual lunch, which would have resulted
beverage interactioR(6,124)=2.546 p=.036, which is inavariety of types and sizes of meals. In this investigation,
highlighted in Figure 4. Further analyses comparing thell participants were female and all ate a standard lunch. It
individual beverages with decaffeinated coffee at eachhould also be noted that, while no quantitative analysis
session revealed a significant interaction for guaran&as performed, most participants reported that the meal
F(2,64)=3.800,p=.041 and coffee with caffeine was either very filling or more than they would normally
F(2,64)=4.667p=.019, indicating that accuracy improved eat, so these factors could have influenced blood pressure.
over the sessions after consumption of these beverages. The results do not uphold the hypothesis that a low dose
There was no significant individual interaction for yerbaof caffeine, guarana, or yerba mate has any significant effect
mateF(2,44)=4.313p=.766. Post hoc tests (Tukey’s HSD) on subjective ratings of alertness. One possible explanation
revealed that the differences between the decaffeinatéadr this result is that ratings of alertness are simply
coffee and the guarana beverages were significant after 8&ensitive to the dosages used in this study. Interestingly,
minutes p=.045) and after 150 minutep=(029), while  however, there was a significant difference between the
there were no significant differences betweercaffeine and guarana groups after 150 minutes, suggesting
decaffeinated coffee and coffee with caffeine at particulahat participants in the caffeine group may be experiencing
sessions. a ‘post-caffeine dip’ in alertness. This finding is consistent
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with literature that suggests that “caffeine reaches peak In summary, this exploratory study helps redress th83
plasma levels within 30 minutes” (Revelle, Humphreysabsence of scientific literature with respect to guarana angk
Simon, & Gilliland, 1980, p.5), and also provides someyerba mate by investigating the effects of caffeine an(ﬁ
support for the hypothesis that guarana has slow releasaffeine-like substances on mood and performance, an@
properties. the potential of these substances to overcome the soporif@

The results also suggest that the three beverageffects of lunch. The experiment has demonstrated &
produce different effects on cognitive performance. Fosignificant effect of guarana upon systolic blood pressure
instance, yerba mate had no significant effects on eith@nd upon accuracy on the vigilance task, as well as a trend
task, while there were significant effects of caffeine andowards significance for subjective ratings of alertness.
guarand for accuracy on the vigilance task. Althougldust as there is a need to investigate the potential curative
participants in the guarana group were performing moreedical properties of traditional herbal preparations, their
accurately than participants in the other groups on thgotential psychological and behavioral effects also need
vigilance task, even prior to receiving the beverage, tho be studied and recorded, because of their possible
significant session x beverage interaction for guaranpositive or negative impact on workplace performance and
nevertheless indicates an increase in this advantage owafety, on affective states, or even perhaps on social
successive sessions. As participants were randomfynctioning. The present findings will contribute to this
assigned to the four beverages, it is assumed that teaterprise.
difference between the baseline scores is, therefore, a
chance result of individual differences. References
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