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Abstract: The putative beneficial effects of caffeine on cognitive performance may vary between

ages. The acute cognitive effects of 100 g caffeine on memory functions and focussed attention were
investigated in sixteen middle-aged (45-60 years) and fourteen elderly (60-75 years) healthy men and
women according to a cross-over design. Caffeine did not affect short-term memory span or speed,
long-term memory retrieval functions or focussed attention. It is proposed that in middle-aged and
elderly subjects cognitive effects may occur predominantly at higher caffeine dosages.
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Introduction

.. Despite several decades of extensive experimental research,
the precise effects of caffeine on cognitive functioning remain
*nther elusive. Although there are some indications that
"’él:'ffeine, under certain conditions, can influence specific

functions, for example long-term memory (1), it appears that
the influence of caffeine on cognition is primarily mediated by
its arousal-enhancing properties (2). As a result, caffeine’s
effects are most pronounced when performance is somehow
degraded due to a lowering of energetic resources for example
due to fatigue, sleep deprivation, prolonged mental activity or
use sedating psychoactive compounds.

Caffeine’s cognitive effects may interact with age. Energetic
resources diminish with increasing age as well as the speed of
information processing (3). These mechanisms are thought to
underlie at least part of the cognitive impairments seen in the
aging individual. A mild stimulant such as caffeine may
therefore be useful in counteracting age-related cognitive
declire. The cognition enhancing effects of caffeine have been
found to be more pronounced in elderly subjects (e.g. (4)),
although age-related differences in the cognitive effects of
caffeine were not always apparent (5).

An potential confounder in studies on the differential effects
of caffeine across age-groups is habitual caffeine consumption.
Caffeine intake typically increases in early adulthood, peaks
during middle-age and subsequently declines with old age (6).
A high habitual consumption in, for example, middle-aged
groups may render such individuals particularly vulnerable to
withdrawal effects, including reduced cognitive performance,
in a placebo condition (7).

The current study was designed to investigate the differential

cognitive effects of a low dose (100 g) of caffeine in middle-
aged versus elderly healthy subjects. In order to avoid possible
confounding by differences in habitual caffeine intake, the two
age-groups had similar levels of habitual caffeine consumption.

Materials and methods

Sixteen middle-aged subjects, aged 46 to 60 years, and 14
old subjects, aged 60 to 74 years were recruited through
newspaper advertisements (see table 1 for subject
characteristics). All participants reported to feel healthy, did not
use any medication or drugs liable to influence cognitive
functioning or excessive amounts of alcohol (= 5 drinks/day).
Age-groups were matched for sex, intelligence and habitual
caffeine consumption. Habitual caffeine intake in milligrams
was calculated on the reported weekly consumption of caffeine-
containing coffee (85 mg/ 150 ml), tea (30 mg/ 150 ml) and soft
drinks (20 mg/ 150 ml), in cups (150ml), mugs (175 ml),
glasses (150 ml) or cans (330 ml). The subjects gave a written
informed consent prior to participation.

The study was conducted according to a double-blind, cross-
over design. Treatment orders were balanced over test days.
One week before the experiment, the subjects underwent a
practice session. Subjects were not allowed to consume caffeine
or alcohol containing beverages starting on evening before each
test day. On the test days the subjects received a cup of
decaffeinated coffee with or without 100 g added caffeine,
which they finished within 5 minutes.

Cognitive testing took place thirty minutes after finishing the
drink. The cognitive test battery consisted of a 15-word
learning test to assess short-term and long-term memory (8),
digit span to measure short-term memory span (8), the Stroop
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Table 2

Means (standard deviations) of the outcome variables of the cognitive assessments, broken down
Results printed in italic show a main effect of caffeine.

by age-group and treatment.
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Amendola, C.A., J.D.E. Gabrieli, and H.R. Leberman, Caffeine's effects on

MIDDLE-AGED OLD
Measure caffeine placebo caffeine placebo
Word Learning Test
trial 1 (# words) 69 (2.1) 6.6 (2.1) 64 (1.7) 64 (1.5)
Immediate recall (# words) 28.8 (6.0) 28.1 (5.9) 26.4 (5.7) 26.3 (5.3)
Delayed recall (# words) 9.6 (2.8) 9.2 (2.8) 8.3(2.8) 8.5 (2.9)
Digit Span (# digits) 5.6 (1.2) 5.5 (0.8) 57 (1.4) 56 (1.1)
Stroop Colour Word Test
card I (sec) 434 (5.5) 44.8 (6.0) 44.4 (6.7) 44.8 (6.3)
card II (sec) 544 (8.8) 574 (9.1) 54.9 (10.8) 55.9 (10.4)
card I (sec) 84.5 (15.3) 87.9 (15.0) 90.4 (23.2) 91.0 (22.0)
Interference (%) 72.4 (18.8) 71.7 (17.5) 81.5 (33.9) 80.4 (31.0)
Total number of errors
Memory Scanning
Memory load 2 letters
Degraded stimuli RT 567 (64) 585 (64) 620 (150) 587 (62)
Non-degraded stimuli RT 562 (56) 567 (73) 594 (61) 578 (78)
Memory load 4 letters
Degraded stimuli RT 726 (150) 681 (116) 720 (91) 717 (92)
Non-degraded stimuli RT 721 (191) 655 (100) 669 (95) 663 (90)
performance and mood are independent of age and gender. Nutritional neuroscience,
1998. 1: p. 269-280.
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